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THE ULTIMATE IN QUALITY... 
UTC Linear Standard Audio Transformers represent the closest approach 
to the ideal component from the standpoint of uniform frequency re- 
sponse, low wave form distortion, high efficiency, thorough shielding 
and utmost dependability. 

UTC Linear Standard Transformers feature , , . 

True Hum Balancing Coil Structure ... maxi- . Semi -Toroidal Multiple Coil Structure ... 
mum neutralization of stray fields. minimum distributed capacity and leakage re - 

Balanced Variable Impedance Line ... per- octance. 

mits highest fidelity on every top of a universal 
unit . . no line reflections or transverse coupling. Precision Winding ... accuracy of winding 

Reversible Mounting ... permits above chassis 
.1%, perfect balance of inductance and capacity; 

or sub -chassis wiring. exact impedance reflection. 

Alloy Shields ... maximum shielding from in- High Fidelity ... UTC Linear Standard Trans- 
ductive pickup. Formers are the only audio units with a guaran- 
Hiperm-Alley ... a stable, high permeability teed uniform response of ± 1 DB from 20-20,000 
nickel -iron core material, cycles. 

TYPICAL LS LOW LEVEL TRANSFORMERS 
Relative Max. 

hum- Unbal- 
Primary Secondary ±fromI db Max, pickup anted DC List 

Type No. Application Impedance Impedance Level reduction in prim'y Price 
LSI0 Low Impedance mike, 50. 125, 200. 60,000 ohms in 20-20,000 +15 DB -74 DB 5 MA 525.00 

pickup, or multiple line 250, 333, 500/ two sections 
to grid 000 ohms 

LS -10X As Above As above 50,000 ohms 20-20,000 +14 DB -92 DB 5 MA 35.00 
LS 12 Lose impedance mike, 50, 125, 200. 120,000 ohms 

P .ckup, or multiple line 250, 333, 500/ overall, in two 
push pull grids 600 ohms sections 

20-20,000 +15 DB -74 DB 5 MA 28.00 

LS I2X As above As above ;ill, ritto ohms 
m erali, in two 
sections 

20-20,000 +11 DB -32 DB 5 MA 35.00 

LS26 bridging line to single or 5,000 ohms 00.000 ohms in 15-20,000 +20 DB -74 DB 0 MA 30.00 
push pull grids two sections 

LS -19 Single plate to push pull 15,000 ohms 45;000 ohms; 20-20,000 +17 DB -50 DB U MA 26.00 
grids like 2A3. 6L0, 300A. 1.25:1 each side 
Split secondary 

LS -21 Single plate to push pull 15,000 ohms 135,000 ohms; 20-20,000 +14 DB -74 DB 0 MA 26.00 
grids. Split primary and turn ratio 
secondary 3:1 overall 

LS -22 Push pull plates to push 30.000 ohms 80.000 ohms; 
bull grids. Split primary plate to plate turn ratio 
and secondary 1.6:1 overall 

20-20.000 +26 DB -50 DB .25 MA 32.00 

LS -30 Mixing. low impedance 50, 125, 200. 50. 125, 200. 250, 220.20.000 +17 DB -74 DB 5 MA 26.00 
[.like, pickup, or multi- 250. 333, 500/ 333, 500/600 ohms 
Lie line to multiple line 600 ohms 

LS -30X As above As above As above 20-211,1110 1 .r ) - 
LS27 Single plate to multiple 15.000 ohms 50. 125. 200. 250. 30-12,000 +20 DB -74 DB 8 MA 26.00 

line 333, 500/600 ohms cycles 
LS -50 Single plate to multiple 15,000 ohms 50. 125, 200. 250, 20-20,000 +17 DB -74 DB 0 SIA 26.00 

line 333, 500/600 ohms 
LS -51 Push pull low level plates 30.000 ohms 50, 125. 200. 250. 20-20.000 +20 DB -74 DB 1 MA 28.00 

to multiple line plate to plate 333, 500/600 ohms 
LS -141 Three sets of balanced 500/600 ohms 500/600 ohms 30-12.000 +10 DB -74 DB 0 MA 30.00 

windings for hybrid ser- 
vice. cenlertapped 

TYPICAL LS OUTPUT TRANSFORMERS 
Type 

No. 
Primary will match 

following typical tubes 
Primary Secondary ±l db Max. 

Impedance Impedance from Level 
LS52 Push pull 245, 250, 0,6, 42 or 8.000 ohms 

2A5 A prime 
500, 333, 250, 25.20,000 15 watts $35.00 
200, 125, 50, 30, 
20. 15, 10, 7.5, 
.. 2. 5, 1.2 

LS5S Push pull 2A3's. 6A5G's, 300A's, 5.000 ohms plate 500. 333. 250. 25-20,000 
275Á's, 6A3'a, 6L6's to plate and 200. 125, 50, 30, 

3.000 ohms plate 20, 15, 10. 7.5. 
to plate 5.2.5. 1.2 

LS57 Same as above 5.000 ohms plate 30, 20, 15, 10, 
to plate and 7.5, 5, 2.5. 1.2 
3,000 ohms plate 
to plate 

25-20.000 

LS58 l'us[. pull parallel 2A3's, 6A5G's, 2.500 ohms plate 500, 333. 250. 25-20,000 
300A's, 6A3's to plate and 200. 125, 50. 30. 

1,500 ohms plate 20, 15, 10. 7.5, 
to plate 5. 2.5. 1.2 

LS6L I lush pull 6L6's self bias 0.000 ohms plate 500, 333, 250, 25-20,000 
to plate 200. 125, 50, 30. 

20. 15, 10. 7.5, 
5. 2.5. 1.2 

20 watts 35.00 

20 watts 25.00 

40 watts 50.00 

30 watts 50.00 

W it? lcr out Catalog PS -520 
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marion 
INDUCTION SOLDERING UNIT 

MODEL PM1 
for soldering small metal parts 

and assemblies 

SPEEDS UP PRODUCTION 
REDUCES COSTS 

IMPROVES QUALITY 

The Marion Model PM Induction Heating Units, pictured 
above, are in service at the Clyde, New York, plant of the General 
Electric Company. 

Germanium diodes, diffused junction rectifiers and transistors are 
manufactured at the Clyde plant and the Model PM1 Induction Heater 
plays an important role in a sub -assembly operation on the whisker 
diode line. A very small pellet of germanium metal is soldered to the 
end of a nickel pin and the Induction Heater is used to elevate the 
temperature to the desired value. 

This Marion low cost, low powered, portable Induction Soldering Unit (Model PM1) simplifies, 
improves and speeds up the production of magnet assemblies, relay armatures, connectors, 
capacitors, transformer cans, germanium diode assemblies and other parts and assemblies 
in the manufacture of electrical and electronic components. In addition, the Marion PM1 
Induction Soldering Unit has many applications in other fields such as jewelry, watches, toys, 
automotive parts, household fixtures, etc. Wherever the application of intense heat to small 
units is required chances are that it can be done better, faster and easier with this Marion Unit. 

The unit was originally designed and has been used successfully for many years by Marion 
in the true glass -to -metal sealing of Ruggedized and other hermetically sealed instruments. 

SPECIFICATIONS 
Power Supply: 115 volts, 60 cycles Power: 775 watts at full power output, 100 watts standby. 

Size: 153á" x 211/2" x 15" The entire unit is rigidly assembled and mounted to prevent 
Mounting: Standard relay rack cabinet arc -over and failure of components. It easily meets latest 
Weight: 150 pounds F.C.C. requirements on radiation. 

For further information write Marion Electrical Instrument Co., 401 Canal Street, Manchester, N.H., U.S. A 

marion 
Reg. U.S. Pat. Off. 

MANUFACTURERS OF RUGGEDIZED, HERMETICALLY SEALED AND STANDARD PANEL INSTRUMENTS 
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MALSLIP RESOLVER No.2 

4- 

couPoN 

a 

NAME____ 

POSITION _...... 

COMPANY _.. _.. 

(MAILING ADDRESS 

y 

THE RESOLVER No. 2 is a special type of Magslip used fo the sol ion 

of trigonometrical problems, such as the conversion of polar to Cartesian 

co-ordinates. 

Each stator phase is energized in accordance with an applied computing 

voltage. No power is taken from this source, energization being obtained 

by means of an amplifier and a second (feedback) stator winding. The 

rotor voltages are proportional to the exciting voltages and to the 

sine and cosine of the angle between 

the stator and rotor electrical axes. The 
Please mail Bulletin B-690 fully describing 

MUIRHEAD MAGSLIP RESOLVERS. error does not exceed 0.1 ";, 

MUIRHEAD & CO. LTD. 
BECKENHAM KENT ENGLAND 

Precision Electrical Instrument Makers 
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FIGURES OF THE MONTH 

Year 
Ago 

Previous 
Month 

Latest 
Month 

RECEIVER 
PRODUCTION 
(Source: RTMA) Sept. '51 Aug. '52 Sept. '52 

Television sets 337,341 
Home sets 603,055 
Clock Radios 
Portable sets 103,355 
Auto sets 393,836 

397,769 
235,728 
108,753 
105,006 

94,315 

755,665-p 
324,786-p 
183,496-p 
126,666-p 
230,706-p 

TV AUDIENCE 
(Source: NBC Research Dept.) 

Year 
Ago 

Oct. '51 

Sets in Use -total 14,003,500 
Sets in Use-netw k conn. 13,254,400 
Sets Ln Use -New York. 2,550,000 
Sets in Use -Los Angeles 1,025,000 
Sets in Use -Chicago 995,000 

Previous Latest 
Month Month 

Sept. '52 
18,711,800 
18,682,800 

3,100,000 
1,240,000 
1,235,000 

Oct. '52 
19,124,900 
19,095,500 

3,135,000 
1,255,000 
1,255,000 

RECEIVER SALES 

COMMUNICATION AUTHORIZATIONS 
(Source: FCC) Sept. '51 Aug. '52 Sept. '52 

(Source: RTMA) June, July 
& Aug. '52 Sept. '52 

Aeronautical 32,221 
Marine 32,870 
Police, fire, etc. 9,735 

34,070 
36,789 
11,486 

34,462 
37,437 
11,615 

Television sets, units... 
Radio sets (except auto) 

700,490 
1,139,467 

875,290 
892,761 

Industrial 10,591 
Land Transportation 4,458 

14,440 
5,204 

14,761 
5,250 

Amateur 95,131 114,882 116,629 
Citizens Rad:o 651 1,742 1,767 

RECEIVING TUBE SALES Disaster 9 80 80 

(Source: RIMA) Sept. '51 Aug. '52 Sept. '52 Experimental 439 382 282 

Receiv. tubes, total units 27,946,193 30,141, 536 34,196,286 Common carrier 822 984 1,0:6 

Receiving tubes, new sets 16,176,604 19,583,879 23,826,408 
Rec. tubes, replacement 7,363,721 
Receiving tubes, govt. 1,568,880 

7,463,893 
1,706,868 

7,435,333 
2,032,539 EMPLOYMENT AND PAYROLLS 

Receiving tubes, export. 2,836,988 1,386,896 902,006 (Source: Bur. Labor Statistics) Aug. '51 July '52 Aug. '52 

Picture tubes, to mfrs.. 294,951 394,605 640,793 Prod. workers, electronic 238,500 265,300-r 280,900-p 
Av. wkly. earnings, elect. $60.34 $62.80-r ' $66.05-p 
Av. wkly. earnings, radio $57.26 $60.60-r $63.47-p 

BROADCAST Av. weekly hours, elect. 40.2 39.3-r 40.9-p 

STATIONS Av. weekly hours, radio. 39.9 39.3 41.0-p 

(Source: FCC) Oct. '51 Sept. '52 Oct. '52 

TV Stations on Air.... 108 111 114 STOCK PRICE AVERAGES 
TV Stns CPs-not on air 
TV Stns -Applications.. 

0 

453 
51 

855 
77 

840 (Source: Standard and Poor's) Oct. '51 Sept. '52 Oct. '52 

Radio-TV & Electronics 259.0 304.3 310.9 
AM Stations on Air... 2,307 2,364 2,368 Rad:o Broadcasters ... 244.7 288.3 288.1 
AM Stns CPs-not on air 98 119 138 
AM Stns -Applications. 289 276 255 Figures-, Quarterly 

Year Previous Latest 
FM Stations on Air... 642 624 624 INDUSTRIAL Ago Quarter Quarter 
FM Stns CPs-not on air 10 18 17 EQUIPMENT ORDERS 
FM Stns -Applications. 9 10 8 

(Source: NEMA) 2nd '51 1st '52 2nd '52 

NETWORK BILLINGS 
Dielectric Heating .... $600,000 
Induction Heating .... $3,140,000 

$150,000 
$2,400,000 

$510,000 
$2,410,000 

(Source: Pub. Info. Bureau) Sept. '51 Aug. '52 Sept. '52 

AM/FM-ABC 
AM/FM-CBS 

$2,165,971 
$4,645,527 

$2,281,852 
$3,991,490 

$2,533,785 
$4,847,138 INDUSTRIAL TUBE SALES 

AM/FM-MBS $1,324,061 $1,325,059 $1,607,107 (Source: NEMA) 2nd '51 1st '52 2nd '52 

AM/FM-NBC $3,713,235 $3,338,843 $3,898,867 Vacuum (non -receiving). $7,750,000 $11,320,000 $12,110,000 

TV-ABC $1,622,482 $1,166,169 $1,203,917 Gas or vapor $2,700,000 $3,100,000 $3,150,000 

TV -CBS $4,159,213 $5,105,929 $5,835,622 Phototubes $360,000 $500,000 $480,000 

TV-DuMont $738,578 $845,780 $809,475 Magnetrons and velocity 
TV -NBC $5,405,243 $5,618,643 $6,581,618 modulation tubes ... $4,130,600 $8,460,000 $9,830,000 

p -provisional; r -revised; e -estimated 

r 
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Voters Take Top Hooperating 
Nation and world gather at 
radio and television sets as 

election ballots are tallied 

ELECTION NIGHT saw the nation's 
radio, television and wire facili- 
ties teamed to provide the timeli- 
est and most comprehensive cov- 
erage ever accorded a national 
election. Twelve million of the 
18,700,000 television sets in use 
were tuned to election returns 
broadcast by 109 stations in 66 
cities. 

Network-Miles of intercity tv 
relay circuits pressed into use 
totaled 30,000, including 2,800 
miles added especially for election 
coverage. The additional circuits 
linked Chicago and New York, 
Chicago and Omaha, Los Angeles 
and Denver, San Francisco and 
Oakland and furnished pick-ups 
at the election headquarters of the 
presidential and vice-presidential 
candidates. Election returns were 
also featured over more than 2,000 
standard broadcast stations. 

Overseas-The Voice of America 
broadcast continuously election 
night; its 75 short-wave transmit- 
ters bringing election news in 46 
languages to an estimated 100 - 
million listeners abroad. 

In many areas, medium -wave 
stations, including the vast Armed 
Forces Radio Service network, re- 
layed VOA broadcasts to local 
listeners. In South America VOA 
rebroadcasts were carried by more 
than 200 local stations. 

Korea-Our fighting men in 
Korea and at military installations 
throughout the Pacific Ocean area 
and Alaska received election news 
through the facilities of the Armed 

Farces Radio Service, whose six 
west -coast short-wave stations 
beamed the returns to two -dozen 
or more medium -wave stations 
overseas. 

More Electronics 
Materials Shortages? 

NPA sees less steel and alu- 
minum for first quarter of 1953. 

Copper supplies also uncertain 

CONTROLLED MATERIALS Such as 
steel, aluminum and copper will 
be in tight supply at least through 

the first quarter of 1953, accord- 
ing to NPA's electronics division. 
Donald Parris, Deputy Director 
of the division, warns that not 
enough raw materials are in pros- 
pect for expanded civilian demand 
plus anticipated military require- 
ments. 

As a result, first quarter pro- 
duction of tv receivers may be 
limited below demand and struc- 
tural steel for tv towers may be 
scarce. By the start of the second 
quarter however, supplies of sheet 
and strip steel, aluminum and 
copper are expected to be in bal- 
ance with demand. 

Steel-Steps are being taken to 
distribute available steel equi- 
tably. No change in allotments 
for civilian use is contemplated 
in the remainder of 1952 nor is 

New York Banks Use Facsimile 
Fifteen New York City banks and the Federal Reserve Bank of New York are 
now using Western Union's Intrafax facsimile system for authorizing transfer 
of funds from the Reserve Bank to other banks throughout the country. 
The facsimile reproduction of a banker's signature, on the equipment shown, 
is sufficient authorization for transfer of millions of dollars 
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INDUSTRY REPORT-Continued 

there likely to be a change in the 
present rule providing for pri- 
ority treatment of carry-over 
orders. 

Although military orders have 
a steel production set -aside for 
preferential deliveries, effort is 
being made not to overload mills 
with them at the expense of non- 
military customers. Quantities of 
certain types of steel "emergency 
rations" for both small and large 
users are being increased. Loud- 
speaker manufacturers, however, 
have notified NPA that allotments 
of steel for the first quarter of 
1953 are inadequate since that is 
the period when demand for their 
product is highest. 

Aluminum-Aluminum supply 
will be tight through the first 
quarter of 1953 unless mining 
areas get heavy rainfalls needed 
for mining processes soon, ac- 
cording to DPA. Droughts in the 
Pacific Northwest and in the Ten- 
nessee Valley have set back pro- 
duction. Estimates of supply for 

the first quarter of 1953 have been 
scaled down from 810 million 
pounds to 775 million. 

Beginning in the second quar- 
ter, however, aluminum supplies 
are expected to improve substan- 
tially as a result of new plants 
and increased water supplies. 

Copper-NPA's copper division 
sees uncertainties in supplies, de- 
spite substantial buying of foreign 
copper in recent months resulting 
from pricing arrangements ap- 
proved in May. Supplies of foreign 
raw copper increased substan- 
tially during the third quarter of 
1952, but refined copper from 
domestic ores and scrap declined. 
Receipts of copper and copper - 
base alloy scrap by mills and 
foundries also dropped. 

The current copper supply situ- 
ation is roughly in balance with 
authorized demand for both fourth 
quarter and first quarter of 1953, 
but NPA sees the probability that 
a deficit may occur as demand con- 
ditions change. 

Engineer Import Speeded 

McCarron Act gives priority 
to immigrants possessing skills 
urgently needed in this country 

BY AFFORDING preference to foreign 
engineers who desire to enter the 
U. S., the McCarran Immigration 
Act may aid the electronics indus- 
try, still short of such personnel. 

Past efforts of firms to import 
engineers from Europe, where the 
reserve of engineers appears to ex- 
ceed ours (see `Wanted: More Elec- 
tronic Engineers', ELECTRONICS, p 
5, July 1952), have been hi:idered 
by immigration laws requiring 
specialists to add their names to 
long, heterogeneous lists. 

The new immigration law voids 
existing quota lists and sets aside 
the top 50 percent of each coun- 
try's quota of immigrants for in- 
dividuals whose presence the At- 
torney General finds is urgently 
needed because of their high edu- 
cation, technical training and 

highly specialized experience. 
Organizations or firms must 

petition the Attorney General 
through their District Director of 
the Immigration and Naturaliza- 
tion Service on behalf of aliens 
they wish to import. 

Clearance-Some aliens can be 
cleared to handle classified mate- 
rial and some defense plants now 
have cleared aliens engaged in 
such work. However, a completed 
alien -personnel questionnaire must 
be submitted to the plant's con- 
tracting officers with the usual 
requests for security clearance. 
Clearance is granted or withheld 
by the contracting officers on the 
basis of thorough background in- 
vestigations by the intelligence 
branches of the armed services 
concerned. 

A cleared alien may be afforded 
the same access to classified in- 
formation as a citizen having like 
clearance. 

How Electronics Plants 
Expanded For Defense 

Tax -aided investments top $63 

million. Over 200 companies 
enlarged production facilities 

TAX WRITE-OFFS INCREASE IN 1952 
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INDEX of the growth of electronics 
plants this year is seen in an analy- 
sis of the Certificates of Necessity 
issued by the Defense Production 
Administration during the first. 
nine months. As is shown in the 
chart, the total amount of these 
certificates ... which represents 
the estimated cost of added pro- 
ductive capacity for U. S. mobili- 
zation goals . . . reached $63.8 
million. The grand total in elec- 
tronics tax write-offs approved by 
DPA since the tax -aid program be- 
gan in 1950 thus neared $300 
million. 

Expansion Plans-More than 
200 electronics and related manu- 
facturers were involved in the 
$63.8 million expansion. Individ- 
ual company investments ranged 
from as little as $2,523 by Treitel- 
Grotz Co. for the production of 
electronic parts to a high of $6.1 
million by RCA for electronic 
equipment and tubes. 

More than half of this year's 
total tax -aided investment is di- 
vided among 7 electronic manu- 
facturers: RCA $6.1 million, West- 
inghouse $5.9 million, GE $5.2 
million, Raytheon $4.6 million, 
Sylvania $3.9 million, Western 
Electric $3.4 million and Zenith 
$3.4 million. 

Products-Most of the author- 
ized expansions were for the pro - 

(Continued on page 8) 
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You probably know that the 1B63A is 

the accepted wide band TR tube for X band 
use. 

But, did you know that every Sylvania 
1B63A is checked for good VSWR (below 
1.4) not just at the band edges - but all 
across the band? 

This is one more reason why it will pay 
you to insist on Sylvania tubes. 

%YEYWIA 
ELECTRONIC DEVICES; RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC TESI 

EQUIPMENT: FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; 

LIGHT BULBS: PHOTOLAMPS; TELEVISION SETS 

St LV`.hi tiEfi`FRIC 

Incidentally, do you have our latest TR and ATR 
catalog in your file? If you don't, better mail the 
coupon for your copy NOW! 

Sylvania Electric Products Inc. 
Dept. E-2612, 1740 Broadway 
New York 19, N. Y. 

Please send me the new Sylvania catalog of TR and ATR 
Microwave Gas Switching Tubes. 

Name 

Street 

City Zone State 

1 

J 
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INDUSTRY REPORT-Continued 

duction of "electronic equipment." 
However, a large portion was ear- 
marked for electronic tube pro- 
duction facilities. A $5.7 million 
expansion was arranged by West- 
inghouse for the production of 
electronic tube glass envelopes. 
Other investments for tube pro- 
duction facilities now awaiting 
DPA approval total $7.5 million. 

An average of about 65 percent 
of this year's $63.8 million elec- 
tronics expansion has been ap- 
proved for 5 -year depreciation. On 
individual investments the por- 
tions have ranged from 25 percent 
to 85 percent, depending on DPA 
determinations. 

NUMBER OF COMPANIES 

IN ELECTRONICS 

3,300 

3,200 

3,100 

3,000 

2900 

2,800 

2,700 

2,600 
1946 '47 '48 '49 '50 '51 1952 

The total dropped in the first two 
post-war years. Then the rearmament 
program, added to new civilian needs, 
produced o new high in number of 
companies in the field 

BALLOON 'SKYHOOK' helps rocket attain 40 -mile altitude, as . . 

Navy Studies Arctic Cosmic Rays 
Rocket -borne Geiger counter 
radios data to icebreaker 
by fm/fm telemetering link 

COSMIC -RAY ACTIVITY over the 
earth's magnetic pole was the sub- 
ject of high -altitude research re- 
cently carried out by a Navy 
research team aboard the Coast 
Guard icebreaker Eastwind. 

Small (8 -in. diameter) `Deacon' 
rockets carried Geiger -Mueller 
counters and ionization chambers 
to altitudes greater than 40 miles. 
Data was reported to the ship by 
a one -watt transmitter operating 
on 75 mc. An fm/fm system of 
radio telemetering was used. 

To attain the necessary altitude 
with small, relatively inexpensive 
rockets, plastic balloons like the 
one shown above carried the 
rockets out of the earth's atmos- 
phere. 

Beyond the earth's atmosphere, 
the rockets were fired by timing 
devices carried in their tail. 

Instruments aboard the rocket 
were expendable, but in other ex- 
periments the balloons carried 
nuclear emulsion plates to be let 
down by parachute. During these 
tests, Navy patrol bombers from 
the Thule (Greenland) airbase 
tracked the balloons and located 
impact spots where the equipment 
landed. 

Parts Manufacturers 
Fight OPS Price Lids 

Parts price ceilings still in 

effect as RTMA continues 
protests to the government 

REVERBERATIONS caused by OPS ac- 
tion recontrolling radio, television 
and phonograph component parts 
prices in October are still circling 
the electronic industry. RTMA, 
which led the fight for the parts in- 
dustry against the ceilings, has pro- 
tested vigorously to OPS and re- 
cently asked the Economic Stabili- 
zation Agency to rescind the order. 
Action by the higher agency has 
yet to be taken, as of this writing. 

Five Reasons-RTMA listed five 
reasons why it believes the OPS ac- 
tion was unjustified and contrary to 
the Government's economic stabili- 
zation policy: 

Congress has directed OPS to de- 
control commodities as rapidly as 
possible when such action does not 
impair the defense effort or create 
inflationary pressures. OPS in an 
earlier order stated that radio -tele- 
vision components, as well as re- 
ceivers, clearly qualify for price - 
control suspension under the De- 
fense Production Act as amended. 

OPS did not follow the customary 
practice of consulting industry rep- 
resentatives before issuing the 
order, and the act was one of bad 
faith with manufacturers who had 
agreed to supply monthly data to 
OPS for use in a "trigger" index 
on price movements. 

RTMA counsel doubts that the 
OPS action is legal because the 
earlier OPS order suspending con- 
trols declared that suspension 
would be terminated if the price 
index reached 97 percent of the 
January 1951 level. 

The OPS action was not based on 
fact, so its findings cannot be sub- 
stantiated. 

While industry, through RTMA, 
was granted a hearing on the re - 
control order after it was issued, 
the decision of OPS to sustain the 
order was made by OPS officials be - 

(Continued on page 10) 
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Printed circ s Ike those shown here offer 
important advantages in radio and TV pro- 
duction-fewer parts to purchase, inspect, 
handle, and stock; fewer soldering opera- 
tions and quicker assembly with minimal 
wiring errors; faster and easier inspection; 
greater compactness; and lighter weight. 
And usually they cost less than the individ- 
ual capacitors and resistors they replace! 

BULPLATE Printed Circuits are a logical 
outgrowth of Sprague-Herlec BULPLATE 
Multiple Ceramic Capacitors, first to use the 
active dielectric as a supporting medium for 
printed wiring. The printed resistor ele- 

ments of these plates have proved to be 

highly stable, another important Sprague 
contribution. 

Thousands of BULPLATES are now in 

use in radio, television, and military elec- 

tronics. Are you overlooking a winning bet 

for your production? 
And remember-if you have a special prob- 

lem on a network which must perform a 

certain circuit function, Sprague will design 
it for you. 

Write today for Engineering Bulletin 650 
to Sprague Electric Company, 35 Marshall 
Street, North Adams, Mass. 

Diode 
Filter 

TYPICAL RADIO AND TV BULPLATE 
Triode 

Coupling 
Vertical 

Integrator 
Pentode 
Coupling 

CIRCUITS 

Audio 
Output 

WORLD'S LARGEST CAPACITOR MANUFACTURER 

Export Division, Cable SPREXDIV, North Adorns, Mass. 
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INDUSTRY REPORT-Continued 

fore whom industry was not per- 
mitted to state its case. 

OPS View-Reasons for the OPS 
action were stated by the agency 
when it issued the order in Octo- 
ber: 

Prices of parts affected the 
charges for an "important" con- 
sumer service, the repair of radios 
and tv sets. This service is now at 
or near ceiling, and suspension of 
controls on parts made price con- 
trols "ineffective" for the service. 

The parts in question are used in 
many other items which are still 
controlled. The agency said it could 
not "practicably" administer sus- 
pension of controls on parts used in 
radios while keeping ceilings on the 
same parts used in other end prod- 
ucts. 

Financial Roundup 
ACTIVITY on the electronics indus- 
try's financial front during October 
was not as heavy as during the 
previous month. A total of 7 com- 
panies released earnings state- 
ments, 2 firms offered stock and 4 
manufacturers made stock filings. 

Profits-For the first nine 
months of 1952 the net profit pic- 
ture of seven electronics com- 
panies was as follows : 

Company 1968 1951 
Bendix Aviation 810,338,784' 89,059,345 
G. E 94,750,000 85,936,000 
Minneapolis -Honey- 

well 5,155,526 7,357,166 
RCA 17,847,110 18,356,841 
Sylvania 5,031,701 6,169,504 
TelAutograph 154,686 125,411 
Weston 739,862 452,274 

For nine months ending June 30. 

Stock Offerings-Electronic Mi- 
cro -Ledger Accounting publicly of- 
fered "as a speculation" an issue 
of 299,900 shares of common stock 
(par 10 cents) at $1 per share. Net 
proceeds will be used for building 
and installing equipment and for 
further development and adminis- 
tration expenses. 

Jefferson Electric made a public 
offering of a new issue of 100,000 
shares of $5 par common stock at 
$10 per share. The proceeds will 
be used for expenditures for plant 
and equipment under the com- 
pany's expansion program. The 

cost of additional facilities is esti- 
mated at approximately $830,000. 

Stock Filings-Reeves Sound - 
craft filed with SEC for 10,245 
shares of common stock (par value 
5 cents) to be offered at market 
value estimated at about $2.621. 
Proceeds will go to Bernard Good- 
win, the selling stockholder. 

Trad Television filed with SEC 
for 50,000 shares of common stock 
(par 1 cent) to be offered at the 
market value (around 35 cents per 
share) but the offer was later 
withdrawn. 

Video Products filed with SEC 
for 75,000 shares of common stock 
(par 50 cents) to be offered at 
$2.50 per share without under- 
writing. The proceeds will be used 
for working capital. 

Wilcox -Gay filed with SEC for 
$200,000 of common stock (par $1) 
to be issued at the market value 
(1.124 per share on Oct. 14) to em- 
ployees under the company's Em- 
ployees Stock Purchase Plan. There 
will be no proceeds to the company. 

2,200 

1,900 

1,400 

1.000 

600 

200 

TO NOV. 1 - 

SHIP RADAR 
- AUTHORIZATIONS 

1948 1949 1950 1951 1952 

American Ship Radar 
Tops 2,000 
AUTHORIZATIONS for use of ship 
radar equipment by American -flag 
merchant vessels had reached 2,144 
by November, according to Federal 
Communications Commission. This 
represents an equipment invest- 
ment of better than $27 million 
since the average set in use cost be- 
tween $11 thousand and $12.5 thou- 
sand. In addition, the mast, cable, 
incidentals and installation costs 
borne by the ship owner came to 

between $1,500 and $4,000 per job. 
Increase in use since 1947 shows 

in the bar chart. 

Competitive Business-Despite 
the fact that every new river tow- 
boat is said to come from the yard 
complete with radar, there are too 
many manufacturers in the field for 
any one of them to make a killing. 

Individual figures are hard to 
come by, but among the leaders are 
RCA, Raytheon and Sperry. Others 
with type approval by FCC include 
Canadian Arsenal, Ltd. (said to be 
doing a big Canadian business) ; 

Canadian Marconi Co.; Decca Navi- 
gator, Ltd.; Electric Service Co.; 
Harbor Electronics Co.; and West- 
inghouse. Decca, best known for its 
hyperbolic navigation system, is a 
newcomer with a low -power set as 
low as $5,835. Since August, it has 
sold four American flag ships. 

Television Stations 
Meet Starting Dates 

KDUB-TV is fourth post -freeze 
station in operation. More 
to debut this month 

LUBBOCK, Texas became the third 
new market for television receiv- 
er manufacturers to open this 
year when KDUB-TV, the nation's 
fourth new tv station, took to the 
air on November 5 from its interim 
location atop Lubbock National 
Bank Building. 

The station reports that with its 
present overall antenna height of 
202 feet, signals are reaching as 
far as Big Spring and Stamford, 
Texas, which are 110 and 125 
miles away respectively. The pic- 
ture signal into Big Spring was 
estimated at 200 microvolts. There 
are about 5,000 sets in the area, 
with sales going at a rate of 
approximately 600 a week. Satu- 
ration for the market is estimated 
at 125,000 sets. 

More Markets-With Lubbock 
now on the air, tv manufacturers 
are eyeing their timetables for the 
next new market. Austin, Texas; 

(Continued on page 14) 
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PRINTED CIRCUITS ARE NOT PRINTED ELECTRONIC CIRCUITS 
PRINTED ELECTRONIC CIRCUITS are complete or partial circuits 
in truly miniature sizes - furnished complete with con- 
ductors, resistors, capacitors and brought out to convenient, 
permanently anchored mechanical leads. Centralab, the orig- 
inators of Printed Electronic Circuits, makes the world's 
most complete line - from single resistor plates to com- 
plete speech amplifiers. 

A PRINTED CIRCUIT is a conductive pattern of an electric cir- 
cuit, but provides conductors only. Don't be misled. A 
Printed Circuit is not a Printed Electronic Circuit. There 
is a place for both in electronic design. Many times they 
can be used together in the same circuit. But don't expect 
Printed Circuits to do the job that can be provided only 
by Printed Electronic Circuits. 

For retore information on how Centralab Printed Ellecironic Circuits can offer 
you big savings ... turn the page .. . 



CENTRALAB now offers 
smaller sizes in PRINTED 

PC -91 

1 42 3 6 

Don't overlook the savings achieved by new, reduced prices on 
this "bargain group" of PEC's. Check coupon for bulletins. 
Pentodes (Bulletin 42-128), Vertical Integrators (Bulletin 
42-126), Audets (Bulletin 42-129), Pendets (Bulletin 42-149). 

N"_ Centralab gives you even more versatility .. . 

still greater savings in electronic design. Yes, the 
prices of several Printed Electronic Circuits have been 
reduced. What's more, these components have been 
miniaturized to still smaller sizes. We've achieved max- 
imum compactness plus top performance ... at a new 
low price. 

If your designs specify the capacities fulfilled by Pen- 
todes, Vertical Integrators, Audets, or Pendets - look 
forward to savings ranging from 0.1 to 7 cents per unit. 

Compare the size of the former 
Vertical Integrator, (shown actual 

size at left) with Centralab's new 

smaller design (actual size, below). 
Only 2/3 as much space is needed by 

this new miniaturized Printed 
Electronic Circuit. 

Actually, these miniature components have always 
saved you money in time and labor. Now, for the first 
time, their first cost is less than that of the components 
they replace. 

Add up these savings - lower first cost ... less pro- 
duction time and labor . . . reduced purchasing and 
inventory requirements. No wonder volume users find 
they can save thousands of dollars with Centralab Printed 
Electronic Circuits. 



b 

even greater savings, 
ELECTRONIC CIRCUITS 
Save time and money ... space and weight with these P E C's 

FILPLATES (2 resistors and 2 capacitors) for bypass and filter appli- 
cation in TV, FM and AM, where filter networks of comparable 
component values and layout are needed. 28% less soldered connec- 
tions. Save vital low wattage resistor stocks. Technical Bulletin 42-131. 

60% Less Soldered Connections with 
Centralab Triode Couplates 

CENTRALAB TRIODE COUPLATES replace 5 components normally used 
in audio circuits. Triode Couplates are complete assemblies of 3 ca- 
pacitors and 2 resistors bonded to a dielectric ceramic plate. Available 
in a variety of resistor and capacitor values. Technical Bulletin 42-127. 

Standard Model 2 AMPEC Miniature 
3 -Stage Speech Amplifier 

AMPEC -A full 3 -stage speech amplifier. Provides highly ef-icient 
performance. Size 11/.1" x 11/8" x 3/g" over tube sockets! Used in 
hearing aids, mike preamps and other applications where small size 
and outstanding performance count. Technical Bulletin 42-117. 

PLATE CAPACITORS AND RESISTOR -CAPACITORS. Excellent for miniature 
use. Actual size photograph. Because of size, they readily fit all 
types of miniature and portable electronic equipment - overcome 
crowded conditions in TV, AM, FM and record player chassis. 
Technical Bulletin 42-132. 

New Model 3 AMPEC -A Sub Miniature 
3 -Stage Speech Amplifier 

CENTRALAB'S CONSTANT RESEARCH produced this amazing development 
in Printed Electronic Circuits.. The remarkably small dimensions of 
this new amplifier unit are approximately 11íi2" x 1óy16" x 11/32". 
Check coupon for Technical Bulletin 42-130. 

A Division of GLOBE -UNION INC., Milwaukee 1, Wis. 

Centralab, A Div. of Globe -Union Inc. 

914 East Keefe Avenue, Milwaukee 1, Wisconsin 

D 42-128 

Please send me the Technical Bulletins on 
Printed Electronic Circuits as checked below: 

42-129 42-131 

42-126 42-149 

D 42-127 D 42-117 

42-132 42-130 

Name 

Address 

Company 

Title 
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York, Pa.; Roanoke, Va. and Spo- 
kane, Wash., are given top priority 
but the industry also is watching 
the `sleepers' like Jackson, Miss., 
and Mobile, Ala. 

Estimates by set manufacturers 
of the number of additional new 
markets they expect this year 
vary from a low of 6 to a high of 
12. The industry's outlook for new 
markets in 1953 varies even more. 
Estimates range from as few as 
25 to a top of 65. 

Old Markets -Even though there 
are 18.7 million sets now in use, the 
industry could 'get along' without 
new markets. From 60 to 75 per- 
cent of all sales represent natural 
replacement as owners of 7, 10, 
12, 14 and 16 -inch sets trade in 
for the 20 -inch and larger screens. 
And there is a market developing 
for second sets as owners keep the 
old smaller set for the bedroom, 
child's room or recreation room 
and buy one for the parlor. Deal- 
ers estimate second -set sales com- 
prise from 5 percent to 10 percent 
of the total. 

Radio Call Box 
for Patrolmen 

Police call boxes are made independ- 
ent of wireline failure by using in 
each a Motorola Handle -Talkie radio- 
phone which operates from o -c when 
in the box, and from batteries when 
taken out to the scene of an emer- 
gency. Selective signaling equipment 
at base stations permits turning on o 
red lamp atop any desired box to at- 
tract a patrolman's attention 

Electronics Invades Medical Labs 

Survey shows $290,000 worth 
of instruments in one lab, made 
chiefly by electronic firms 

MANUFACTURERS of electronic equip- 
ment are invading an instrument 
market hitherto dominated by 
firms specializing in medical 
equipment. This conclusion is de- 
rived from an instrument -by - 
instrument survey of each labora- 
tory in the Sloan-Kettering Insti- 
tute in New York City, devoted 
entirely to cancer research. 

Total numbers of instruments 
of each type and estimated total 
values are tabulated here. 

2 Amplifiers, a -c linear $1,050 
1 Amplifier, audio 100 
4 Amplifiers, d -c 4,500 
3 Capacitance bridges 800 
6 Capacitor decades 600 
1 Capacitor, precision air 700 

15 Cathode-ray oscilloscopes 5,30'0 
2 Colorimeters, photoelectric 1,400 
1 Conductivity meter 300 
1 Counter, automatic gamma 3,000 
2 Counters, beta 1,200 
3 Counters, end -window 500 
1 Counting -rate calculator 500 
2 Densitometers, photoelectric 1,200 
1 Electrocardiograph 700 
1 Electroencephalograph 2,400 
3 Electrometers 600 
2 Electrometers, vibrating -reed 3,000 
1 Electronic switch 400 
1 Electron microscope 20,000 
1 Electrophoresis equipment 6,000 
1 Electroscope, quartz -fiber 75 
1 Energy -absorption apparatus 1,800 
1 Exposure timer, automatic 700 
1 Facsimile -type optical density 

analyzer 10,000 
22 Flow counters 6,400 

1 Fluxmeter 225 
10 Fraction collectors 4,400 

1 Frequency meter 700 
8 Galvanometers, mirror 1,550 
9 G -M housing and tubes 5,750 
2 G -M quenching circuits 200 

15 G -M tubes 750 
1 Interpolation oscillator 850 
1 Ionization chamber 1,200 
7 Ionization gages 500 
1 Isodosimeter 4,000 
3 Kilovoltmeters, electrostatic 750 
4 Mass spectrometers 29,000 
3 Monitors, lab. radioactivity 1,200 
2 Monitors, portable radioactiv- 

ity 
3 Multimeters 
1 Oscillator, audio 
8 pH meters 
3 Photometers 
2 Photometers, flame 
1 Photomultiplier unit 
1 Pipette dispenser, automatic 
1 Polarimeter, photoelectric 
6 Potentiometers, precision 
4 Power supplies, high -voltage 

regulated 
6 Power supplies, plate voltage 
3 Power supplies, regulated 

11 Preamplifiers 
6 Preamplifiers, electrometer - 

tube 
3 Pulse generators 
1 Radar set (war surplus) 

13 Recorders, electronic self -bal- 
ancing 7,875 

5 Recorders, single -pen strip 
chart 1,500 

1 Recording camera, oscillo- 
scope 375 

1 Reflectometer 150 
10 Resistor decades 1,150 

4 Sample changers, automatic 2,500 
34 Scalers 22,200 

675 
200 
200 

4,800 
1,200 
2,400 

125 
200 

1,000 
2,400 

1,900 
1,100 

500 
275 

450 
4,200 

100 

6 Scaler shutoffs, automatic 300 
7 Scintillation detectors 3,400 
6 Spectrometers, recording in- 

frared 42,000 
1 Spectrophotometer, recording 

ultraviolet 8,000 
10 Spectrophotometers 4,850 

7 Spectrophotometers, quartz 12,600 
1 Stimulator, electrical 500 
1 Time -delay generator 1,600 
8 Timers, electronic 900 
2 Tube testers 300 

Tubes, components and indi- 
vidual meters in stock 5,000 

1 Ultracentrifuge 15,000 
1 Ultrasonic generator 1,500 
1 Vacuum tube bridge 400 
7 Vacuum -tube voltmeters .. 1,200 
1 X-ray unit, soft type 10,000 

Total $289,825 

Hospital Needs -Even more im- 
pressive is the tabulation of elec- 
tronic equipment for Memorial 
Center, of which SKI is a part. 
Even a partial listing for the hos- 
pital and clinics in this group 
totals over $700,000, with the bulk 
of this being made by electronic 
firms. These figures do not in- 
clude installation costs, often 
more than the instruments them- 
selves because of need for special 
room constructions with lead 
shielding and elaborate safety 
precautions. Following is the par- 
tial listing with price estimates: 

38 X-ray machines $438,500 
1 Betatron 110,000 
1 X-ray machine test set 20,000 
1 X-ray dosage calibration unit 26,000 

X-ray tubes, power supplies, 
meters 50,000 

Other meters, recorders 130,000 
34 Ionization chambers 7,000 
20 Radiation survey meters 5,000 
70 Ionization chambers, pocket 2,000 

6 Radiation meters, capacitor 
type 6,000 

6 Ionization -measuring instru- 
ments 6,000 

4 Oscilloscopes, cathode-ray 1,000 
20 Voltage regulators 4,000 

Standard test instruments 6,300 
Total $411,800 

Computers Sweat Out 
Election Results 

Nonpartisan electronic 
machines vie with human 
experts to predict outcome 

THREE radio and television net- 
works used electronic calculators 
on November 4 to analyze election 
returns. In the opinion of many 

(Continued on page 16) 
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S H O C K AND VIBRATION 
NEWS 

Builder Claims Smooth 
Performance and Quiet 

Operation thru the 
use of Barrymounts 

in Dehydrator 

The 2 -way protection given by Barry- 

moúnts is applied in AUTO-DRYAIRE® 

dehydrators as a design feature of 

these automatic pressurizing units for 

high -frequency transmission lines. 

In this service, Type C-2000 Barry - 

mounts prevent transmission of air - 
compressor vibration to the supporting 
surface. They also cushion the mounted 
apparatus to protect active parts, pip- 

ing, and controls within the dehydrator 
from external shock and vibration. 

The maker of AUTO-DRYAIRE®, 

Communication Products Company, Inc. 

of Marlboro, N. J., states: "We have 
used Barry Isolators for several years. 
The excellent service they have ren- 

dered in our equipment is the primary 
reason for their continued use." 

Type 2000 Barrymount 

Barry "cup" mounts are satisfying 
a wide variety of needs in industrial, 
mobile, and marine service. Ask our 
Field Engineering Department for help 
with YOUR vibration problems. FREE 

CATALOG 504-B tells about these and 
other vibration isolators. 

Miniaturized 
Vibration Isolators 

Help Cut Space 
and Weight in 

Fuel -Gauge Power Unit 

70% size reduction and 50% weight 
reduction - with no loss of perform- 
ance - is the effective miniaturization 
obtained in the new Minneapolis - 

Honeywell aircraft -fuel -gauge power 
unit. Miniature, air -damped Barry - 
mounts, Type 6465. helped M -H 

engineers in this achievement. 

These vibration isolators, in which size 
and weight have been cut while oper- 
ating characteristics have been main- 
tained, will help you redesign for 
miniaturization. 
Check these useful features of minia- 
turized Barrymounts. 

Light weight - only 5/16 ounce each. 

Small size- 1" diameter 11/32" loaded 
height. 
Resonant frequency -9 cps 

Transmissibility at resonance -3 
Wide load range - 0.1-3 pounds 
4 different styles available - for plate 
or stand-off mounting. 
Write for data sheets 605 and 606 giv- 
ing details of dimensions and load 
ratings. 

FREE CATALOGS 

523-A - Air -damped Barrymounts 
for aircraft service; also mounting 
bases and instrument mountings. 

509-A - ALL -METE Barrymounts 
and mounting bases for unusual air- 
borne applications. 
504-B - Shock mounts and vibra- 
tion isolators for marine, mobile, 
and industrial uses. 

607 - How to cut maintenance 
costs by using Barrymounts with 
punch presses. 

THE g A R R Y CORP. 

707 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS 

SALES REPRESENTATIVES IN 
Atlanta Chicago Cleveland Dallas Dayton Detroit Los Angeles Minneapolis New York Philadelphia 

Phoenix Rochester St. Louis San Francisco Seattle Toronto Washington 
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Univac (left) and Monrobot (right) also ran on November 4 in roce to predict outcome of election on basis of preliminary returns 
and past elections 

viewers and listeners, the results 
were considerably less spectacu- 
lar than they were led to expect by 
advance publicity. 

Technically speaking, the cal- 
culators did what they were ex- 
pected to do, but difficulty arose 
in selecting appropriate past elec- 
tion data for setting up the prob- 
lems and interpreting results. 

Trio-The American Broadcast- 
ing Company used an IBM cal- 

culator, while CBS enlisted the 
services of Remington Rand's Uni - 
vac and NBC the Monrobot cal- 
culator. As early as 10:30, Univac 
had decided that Eisenhower was 
to win in a landslide, and shortly 
thereafter, Monrobot listed odds 
in Ike's favor at 6 to 5, and later 3 
to 1, as returns became more con- 
clusive. The IBM calculator was 
used to calculate percentages as 
returns were filed. 

Aside from the thousands of 

tubes used in these and other cal- 
culating machines election night, 
and the even greater number in 
the various studio and transmit- 
ting facilities across the country, 
it is estimated that 500 million 
tubes in television and radio re- 
ceivers in this country helped to 
bring results to the public. Receiv- 
ers and transmitters in use in 
Europe, South America and Asia 
swelled the total to a new high for 
one broadcast. 

Canadian TV Takes First Steps 
Montreal and Toronto stations 
now in operation, microwave 
relay network planned 

PRIMED by a $4,500,000 govern- 
ment loan, the Canadian Broad- 
casting Corporation now has tele- 
vision stations operating in both 
Montreal and Toronto. Each sta- 
tion has two studios, film repro- 
ducing and recording facilities, a 
mobile unit, a 5 -kw picture trans- 
mitter and a 3 -kw sound transmit- 
ter. Plans are under way to build 
another station in Ottawa. 

Microwave-A television net- 
work linking Toronto and Mont- 
real by way of Ottawa is being 
built by Bell Telephone of Canada. 

The 374 -mile microwave chain is 
scheduled for May -1953 comple- 
tion. A microwave link between 
Buffalo and Toronto is already 
operating. 

Plans call for a network ex- 
tending eastward to Quebec City 
and westward to Windsor, Ontario. 

UHF Tubes Promised 

ENGINEERS meeting at the recent 
IRE Broadcast Transmission Sys- 
tems Symposium groused gently 
to each other: "How can anybody 
build a real uhf tv transmitter 
without tubes?" They were later 
heartened by three papers pre- 

sented at the session in Philadel- 
phia. 

One engineer described at- 
tempts to exploit the conventional 
space -charge -grid high -vacuum 
type of tube to its ultimate capa- 
bility. Probably such a tube can 
be made to produce appreciable 
power up to some 3,000 mc. Sev- 
eral different models involve the 
use of ceramic materials and new 
ceramic -Ito -metal sealing tech- 
niques. 

Big Bottles-Particularly inter- 
esting to tv broadcasters who 
think in terms of kilowatts at uhf 
were talks by General Electric 
and Eimac engineers. A 12 -kw 
television transmitter using the 
Varian klystron is promised soon 
to WHUM-TV. Negotiations are 
going on to make Varian tubes 

(Continued on page 18) 
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CLOSE 
DOESN'T COUNT 

A tired bull fighter that almost dodged in time 

. . . a defective capacitor that almost gave 
good service ... have much in common. 

MOLDED 

7 
In bull fighting as in building high quality capacitors, 
being close to proper performance ... close to depend- 
ability ... isn't good enough. 
To make sure that El-Menco Silvered -Mica Capacitors 
maintain higher standards in every electronic applica- 
tion, they are built with precision by expert craftsmen 
using the finest materials ... and each unit is factory - 
tested at more than double its working voltage. 

t 

,,r 

For larger capacity values, which re- 
quire extreme temperature and time 
stabilization, there are no substitutes 
for El-Menco Capacitors. 

Sizes for every specified 
military capacity and 

voltage. 

Write on business 
letterhead for catalog 

and samples. 
JOBBERS AND DISTRIBUTORS: For information 
write to Arco Electronics, Inc., 103 Lafayette St., 
New Ycrk, N. Y.-Sole Agent for Jobbers and 
Distributors in U. S. and Canada. 

MICA 

CAPACITORS 
MICA TRIMMER 

Radio and Television Manufacturers, Domestic and Foreign, Communicate Direct With Factory- 

SIE ELECTRO MOTIVE MFG. CO., INC. WILLIMANTIC, CONNECTICUT 
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(GE -manufactured) available on 
a rental basis to broadcasters. 

Eimac, already selling klystrons 
to DuMont, says it has now fur- 
nished samples to other transmit- 
ter manufacturers. Its tube has 
the advantage of tunable cavities 
and thus requires only three 
models for various segments of 
the uhf band. High -power kly- 
strons have been conversation 
pieces for some time. Eimac's 
usually conservative engineers now 
say that they are looking towards 
a 50 -kw tube. 

Television Picture 
Prices Hit New Low 

Cost per screen inch has 

dropped sharply since 
1947 as tv's face has changed 

DESPITE recent tv receiver price in- 
creases due to rising labor and 
material costs, television's cost 
today in terms of picture size is 
lower than ever before. As is 
shown in the chart, this has been 
true in every year since 1947. To- 
day the average price per screen 
inch is less than $10 while in 1947 
it was about $40. A 7 -inch screen 
cost $300 then but today 20 and 
21 -inch sets are available for $200, 
giving three times the screen size 
for 1/3 less cost. 

Size Cycle-Predominant picture 
sizes of the tv industry's top sell- 
ers have increased an average of 
about 2 inches every year since 
the war. Biggest jump was made 
in 1950, when the 16 -inch set be- 
came predominant over 1949's 12 - 
inch receivers. In 1951 the 17 - 
inch picture was the volume seller 
and this year the 20 and 21 -inch 
screen may take the lead. 

Shape-Television screens have 
changed in shape as well as in 
size in the last five years. Until 
1949 almost all screens were 
round. But then the television in- 
dustry and the public became 
screen -shape conscious and the 
rectangular picture tube came on 

40 

- \ BIG SCREENS COST 

LESS NOW 

30 

z 

20 

10' 

'47 '48 '49 '50 '51 '52 

the market. By 1950 rectangular 
16 -inch screens represented 34 
percent of television picture tube 
production. In 1951 the percent- 
age more than doubled. Today it 
is estimated that 98 percent of all 
18 -inch and larger tubes produced 
are rectangular. 

Future Screens-A survey of 
leading television receiver manu- 
facturers reveals that the pre- 
dominant tv picture for 1953 will 
probably be the 21 -inch size. In 
actual percentages, leading set 
manufacturers expect television 
sales by screen size to range as 
follows: 17 inch, 25 to 40 percent; 
21 inch, 60 to 70 percent; 24 inch, 
0 to 1 percent; 27 inch, 4 to 10 

percent. 

Electronics Equipment 
Goes Airfreight 
Airlines report growing volume 

o` shipments by manufacturers 
and distributors 

PICTURE of the growing use of air 
freight by the electronics industry 
for equipment shipments is seen in 
reports of representative airlines 
on this segment of their business. 

American Airlines says that its 
electronics shipments have in- 
creased 20 percent in recent 
months. In the New York area 
alone, Slick Airways reports that 
their electronic shipments have in- 
creased 10 percent this year. Capi- 
tal Airlines estimates that elec- 
tronic shipments now comprise be- 

tween 8 percent and 10 percent of 
their total airfreight shipments, 
while in 1947 the percentage was 
between 2 and 5 percent. Reports 
by other airlines such as TWA and 
Eastern also bear out the upward 
trend. 

Trend-Although temporary up- 
surges in electronic airfreight 
shipments have happened before, 
airfreight companies are inclined to 
believe that present increases are 
permanent and will grow larger. 

American Airlines has just com- 
pleted a survey of electronic and 
equipment manufacturers, parts 
manufacturers and parts distribu- 
tors that tends to substantiate this 
belief. American found that use of 
airfreight for finished equipment 
was not until recently a regular 
practice in the industry. It has 
been used chiefly when unforeseen 
short supplies of parts developed. 

Parts-According to American, 
parts manufacturers find that pack- 
aging problems and costs are re- 
duced and that shipping damages 
are less. Warehousing costs have 
also been cut because inventories 
can be held to a minimum. In fact, 
the airline reports that some tube 
and parts manufacturers have de- 
cided to avoid building warehous- 
ing to handle distant growing mar- 
kets whenever airfreight can be 
substituted. 

Many parts jobbers have come to 
consider airfreight a regular part 
of their business, especially in con- 
nection with their industrial elec- 
tronics sales activities. Since that 
business calls for a wide variety 
of parts, for which demand cannot 
be predicted, airfreight is the an- 
swer for an increasing number of 
jobbers. 

Outerspace Radio 
Ready And Waiting 
ROCKETS to the moon may be years 
away but communications equip- 
ment capable of establishing con- 
tact is available now. 

According to George O. Smith, 

(Continued on page 20) 
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Here's Why 
Doyen Switches 

Low and uniform 
í contact resistance. 
' Minimum therma 

noise. 
High resistance t 
leakage. 
Trouble -free opera- 
tion and long life. 
Roller -type positive 
detent action. 
Depth of unit not 
increased by addi- 
tion of detent. 

And the "specialty of the house" is double -barre 
. . . first, choose from hundreds of standard units to 
satisfy your needs-for quick switch delivery . . . 

second, Doyen can effect quick ' switches' or chant es 
from standard units to special switches, by using con- 
ponents at hand. Standard parts can be adapted For 
your switch. That too makes for speed, dependability, 
economy. Write for more detailed 

Standard Daven Switches may be the answer 

problems. Therefore, check this list below 

popular types that are readily available. 

Maximum 

No(pe) 
ns 

per pol 

G1A 

C1A 
C2B 

DIA 
D7A 
0118 

D9A 

E3A 
EBB 
E11A 

F1A 

Operar on 

Make before break 

Make before break 

Break before make 

Make before break 

Make before break 

Break before make 

Make before break 

Make before break 

Make before break 

Make before break 

Make refore break 

THE 

191 CENTRAL AVENUE 
NEWARK 

4, NE 

Maximum 
poles 

pet Deck 

JERSEY 

Your copy of 
Daven's complete, 
new bulletin 
on switches. 
Write for It today. 
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speaking before the recent Sym- 
posium on Space Travel in New 
York, X -Band radar equipment 
could be converted to communica- 
tions use. Using a radiated power 
formula, he pointed out that the 

minimum required power output 
to provide communication between 
earth and moon is 0.291 watts. 
That is approximately equivalent to 
the power that is used in an ordi- 
nary 3 -cell flashlight. 

Markets In Atomic Energy Program 
For Electronic Instrumentation 

Numerals show number of plants in cities having more than one 

ALABAMA 
BIRMINGHAM: Southern Research Insti- 

tute 
CALIFORNI: i 

BERKELEY: Radiation Laboratory 
DOWNEY: North American Aviation Co. 
LOS ANGELES: UCLA Atomic Energy 

Project 
PASADENA: California Institute of Tech- 

nology 
RICHMOND: California Research Corp. 
SAN FRANCISCO: U. S. Radiological De- 

fense Lab. 
STANFORD: Stanford Research Institute 

COLORADO 
ROCKY FLATS: Dow Chemical Co. 

CONNECTICUT 
HARTFORD: Pratt Whitney Aircraft Pro- 

pulsion Project 
NEW HAVEN: Yale University 

DISTRICT OF COLL .TIBIA 
WASHINGTON: Army Medical Center, 

National Bureau of Standards, Naval 
Research Laboratory 

GEORGIA 
AUGUSTA: Savannah River Operations 

MA HO 
IDAHO FALLS: National Reactor Testing 

Station 
ILLINOIS 

CHICAGO: Argonne National Laboratory, 
AEC Chicago Operations Office. Uni- 
versity of Chicago 

URBANA: University of Illinois 
IOWA 

AMES: Ames Laboratory 
KENTUCKY 

PADUCAH: AEC Paducah Operations 

MARYLAND 
BALTIMORE: Johns Hopkins University 
BELTSVILLE: U. S. Department of Agri- 

culture 
BETHESDA: National Inst's of Health 

MASSACHUSETTS 
CAMBRIDGE: Harvard University, Massa- 

chusetts Institute of Technology 
MICHIGAN 

ANN ARBOR: University of Michigan 
MISSOURI 

KANSAS CITY: Bendix Aviation Corp. 
ST. LOUIS: Washington University 

NEV.1 DA 
LAS VEGAS: Nevada Weapons Test Area 

NEW JERSEY 
BELMAR: Signal Corps. Engineering 

Labs. 
.VEW MEXICO 

ALBIJQI7ERQUE: Sandia Laboratory 
LOS ALAMOS: Los Alamos Scientific Lab. 

NE1V YORK 
NEW YORK CITY: AEC New York Op- 

erations Office. Columbia University, 
Memorial Hospital, Vitro Corp. of 
America 

ROCHESTER: Rochester Atomic Energy 
Project 

SCHENECTADY: Knolls Atomic Power 
Lab. 

UPTON, L. I.. Brookhaven National Lab. 
NORTH CAROLINA 

RALEIGH: North Carolina State College 
OHIO 

CINCINNATI: U. S. Public Health Serv- 
ice 

COLT MBus: Batelle Memorial Institute 
FERNALD: Feed Materials and Produc- 

tion Plant operated by National Lead 
Co. 

LOCKLAND: GE Aircraft Nuclear Pro- 
pulsion Project 

MIAMISBURG: Mound Laboratory 
PORTSMOUTH: AEC Portsmouth O. Op- 

erations 
PENNSYLVANIA 

PHILADELPHIA: University of Pennsyl- 
vania 

PITTSBURGH: Carnegie Institute of Tech- 
nology, University of Pittsburgh, 
Westinghouse Atomic Power Division 

SWARTHMORE: Bartol Research Founda- 
tion 

TENNESSEE 
OAK RIDGE: Oak Ridge Institute of Nu- 

clear Studies. Oak Ridge National 
Laboratory. Uranium Gaseous Dif- 
fusion Plants operated by Carbide and 
Carbon Chem. Corp., University of 
Tennessee AEC Agriculture Research 
Program 

11.I SIIINGTON 
81(11 NAND: Hanford Works 

Radio Fall Meeting 
Stresses Color TV 

Development work on 

transistors continues at high 
level but production is slow 

INCREASED INDUSTRY activity in 
color -television design was evi- 
denced at the recent Radio Fall 
Meeting in Syracuse, N. Y. Ap- 
proximately 700 registered at the 
annual meeting had the opportu- 
nity to hear engineers from eight 
different television manufacturing 
companies report on present-day 
design trends. 

Just when the FCC might be 
petitioned to reconsider its color - 
television system decision remains 
a moot point. Most optimistic 
guess is shortly after the begin- 
ning of 1953. More conservative 
viewers say not for at least an- 
other year. 

Transistor Situation-Manufac- 
turers are hard at work improving 
basic design of the transistor. 
New materials and methods are 
being investigated for enclosing 
the germanium working part of 
the device to protect it adequately 
from dirt and humidity and to 
provide sufficient cooling. Accord- 
ing to John S. Saby of General 
Electric, there is no reason why 
transistors cannot have indefinite 

(Continued on page 22) 
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life-if the proper packaging ma- 
terials and processes are found. 

Most commercial applications of 
transistors are still pretty much 
in the future. The junction tran- 
sistor is most in demand and few 
companies have yet begun produc- 
tion on it. Until automatic pro- 
duction machinery reduces tran- 
sistor cost, transistor devices can- 
not compete in most applications 
with their vacuum -tube counter- 
parts. Where use of the transistor 
provides outstanding benefits to 
offset initial high cost, applica- 
tions will come about sooner. 

Radio-TV 
Firms Increase 

Number of manufacturers up 

by 10 this year, offsetting a 

slight rise in failures 

120RADIO-TV 
BUSINESS LIFELINES 

loo 

NUMBER 
MANUFACTURERS 

OF 

8o 

60 

BUSINESS-FAILURES 40 

20 

0 47 48 49 50 51 J-552 

IMPROVED profit prospects in the 
radio -tv -phonograph field have in- 
creased the number of new com- 
panies in the industry this year. 
There are now 95 such manufac- 
turers, the highest number since 
1950. Business failures in the 
field, according to Dun & Brad- 
street, also increased this year 
but only by 4 over last year's total 
of 20. 

War-Biggest upheaval in the 
status of radio -tv manufacturers 
occurred in 1950, when the Korean 
War began. The number of com- 
panies dropped by 17 to a total of 
85 while failures climbed to 37, an 
increase of 10 over the year be- 

fore. In 1951, a sharp decline in 
tv sales had its effect on the in- 
dustry's make-up. Although fail- 
ures decreased, the total number 
of companies in the field remained 
almost constant. Few new com- 
panies wanted to share in that 
slump. 

Size-Total yearly liabilities in- 
curred by failing radio -tv firms 
have also fluctuated widely. In 1947 

they totalled $6.8 million ; 1948, 
$9.9 million; 1949, $4.0 million; 
1950, $2.2 million; 1951, $3.2 mil- 
lion; Jan. -Sept., 1952, $6.5 million. 
A comparison of these amounts 
with the corresponding number of 
failures gives some indication of 
the size of the companies involved. 
Comparison for this year seems 
to indicate that the television sales 
upswing came a little too late for 
some sizeable manufacturers. 

Ferrite Rings Replace Tubes 

Pinhead -size ferrite 
'doughnuts' store digital data 
at fraction of cost 

A NEW ferrite material having the 
square -loop magnetic characteris- 
tics of the finest grain -oriented 
steels shows promise of revolution- 
izing the digital computer business. 
Major computer laboratories in this 
country and Europe have tried out 
the new cores experimentally as 
magnetic memories, and are now 
developing associated read -in and 
read-out circuitry for commercial 
machines. 

Already under discussion is a bil- 
lion -bit computer. This would have 
the information -storing capacity of 
a billion ordinary tube stages yet 
fit into a 27 -foot -square room. 
Tubes for the same job would need 
several hundred rooms of that size 
and would create terrific heat -dissi- 
pating problems. Ferrite cores radi- 
ate no heat. 

How They Work-Ferrite mem- 
ories are strung on a criss-cross of 
enameled wires in such a way that 
there is a ferrite ring at each three - 
wire intersection. Current pulses 
are sent into an appropriate pair of 
wires to magnetize a core with one 
polarity for storage of a 0 and the 
other polarity for storage of a 1. 
For read-out, the current pulses are 
sent through the same pair of wires 
and the presence or absence of in- 
duced voltage pulses in the third 
wire is interpreted by associated 
equipment as a 0 or 1. 

The cores need be only large 
enough so the wires can go through 

their holes, hence hundreds can go 
in the space required for one tube. 

Originator-The new ferrite 
(known as Ferramic MF -1118) was 
developed by the research staff of 
General Ceramics and Steatite Corp. 
under the direction of E. Albers- 
Shoenberg. 

The only known applications so 
far for the unique square -loop 
characteristics of the material are 
in storage and switching cir- 
cuits of digital computers-but 
this alone can be enough to re- 
quire doubling or tripling of the 
present ferrite core production fa- 
cilities in this country. 

Industrial X -Ray 
Business Expands 

Sales continue to swell this 
year's volume as uses in 

industry increase 

X-RAY equipment still finds its big- 
gest market in the medical field but 
manufacturers are optimistic about 
prospects in the industrial field. 

Sales of industrial x-ray have 
steadily improved since 1950 and 
this year's volume seems destined 
to top all previous marks. In 1950, 
domestic sales reached a total of 
$440,000 according to NEMA. They 
jumped to $2.4 million in 1951. 
Sales for the first six months of 
1952 reached $1.6 million, compared 

(Continued on page 24) 
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Mode 
Mode 
Mode 
Mode 
Mode 
Mode 
Mode 

The instrument consists of 
the following units: 

LTU - I R F- Tuning Unit - 10 to 1001 MCS. 
LTW - 2 R.F. Tun''ing Unit - 140 to 4500 MCS. 
LT.) - 3 R.F Tuning Unit - 4460 to li,S7C MCS. 
LTJ -4 R.F. Tuning Unit - 15,000 to 21.000 MCS. 
LDU- I Spectrum Display Unit. 
LPU - I Power Jnit. 
LOW- I Klptrom Power Unit. 

100 METROPOLITAN AV1E. 

BROOKLYN 11, N. Y. 
Manufacturers of broadband microwave laboratory instruments. 

.,11.lIIIIIII II III I11,111I I1,. 

Outstanding Features: 

Continuous tuning. 

One tuning control. 

5 KC bandwidth on final i. f. 

250 KC to 25 MCS display at all fre- 
quencies. 

Tuning dial frequency accuracy 1%. 

No Klystron modes to set. 

Broadband attenuators supplied with 
equipment from I to 12 KMC. 

Where Used: 

Frequency marker for measuring fre- 
quency differences 0-25 MCS. 

Only four tuning units required to 
cover entire range. 

Microwave components used latest de- 
sign non -contacting shorts for long 
mechanical life. 

Maximum frequency coverage per dol- 
lar invested. 

5 inch CRT display. 

Polarad's Model LSA Spectrum Analyzer is a laboratory instrument used 

provide a visual indication of the frequency of distribution of energy 
an r.f. signal in the range IO to 21,000 MCS. 

Other uses are: 
I. Observe and measure sidebands associated with amplitude and frequency modulated 

signals. 
2. Determine the presence and accurately measure the frequency of radio and/or 

radar signals. 
3. Check the spectrum of magnetron oscillators. 
4. Measures noise spectra. 
5. Check and observe tracking of r.f. components of a radar system. 
6. Check two r.f. signals differing by a small frequency separation. 

Write for Complete Details 
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to 
in 
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Midget -sized industrial x-ray unit, 
developed by GE, goes inside boilers 
to inspect welds. Equipment is part 
of two -wheel trailer unit that carries 
power supply and all apparatus 

t3 $480,000 for the same period in 
1951. 

Biggest Use-Accounting for a 
major part of the sales rise are 
companies in the foundry, pressure - 
vessel, food and chemical fields. 

Use of industrial x-ray has in- 
creased in foundries for the inspec- 
tion of castings and forgings. De- 
velopment of higher energy x-ray 
equipment now permits internal in- 
spection of metals as thick as 16 
inches. 

X-ray inspection of pressure ves- 
sels has also increased. With high - 
voltage units, big tanks can be 
completely inspected in a matter of 
minutes, saving hours of produc- 
tion time. 

In the fcocl field x-ray is now 
widely used for processing control. 

Success-Basic reason for the 
growing use of industrial x-ray 
equipment is the fact that it has 
lowered production costs substan- 
tially in many cases. X-ray manu- 
facturers point out the fact that 
many companies have made savings 
as high as 30 percent of total pro- 
duction costs through the use of the 
equipment. Tn terms of dollars, in- 
dustrial x-ray equipment enabled 
one foundry to save $35,000 a 
month in parts salvage alone. With 
such a record already established, 
the continued expansion of indus- 
trial x-ray markets seems assured. 

UHF -TV Waveguide 
Saves Precious Power 

HARD -TO -GET power is conserved in 
long transmitter -to -antenna runs 
on higher uhf -tv channels through 
use of 15 and 7.5 -inch waveguide. 
Main drawback of the `oversized 
pipe' is wind resistance, which 
precludes its u -e in some cases. 

At present, several manufac- 
turers are producing, or planning 
to produce, RTMA types WR1500 
and WR1150, and several leaders 
in the uhf -tv transmitting field are 
running tests to determine the 
relative merits of pipe vs other 
means. Already in active produc- 
tion are Products Development Co. 
and the Andrew Corp. 

Preliminary test data shows 
waveguide to have advantage over 
coax on higher channels, which 
might be expected, since coax at- 
tenuation rises with frequency 
while that of waveguide decreases 
with frequency. In some cases 
studied, the use of waveguide 
more than doubles system effi- 

ciency, thereby halving transmit- 
ter requirement for a given erp. 

Canada Fights 
TV Interference 

Sweep -circuit radiation is 

primary headache. Better 
initial design asked for 

BECAUSE EACH Canadian household 
having a broadcast receiver is as- 
sessed a license fee of $2.50, the 
general public tends to hold gov- 
ernment administrative agencies 
responsible for correcting interfer- 
ence problems. The Department of 
Transport in Canada has handled 
such situations when they arise, 
through their staff of engineers, 
even though the licensee fee is used 
for the support of the Canadian 
Broadcasting Corp. 

The most troublesome type of in- 
terference, to date, has been sweep - 
circuit radiation from tv receivers 
interfering with reception. 

Manufacturers and distribu- 
tors have cooperated in many cases 
by making necessary changes in a 
tv set at no expense to the owner. 
However, once the number of sets 
increases appreciably, the Depart- 
ment of Transport, the manufac- 
turers and the distributors will no 
longer be able to handle the situa- 
tion in this manner. 

Plea-W. B. Smith of the De- 
partment of Transport, in an ad- 
dress at the Radio Fall Meeting in 
Syracuse, N. Y., urged manufactur- 
ers to design their tv sets initially 
to eliminate as much radiation as 
possible. Smith pointed out that 
Canada's Radio Act of 1938 gives 
the Department the authority to 
close down any radio or tv set caus- 
ing interference. 

Portables, U -Build -Its 
Spark Audio Show 

Inexpensive equipment 
opens new market in business 
and pleasure recording 

A NUMBER of new items displayed 
at the Audio Fair reflect a grow- 
ing trend in the sound equipment 
industry; relatively inexpensive, 
utilitarian pieces of equipment 
took a prominent place alongside 
their more spectacular prede- 
cessors. 

Several manufacturers dis- 
played ultra -portable wire and 
tape recorders. Such intriguing 
names as Minifon, Cub Corder, 
Candid Magnemite and Voyager 
have been assigned to the self - 
powered midgets. Although fidel- 
ity is not of primary importance 
in these machines, their ability to 
reproduce music as a convenient 
byproduct is quite impressive. 

Down to $29.50-High cost of 
living and labor were reflected at 
the Fair in the popularity of inex- 
pensive enclosures and packaged 
kits for audio enthusiasts to whom 
time is less precious than money. 
One speaker -cabinet combination 
was demonstrated that sells com- 

(Continued on page 26) 
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DIE PRESSED CERAMICS 
When you need die -pressed ceramics, American Lava Corpora- 
tion hes (1) BIG CAPACITY (2) BETTER QUALITY (3) LOW 

COST (4) DEPENDABLE DELIVERY. Here are a few pictures of 
our presses, from small tabletting presses and high speed 
rotaries to 100 ton hydraulics. This equipment, unmatched in 

the industry, is ready to serve you. 

AMERICAN LAVA CORPORATION 
S E S r YEAP OF CERAMIC L E A D E R S H t P 

CHATTANOOGA 5, TENNESSEE 

OFFICES: METROPOLITAN AREA: 671 Brood St., N.ewo-k, N. J., Mit:hI; 2-8159 !PHILADELPHIA, 1649 North Brood St., Stevenson 4-2923 
SOUTHWEST: John A. Green Co-, 6815 Oriole Drive, Dal os , Dixon 9918 NEW ENGLAND, 1374 Massachusetts Ave., Cambridge, Mass., Kirklond 7.1/98. 

LOS ANGELES, 5603 Norrh Huntington Drive, Capitol 1-9114 CHICAGO, 228 Nrtt LaSalle St., [weal 6.1721 ST. LOUIS, 1123 Washington Ave., Garfield 1959 
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plete for less than thirty dollars 
and provides good response. 

Comparative newcomers to 
audio shows were two -headed 
pickup arms for playing double - 
groove binaural records and a 
fool -proof cabinet that prevents 
damage to records and recorder 
due to mishandling. Called Phono- 
gard, the latter uses a sliding 
transparent canopy to prevent the 
operator from touching the tone 
arm. A knob on the front of the 
box permits remote positioning of 
the needle on the record for spot- 
ting. 

Registration figures at the Fair 
show that 13,000 visited the Hotel 
New Yorker exhibits during the 
four -day session. 

FCC Ruling Favors 
Bell in TV Case 

Bell need not link 
its video channels with 
Western Union's network 

BELL SYSTEM remained sole com- 
mon carrier in the intercity video - 
transmission field as the FCC dis- 
missed a two -year -old move to re- 
quire interconnection between 
Bell's intercity video -transmission 
channels and Western Union's 
New York -Philadelphia microwave 
radio -relay system. 

In a 3-2 decision the Commission 
ruled that there is no need for 
additional video -transmission fa- 
cilities between New York and 
Philadelphia and that Western 
Union cannot reasonably be con- 
sidered a competitor to Bell in the 
video -transmission field. 

In their dissent, Commissioners 
Hyde and Hennock stated that the 
majority decision grants a monop- 
oly to Bell that will discourage 
for all time competition in the 
television relay field. 

Western Union officials indi- 
cated that the company's interest 
in furnishing television channels 
by microwave would not be di- 
minished by the FCC decision in 
the case. 

MEETINGS 

Nov. 30-DEc. 5: ASME Annual 
Meeting, Hotels Statler & Mc - 
Alpin, New York, N. Y. 

DEC. 8-10: Signal Corps Sym- 
posium on "Technical Prog- 
ress in Communication Wires 
and Cables, Berkeley -Carteret, 
Asbury Park, N. J. 

DEC. 10-12: IRE-AIEE Compu- 
ter Conference, Park Shera- 
ton Hotel, New York, N. Y. 

JAN. 6-8: 1953 Surplus Show, 
Hotel Statler, New York, 
N. Y. 

JAN. 8-9: AIEE, IRE, Sympo- 
sium on Industrial Applica- 
tions of Automatic Computing 
Equipment, Midwest Research 
Institute, Kansas City, Mo. 

JAN. 14-16, 1953: Joint AIEE- 
IRE Conference on High Fre- 
quency Measurement, Wash- 
ington, D. C. 

FEB. 4-6: Western Computer 
Conference, Hotel Statler, Los 
Angeles, Calif. 

FEB. 5-7 : IRE Southwestern 
Conference and Electronics 
Show, Plaza Hotel, San An- 
tonio, Texas. 

MARCH 9-12: NEMA, Edgewa- 
ter Beach Hotel, Chicago, Ill. 

MARCH 23-25: Sixth Annual 
Conference for Protective Re- 
lay Engineers, A & M College 
of Texas, College Station, 
Texas. 

MARCH 23-26: IRE National 
Convention, Waldorf-Astoria 
Hotel and Grand Central 
Palace, New York, N. Y. 

APRIL 18: Seventh Annua] 
Spring Technical Conference, 
Cincinnati IRE, Cincinnati, 
Ohio. 

APRIL 27 -MAY 8: British Indus- 
tries Fair, Birmingham & 
London, England. 

APRIL 28 -MAY 1: Seventh An- 
nual NARTB Broadcast En- 
gineering Conference, Bur - 
dette Hall, Philharmonic Au- 
ditorium, Los Angeles, Calif. 

MAY 12-13: National Conference 
on Airborne Electronics, Day- 
ton, Ohio. 

MAY 18-21: 1953 Electronic 
Parts Show, Conrad Hilton 
Hotel, Chicago, Ill. 

MAY 24-28: NAED, 45th Annual 
Convention, Conrad Hilton 
Hotel, Chicago, Ill. 

MAY 24-28: Scientific Apparatus 
Makers Association Annual 
Meeting, The Greenbrier, 
White Sulphur Springs, W. 
Va. 

JUNE 15-19: Exposition of Basic 
Materials for Industry, Grand 
Central Palace, New York, 
N. Y. 

JUNE 20-OCT. 11: German Com- 
munication and Transport Ex- 
hibition, Munich, Germany. 

Business Briefs 
Teleprompter, the tv cuing de- 

vice which rolls a script typed in 
inch -high letters before the user's 
eyes, is now available through the 
RCA Service Company for use by 
public speakers in all fields. 

Estimates made by members of 
the RTMA Sales Managers Com- 
mittee on tv set production for 
1953 average 5,775,000 units. Indi- 
vidual guesses ranged from 5,000,- 
000 to 6,000,300. 

Successful transition of RCA's 
Bridgeport experimental UHF tv 
station to commercial status in 
Portland, Oregon may set a trend. 
It is reported that DuMont has re- 
ceived 15 or 20 offers from new tv 
cp holders for its experimental tv 
stations in New York. 

Belgian television plans now call 
for two services, a Flemish trans- 
mission on 625 lines and a French 
transmission on 819 lines. Both 

services will use positive modula- 
tion and a 7 megacycle bandwidth. 

Belgian tv sets built under these 
standards will have to be modified 
to receive programs from France 
or the Netherlands, since Dutch 
transmissions are negatively modu- 
lated and the French use a 14 mega- 
cycle bandwidth. 

`Security sound systems' now 
being installed in West Coast in- 
stitutions for the criminally insane 
allow monitoring of critical areas 
at a central audio console. A 
channel identification amplifier 
responding to louder -than -normal 
sounds identifies an area of dis- 
turbance. 

Registration of nearly 900 mem- 
bers and guests at the recent 5 - 
day convention of the Society of 
Motion Picture and Television 
Engineers convention in Washing- 
ton, D. C., surpassed attendance 
records of all previous SMPTE 
conventions. 
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Serving at home and far away 
DEMO RADIO 

IN PRODUCTION 

Delco Radio is the world's 
largest builder of auto- 
mobile radios-the leader 
in production and assembly 
of component parts. 

As the world's largest producer of radios for automotive use, 
Delco Radio serves the nation at home with quality manufacturing 
facilities, a broad engineering and production experience. Today, 
this same know-how and capacity is also at work in the service of the 
nation, in many far away places, through the expanding production 
of complex radio equipment for our armed forces. Here, where 
precision output must match exacting schedules, Delco Radio 
continues to demonstrate its leadership in the on -time delivery 
of outstanding products. You can always count on Delco Radio 
to deliver the goods-near and far away. 

DELCO RADIO 
DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA 

IN ENGINEERING 

Delco Radio developed 
many of the most impor- 
tant advances in automotive 
radio ... has outstanding 
experience in this field. 

IN QUALITY 

Each step in the manufac- 
turing of Delco Radio 
products is closely super- 
vised to maintain high, 
uniform product quality. 

IN MANUFACTURING 

Completely integrated for 
efficient production from 
raw material to finished 
product, Delco Radio 
meets any customer need. 
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Wide Choice of PHELPS DODGE 

FOR "HOT WIRCGLASS B 

Qtake4 -ate Meat 

PHELPS ßflßßE CUPPER PRhDIIChS 
CORPORATION 
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GLASS -COVERED Magnet Wire 

AND CLASS H DESIGNS! 

GOOD THERMAL PROPERTIES IN CLASS B & CLASS H RANGE 

POSITIVE INORGANIC SPACING BETWEEN TURNS 

EXCELLENT MOISTURE AND CHEMICAL RESISTANCE 

DESIGN ECONOMIES AT HIGHER TEMPERATURE 

PHELPS DODGE magnet wire, spiral wraps 

I 
N 

of fiberglass provide-between turns- 
permanent, inorganic spacers which with- 

stand high temperature, extreme overloads. 

Impregnated against abrasion with organic 

Tarnishes, the insulation is Class B. With 

Silicone varnishes, it's Class H. Glass com- 

bined with films, notably Formvar, gives 

Phelps Dodge magnet wire an excellent bal- 

ance of overall properties for higher tem- 

perature, higher turn voltage applications. 
Complete information on request. 

Any time magnet wire is your problem, consult 

Phelps Dodge for the quickest, easiest answer! 

-fn make -Ehe ?ìeth/11 

INCA MANUFACTURING DIVISION 
FORT WAYNE, INDIANA 
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G -E Diff used Junction 

NOW RATED 

New Style 
JA1 A SERIES 

HERMETICALLY SEALED 

REDESIGNED 
ration re 

CHARTS 

gainst deteriorating elements. Glass - 

facilitate use in oll electronic equipments, 
issipated efficiently. 

meet all military humidity tests and shock and 
uir.ements. 

HIGH OUTPUT VOLTAG .o rid improved back: current charac- 

MODEL 4JA2A4 designed for use in TV power supplies. DC output 
voltage is 10 to 15 volts higher than with comparable selenium rectifiers 
in a typical voltage doubler circuit. 



Germanium Rectifier 
AT °Ci 

i: 

ABSOLUTE MAX/MUM RATINGS 
DIFFUSED UNCT'ON 
GERMANIUM RECTIFIERS 
TYPES JA/a- JA2A 
RESISTIVE LOAD 
TEMR 55°C- FREa 60 CPS 

100 260 340 400 5 0 600 

FORN'ARO CURRENT -T 
AVERAGE M.A. D. C. - 

NOTE: THE ABOVE RECTIFIERS MAYBE OPERATED AT»ANY 

PEAK INVERSE VOLTAGE - PEAK CURRENT PO/NT LOCATED 

BELON' THE CHARACTER/ST/C OF THE PARTICULAR »OPEL. -- 

Suggested Application Field 

Origirally developed for military use, the 

new JA 1 and JA2 Rectifiers may be adapt- 

cble io fields other than radar and military 

communications. Among them are the follow- 

ing: Computers, magnetic amplifiers, TV re- 

ceiver power supplies, telephone switch- 
hoares. Application information on other 

uses can be supplied. Write or wire us! 

. .. 
, ,JUNCTION 

PEAK INVERSE , 

PEAK ,, CURRENT . . 

D.C.(am . 
D.C. 

FULL LOAD VOLTAGE D O 

(volts peak) 0.5v 0.5v 

FORWARD RESISTANCE AT 

FULL LOAD(ohms) 
CONTINIJOUS 

WORKINGI 0 30 30 185 

FREQUENCYOF OPERATION (la) 5 50 50 50 

STORAGE 

Typical absolute mcximura ratings. For other combinations 
refer to Fig. 7. 

II 
DYNAMIC VOLTAGE-CURr6ENT 
CHARACTER/ST/CS 

..i 

sz: 

t 
t3 

e 
k 
,.« 

2s 

a DIFFUSED UNCTICN 6ERrUN/UM 
RECTIFIERS, TYPES .d/A -,142A 

TEMP: 55°C +. 

fREQ: 60 CPS 

PEAK INVERiE YOCLr6t /N OCrJ) 
Z 

ASK¡pryOgAp 
N70A6EMU) s.. 3D0 200 100 I i' 10 2.0 3.0440 

0 5 i., 
MO 

o ./ ' 

JA2A4..- J 
4JA1A3. 

1 7 
C 

1 

I¡5 

270 
. 

rt 
1 

- s - --t 
30 

41A1A2 2,_ Ill 3s 
I 

4.141A1 X 4 0 

s4 ¡ 

1 I 1 S0 1 

I 
1 

-Complete specifi- 
cations on the diffused juictiol recti- 
fiers are contained in this illustrated 
bulletin. lt's yours on request. Write: 
General Electric Co., Section 4122, 
Electronics Park, Syracuse, N. Y. 

GENERAL ELECTRIC 



REGULATION: 1/2% for both line (105-125 volts) and load variations. 
REGULATION BIAS SUPPLIES: 10 millivolts for line 105-125 volts. 

RIPPLE: 5 millivolts RMS 1/2% for load at 150 volts. 

VOLTS CURRENT MODEL VOLTS CURRENT MODEL 

100-325 
0-150 Bias 
6.3 AC.CT.* 

0-150 Ma. 
0-5 Ma. 
10 Amp. 

131 
0-600 0-2.25 Amp. 770 

0-600 0-3.00 Amp. 780 
100-400 
6.3 AC.CT. 

0.150 Ma. 
10 Amp. 141#2 #1 0-600 

0-600 
#3 6.3 AC.CT. 
#4 6.3 AC.CT. 

0-200 Ma. 
0-200 Ma. 
10 Amp. 
10 Amp. 

800 200-500 
6.3 AC.CT. 

0-200 Ma. 
6 Amp. 245 

0-300 
0-150 Bias 
6.3 ACCT. 

0-150 Ma. 
0-5 Ma. 
5 Amp. 

315 
0-600 
0-150 Bias 
6.3 AC.CT. 

0-200 Ma. 
0-5 Ma. 
10 Amp. 

815 

0-500 
6.3 AC.CT. 

0-300 Ma. 
10 Amp. 500R 

0-1000 
Ripple 10 mv. 
6.3 AC.CT. 

0-50 Ma. 

10 Amp. 
1020 

#1 200-500 
#2 200-500 
#3 6.3 AC.CT. 
#4 6.3 AC.CT. 

0-200 Ma. 
0-200 Ma. 
6 Amp. 
6 Amp. 

510 
0-1200 
Ripple 10 mv. 
6.3 AC.CT. 

0-20 Ma. 

10 Amp. 
1220 

0-500 
0-150 Bias 
6.3 AC.CT. 

0-300 Ma. 
0-5 Ma. 
10 Amp. 

fi15 
200-1000 
Ripple 20 mv. 

0-500 Ma. 1250 

0-1000 
Ripple 20 mv. 

0-500 Ma. 
1350 

0-350 0-750 Ma. 700 
100-400 
Regulation 0.01% 
Ripple 1 Mv. 
6.3 AC.CT. 

0-150 Ma. 

10 Amp. 

2000 
0-350. 0-1.50 Amp. 710 

0-350 0-2.25 Amp. 720 

0-350 0-3.00 Amp. 730 0-30 0 

Ripple 0.1% 
0-30 Amp. 

3030 
0-600 0-750 Ma. 750 0-3 

Regulation 5 Mv. 
Ripple 1 Mv. 

0-100 Ma. 
3100 

0-600 0-1.50 Amp. 760 
'All AC Voltages are unregulated. All units are metered except Models 131, 315 and 31 

MODEL 
815 

All units designed for relay rack mounting or bench use. DEVELOPMENT 

MANUFACTURERS 
OF ELECTRONIC 

EQUIPMENT 
RESEARCH 

MANUFA 

The Kepco Voltage Regulated Power 

Supplies are conservatively rated. The 

regulation specified for each unit is 

available under all line and load con- 

ditions, within the range of the in- 

strument. Write for specifications. 
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data and specifications covering the various gr i. 



WP/TE TOD,4K1 Your free copy available 

EwNEEßS 
on - 

ENGINEERS HANDBOOK 
AND CATALOG 

INCLUDED IN THE CONTENTS: 

CHARACTERISTICS 
OF MYCALEX 

INJECTION -MOLDED 
GRADES 

COMPRESSION -MOLDED 
GRADES 

DESIGN OF 
MOLDED INSULATORS 

MACHINING AND 
FABRICATING METHODS 

DESIGN OF 
MACHINED INSULATORS 

SWITCHES AND 
COMMUTATOR PLATES 

MYCALEX 
TUBE SOCKETS 

A detailed analysis of all the important characteristics of Mycalex glass -bonded mica 
insulation including every pertinent electrical and mechanical feature. Also included are 
tables of comparison with all other competitive materials. 

Contains complete data and specifications plus a wealth of explanatory information cover- 
ing Mycalex 410, the injection -moldable grade of glass -bonded mica insulation. Replete 
with graphs, tables of properties, and ample illustrations. 

Everything the designer needs to know in applying Mycalex 400, the compression -molded 
gloss -bonded mica insulation, to problems involving fabricated dielectric parts. This chapter 
graphically illustrates the versatility of this dielectric. 

A veritable "gold mine" of valuable information - covering the capabilities and adapt- 
ability of MYCALEX 410 and 410X - in designing and producing molded insulators and 
other dielectric components. Complete data is included. 

Comprehensive recommendations for machining and fabricating Mycalex 400, the com- 
pression -molded glass -bonded mica insulation. Details all machining, cutting, drilling, 
threading, tapping, slotting, grinding, finishing. 

Another section of the catalog which is equally valuable to the engineer and shop man. 
Text and diagrammatic views cover all phases of design pertaining to fabricated insulators. 
Recommendations are included for the solution of ordinary problems. 

Mycalex products of this type demonstrate the precision accuracy, and functional perfection 
attainable only through the use of Mycalex glass -bonded mica insulation. Various com- 
mutators and switch plates are described in detail. 

Mycalex manufactures a wide variety of low -loss tube sockets extensively used in com- 
mercial and governmental applications. These sockets are fully described with diagrammatic 
drawings showing dimensions and other details. 

111111111111 
-and' complete information on the MYCALEX ADVISORY SERVICE 

Mycalex technicians, experienced in the field of high 
frequency insulation, are available to manufacturers 
and design engineers for collaboration in the solution 
of insulation problems. The Mycalex staff will gladly 
assist in the planning stage of new products or equip- 

ment, as well as in the modernization of existing pro- 
duction to meet stricter specifications. The Mycalex 
Advisory Service is available without obligation - 
inquiries should be addressed to the general offices, 
in Clifton, New Jersey for prompt attention. 

MYCALEX CORPORATION OF AMERICA 
EXECUTIVE OFFICES: 30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 

Please address all inquiries to the GENERAL OFFICES and PLANT: CLIFTON BOULEVARD, CLIFTON, N. J. ,ho 



C Plate Voltage - 

D' Voltage 

DD --C 

Screen - 
-C Grid Voltage 

D -C Plate Current 

C Screen Current 

Grid Current 

Driver Output Power 

Power Po 
Input 
Power Output - 

Useful Po 

Typical Operation Ampl¡{¡er 
ower 

!Radio 
Freguency Oscillator 

Class -C telegraphy 0or mcM 

telephony, 

200 
_ 1000 volts 

250 volts 

-110 volts 

ISO ma 
b ma 

8 ma 

8 watts 

160 watts 
j.j0 watts 

For further information or for consultation 

about your power tube needs write our 

application engineering department. 

NEW 

CUSTOM DESIGNED 

FOR AIRCRAFT 

Eimac announces the development of the 4X150D radial - 

beam power tetrode designed for equipment simplifica- 

tion in commercial and military aircraft and vehicular 

operation. Through a specially constructed heater that 

has a rating of 26.5 volts at 0.57 amperes, Eimac presents 

aviation with a tube ideal for 24-28 volt electrical 

systems. Except for the heater the 4X150D is identical 

to the universally accepted 4X150A and can be used 

with the 4X150A air -system socket. The 4X150D is a 

natural for aircraft and mobile equipment because it 

combines high power output with small size and a rug- 

gedness that gives it great immunity to damage by 

thermal or physical shock. Employed as an amplifier, 

oscillator or frequency multiplier into UHF regions, the 

4X150D has a rated plate dissipation of 150 watts. 

EITEL-McCULLOUGH, INC. 
SAN B R U N O, CALIFORNIA 

Export Agents: Frazor & Hansen, 301 Clay St., Son Francisco, California 
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wever you compute 
IRC BT RESISTORS 

ARE FIRST 

By whatever factor you consi -r most 

important, IRC filament type BT resistors lead 

the industry. The next time you specify insulated 

composition resistors remember-it pays to 

do business with the leader. Most peo'ple do. 

IF QUANTITY PRODUCTION 

INDICATES LEADERSHIP- 
remember more IRC 8T 
resistors are used in radio 
and TV sets than any other 
brand. During the last five 
years IRC supplied 40% of 
the resistors used in rodio 
and TV set production. 

IF QUALITY STANDARDS 

DENOTE LEADERSHIP- 
remember IRC Advanced 
Type BT resistors meet and 
beat rigid JAN -R-11 speci- 
fications. Nearly all producers 
of government equipment 
have tested and approved 
IRC's. advanced BT resistor. 



leadership 

IF DEPENDABLE DELIVERY 

REPRESENTS LEADERSHIP -- 
. ,- r -er IRC's long record of strike - 

free labor relations protects your 

assembly lines. Dependable delivery 

of Advanced Type BT resistors is fur- 

ther assured by IRC's financial ability 

to maintain large stocks of wanted 

ranges and to draw from foreign 

licensees when demand warrants it. 

Smallest insulated resistor 
available anywhere 

IF GLOBAL ACCEPTANCE 

REFLECTS LEADERSHIP- 
remember IRC filament 

type BT resistors are favored 

in every major market of the 

world. Licensee plants in Canada, 

England, Denmark Italy and 

Australia produce IRC BT's for 

international electronics. 

IF RESEARCH AND 

ENGINEERING TESZIFI 

TO LEADERSHIP - 

remember IRC BT resistors are 

produced by the largest resistor manufac- 

turer in the world. The finest accumulation 

of resistance know-how has been pooled 

in the perfection of these filament type 

resistors. 

This coupon brings you full data on IRC BT Resistors 

Boron -Carbon recistors 
Power Resistors Voltmeter 
Multipliers Low Wattage 
Wire Wounds Insulated 
Composition Resis-ors Volume 
Controls Voltcge Dividers 

Precision Wire Wounds 
Deposited Carbon Precistors 

Ultra HF and High Voltage 
Resistors Insulated Chokes 

Selenium Rectifiers 

La, 

INTE RNATIONAL RESISTANCE COMPANY 
Philadelphia 8, Pennsylvania 

As Ctaaodo: Inlerno$tonol Reistone* C.., Ltd., Toronto, 1,tattossets 

1 

INTERNATIONAL RESISTANCE COMPANY 
403 N. Broad Street, Philadelphia 8, Pa. 

Please send me full data on IRC Advanced Type B' Resistore- 

El A so name and address of nearest IRC Dls-ributor wl c can furnish 

speedy delivery of BT resistors in small quantities. 

NAME 

TITLE 

COMM, Y 

ADDRESS 

CITY ZO IESTRII 



SILECTRO}ì'C-CORES... BIG or LITTLE 
...mayÿumrtity and any size 

W60 4363 

For users operating on government schedules, Arnold is now produc- 
ing C -Cores wound from 1/4, 1/2, 1, 2, 4 and 12 -mil Silectron strip. 
The ultra -thin oriented silicon steel strip is rolled to exacting toler- 
ances in our own plant on precision cold -reducing equipment of the 
most modern type. Winding of cores, processing of butt joints, etc. 
are carefully controlled, assuring the lowest possible core losses, and 
freedom from short-circuiting of the laminations. 

We can offer prompt delivery in production quantities-and size is 
no object, from a fraction of an ounce to C -Cores of 200 pounds or more. 
Rigid standard tests-and special electrical tests where required-give 
you assurance of the highest quality in all gauges. Your inquiries 
are invited. 

PE ARNOLD ENGINEERING COMPANY 

SUBSkCIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 

General Office & Plant: Marengo, Illinois 
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CLARE offers the widest variety of 

HERMETICALLY SEALED RELAYS 

for most exacting design requirements! 

lillllllllllllll 111111111111111111111111 11111111111111 IIII 

Considerable cost and space can often be saved by 
secling more than one relay in an enclosure. Illustra- 
tior shows six CLARE Type "K" relays, associated 
res stors and capacitors, wired and moulted in a 

common enclosure. 

what CLARE 
Hermetic Sealing 
Means: 
After assembly in the container, 
the enclosure is attached to a 

high vacuum pump and pumped 
down to a few microns pressure 
to remove all traces of moisture 
anc gases, then flushed with dry 
nitrogen, and again pumped down. 

While under this extreme vacuum, 
the enclosure and seals are tested 
for leaks by means of a Mass 
SpEctrometer-a device so sen- 
sitise that it can detect a leak so 

tiny that more than thirty-one 
yec rs would be required for one 
cubic centimeter of air to pass 
through it. This highly refined 
method of leak testing causes re- 
jection of many enclosures which 
cou`d pass the usual immersion 
tests without detection. 

For most applications, the enclo- 
sure is then filled with dry nitro- 
gen, which has a relatively high 
arc ng potential. 

i 

Here is one of over 300 plug- 

in relays in the CLARE SK -5000 
series. 

CLARE Type "N" relay in a 

Series SN -41000 container. 

IN THE fourteen years since CLARE first began the development of 
I hermetically sealed relays for airborne, military and industrial use, 
CLARE has developed over 50 different series of hermetically sealed 
relays. 

Each series varies in the size of the container, the number and kind of 
terminals, mounting facilities and the type or types of relays which can 
be sealed in it. Within each series, innumerable variations of relay coil 
and contact specifications are possible. 

Two things, however, never vary: the high quality of the CLARE 
relay which goes into each enclosure and the completely airtight sealing 
which permits no gas or spirit to escape from the enclosure or enter it. 

If your product requires the use of hermetically sealed relays, CLARE 
can supply you just the relay you need from this wide variety, or will 
develop and seal for you a special, "custom-built"-- relay to meet your 
most exacting requirements. 

Send for CLARE BULLETIN NO. 114 on Hermetically Sealed Relays or 
contact the nearest CLARE sales engineer for complete information. 
Address: C. P. Clare & Co., 4719 West Sunnyside Avenue, Chicago 30, 
Illinois. In Canada: Canadian Line Materials Co., Ltd., Toronto 13. 
Cable address: CLARELAY. 

CIARE RElAYS 
...First in the Industrial Field 



r 
The Type EMP is fur- 
nished in a moisture - 
proof plastic container. 

The Type EM is housed 
in an aluminum case with 
an external cardboard 
insulating sleeve..'1." 

...that's why 
Wagner Engineers 

Specify SANGAMO 
Ae;MOTOR STARTING 
ELECTROLYTIC 

CAPAeLTORS 

Wagner Capacitor -Start Motors are well-known for years of 
dependable service in applications where starting loads are heavy. 
Wagner uses Sangamo Motor Starting Electrolytic Capacitors as 
standard equipment for capacitor -start motors. 

These electrolytics are universal units for use in standard motors 
driving equipment such as refrigerators, oil burners, washing 
machines, motor driven tools and other similar applications. 

Sangamo high temperature AC motor starting capacitors are of the 
dry electrolytic, non -polarized type and are available with either 
solder lug or screw type terminals. They are designed to give years 
of trouble -free service in continuous heavy duty applications. 

Write for full information. 

Zde GGYZo-kPt!/ 

'w/ , A 

7te SANGAMO Titige 

PAPER MICASILVERELECTROLYTIC 

CAPACITORS 

...c/400ae 

SANGAMO ELECTRIC COMPANY 
MARION, ILLINOIS 

sc52-6 IN CANADA: SANGAMO COMPANY LIMITED, LEASIDE, ONTARIO 
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MILESTON MINIATURIZATION 

ht 
b -Miniature, 

4 -Terminal, 

Relay Headers 
with unequalled 

performance features 

,tae for your FREE copy of HERMETIC's 

colorful, inforhtotive, new, 32 -page 
brochure, the most complete presenta - 

ver 'tic 

HERMETIC SEAL PRODUCTS CO. 

wth Six St., Newark 7, New Jersey 

1 

ANOTHER HERMETIC EXCLUSIVE 

Here, again, is another HERMETIC exclu- 
sive ... another remarkable engineering 
feat in sub-miniaturization...to permit the 
greatest number of terminals in smaller - 
than -ever, minimal space. 
By means of HERMETIC's new, Sub - 
Miniature, 4 -Terminal, Relay Header, em- 
phasis is placed on minimum dimensional 
requirements for the mounting surface as 
well as the space above and below it. And, 
despite its miniaturized size, this header 
offers mechanically secure connections in 
smallest possible areas ... for use with 
relays, `rectifiers, choke coils, etc. 

No. 1333... terminals with double -turret top 
and straight -cut or flattened and pierced bottom 

No. 1539... terminals with hooked top and 
straight -cut or flattened and pierced bottom 

No. 1385 ... with tubing suitable for feed - 
through attachment 

Because the solution of this problem is charac- 
teristic of HERMETIC's ability to serve you, 
contact the one and only dependable source of 
supply, and be sure that your problems will be 
solved, too. 
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TYPE 252, JAN -R-19, Type RA20 

2 watt, 117/64,, 
diameter variable 
wirewound 
resistor. Also 
available with 
other special 
military features 
not covered by 
JAN -R-19. 
Attached Switch 
can be supplied. 

Resistance 
50±10% 
100±10% 
250±10% 
500±10% 
1000±10% 
1500±10% 
2500±10% 
5000±10% 
10,000±10% 

RA20, JAN Shaft Type SD RA20 High Torque, JAN Shaft Type SD 
CTS Part JAN -R-19 TYPE CTS Part JAN -R-19 TYPE 

88079 RA20AISD500AK X3496 RA20A2SD500AK 
W6929 RA20AISDIOIAK L9388 RA20A2SD101AK 
X3497 RA20AISD251AK M9879 RA20A2SD251AK 
W6931 RA20AISD501AK X3498 RA20A2SD501AK 
W6932 RA20AISD102AK X3499 RA20A2SDIO2AK 
W6933 RA20AISD152AK M9809 RA20A2SD152AK 
W6934 RA20A1SD252AK L9103 RA20A2SD252AK 
W6935 RA20A1SD502AK L9I04 RA20A2SD502AK 
W6936 RA20A1SD103AK H8979 RA20A2SD103AK 

TYPE 25, JAN -R-19, Type RA30 (May also be used as Type RA25) 

4 watt, 117/32" 
diameter variable 
wirewound 
resistor. Also 
available with 
other special 
military features 
not covered by 
JAN -R-19. 
Attached Switch 
can be supplied. 

RA30, JAN Shaft Type SD RA30 High Torque, JAN Shaft Type SD 
Resistance CTS Part JAN -R-19 TYPE CTS Part JAN -R-19 TYPE 
50±10% X3502 RA30A1SD500AK W2837 RA30A2SD500AK 
100±10% X3503 RA30A1SD101AK X3504 RA30A2SD101AK 
250±10% X3505 RA30AISD251AK X3506 RA30A2SD251AK 
500±10% X3507 RA30A1S0501AK M7566 RA30A2SD501AK 
1000±10% X3508 RA30AISD102AK S2444 RA30A2SD102AK 
1500±10% X3509 RA30AISD152AK X3510 RA30A2SD152AK 
2500±10% X3511 RA30A1SD252AK S2736 RA30A2SD252AK 
5000±10% Q1409 RA30A1SD502AK X3512 RA30A2SD502AK 
10,000±10% X3513 RA30AISD103AK R1561 RA30A2SD103AK 
15,000±10% X3514 RA30A1SD153AK L9107 RA30A2So153AK 

Immediate delivery from stock 
JAN -R-94 AND JAN -R-19 TYPE MILITARY VARIABLE RESISTORS 

Preference given to orders carrying military contract 
number and DO rating. Other JAN items or special 
items with or without associated switches can be 
fabricated to your specifications. Please give complete 
details on your requirements including electrical 
and mechanical specifications. 
UNPRECEDENTED PERFORMANCE CHARACTERISTICS 
Designed for use in military equipment subject to 
extreme temperature and humidity ranges including 
jet and other planes, guided missiles, tanks, ships 
and submarines, telemetering, microwave, portable 
or mobile equipment and all other military 
communications. 
For further information, write for Stock Sheet No. 162 

NEW 38 -PAGE ILLUSTRATED CATALOG-Describes 
Electrical and Mechanical characteristics, 
Special Features and Constructions of a complete 
line of variable resistors for military and 
civilian use. Includes dimensional drawings of 
each resistor. Write today for your copy. 

SHAFT TYPES 

AVAILABLE 

ON STOCK CONTROLS 

REPRESENTATIVES 
Henry E. Sanders 

John B. McClatchy Bldg. 
69th & Market St. 

Upper Darby, Penna. 
Phone: Flanders 2-4420 

W. S. Harmon Company 
1638 So. La Cienega Blvd. 

Los Angeles 35, Calif. 
Phone: Bradshaw 2-3321 

John A. Green Co. 
6815 Oriole Drive 

Dallas 9, Texas 

types 
IN CANADA 
C. C. Meredith & Co. 
Streetsville, Ontario 

SOUTH AMERICA 
Jose Luis Pontet 
Buenos Aires, Argentina 
Montevideo, Uruguay 
Rio de Janeiro, Brazil 
Sao Paulo, Brazil 

OTHER EXPORT 
Sylvan Ginsbury 
8 West 40th Street 
New York 18, N. Y. 

CHICAGO TELEPHONE SUPPLY 
CQ(Jlllff1? 

specialists in precision mass production ,!Í : nriOhle' resistors 

FOUNDED 1896 ELKHART. INDIANA 

CTS StiAFT TYPE LT -2 T S SHi9F7 TYPE RE 
LOG K.JNG BU.'SN/NG 

II zCnr,9oo 
ii 

I 3" 

MOUNTING HARDWAREi A.SSEMBL EO 
A1d 

Aa/NTING 

NUT HEX 
LOCK NU7 ^ I'IA .; 
LOLA WA s/Z- V4A 

/2.5 
-SCNEW DR/VER 

-SLOT 
040 ":.003- WIDE X 

3/64 LIS/O' DEEP 
-32.,?- NEF -2 THO 

Jy 

lIiiiI\t1li ., 
,IIIIJ r - 

L -Q .21. -NEF-2 THO. 

/- _- r 

MOUNTING HARDWARE ASSEMBLED 
MOUNTING NUT ö HEX .1, - 

LOCK WASHF/K "/.9144 



CTS Part 
tYPE IS 

Resistance 
250±10% 
500±10% 
1000±10% 

CTS Part 
CTS Shaft Type RE 

X3516 
X3517 
X3518 

Locking Bushing 
CTS Shaft Type LT -2 

X3530 
X3531 
X3532 

IA watt 70°C, Orr 
diameter 

miniaturized 
variable 

2500±10% X3519 X3533 composition 
5000±10% X3520 X3534 resistor. 
10,000±10% X3521 X3535 

25,000±10% X3522 X3536 

50,000±10% X3523 X3537 

100,000±10% X3524 X3538 

250,000±10% X3525 X3539 

500,000±10% X3526 X3540 

1 Meg±20% X3527 X3541 

2.5 Meg±25% X3528 X3542 

Resistance 

JAN -R-94 
TYPE RV4 
JAN Shaft Type SD 

JAN -R-94 
TYPE RV4 
JAN Shaft Type RJ 

100±10% RV4ATSD101A RV4ATRJ101A 

250±10% RV4ATSD251A RV4ATR1251 A 

500±10% RV4ATSD50IA RV4ATRJ501A 

1000±10% RV4ATSD102A RV4ATR1102A 

2500±10% RV4ATSD252A RV4ATRJ252A 

5000±10% RV4ATS0502A RV4ATRJ502A 

10,000±10% RV4ATSD103A RV4ATR1103A 

25,000±10% RV4ATSD253A RV4ATRJ253A 

50,000±10% RV4ATSD503A RV4ATR1503A 

100,000±10% RV4ATSDIO4A RV4ATRJ104A 

250,000±10% RV4ATSD254A RV4ATRJ254A 

500,000±10% RV4ATSD504A RV4ATRJ504A 

1 Meg±20% RV4ATSD105B RV4ATRJ105B 

2.5 Meg±20% RV4ATSD255B RV4ATRl255B 
5 Meg±20% RV4ATSD505B RV4ATRJ505B 

RV2, JAN Shaft Type SD 

Resistance CTS Part JAN -R-94 TYPE 

100±10% A5816 RV2ATSDIO1>r 

250+10% A5877 RV2ATSD25IA 

500±10% A5878 RV2ATSD501A 

1000±10% A5879 RV2ATSDIO2A 

2500±10% A5880 RV2ATSD252A 

5000±10% A5881 RV2ATSD502A 

10,000±10% A5882 RV2ATSD103A 

25,000±10% A5883 RV2ATSD253A 

50,000±10% A5884 RV2ATSD503A 

100,000±10% A5885 RV2ATSD104A 

250,000+10% A5886 RV2ATSD254A 

500,000±10% A5887 RV2ATSD504A 

1 Meg±20% A5888 RV2ATSDIO5B 

2.5 Meg±20% A5889 RV2ATSD255B 

CTS Part 
Non -JAN Locking Bushing 
CTS Shaft Type LT -1 

A5922 
A5923 
A5924 
A5925 
A5926 
A5927 
A5928 
A5929 
A5930 
A5931 
A5932 
A5933 
A5934 
A5935 

TYPE 95, JAN -R-94, Type RV4 

CTS Part 
Non -JAN Locking Bushing 
CTS Shaft Type LT -1 

W3160 
W3161 
W3162 
W3166 
W3163 
W3164 
W3167 
W3168 
W3169 
W3170 
W3171 
W3172 
W3173 
W3165 
W3159 

2 watt 70°C, 11/2" 
diameter variable 

composition 
resistor. Also 

available with 
other special 

military features 
not covered by 

JAN -R-94. 
Attached Switch 
can be supplied. 

TYPE 45, JAN -R-94, Type RY2 

Wi watt, 15/16'/ 
diameter variable 

composition 
resistor. Also 

available with 
other special 

military features 
not covered by 

JAN -R-94. 
Attached Switch 
can be supplied. 

RV3, JAN Shaft Type SD 

Resistance CTS Part JAN -R-94 TYPE 

100±10% A5861 RV3ATSD101A 

250±10% A5862 RV3ATSD251A 
500±10% A5863 RV3ATSD501A 
1000±10% A5864 RV3ATSDIO2A 

2500±10% A5865 RV3ATSD252A 
5000+10% A5866 RV3ATSD502A 
10,000±10% A5867 RV3ATSDIO3A 

25,000+10% A5868 RV3ATSD253A 

50,000±10% A5869 RV3ATSD503A 

100,000±10% A5870 RV3ATSDIO4A 
250,000±10% A5871 RV3ATSD254A 

500,000±10% A5872 RV3ATSD504A 
1 Meg±20% A5873 RV3ATSDIO5B 

2.5 Meg±20% A5874 RV3ATSD255B 
5 Meg±20% A5875 RV3ATSD505B 

TYPE 35, JAN -R-94, Type RV3 

CTS Part 
Non -JAN Locking Bushing 
CTS Shaft Type LT -1 

A5907 
A5908 
A5909 
A5910 
A5911 
A5912 
A5913 
A5914 
A5915 
A5916 
A5917 
A5918 
A5919 
A5920 
A5921 

watt, 11/8" 
diameter variable 

composition 
resistor. Also 

available with 
other special 

military features 
not covered by 

JAN -R-94. 
Attached Switch 
can be supplied. 

JAN SHAFT TYPE 5D 

-25O" too, 
SCREW DA', V497 

SLOT 
1 .047"tool' VV/DE x - I 063"='0. DEEP 

33--32P-NE04--2 7ND. 

MOUNTING HARDWARE .4 C 2 
MOUNT/NG NUT' -e --HEX. 

R #/9204 

JAN SHAFT TYPE RJ 

MOUNT/NG HARDWARE ASSEMBLED 
MOUNTING NUT b HEX. X 32 
LOCK WASHER ''/920A 

CTS SHAFT TYPE LT -I 
LOCK/NG EUSH/NG 

SCREW DR/VER 
1111519111111II1li .oa7 s' WIDE x 

IIII U 

Vita' 
.063 - ':0öó DEEP 

32P. -NEF-2 THO. 

S --j MOUNTING HARDWARE ASSEMBLE 
MOUNTING NUT 6 HEX. x 31. 
LOCK NUT HEX 4 36 
LOCK WASHER .1920-4 
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High Quality Toroids 
and Audio Filters 

With each new technological advancement in military 
electronics the design engineer has had to cope with more 
difficult network problems. 

Today it is not sufficient for the engineer just to know 
what signal to clean up or which to reject or separate. 

His filter requirements have become increasingly com- 
plicated by other critical factors such as phase shift, linearity, 
transient response, extreme accuracy through wide tempera- 
ture ranges etc. 

True, these have always existed to a certain degree but 
their importance has become considerably amplified in such 
applications as Guided Missiles. Radar and Sonar. 

The BURNELL & CO. engineering staff has won many 
friends among our customers through the valuable assistance 
they have rendered in the solution of their network problems. 
If YOUR application involves audio filters or similar net- 
works write or call our engineers who will give prompt atten- 
tion to your requirements. 

EXCLUSIVE MANUFACTURERS OF COMMUNICATIONS NETWORK COMPONENTS 
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perfect TAPE REPRODUCTION o. a 16" TURNTABLE 
Whether you're in a 250 -watt local station in California ... a 5,000 -watt network outlet 

in Ohio ... or a TV station in a large metropolitan center ... you should own a PRESTO TL -10. 

This unique unit immediately converts any 16" turntable into' 

a tape reproducer. of maximum accuracy. Mounted on a 

simple hinge arrangement, the TL -10 lowers on the turntable 

and is ready for instant use. Just as simply, it can be swung 

upward, out of the way, to free the table for disc playback. 

Tape speed can be selected by merely changing the capstan. 

No more traffic problems with tape when regular recorders 

are tied up. No more fear of motor failures-the TL -10 has no 

motor. No need to buy an additional tape machine. The TL -10 

will solve all your tape playback problems at a low cost. 

Ask your PRESTO distributor for a demonstration today- 
or order your TL -10 direct. A limited quantity is on hand 

for immediate delivery. 

pRE 

PARAMUS, NEW JERSEY 

Export Division: 25 Warren Street, New York 7, N. Y. 

Canadian Division: Wolter P. Downs, Ltd., Dominion Square Bldg., Montreal 

RECORDING CORPORATION 

here's what it does: 
Reproduces tape without 

tying up a regular 
recorder. 

Attaches to any 
standard 

1 6" turntable. 

Speed: 7'/2"/sec. 
and 1 5"/sec. with 

response to 1 5,000 cps. 

Easy to operate 
and maintain. 

Has the fidelity of 
high-priced machine 

at a fraction of the cost. 

WORLD'S LARGEST MANUFACTURER OF PRECISION RECORDING EQUIPMENT AND DISCS 



Th 
WIRE -WOUND COMPONENTS 

Now you can get a full line of high 

quality wire -wound components-all 
from one reliable source. Specially 

designed to meet the exacting and 

changing requirements of the electronics 

industry, every I -T -E wire -wound 

product is precision -built by quality - 

controlled methods. 

Whatever your wire -wound needs, it 

will pay you to investigate I -T -E quality 

products. They're made to give you 

long, accurate, dependable performance 

-in every critical electronic application. 

specify 

WIRE -WOUND 
I -T -E RESISTOR 

1924 HAMILTON STREET PHILADELPHIA 30, PA. 



Standard fixed resistors: 

5-200 watts 

Adjustable resistors: 

10-200 watts 

Oval resistors: 
30-75 watts 

dependcó/e pen miance 

-T -E POWER RESISTORS 
ons 

Hon -hygroscopic 
ceramic 

specifications. ons. 
with JAN 

are in accordance 
are uniformly 

Purest resistance wires 

to prevent shorted turns and 

woun ots. All connections 
excessive hot sP 

silver -soldered. anic if 

d 

required 
Vitreous enamel coatiláge( 

moisture Ferrule resistors: 
provides a 9 12_200 watts 

repellentt surface with fast heat-dissiP° 

tion qualities. Special resistors: 
built toispecifications 

Advanced production methods assure 

long life. 
high stability, 

to order. 

Standard tolerance: ±10% ±5% and less mode 

TYPE A: 

RESISTORS lightweight, hermetically 

E PRECISION sealed-for precision 
1-T- alloys are used- to cis C. 

High quality wireoperation up 

Surpass JAN R-93 A, 

free from internal stresses and strains. 
and MIL 

recision winding assures Characteristic A, 

Automatic p fications. 
eliminates hot spots. R-93 A speci 

even tension- 
Hated seal B: 

im reg TYPE 

protectste 

vacuum-impregnated gá 
nst destructive effects of orvacuum-impregnated, 

ing 
atmospheric conditions. moisture -resistant. For 

tmos 
JAN R-93, Characteristic 

salts, moisture, and a P 

prior to 
aging process P 8, specifications. 

Accelerated 90. 
s. ohm- 

calibration assures accuracy. 
all Ratings from 

resistor quality control eliminates 
shigh 10 ms fro ms. 1 

ohm 

which do not come up 
5 watts. 

-E ts 

I -T -E standards. + 

tolerance: ±1%. Available 
in specified tolerances down to - 

PRODUCTS 
DIVISION 

A DIVISION OF THE I -T -E CIRCUIT BREAKER CO. 

I -T -E DEFLECTION YOKES 

I -T -E offers you high quality 
deflection yokes-all built with 
uniform characteristics. Wire size 

and quality are constantly 
checked. Coils are impregnated 
in special moisture -resistant 
thermoplastic-properly cured to 
insure a firm coil with minimum 
losses. Deflection yokes can be 

obtained complete with wire 
leads, resistors, and capacitors- 
to your specifications. 

FOR DETAILS- 
get in touch with your nearest I -T -E 

representative. Or, send for your copies 

of the I -T -E Power Resistor Catalog and 

the new Precision Resistor Bulletin 
100A today. 
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TYPE"MAPC" STATOR PLATE 

A Complete Line To Assist You! 
This trimmer capacitor, the "MAPC", exemplifies Hammarlund's 
continuing efforts to meet the demand for smaller dependable 
components. A scaled -down version of the popular "APC", origi- 
nated by Hammarlund more than 20 years ago, it has everything 
reduced except the quality and performance characteristics. 
The Hammarlund complete -line of variable capacitors, carried 
by carefully chosen distributors from coast -to -coast, makes it 
possible for you to pre -select a capacitor that meets all your 
requirements of construction and operation. 

Write today for the 1952 Capacitor Catalog 

GA GA nti 
HAMMARLUND MANUFACTURING COMPANY, INC. 

460 WEST 34th STREET NEW YORK 1, N. Y. 

46 December, 1952 - ELECTRONICS 



2 Truarc self-locking rings replace threaded plugs. 

Save ba per unit, speed assembly by 140%. 

Niatt." 
Screw-Fastened 'lug 

Method 

Friction-dro8g must be uni- 
form in the plunger assembly 
of this fire-extinguisher 
nozzle. But the felt seals 
vary greatly in condition - 
bringing large variations in 
drag, compensated 2or1only 
by careful, slow assembly. 
This design died on the 
drawing board. 

t%r.»``.+..ro.eev'sduteXe``A'+{ene et4.D.rh\\\" 

,y 
`ewf+TsS 

:1I 

Nye 

F..rs`ses 

e-.se55rlroi!.Or.! /14,5W2 AA. 

Ansul Chemical Company's new 
watertight precision nozile for their 
dry chemical fire extinguisher replaces 
conventional stainless steel plug with 

two_Waldes Truarc Self -Locking Re- 

taining Rings and washer. Rings hold 
er.tire Nozzle packing securely in 
place - keep friction drag of plunger 
uniform. Adjustable in final assembly, 
Truarc rings speed production from 25 
to 60 units per hour. They save 6é per 
un t in overall costs, 1/8" in length. 

Redeji9rt with Woldes Truarc Rings 
and yt, too, will save on assembly, 

:%::Ft'.+v.i+y.y2r4?a.l`'dd.+Ffi`' 

gmedox 
fA. 

time, improve product performance, 
facilitate easier servicing of whatever 
you make. 

Wherever you use machined shoul- 
ders, bolts, snap rings, cotter pins, 

there's a Waldes Truarc Retaining Ring 

designed to do a better job of holding 
parts together. They're precision -engi- 
neered. ... quick and easy to assemble 
and disassemble. They give a never - 
failing grip. Find out what Truarc Rings 

can do for you. Send your blueprints 
to Waldes Truarc engineers for indi- 
vidual attention, without obligation. 

Wt43. aldes Method 

2 Waldes Truarc rings (series 
5005) easily positioned 
against washer that abuts on 
seal, keep drag on plunger 
uniform. Drag can be care- 
fully controlled by varying 
position of rings. Proper 
pressure secured in speedy 
assembly. Rings need no 
grooves. 

`4.+raowL.e:c.r .Ff.6awaar.rrr sw 
Ào'.F 

WALDES TRUARC RINGS MADE 

e 

e 

THESE SAVINGS POSSIBLE- 

Discarded Design 

Parts: Cost Per Unit 

Truarc Design 

Parts: Cost Per Unit 

threaded 
stainless 
steel plug $0.0675 

Direct Labor $0.0350 
$0.1025 

2 rings $0.0146 

1 washer.._ $0.0280 
$0.0426 

Total savings per unit 
with Truarc Rings $.0599 

For precision internal grooving and undercutting...Waldes Truarc Internal Grooving Tool. 

SEND FOR NEW CATALOG l> 

WALDES 

TRUARC 
REG U 5 PFT OFF 

RETAINING RINGS 
WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 
WALDE; TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE FOLLOWING 

2.420.921: 1.428.341: 2.439.765: 2.441.846: 2.455.165; 
2.411 306:2 509.061 AND OTHER PATENTS PENDING. 

V. B PATENTS: 2.362.941: 2.362.940: 2.416.852: 
2.403.300: 2.403.363: 2.487.802: 2.487.803: 

Waldes Kohinoor, Inc., 47-16 Austel Place, L. I. C. 1, N. Y. 

Please send me the new Waldes Truarc Retaining Ring 

catalog. 

Name 

Title..._..._ 

Company 

Business Address 

City._..._ Zone State ._...._. 

(Please print) 

L -2 

-t 
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Test Jacks 
by UCINIT 

General features of ¡18930 test jack: Silver- 
plated, heat -treated beryllium copper con- 
tact is made in one piece with large terminal 
end for easy soldering. Terminal end is tin - 
dipped. Brass, nickel -plated shell and nut. 

Metal shell insures firm, dependable 
mounting. Phosphor bronze lock washer 
is nickel -plated. Nylon insulator available 
in different colors: White, black, red, green, 
brown, orange, blue. 

ALSO APAILABLE 

119052. Same as 118930 but with special 
milled end with elongated hole for wiring. 

118984. Feed through type, similar to 118930 
but with one-piece brass terminal stud, tin- 
plated. 

Newtonville 60, Mass. 
Division of United -Carr Fastener Corp. 

Specialists in 

ELECTRICAL ASSEMBLIES, 

RADIO AND AUTOMOTIVE 
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HAYE YOUR FASTENING METHODS 

It's a long way from crystal and cat whisker to UHF and TV 

... and design changes never stop. That's why it pays to have your 

fastening methods checked by trained specialists ... constantly. 

United -Carr offers you * Complete engineering and 

design service * Complete facilities for volume production 

of specialized fasteners and allied devices. * Wide experi- 

ence with the top manufacturers of electronic equipment, 
automobiles, aircraft, appliances, furniture. * The varied 

technical knowledge of all our divisions and subsidiary 

companies combined ... to help you cut costs, speed assembly, 

improve product performance. 

Call your nearest United -Carr field engineer before your new 

product designs crystallize. It is in this all- 

important planning stage that you can make 

the most effective use of our special services. 

111 

UNITED-CARR 
UNITED-CARR FASTENER CORP., CAMBRIDGE 42, MASS. 

ELECTRON ICS - December, 1952 

FASTENERS 

TAILOR-MADE IN VOLUME QUANTITIES 
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/3omac 
TX 

8omac Hydrogen yïa ro s are designed 
primarily for use as a switch tube in line 
type modulators for pulsing magnetrons in 
radar equipment. 

Although the Hydrogen Thyra-ron is used 
ee.nsive4y in radar modulators, it has also 
found many applications in laboratory, pro- 
duction and test equipment where precise 
triggering at high power levels is required. 

5C22 

ó: ..,00 
..6 de. 1 ! 

t13P 

3C4 

.;959/ E4' 

For tu I cata on 'atiigs aid 
operating chcracte stics, .,rite for 

ac,s Thyratron Data Sheet. 
Bomoc procures a con -p ete G te of g 

switching 'ubzs. This in:luces Ti ATR, PRE 

TR and attesuahr tuk-s fer al Frequen:v 
bonds. 

'Not shoes ere the eA -d HT115. 
Availak li.y ssill be oc,icu teed at o later 
date. 

We ivite your 

inquiries_ regarding 

ENC1NE=tiV,^., 

D"eIELO'NEJT 

PRORJCTIOH 

\ 

Oil2CíC Zabora Oi'Ce3 
INCORPORATED 

SEVERI" MASSACHUSETTS 

Cctocç os reques 
Write ;on your Corr 

pc re let erheo-) 
Dept. C, LOMA 
tabcrotories Inc 
8eoerly Moss. 
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Make your tests TODAY 
on the insulation of TOMORROW 

... IRVINGTON CLASS "H" TEFLON*. COATED FIBERGLAS** 

Here's a Class "H" insulating material that you'll certainly want to 
include in your plans for the future! 
Irvington Teflon -Coated Fiberglas is completely inert to just about 
every chemical and solvent. It's an excellent insulation for motors 
and generators operating in severely corrosive atmospheres. 
It has excellent electrical properties, good arc -resistance. Does not 
deteriorate with time-retains its toughness over a wide temperature 
range-is not affected by outdoor weathering. 

HAS MANY NON -ELECTRICAL USES TOO 
In addition to its application as a Class "H" insulation with excep- 
tional heat resistance, Irvington Teflon -Coated Fiberglas has many 
other fields of usefulness. Because of its extreme inertness, it is formed 
into gaskets for the chemical industry. Since nothing adheres to it 
with any appreciable strength, it is used on heat -sealing machinery, 
conveyors and rolls handling sticky materials-wherever a non - 
sticky surface is needed. 
See for yourself what this amazing new material can do-so that you 
will be ready to include it in your plans for the future! 

eTM Reg. U. S. Pot. Off. by E. I. du Pont de Nemours d Co. (Inc.) TM Reg. U. S. Pat. Off. by Owens-Corning Fiberglas Corp. 

IRVINGTON 
for Insulation Leadership 

NSULATING VARNISHES 
'VARNISHED CAMBRIC 

VARNISHED PAPER 

VARNISHED FIBERGLAS 

INSULATING TUBING 
LASS "I.. 1..- 

.4-0-0-4,44-.. 444 
Irvington Varnish & Insulator Co. 

Send this convenient coupon now 

Irrington 
VARNISH 8 INSULATOR COMPANY 

Irvington 11, New Jersey 
Plants: Irvington, N. J.; Monrovia, Calif.; Hamilton, Ontario, Canada 

EL -12-52 
11 Argyle Terrace, Irvington 11, N. J. 

Gentlemen: 
Please send me your technical data sheet on Irving- 
ton Teflon -Coated Fiberglas. 

Name Title 
Company 

Street 

City lone State..-,._.__.._ 
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i MPEDANCE 

-hp- 8096 UNIVERSAL PROBE CARRIAGE 

witi -hp-- 810A WAVEGUIDE SLOTTED SECTIONS 

Now-a single probe etrrriage operates 
with up to $ differed -+t slotted seetions- 
waveguide or coaxial' 'thi. rnean4 int- 
portant savings in `:me; lower invest- 
ment in instrnmen'ad ion. The new -hp- 
8091{ t iversal Carriage mounts 
slotted sections covering freclueneies 
from :{,I+Oti to 12,1119 me (see table on 
Opposite page)-and yr.0 ran interehange 
sections in .ltl +cr0,1r1s or less! 

-hp- 809R (;:uriiwe i;+ accurately cali- 
brated in mod, for readings as low as 

0.1 mm. Dial gauge may be readily 
mounted if more accurate readings are 
needed. Carriage travels on a new 3 - 
point ball -bearing suspension system, 
and operates in eonjunetion with -hp- 
14211 Broad -Rand Probe and -hp- 440A 
Coaxial Deteetor combination; or with 
hp- 11-14 t ,itnnned Probe. The extreme - 

lt broad usefulness of this new I niver- 
sal Carriage means far greater flexibility 
and lower cost for eeeniplete mkt-d Ovate 
instrumentation, 

-hp- 417A VHF DETECTOR 

For use with -hp-803A VHF Bridge. 
A super -regenerative (AM) receiver 
covering all frequencies 10 to 500 me 
in 5 bands. Offers approx. 5µv sen- 
sitivity over entire band; quick, easy 
operation, direct -reading frequency 
control. Thoroughly shielded, suit- 
able for general laboratory use in- 
cluding approximate frequency 
checks, measurements of noise, in- 
terference, etc. $200.00 f.o.b. factory. 

COMPLETE 

COVERAGE! 

CONTINUOUS microwave coverage, 10 
nie to 1.2,400 mc. High mechanical stabil- 
ity. Simple operation. Broad applicabil- 
ih. Precision accuracy-. Compact size! 

New -hp- microwave equipment gives 
you complete coverage for VHF, UHF 
and SHF impedance measurements. In- 
strumentation includes VHF Bridges as 
well as the slotted coaxial and waveguide 
sections which are fundamental tools in 
impedance measurements. These instru- 
ments can be used to measure load or 
antenna impedance, system flatness, con- 
nector reflection, percentage of reflected 
power, standing wave magnitude or 
phase, characteristics of coaxial trans- 
mission lines or rf waveguide system 
characteristics of rf chokes,, 
condensers. 

For complete details see your 
sales representative or write direct. 

HEWLETT-PACKARD COMPANY 
2160A Pare dill Road Palo Ito. California 

Sabe- repru'-e nt trite, i principal areas. 
Export: I rajar R Han-cn. Ltd. 

San l'ranei-e o, A 'w fork, Lo- 1ngeles 

-hp- 415A STANDING WAVE INDICATOR 

Designed for use with all waveguide 
or coaxial slotted sections, to give 
direct reading of standing wave ra- 
tio in VSWR or db. Consists of 
high gain amplifier with low noise 
level, operating at fixed frequencies 
between 300 and 2,000 cps. (Normal 
frequency 1,000 cps., plug -ins for 
other frequencies available). Input 
circuits for use with crystal detector 
or bolometer. $200.00 f.o.b, factory. 

Complete Coverage! HEWLETT-PACKARD 



READINGS 

/0z'0 /Z400m 

-hp- 805A/B COAXIAL SLOTTED SECTIONS 

Continuous coverage 500 to 4,000 mc. High accuracy 
and n eehanical stability; negligible slope, minimum 
leakage. Incorporates radically different structural 
design employing rigid parallel planes and a non - 
bowing central conductor. Probe setting readable in 
mm. to 0.1 mm. Maximum VSWR of basic section 
and connectors less than 1.04. -hp- 805A, 50 ohms 
impedance, for Type N connector and flexible ca- 

bles. Model 805B, 46.3 ohms impedance, for %" 
rigid transmission line,. 

-hp- 8068 COAXIAL SLOTTED SECTION 

Continuous coverage 3,000 to 12,000 mc. Employs 
same time -tested parallel plane principle as -hp-- 
805A/13. Designed for use with -hp- 809B Universal 
Probe Carriage. Maximum VSWR of slotted section 
and connecters is 1.06 to 10,000 mc. Negligible slope, 
50 ohm impedance. Uses Type N connectors for 
flexible coaxial cable. Sets new standard for mechan- 
ical stability in coaxial slotted sections. 

-hp- 440A COAXIAL DETECTOR 

Tunable crystal and bolometer mount. May be used 
as an rf detector for coaxial systems between 2,400 
and 12,400 mc. Fits Type N connectors; operates 
with bolometer or silicon crystal. $85.00 f.o.b. factory. 

-hp- 442B BROAD -BAND PROBE 

May be used in combination with -hp- 440A to pro- 
vide highly sensitive, easily tuned detector for slot- 
ted sections. Micrometer depth adjustment provides 
quick control of rf coupling. $50.00 f.o.b. factory. 

-hp- 444A UNTUNED PROBE 

Frequency range 2,400 to 12,400 mc. Includes 1N26 
silicon crystal. Highly sensitive, compact, easy to use. 
Requires no tuning. $50.00 f.o.b. factory. 

-hp- 803A VHF BRIDGE 

Gives direct readings in impedance magnitude 
and phase, 10 to 500 me. Rapid. operation for new 

speed, convenience ìn reading impedance, or re- 
sistance and reactance. Operates on new principle 
of sampling magnetic and electric field of trans- 
mission line. Useful for comparative measure- 
ments, 5 to 1,000 mc. Impedance range 2 to 2,000 

ohms. Phase angle -90° to -{-90°, at 52 me and 
above. Offers utmost convenience in determining 
characteristics of antennas, transmission lines, rf 
chokes, resistors and condensers; in measuring 
connector impedances, standing wave ratios, per- 
centage of reflected power, VHF system flatness. 

Shp- IMPEDANCE MEASURING EQUIPMENT 

INSTRUMENT 
FREQUENCIES- 

COAXIAL 

FREQUENCIES- 
WAVEGUIDE 

PRICE 

IF.O.I. FACTORY) 

803A VHF BRIDGE 10 to 500 me $495.00 

805A/B SLOTTED SECTION 500 to 4,000 me $475.00 

8066 SLOTTED SECTION* 3,000 to 12,000 me $200.00 

$810A SLOTTED SECTION} 2,600 to 3,950 me $450.00 

G810ß SLOTTED SECTION* 3,950 to 5,850 mc $ 90.00 

J8108 SLOTTED SECTION* 5,850 to 8,200 mc $ 90.00 

H810B SLOTTED SECTION* 7,050 to 10,000 mc $ 90.00 

X810B SLOTTED SECTION* 8,200 to 12,400 mc $ 90.00 

8098 UNIVERSAL PROBE 

CARRIAGE 
For slotted sections, 3,000 to 12,400 me $160.00 

Mounts in -hp- 809 B Universal Probe Carriage. 

t Complete assembly including slotted section and carriage. 

Data Subject to Change Without Notice 

INSTRUMENTS - Complete Coverage! 



.4toreri4.r PPROVE 

MIL -W -S, 'a,.B 
AIRCRAFT WIRE 

AWG SIZES 
24-22-20-18-16-14 

12-10-8-6 
ALSO 

IL -C-7078 (MIL -W-5086) 
WITH SHIELD 

MpLErE` r Ex INSULATIONS NSVLA r j0 7RV DED NS Prim:i1uIatíon: ry 

Poly¡ 
Insulation: 

N 
Write f yl 

on Jacket 
or sa and compte 

sf 
data, 

RHODE ISLAND INSULATED WIRE CO., Inc. 

50 BURNHAM AVENUE CRANSTON, RHODE ISLAND 

National Sales Offices: 624 S. Michigan Blvd., Chicago, Ill. 
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TUNING AN RCA TRANSMITTER. This AM broadcast transmitter is the ultimate in engineering. 
It's easy and simple to operate ... compact ... high in fidelity ... easy to install and 
maintain . . . economical to operate. All tube filament voltages of RCA BTA-5G and 10G 

transmitters are regulated by Sola Constant Voltage Transformers for longer tube life. 

REAR-VIEW OF POWER AMPLIFIER. This is the lower section 
showing three Sola Constant Voltage Transformers installed in 
a BTA-10G unit. Sola regulators are relatively compact com- 
pared to other equipment for comparable ac voltage regulation. 

RCA INCREASES TUBE LIFE BY 

REGULATING FILAMENT VOLTAGE 
RCA transmitters are built for 1) operating 
ease, 2) economy and 3) reliability Sola 
Constant Voltage Transformers are used 
by RCA in their AM Broadcast Transmit- 
ters Types BTA-5G and 10G to help pro- 
vide these three important advantages. 
Sola Constant Voltage Transformers are 
static -magnetic regulators. In this par- 
ticular application, they were used as the 
source of regulated voltage for all tube 
filaments. They provide secondary volt- 
ages regulated within ±3% regardless 
of primary voltage (transient or con- 
tinuous) variations as great as 30%. 
1. They provide operating ease because: regulation is 

completely automatic, continuous ... no manual ad- 
justments required...no moving or renewable parts. 

Send For the twenty-four page catalog 
which gives electrical and mechanical 
specifications for Sola Constant Voltage 
Transformers. Write on your letterhead for 
Bulletin DCV-142. 

2 They provide economy because: conventional unreg- 
ulated power transformer and voltage regulating 
circuit are eliminated . . . tubes last longer with 
regulated filament voltage. 

They provide reliability because: regulating response 
time is 1.5 cycles on less ... self protecting against 
short circuits on output and load circuits ... current - 
limiting characteristic protects load equipment 
against faulty currents. 

That's how Sola Constant Voltage Trans- 
formers helped maintain RCA's high per- 
formance standards. They can solve your 
voltage regulation problems too. When 
your equipment is protected by a Sola 
built-in stabilizer you know that you 
automatically have provided the proper 
operating voltage level regardless of line 
voltage conditions. 

STATIC -MAGNETIC REGULATION. 

Standard Sola stabilizers are 
available in capacities from 15va 

to 10kva, and with a variety of 
common power line and filament 
voltages. Special designs can be 

produced for quantity orders. 

Applications unlimited for 

LAA TRANSFORMERS 

Transformers for: Constant Voltage ' Fluorescent lighting Cold Cathode _ighting Mercury Vapor Lighting Luminous Tube Signs 

Cil Burner Ignition X -Ray Power Controls Signal Systems etc. SOLA ELECTRIC CO., 4633 W. 16th Street, Chicago 50, Illinois 
New York: 103 E. 125th St., New York 35, N.Y., TRafalgar 6-6464 Cleveland: 1010 Euclid Ave., Cleveland 15, 0., PRospect 1-4005 

Boston: 246 Walnut St., Newtonville, Mass. DEcater 2-3510 Philadelphia: Commercial Trust Bldg., Rittenhouse 6-4988 Reps. in Prinupal Cities 



TELEVISION POWER BREAKER. The 500-kva G -E unit sub- 
stations at WWJ-TV have voltage ratings of 4800-208Y/120, 
are equipped with Type AK -1-25 air circuit breakers. 

WWJ's NEW BUILDING houses studios of Detroit's pioneer TV 
station. General Electric load -center system furnishes power 
for amplifying, lighting-other station requirements. 

Detroit's new TV studios rely on 
Power continuity assured for all studio requirements at 

WWJ-TV by secondary -selective distribution system 

For the engineers of WWJ-TV-Detroit's pioneer 
TV station and an affiliate of WWJ, the world's first 
commercial radio station-a dependable source of 
continuous power rates first consideration in planning 
the new television studios. Total or even partial power 
shutdown cannot be tolerated. 

At its new studios, WWJ-TV needs reliable power 
for lighting and amplifying ... for its monitor panels 
and relaying equipment ... for all station auxiliaries 
such as fans and blowers. To assure reliable power 
continuity for these many exacting requirements, 
Giffels & Vallet, Inc., L. Rossetti, associated engineers 
and architects, and Jack A. Frost, electrical contractor, 
installed a G -E secondary -selective load -center system 
consisting of two 500-kva unit substations. 

With this distribution system, the station gains, too, 
in savings basic to load -center power. For example, 
a G -E engineered load -center system maintains con- 
sistent voltage for top operating efficiency, keeps 

GENERAL 

voltage drop down to a minimum, provides less costly 
feeder breakers, and reduces cable costs. 

Air circuit breakers, with ratings properly co- 
ordinated with transformer capacities, give adequate 
interrupting capacity and isolate troubles in feeders. 
Oil fuse cutouts are interlocked to prevent opening 
with load on transformers. 

Flexible layout permits easy, quick maintenance 
without interruption of power. System flexibility itself 
provides for addition of new loads, making it far less 
costly for the station to expand in the future. Ground- 
ed, metal -enclosed G -E load -center units, with non- 
inflammable Pyranol* transformers assure maximum 
protection for operating personnel. 

For further information on G -E engineered load 
centers, call your local G -E sales representative, or 
write for GEA -3592, General Electric Company, 
Schenectady 5, N. Y. 321-87 

*Reg. Trademark of General Electric Co. 
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LIGHTS FOR TV PRODUCTION. Studio construction shot from WWJ-TV's con. 

trol booth shows battery of lights necessary for televising. Lighting throughout 
the new station is fed from G -E engineered load centers. 

G -E load -center system 

CUTOUTS FOR PROTECTION. Engineer wires pothead of incoming high -voltage 

cable to cutouts on transformer off TV lighting breaker. Oil cutouts are inter- 

locked, cannot be opened or closed with load on transformer. 

PENOBSCOT BUILDING-Detroit's highest-houses all of WWJ-TV's transmit- 
ter equipment. TV antenna tops highest central portion. Here are transmitted 
programs originating in new studios powered by G -E load centers. 



TYPE F 

SINGLE 
& DUAL 

TYPE E 

SINGLE 
& DUAL 

TYPE D 

SINGLE 
& DUAL 

JOHNSON 
CAPACITORS 

FUNCTIONAL DESIGN 

DEPENDABLE PERFORMANCE AT LOW COST 

DIFFERENTIAL 

SINGLE 

>TYPE M 

BUTTERFLY 

DIFFERENTIAL 

SINGLE 

TYPE C 

SINGLE 
& DUAL 

DUAL 

TYPE L 

BUTTERFLY 

Engineered to meet virtually every electronic need, JOHNSON Variable Capacitors are sturdy and thoroughly reliable. Their functional design permits high standards of workmanship, yet at low final cost. Production quantities available in a wide range of standard types and sizes. 
TYPE L-Full soldered construction and rugged design make JOHNSON Type L high frequency capacitors the perfect choice for any application requiring extreme stability and rigidity. Tie rods are soldered directly to ceramic end frames, plates and metal parts are brass, plated with corrosion -resistant Bright Alloy. Dual, butterfly, and differential types ranging from 1 1 to 200 mmfds. available with .030" spacing. Type L air variables can be manufactured with .020", .060" and .080" spacing in production quantities on special order. Short, low inductance leads are made possible by dual stator contacts and a silver plated beryllium copper rotor contact which may be brought out at any one of four different angles. Panel space required is 13/4" square. 

TYPE M-Miniatures-The answer to many a design problem, encountered in building compact electronic equipment. Available in three types: single section, differential, and butterfly, JOHNSON Miniature Air Variables are ideal for portable, mobile, and airborne equipment in the VHF frequency range. Manufactured to extremely close tolerances, these miniatures feature: split sleeve bearings, Steatite insulation, beryllium copper rotor contacts, and a 3/16" slotted shaft for knob or screw driver adjustment-all metal parts nickel plated. Stock models range from 1.5 to 19 mmfd., mounting area required: %"xs/B". 
TYPE E and F-JOHNSON Types E and F variable capacitors are extremely compact, designed for use in medium and low power transmitters. Capacity range from 250 to 500 mmfd. Single and dual section models available for both types in 45 standard sizes. Highest possible capacity/volume ratio, aluminum plates .032" thick, heavy aluminum end frames with 1/4" aluminum tie rods. Dense molded Steatite insulators combine minimum loss with strength. Rotor contacts are cadmium plated phosphor bronze. Panel space required: Type E, 23/4" square; Type F, 2"x2-1 /16". 
TYPE C and D-For higher voltage applications, Type C and D capacitors are available in 45 standard single and dual models, ranging from 12 to 496 mmfd., 3,500 to 11,000 volts peak. Steatite high frequency insulators, sturdy aluminum end frames, equipped with 1/4" cadmium plated shafts. Mounting brackets provided for normal or inverted mounting, panel space required: Type C, 5%z" wide x 51/e" high; Type D, 41/4" wide x 4" high. 

The complete line of JOHNSON Air Variables is listed in the new 
General Products Catalog, No.973. Write for your free copy today! 

E. F. JOHNSON COMPANY 
CAPACITORS, INDUCTORS, SOCKETS, INSULATORS, PLUGS, JACKS, DIALS, AND PILOT LIGHTS 

2 2 8 SECOND AVENUE SOUTHWEST W A S E C A, MINNESOTA 
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9 , , /3tiecy FUSED QUARTZ 

&z444#tk dczq Iene4 
LOMO DELAY TIME WITH EXTREMELY HIGH 
STABILITY UNDER TEMPERATURE VARIATION ... 

FUSED QUARTZ ultrasonic delay lines 

offer decided advantages when it is neces- 

sary to delay pulsed or pulse modulated sig- 

nals for a precise time interval. Bliley long 

recognized as the leading manufacturer of 

precision quartz crystals, is now prepared to 

DESIGN and CUSTOM BUILD this new elec- 

tronic tool for your individual applicat'on. 

In fused quartz delay lines electrical energy 

is converted into sound energy, passed 
through the fused quartz, and re -converted 

into electrical energy by means of piezo- 

electric quartz transducers which are bonded 

to either or both ends of the line. Delay 

time or transit time in the fused quartz, can 

be held to close tolerance by utilization of 

proper techniques. 

STABILITY +2% between -35'C and +85'C. 
For example, a 1000 microsecond delay line will 

change less than +2 microseconds over this 

ambient range. 

DELAY TIME values from 5 to 1500 micro- 

seconds are feasible depending upon related end 

use requirements. 

PHYSICAL SIZE In the range 5-50 micro- 

seconds cylindrical shaped lines are employed, 
as indicated in the accompanying illustration. 
Other configurations may be used to meet re- 
quirements up to 1500 microseconds. For ex- 

ample, a 15 microsecond (reflection type) delay 
line including an hermetically sealed case would 
be a cylinder approximately 2" long x 1" di- 
ameter. 

FREQUENCY RANGE is 5-100 me with 
delay time values as indicated above. 

%yli,44).9 INFORM AT I O N Please include, if practicable, information concerning the 

general function of the delay line in your end use application. In any event, it is necessary to 

consider the following conditions : 

(a) delay time 
(b) frequency (carrier) and pulse frequency 
(c) attentuation at mid -band 
(d) bandwidth at 6 db down points 

(e) attenuation of spurious responses below 
main signal 

(f) normal operating temperature 
(g) service temperature range 
(h) dimensional limitations (if any) 

Technical Bulletin No. 45 giving more complete details will be furnished upon request. 

BLILEY ELECTRIC COMPANY UNION STATION BUILDING ERIE, PA. 
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"SEALED -IN" DESIGN eliminates need for metal enclosures and fungus -proof coating. 

New G -E cast-permafil transformers 
are 20% smaller, "sealed for life" 

TRANSPARENT MODEL shows simple con- 
struction of new transformer. Terminals 
are anchored directly in mixture to cut 
size and weight. 

Meet MIL -T-27 (Grade 1) performance requirements 

Greater flexibility in many elec- 
tronic designs is made possible by 
General Electric's new line of 
cast-permafil transformers, thanks 
to their lightweight and small size. 

These solventless-resin-type 
transformers are completely mois- 
ture -proof. They have fewer ma- 
chined and punched parts. Tough, 
solid, shatter -resistant cast per- 
mafil ends the necessity for fungus - 
proof protective coatings. 

At 130C ultimate, these trans- 
formers have an expected life of 
1000 hours or more. The com- 
plete line of 11 sizes, available 
in various terminal arrangements, 
averages about 20 per cent small- 
er than previous metal -encased 
transformer models. 

For further information, write 
to Section 667-23, General Elec- 
tric Company, Schenectady 5, 
New York. 

GENERAL ELECTRIC 
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TIMELY HIGHLIGHTS 

ON G -E COMPONENTS 

Permafil d -c capacitors have 80% less weight, bulk 

They operate in ambients up to 125C 

for 10,000 hours without derating 
High or low temperatures have little 
effect on the electrical stability of 
G -E permafil capacitors. Their 
paper dielectric is impregnated with 
a solid plastic compound they can't 
leak. Insulation resistance is high, 
and change in capacitance with tem- 
perature is slight. With proper de - 
rating, these units can be used at 
temperatures as high as 150C. 

Permafil capacitors average about 

1/5 the size and weight of liquid - 
filled capacitors properly derated to 
operate at 125C. Because of their 
small size and excellent electrical 
characteristics they are ideal for 
most high -ambient blocking, by- 
pass, filtering, coupling and timing 
applications. They are available in 
ratings of 0.05 to 1.0 muf, 400 volts 
d -c. All are housed in hermetically 
sealed metal containers, with G -E 
all -silicone bushings. Check coupon 
for Bulletin GEC -811. 

Bushings for hermetic sealing Immediate shipment on delay line 
More and more designers are specifying 
G -E glass bushings-the type used on 
capacitors, rectifiers, and instrument 
transformers. For use where permanent 
hermetic sealing of electric apparatus 
is desired, these bushings are easily 
attached by soldering, brazing, or weld- 
ing to form a permanent, vacuum -tight 
seal. Bulletin GEA -5093. 

Components 
Meters, Instruments 
Dynamotors 
Capacitors 
Transformers 
Pulse -forming 

networks 
Delay lines 
Reactors 
Thyrite} 
Motor -generator sets Terminal boards 
Inductrols Push buttons 
Resistors Photovoltaic cells 
Voltage stabilizers Glass bushings 
*Reg. Trade -mark of General Electric Co. 

G -E delay line, ideal for delaying sig- 
nals in electronic circuits, is now 
available for immediate shipment. Nom- 
inal 1000 -ohm line delays signals 
microsecond per ft. Light weight and 
flexible, it is used widely in military 
and industrial electronics. Can be ob- 
tained in bulk to be cut to desired 
lengths. Bulletin GEC -459. 

EQUIPMENT FOR 
ELECTRONICS 

MANUFACTURERS 

Fractional -hp motors 
Rectifiers 
Timers 
Indicating lights 
Control switches 
Generators 
Selsyns 
Relays 
Amplidynes 
Amplistats 

Development 
and Production 

Equipment 
Soldering irons 
Resistance -welding 

control 
Currert-limited high - 

potential tester 
Insulation testers 
Vacuum -tube volt- 

meter 
Photoelectric re- 

corders 
Demagnetizers 

New relay doubles tip pressure 
This new hermetically sealed relay has 
a larger magnet delivering double 
average tip pressure yet doesn't exceed 
Air Force -Navy size and weight specs. 
Sealed in a standard -size enclosure 
against dirt, salt, moisture, and pres- 
sure changes, it withstands 50g shocks 
and instantaneous voltage surges up to 
1500 volts. Bulletin GEA -5729. 

General Electric Company, Section A 667-23 
Schenectady 5, New York 

Please send me the following bulletins: 

for reference only 

X for planning an immediate project 

GEA -5093 Glass Bushings 

GEA -5729 Hermetically Sealed Relays 

GEC -459 Delay Lines 

GEC -811 Permafil Capacitors 

Name 

Company 

City State 
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Potentiometer accuracy improved! 
Fairchild Precision Potentiometers now offer 

greater accuracy and longer life than ever before 

TYPES 747 and 748 

TYPE 746 

Experience with Fairchild Precision Potentiometers in hundreds of 
applications shows that these units far exceed their original guaran- 
teed tolerances. As a result, accuracies of ±1% in non-linear types 
and as high as ±0.05% in linear types can be guaranteed. Service 
life as high as 10,000,000 cycles, under certain conditions, also can 
be provided. High resolution, low torque, and low noise level are 
other performance features worth noting. 

Fairchild Precision Potentiometers perform mathematical com- 
putations in electrical computing systems for machine -tool controls, 
process controls, telemetering, guided missiles, flight control, fire 
control, and analog computers of all types. They are available in non- 
linear and linear types and in ganged combinations of either or both 
with windings to meet your requirements. 

If you want accuracy in your control systems, ask about Fairchild 
Precision Potentiometers. 

SPECIFICATIONS OF FAIRCHILD PRECISION POTENTIOMETERS (Nominal Values) 

TYPE 736 TYPE 746 TYPE 747 TYPE 748 
Resistance Range, ohms 

Linear (standard), min. 
max. 

Linear (special), min. 
max. 

Non -Linear 
Electrical Function Angle, deg. 
Electrical Contact Angle, deg., max. 

Mechanical Rotation 

680 :.t.3% a 680 ±3% a 3,000 -±5% a 5,000 ±5% a 
115,000 -±3% a 115,000 ±3% a 100,000 ±5 % a 150,000 ±5% a 

85±3%a 85±3%a 50±5%a 80±5%a 
145,000 ±3% a 145,00 ±3% a 115,000 ±5% a 200,000 ±5% a 

b b 

320 nominal 
340 

Continuous 

320 nominal 
340 

Continuous 

351.3 ±0.5 354.5 ±0.5 
351.3 (+4, -0) 354.5 (+4, -0) 

Continuous Continuous 
Functional Tolerance (guaranteed), per cent 

Linear, Some Non -Linear 
Other Non -Linear 

±0.50 c ±0.50 c 
±1.00 ±1.00 

±0.15 d +0.10 e 

Mechanical Accuracy 
Concentricity (shaft to pilot bushing), in., FIR max. 
Radial Shaft Play, in., max. 

Shaft, dia., in. 

Pilot Bushing, dia., in. 

0.0025 
0.0015 

Centerless ground stain- 
less steel to 0.2500 

(+0.0000, -0.0005 in.) 
Machined to 0.5000 

(+0.0000, -0.0005 in.) 
Torque, oz. -in. per cup 2.0 

0.0010 
0.0009 

Centerless ground stain- 
less steel to 0.2497 

(+0.0000, -0.0002 in.) 
Machined to 0.5000 

(+0.0000, -0.0005 in.) 

0.0025 0.0025 
0.0015 0.0015 

Centerless ground stain- Centerless ground stain- 
less steel to 0.2500 less steel to 0.2500 

(+0.0000, -0.0005 in.) (+0.0000, -0.0005 in.) 
Machined to 0.7500 Machined to 0.7500 

(+0.0000, -0.0005 in.) (+0.0000, -0.0005 in.) 
1.5 1.0 1.0 

Wattage (rated at 40 C ambient temperature) 2.5 
Terminal Voltage, max. 400 

2.5 4 5 

400 400 400 
Voltage Breakdown at Sea Level (60 cycle) RMS 900 900 900 900 
Taps, number per cup 

accuracy of location, deg. 
width, deg., max. 

9f 
±1 

1.00 i 

l fg 
±1 

1.00 i 

12 h 
±1 

0.75 i 

16 h 
±0.5 
0.60 i 

Ganging on Single Shaft, max. 5 20 10 10 
Operating Ambient Temperature Range, deg. C 

Service Life, cycles, max. 

Dimensions, in. 
Diameter 
Length (one cup), max. 
Added Length Per Unit Ganged 

-55 to +71 
5,000,000 j 

1.899 
0.795 
0.609 

-55 to +71 
5,000,000 j 

1.750 
0.800 ±0.009 
0.580 ±0.002 

-55 to +71 
10,000,000 j 

2.093 
1.156 
0.594 

-55 to +71 
10,000,000 j 

3.093 
1.156 
0.594 

a Tolerance on both linearity and over-all resistance may vary or be improved 
depending on resistance value required. 

b Maximum resistance range depends on requirements. Tolerance on over-all 
resistance of non-linear windings is ±5%. 

e Linearity up to ±0.30% on the higher resolution windings by special order. 
d Linearity up to ±0.10% on the higher resolution windings by special order. 
e Linearity up to ±0.05% on the higher resolution windings by special order. 

SAMPLE POTENTIOMETERS IN A HURRY! Send your potenti- 
ometer problems to the Fairchild Potentiometer Sample Labora- 
tory and we'll show you how to solve them. Sample units can be 
designed and built at nominal cost in 4 to 6 weeks after 
receipt of approved specifications. For full details write to 
Potentiometer Division, Fairchild Camera and Instrument Cor- 
poration, Park Avenue, Hicksville, Long Island, New York, 
Department 140-30A. 

f By adding dummy cup section, 19 taps can be provided. 
g Two taps con be provided by slight design modification using terminal board 

clamp screw modified for wiper terminal. 
h Depending on spacing requirements and without moving bridge or wiper 

terminal. 
i Varies with resolution. 
j Life will be guaranteed depending on specific potentiometer required. 

//R Wi/L D 
PRECISION POTENTIOMETERS 
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FREQUENCY 

LOW VOLTAGE 

HIGH CURRENT 

OTHER 

SORENSEN 

ISOTRONIC PRODUCTS 

INCLUDE: 

NOBATRONS 
(low -voltage, high -current DC Supplies) 

B-NOBATRONS 
(high -voltage, low -current DC Supplies) 

NOBATRON-RANGERS 
(full -range -variable DC Supplies) 

FREQUENCY CHANGERS 

SATURABLE CORE REACTORS 

VARIABLE AUTO - 
TRANSFORMERS 

HIGH VOLTAGE 

LOW CURRENT 

REGULATES 

AND CONTROLS 

Model 2000S 

SORENSEN ISOTRONIC AC LINE REGULATORS 

ARE YOUR BEST CHOICE FOR PERFORMANCE PLUS ECONOMY 

The man who uses instruments 
likes Sorensen AC Line Regulators 
because of regulation accuracy, clean 
waveform, insensitivity to frequency 
fluctuation, load range. 

The man who maintains instru- 
ments likes Sorensen AC Line Regu- 
lators because of circuit simplicity, 
conservatively rated tubes (only 3 
in all), built-in ability to deliver 

trouble -free performance for months 
on end. 

The man who 1)11) e, for instruments 
likes Sorensen AC Line Regulators 
because of reasonable price and the 
fact that there are no extras for in- 
stallation and special wiring. 

The man who designs instruments 
likes Sorensen AC Line Regulators 
because they are ideal for incorpora- 
tion as reliable components. 

ELECTRICAL SPECIFICATIONS 

Models available 
(numbers indicate 
VA capacities) 

Input 95-130 VAC, 14,50.60-^;190.260 VAC in "-2S" models 

Output 115 VAC ±5%; 230 VAC in "-2S" models 
1505 
250S 
500S (-2S also) 
1000S (-2S also) 
2000S 
3000S (-2S also) 
5000S (-2S also) 
10000S (-2S also) 
15000-2S 

Regulation 
accuracy ±0.1% against line or load 

Distortion 2% 3% maximum 

P. F. range Down to 0.7 

Load range 0 to full load 

Miscellaneous Models 150S, 250S, 500S, 1000S, 5000S, 10000S, and 
15000-2S are self-contained. Cabinets available 
for others. 

1001 
Regulation accuracy 0.01%, load range 0 - 1000 VA, output 115 VAC 
±5%, other characteristics similar to those given above. 

SORENSEN 
* ISOTRONIC=Regulation and control of voltage, 

current, power, and frequency by electronic means. 

For Complete Information Write 

SORENSEN & COMPANY, INC. 
375 Fairfield Avenue Stamford 1, Conn. 
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Natvar Products 
Varnished cambric-straight cut and bias 

Varnished cable tape 

Varnished canvas 

Varnished duck 

Varnished silk 

Varnished special rayon 

Varnished Fiberglas cloth 

Silicone coated Fiberglas 

Varnished papers 

Slot insulation 

Varnished tubing and sleeving 

Varnished identification markers 

Lacquered tubing and sleeving 

Extruded plastic tubing and tape 

Extruded plastic identification markers 

Ask for Catalog No. 22 

Patricio Sordo, S. A., Balderas 95, Mexico, D. F., leading distributor 

of electrical supplies and equipment, handles the complete Natvar line. 

ln this attractive window display, rolls of tape are used to spell out the 

word "Natvar," and the sign in the window says "Natvar Products- 
The Best of their Kind." Principal standard items are stocked, and 

are available for immediate delivery. 

'Mexico's industrial growth in the last ade has been extremely rapid. 
Here, as in other principal industrial centers of the world, you will find 

convenient supplies of Natvar insulating materials made possible by the 

steadily increasing demand. 

Users everywhere are standardizing on Natvar flexible electrical insula- 
tion because they have found it always the same, no matter where or 

when purchased. 

If you need insulating materials with good physical and electrical prop- 

erties. and exceptional uniformity, it will pay you to get in touch with 

your distributor, or with us direct. 

N AT VAR CORPORATION 
FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION 

TELEPHONE CABLE ADDRESS 

RAHWAY 7-8800 NATVAR: RAHWAY, N. J. 

201 RANDOLPH AVENUE WOODBRIDGE, NEW JERSEY 

64 December, 1952 - ELECTRON ICS 



A MESSAGE TO AMERICAN INDUSTRY ONE OF A SERIES 

How PROSPEROUS 
Is The USA? 

Just how prosperous are the people of the 
United States? 

The sole purpose of this message is to help 
clear up the confusion and controversy that 
surrounds this important question. 

To find out how much prosperity, or mate- 
rial well-being, the people of the United States 
now enjoy, it is necessary to get answers to 
these questions: 

1. As compared with other times, what is the 
total amount of goods and services that we 
have available for our enjoyment? 

2. How great, on the average, is the share of 

each American in this prosperity? 
3. How does our prosperity compare with 

that of other nations? 

National Product at Peak 

The government statisticians who do the 
bookkeeping for the nation produce a figure 
called the Gross National Product. It is sup- 
posed to be the total obtained when you mul- 
tiply the amounts of everything we produce by 
the prices of everything produced. This year 
the GNP, as it is commonly tagged, will add up 
to something like $345 billion. 

Since this will be the highest total that GNP 
has ever attained, some people will acclaim it 
as evidence that we now are enjoying the 
greatest prosperity on record. 

The GNP, however, is not an accurate yard- 
stick of prosperity. It may go up because of 

price inflation alone without any increase at 

all in the output of goods and services. Also 
the GNP includes very large amounts of 

goods and services, such as those for the mili- 

tary, which are in fact a result of miortune 
rather than of a condition that might properly 
be called prosperity. Moreover, there is no de- 
duction from the GNP to make allowance for 
the equipment that is worn out in producing it. 

Little Recent Progress 

When we make adjustments such as these - 
to find out how much of our production really 
is available for the use and enjoyment of the 
civilian population-the adjusted national 
product since the beginning of World War II 
comes out about as follows. The effects of price 
inflation have been removed from these figures. 

YEAR 
ADJUSTED NATIONAL PRODUCT 

Billions 1951 Dollars Index (1946=100) 

1940 $176.2 76 

1946 232.5 100 

1947 240.7 104 

1948 244.3 105 

1949 239.7 103 

1950 260.9 112 

1951 267.9 115 

1952 264.3 114 



From this table the fact stands out that prog- 
ress in raising our level of prosperity has been 
halting. What progress we have made came in 
a few dramatic increases before or after a mili- 
tary build-up. Aside from those, the progress 
has been fairly slow. This year, 1952, it has 
been particularly discouraging. 

Again, when account is taken of the number 
of people who must share in the goods and 
services that are available, our progress is 
even less marked. This is shown by the follow- 
ing table which gives the share of the average 
American in the national product. This, as the 
table indicates, is arrived at simply by dividing 
the total of available goods and services by 
the population on hand to share in them. 

YEAR POPULATION 

Millions 

ADJUSTED 
NATIONAL 
PRODUCT 

Billions 
1951 Dollars 

ADJUSTED 
NATIONAL 
PRODUCT 

Per Person 

1940 132.0 $176.2 $1,335 
1946 141.3 232.5 1,645 
1947 144.0 240.7 1,672 
1948 146.6 244.3 1,666 
1949 149.2 239.7 1,607 
1950 150.6 260.9 1,732 
1951 154.4 267.9 1,735 
1952 156.9 264.3 1,685 

Here it is clear that we have made little or 
no headway since the end of World War II. 

U.S. Compared to Other Nations 

Although we are making slow progress in 
increasing our prosperity, as measured during 
recent years by the amount of goods per 
person, we still are by long odds the most 
prosperous people on earth. This can be seen 
from the following table. It offers a rough 
measure of how the adjusted output of goods 
and services per person in the United States 
compared in 1951 with that in a number of 
other countries : 

COUNTRY PER PERSON 

United States $1,735 
Canada 1,231 
United Kingdom 614 
France 510 

To figure more closely "How Prosperous is 
the U.S.A.?" we must answer a number of 

other questions. One of the most important 
will be the subject of a later editorial in this 
series. It is "Who Gets What?" How have va- 
rious income classes and occupational groups 
shared the total available goods? 

Another question that has a basic bearing 
on the quality and durability of our prosperity 
is "How fast are we using up irreplaceable 
natural resources, such as oil, iron ore, and 
copper, to sustain it?" Any attempt to deal 
with this very complicated question must also 
be deferred. 

A Problem for the Future 

In the meantime, however, key facts about 
our prosperity are that: 

1. Most of the increase in the nation's total 
production in recent years has been to meet 
military requirements rather than to improve 
the American standard of living. 

2. The increase in the supply of goods and 
services actually available for the average 
American has been slow and halting. 

3. We Americans are still extremely well 
provided with the good material things of life, 
as compared with peoples in other lands. 

These three facts bring to mind a whole 
series of policy questions. What can be done 
to speed up progress in improving our pros- 
perity? What-to repeat the question discussed 
in the previous editorial in this series - can be 
done to make our prosperity less precarious? 

Here, however, the purpose is not to pre- 
scribe. It is simply to indicate as accurately as 
it can be done in a brief article the actual state 
of the nation's prosperity. 

In doing this much, it can properly be re- 
marked that the record presents to the Ameri- 
can economy both a problem and an oppor- 
tunity of surpassing importance. It is that of 
building a prosperity that will be both more 
progressive and more secure than any we have 
known in recent years. In the light of what 
clearly remains to be done, we shall make a 
grave mistake if we use up any of our energy 
in congratulating ourselves on the relatively 
meager progress here recorded. 

McGraw-Hill Publishing Company, Inc. 



design around these ERIE components 
for maxt_mym space saving 

ERIE TUBULAR CERAMICONS* 

Erie "GP"* Molded Insulated Ceramicons 
5 MMF-5,000 MMF 

Erie "GP" Dipped Insulated Ceramicons 
5 MMF-5,000 MMF 

Erie "GP" Non -Insulated Ceramicons 
5 MME -5,000 MMF 

Temperature Compensating 
Molded Insulated Ceramicons 

0.5 MMF-550 MMF 

Temperature Compensating 
Dipped Insulated Ceramicons 

0.5 MMF- 1,800 MMF 

Temperature Compensating 
Non -Insulated Ceramicons 

0.5 MMF- 1,800 MMF 

e 

Style 557 Style 3130 

1.5-7 MMF 5-30 MMF 
3-12 MMF 8-50 MMF 
5-25 MMF 65-95 MME 

150-190 MMF 

ERIE CERAMICON TRIMMERS 
Style 531 and 532 

0.5-5 MMF 
,`ice 1-8 MMF 

\ 

Style TS2A 
1.5-7 MMF 5-20 MMF 
3-12 MMF 4-30 MMF 
3-13 MMF 7-45 MMF 

Style 3115 
0,5-3.0 MME 
1.0-4.0 MMF 
Style 3139 

2.0-6.0 MMF 

Style 535 
0.7-3.0 MMF 

Style 3132 
1.0-3.8 MMF 

Style 
327 

ERIE FEED-THRU CERAMICONS 

Style 
2404 

Style 
2405 

Style 
357 

Style / Style 
362 321 

5 MMF-1,000 MMF 
5 MMF-1.500 MMF 

Style 
2416 

Style 
2418 

ERIE DISC CERAMICONS 
Temperature Compensating and By -Passing 

Style 
831 

Style Style 
801 811 

Up to .01 MFD 

Style 
812 

ERIE STAND-OFF CERAMICONS 

Style 

5 MMF-5,000 MMF 

Style 
325 326 Style 

323 and 324 

ERIE BUTTON* MICA 
CAPACITORS 

15 MMF-6,000 MMF 

ERIE PRINTED 
CIRCUITS 

1 

1 11 11111. 
Standard, Integrator, Filter, 

and Coupling Circuits 

Today's equipment designer is exploring 
every possibility of using Transistors for mini- 
aturization and reliability. In application, a 
Transistor can be only as reliable as its asso- 
ciated components. 

se- 
.o 

Erie ceramic and Button Silver Mica 
Capacitors, as well as trimmers, and printed 
electronic circuit parts, provide the necessary 
dependability and compactness that you 
require. -. 

Detailed specifications for the above products are available on request. 

*Ceramicon, Hi -K, GP, Button, and Plexicon ore registered trade names of Erie Resistor Corporation. 

ERIE RESISTOR CORPORATION ... ELECTRONICS DIVISION 

Main Offices: ERIE, PA. 
Soles Offices. Cliffside, N. J. Philadelphia, Pa. Buffalo, N. Y. Chicago, Ill. 

Detroit, Mich. Cincinnati, Ohio Los Angeles, Calif. 

Factories: ERIE, PA. LONDON, ENGLAND TORONTO, CANADA 



unlimited 

resolution 
( ZERO INCREMENT 1 

NEW, 

REVOLUTIONARY, 

UNIQUE 

spiralpot 
MULTI -TURN SLIDE WIRE 

POTENTIOMETER 

Here is a multi -turn slide wire potentiometer that fulfills a 
long -felt need among users of precision potentiometers. 

Designed specifically for applications requiring high 
resolution such as servo -control, computers, etc., it is 

available with angular shaft displacements up to 3600° 
Due to the unique slide wire arrangement which allows the 

brush to traverse the length of a single resistance wire 
as the shaft is rotated, resolution (zero increment) is 
unlimited. The "Spiralpot" is small, with a low noise level, 

exceptional linearity; low torque and long operating life. 
The electrical output is exactly proportional to angular 

shaft position. 

Write for 
further information Giannini 

1.73 

61 2150 

OTHER GIANNINI 
POTENTIOMETERS 

Ultra low torque, linear and 
functional output. .003 in. oz. torque, 
250 to 25000 ohms, .031" dia. shaft 

1.000" Diameter x 1.31" long. 

,fflemt 
Linear and functional outputs. Ball 
bearings: tht" shaft, 0.1 oz. -in. 
torque. 500 to 100,000 ohms. 

1.125" diameter x 1.16" long. 

Straight-line motion along axis. 
Linear or functional output. 200 to 
60,000 ohms. 5 sizes, 1" diameter 

from 2.33" to 6.54" long. 
Stroke 1/5" to 5" 

Linear and functional outputs. 
.078" dia. shaft-miniature ball 

bearings. 74" diameter x 7/8" long, 
.01 oz. -in. torque. 500 to 

100,000 ohms. 

.a../1 
SPECIFICATIONS: 

POSITIVE MECHANICAL STOPS - withstands 500 
oz. -in. torque. 

SHAFT ROTATION: Up to 3600° plus 20° overtravel. 
RESISTANCE: From 50 to 250 ohms per shaft revolution 
(from 500 to 2500 ohms for a 3600° unit). 
ACCELERATION: Will meet specifications during 50G 
steady state acceleration along any axis. 

VIBRATION: Withstands 106 sinusoidal vibration from 10 
to 100 cps in all axes, and 10G in selected axes up to 200 cps. 

OPERATINGTEMPERATURE: From -55° to +71° C. 

STARTING TORQUE: Less than 2 oz. -in. 
BACKLASH: None. 

LIFE: Over one million revolutions. 

POWER: 2 watts at +71° C. 

WEIGHT: 4 oz. 

RESOLUTION: Unlimited (zero increment). 
LINEARITY: Standard model 0.1ee,. 

Dee 3620 Do 

37 Den 

1300 Do 

1 687 Do 

INSTRUMENT QUALITY 
POTENTIOMETERS 

i 812 

4 HOLES EOUISPACED 

G. M. GIANNINI & CO. INC.. PASADENA 1, CALIFORNIA-EAST ORANGE, NEW JERSEY 
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PROVEN LEADERSHIP 
in Precision Communication 
Equipment! 

:e e 
et* *v,e'' 

NORTHERN RADIO 
DUAL DIVERSITY RECEIVERS 
-the choice of COMMERCE 

and the ARMED FORCES 

Today, with transportation taking to the jet and far-flung 
armies moving on directives from half the world away, the 
need for precision communication equipment is indispensable. 
New highs in stepped -up speed, fidelity and dependability are 
demanded. Because Northern Radio specializes in the design 
and construction of Frequency Shift equipment of the types 
listed below, hundreds of Northern Radio equipments continue 
to meet this challenge. 

For example, the Dual Diversity Receivers of the type pictured 
above under construction, although designed and built by 
Northern Radio for commercial use, have been specified as is 
by the Armed Forces. 

This is proven communications leadership - and only constant 
research and precision manufacture can produce it. IFrite /or com- 
plete information. 

Pace -Setters in Quality 
Communication Equipment 

FREQUENCY SHIFT KEYERS 

MASTER OSCILLATOR; 

DIVERSITY RECEIVERS 

FREQUENCY SHIFT CONVERTERS 

MULTI -CHANNEL TOME SYSTEMS 

TONE KEYERS 

DEMODULATORS 

RADIO MULTIPLEX SYSTEMS 

MONITORS 

TONE FILTERS 

LINE AMPLIFIERS 

Wo[.f1SC! lS 2Lr,iLfV 1! li rLJ!'.J 1SCt'n! tlS , int.(MTh 
NEW147 WEST 22nd ST., NEW YORK 11, NE YORK 

Co 
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Selected stock. Always free 
from defects and surface 
blemishes. 

Moisture and fungus proof 
coatings, varnish or lacquer 
smoothly applied. No wrinkles 
or unsightly heavy deposits. 

C.T.C. standard terminals. Types 
for all applications. Silver- 
plated, cadmium plated, elec- 
tro tinned, hot tinned or gold 
plated as required. 

Precisely located, clearly 
defined imprinting: rubber 
stamped, silk-screened, en- 
graved or hot stamped. 

Riveting or staking of ter- 
minals, brackets and other com- 
ponents accomplished without 
radial cracks or splitting of 
rivet shanks, and without dam- 
aging the finish. 

Cleanly cut or punched edges 
and holes. No signs of delami- 
nation. 

Little details on terminal boards 
...make the big difference in quality 

C.T.C. is constantly supplying 
special terminal boards to the top 
names in electronics. These boards 
are built to strict government speci- 
fications, are fabricated of certified 
materials to fit the job. Among the 
specifications involved are: MIL -P - 
3115A, MIL -P-15037, MIL -P-15035, 
MIL -P-15047, MIL -P -997A. 

Our Custom Engineering Service 
is well-equipped to fill these specifi- 
cations for you. We are thoroughly 
familiar with the JAN and MIL - 
approved materials and finishes in 
accepted usage by government agen- 
cies and the armed forces. This, 
combined with assembly know-how 
developed over many years of sup- 
plying electronic components and 
equipment to the government, en- 
ables us to meet your needs for 

68 

quality above and beyond the basic 
government standards. 

Boards can be made of cloth, 
paper, nylon or glass laminates 
(phenolic, melamine or silicone 
resin), and can be lacquered or var- 
nished to specifications: JAN -C-173, 
MIL -V-173 and JAN -T-152. Letter- 
ing and numbering is done by rubber 
stamping, silk screening, hot stamp- 

ing, engraving. Inks used in rubber 
stamping contain anti -fungus and 
fluorescent additives. 

For complete information write: 
Cambridge Thermionic Corporation, 
437 Concord Avenue, Cambridge 38, 
Mass. West Coast manufacturers, 
contact: E. V. Roberts, 5014 Venice 
Blvd., Los Angeles, or 988 Market 
St., San Francisco, Cal. 

CAMBRIDGE THERMIONIC 
CORPORATION 

custom or standard... the guaranteed components 

See our listing in Electronics Buyers' Guide 
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Not too BIG for your small 

NOT TOO small FOR YOUR BIG JOBS... 
This forty -foot transmitter cubicle, which will house a 100 - 

KW General Electric transmitter, is but one of the many we 

have built for "The Voice of America" broadcasting program. 

The three-inch terminal box represents the other extreme. 

Contrasting jobs like these give a good indication of the 

scope of Karp facilities. And more important, they emphasize 

three major reasons why Karp provides a unique service: 

With our work varying from large to small, a vast 

amount of dies has been accumulated over the past 27 years. 

And all these dies are available to you-eliminating the need 

For much costly new tooling. 
We have the men and equipment to give you the best 

of service on jobs both big and small. The fact that we can 

handle large assignments is proof of our capacity. 

Many of our customers demand that we help them 

"trademark" their products through unique cabinet design. 

And we can help you design a cabinet in steel or aluminum 

that is distinctively yours-yet reasonably priced. 

"Reasonably priced;' by the way, means that whether 

your sheet metal requirements are simple or complex, 

whether your quantities are small or large, you'll find our 

prices competitive and our quality unsurpassed. 

KARP METAL PRODUCTS CO., INC. 
215 63RD STREET BROOKLYN 20, N. Y. 

MOST COMPLETE FACILITIES FOR LARGE AND SMALL RUNS OF ENGINEERED SHEET METAL FABRICATION 

ENGINEERING + TOOLING + PRODUCTION+ FINISHING "A KARP 
ELECTRON ICS - December, 1952 
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Designed for 
dependability 

... tested (and re -tested) 
for precision 

KOLLSMAN devises, develops 
and manufactures high -precision 

Aircraft Instruments and Controls 
Miniature AC Motors for Indi- 
cating and Remote Control Ap- 
plications Optical Parts and Op- 
tical Devices Radio Communica- 
tions and Navigation Equipment 

While our manufacturing divisions 
are engaged largely in defense pro- 
duction, the Kollsman Instrument 
Corporation welcomes the oppor- 
tunity to apply its research experi- 
ence to the solution of problems 
in instrumentation and control. 

KOLLSMAN INSTRUMENT CORPORATION 
ELMHURST, NEW YORK GLENDALE, CALIFORNIA 

pp 
Jula tDiGRV 

c tand4d COIL PRODUCTS CO. INC. 
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this room . 
there's 
no room 
for doubt 
There can be no room for doubt in 

the continuity and fidelity of your 
broadcast. Precisely the reason you 
demand - and get - the best in 
transmitting and studio equipment. 

Nor should you compromise with 
quality in the tape recorder you 
select. 

In AMPEX Recorders you will find 
the same matchless reliability and 
performance you expect of your 
transmission equipment ... and for 
the same reason - they are engi- 
neered to the highest professional 
standards. 

AMPEX 
brings you these cost -saving operating advantages: 

UNINTERRUPTED SERVICE 
Under the demand of heavy-duty programming, AMPEX Re- 

corders deliver thousands of hours of unbroken service. Recently 

a set of AMPEX heads was returned from Honolulu for routine 

replacement after 11,000 hours continuous use, 17 hours a day. 

The heads were still within AMPEX specifications for new heads 

and had several thousand more hours of use remaining. 

MINIMUM "DOWN TIME" 
AMPEX Recorders are designed for thousands of hours of con- 

tinuous operation with minimum "down time," resulting in low 

maintenance costs and protection from sudden broadcast failures. 

ACCURATE TIMING 
AMPEX split-second timing accuracy protects your programs 
and commercials from embarrassing time overlaps. 

HIGHEST FIDELITY 
Even when programs are repeatedly transcribed from one tape 
to another, there is no noticeable build-up of noise level, "wow" 

or distortion. 

LONG LIFE 
AMPEX Recorders are designed and built for years of service 

dependability. Its recordings match established NARTB stand- 

ards. When you have an AMPEX, you have a machine built for 

years -ahead performance. 

IF YOU PLAN FOR TOMORROW, BUY AN AMPEX TODAY 

PIEX 
MAGNETIC RECORDERS 

AMPEX ELECTRIC CORP. 
934 CHARTER STREET REDWOOD CITY, CALIF. 
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J. B. THARPE 

National Sales Mgr. 
Clifton, New Jersey 

G. SCOTT 
New York City 

T. W. KIRKSEY 
Dallas 

hì' \ 
W. I. McCORD 

Chicago 

i5? 

1 

H. BLOOMBERG 
Central District Mgr. 

Chicago 

/ (.\ 
J. W. MORRISEY 
New York City 

T. MOSELEY 
Dallas 

B. J. KLINDWORTN 
Chicago 

J. BECKER 
Chicago 

L. C. RADFORD, IR. 
Eastern District Mgr. 

Washington, D. C. 

F. O'CONNELL 
Baltimore 

S ANÌi,ELES 

L. PETT 
Western District Mgr. 

Dallas 

C. BELL 
Atlanta -Charlotte 

In addition to these outstanding Representatives located in your a 
Du Mont maintains a staff of highly experienced Sales Engin 
These men, backed by years of field experience, work in conjunction 
with your Representative and provide him with the necessary in forma- 
tion and service that may be required to fulfill your particular nerds. 

WM. C. O'BRIEN 
Los Angeles 



CH61A 

A'HI 

Effective Regional Participation of 

Du Mont Representatives, now cov- 

ering all areas of the nation, ready 
to serve you, help you to plan and 
to build your television station. 

e 24n) M wise 

UMONT 
SALES OFFICES 

ELEVISION TRANSMITTER 
DIVISION 

START with the finest TV broadcasting equipment available. 

Back it with outstanding engineering born of pioneering tele- 

casting. Round it out with on -the -spot TV specialists familiar 
with every phase of television. And that's the meaning of 

DU MONT to you in working out your telecasting plans. 

Whether your needs concern initial equipment, or expansion 

or improvement of present facilities, contact your nearest 

Du Mont regional office. Our TV specialists will gladly discuss 

your problems and come up with the most practical and eco- 

nomical solutions. 
Du Mont, always "First with the Finest in Television," now 

offers *Effective Regional Participation, in highly qualified 

personnel, for still better service to you. 

Allen B. Du Mont Laboratories, Inc. 

Television Transmitter Division 

1500 Main Avenue 

Clifton, New Jersey 

Phone: MUlberry 4-7400 

NEW YORK CITY 

Empire State Building 

Room 8201 

Phone: Murray Hill 8-2600 

WASHINGTON, D. C. 

Television Station WTTG 

Phone: STerling 5300 

BALTIMORE 

1351 Pentwood Road 

Phone: TUxedo 6689 

LOS ANGELES 

1136 North Las Palmas 

Phone: GRanite 1185 

CHICAGO 

919 North Michigan Boulevard 

Room 1616 

Phone: Michigan 2-0354 

DALLAS 

1513 Turtle Creek Blvd. 

Phone: PRospect 6220 

ATLANTA -CHARLOTTE 

2101 Arnold Drive 

Charlotte, N. C. 

Phone: CHarlotte 5-6519 



Bradley will do 

the engineering for you 

on rectifier specifications 

We have selfish reasons for making 
this offer. Experience has shown that we save 
time in our own engineering, give the customers 
a better rectifier and more often than not deliver 
the production item at a lower cost than ex- 
pected. We know that customers so served come 
back again and again. 

Why not make sure that your rectifier speci- 
fications are the stiffest you can set for the in- 
tended application and for the price per unit 
you wish to pay. You can be sure by letting 

SELENIUM AND COPPER 

OXIDE RECTIFIERS 

SELF -GENERATING 

Bradley handle your rectifier requirements - the 
tough ones especially - from the very start. Sim- 
ply tell us what your application needs are and 
we will draw up the specifications. 

You will not only save valuable engineering 
time, but you will get the right rectifier more 
promptly and in all probability at less cost. In 
addition, our exclusive vacuum manufacturing 
process assures production rectifiers that are 
true to rating, built precisely to specifications. 

BRADLEY RECTIFIERS for PERFORMANCE AS RATED 

BRADLEY LABORATORIES, INC. 
PHOTOELECTRIC CELLS 168 COLUMBUS AVENUE NEW HAVEN 11, CONNECTICUT 
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Du Pont NYLON protects thermistors against breakage 

Du Pont nylon extruded by Anchor 

Plastics Co., Inc., New York, N. Y., 

for Western Electric Company, Inc. 

p(G u. S...r.OM 

ß00o G3 Jo7C3ooaD$7 
Better Things for Better Living 

... through Chemistry 

Polychemicals 
DEPARTMENT 

PLASTICS CHEMICALS 

... prevents short circuits 

... saves on assembly costs 

Developing a protective covering for the tiny 

thermistors used in the incoming trunk units of 

this switchboard presented several problems. The 

covering had to prevent breakage of the glass - 

enclosed thermistor, have no metal parts, and 

provide protection against short circuits. 

One manufacturer found the solution in Du 

Pont nylon plastic. To form this covering, nylon 

is extruded into transparent tubing about the 

diameter of an ordinary pencil, cut to proper 

length, and slipped over the thermistor. Then the 

ends are pressed flat under pressure and heat. The 

nylon tubing protects the thermistor against 

breakage, provides excellent insulation, and pre- 

vents the glass bulb from being strained when 

connecting leads are flexed. And its heat -resist- 

ance assures long-lasting service. 

This is just one of many instances where Du 

Pont nylon has contributed to product perform- 

ance and at lowered costs. Perhaps it can help 

you improve or develop a product. For further 

information, write : 

E. I. du Pont de Nem ours & Co. (Inc.) 

Polychemicals Department, District Offices: 

350 Fifth Avenue, New York 1, New York 

7 S. Dearborn St., Chicago 3, Illinois 

845 E. 60th St., Los Angeles 1, California 
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LTEC = AUDIO 

For audio equipment, smart broadcasters place their confidence in 
the Altec Lansing Corporation. Experience has shown that Altec 
equipment is always better; its quality unsurpassed; and its de- 
pendability beyond expectations. Altec equipment is designed to 
work together, without extra matching transformers or other ex- 
pensive adaptations. Whether it is the new 601A Duplex monitor 
speaker or a complete speech input installation, you'll find Altec 
audio equipment will do the job better, longer, more economically. 

250A Console. This beautiful master 
console represents a new quality stand- 
ard for speech input equipment. Like 
all Altec consoles and mixers, its fre- 
quency response, noise level and low 
distortion more than meet the most 

stringent broadcast requirements. It is 
compact and completely self-contained, 
without external power supplies or 
junction boxes. All amplifiers and 
power supplies are precision -engi- 
neered miniature plug-in units. 

Ask our distributor or write direct for complete 
information on any item of Altec audio equipment. 

9356 Santa Monica Blvd., Beverly Hills, Calif. 

161 Sixth Avenue, New York 13, New York 

ALTE C® 
LANSING CORPORATION 

Export: Frazar â Hansen, 301 Clay St., San Francisco 

Condenser Microphone...21B 

Directional Microphone 

Utility Mcrophoce 

Console...230B 

Portable Mixei ... 220A 

Limiter Amplifier... A -.332C 

Plug-in Preamplifier...A-428A 

..633 

30-22 000 cycle 
Monitor Speaker 
601A 
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H I -Q SERVES NATIONAL DEFENSE 

Whenever Electronics Lend Ears to the Fleet 

Among the countless contributions which electronic engi- 

neers are making to our armed services. high importance 
must be placed on long-range eyes and errs for the fleet... 
...not only in increasing the deadliness el its own undersea 
craft, but equally in protecting its surface vessels from enemy 

submarines. And throughout the field of electronics, high 
importance is likewise placed on the dependable long life 

and rigid adherance to specifications found in Hi -Q compo- 

nents. Among the countless ceramic 
units carrying the Hi -Q trademark, 
you'll find disc capacitors of by-pass 
and temperature compensating types 
...tubulars, plates and plate assemblies 
...new high voltage capacitors in many 
styles ,...trimnrers, wire -wound resistors 
and chokes. You'll find, too, that Hi -Q 
engineers are your best source for 
specially designed components to meet 
your specialized, individual needs. 

Hi -Q PLATES AID PLATE ASSEMBLIES 

Hi -Q Plate Capacitors can be produced in 
single and multiple units in an unlimited 
range of capacities up to guaranteed mini- 
mum values of 33,000 mmf per square inch. 
The number of capacities on a multiple unit 
is limited only by the K of the material and 
the physical size. In Hi -Q Plate Assemblies 
(printed circuits) the number of combina- 
tions of condensors and resistors which can 
be incorporated on a single unit is virtually 
endless...again, limited only by the K of the 
material and physical size. 

gERpVOIC CORPORATION 
OLEAN, N. Y. 

AEROVOX CORPORATION WILKOR DIVISION 
NEW BEDFORD MASS. CLEVELAND, OHIO 

Export 41 E. 42nd SE., New York 17. N. Y. Cable: AEROCAP, N. Y. In Canada-. AEROVOX CANADA LTD., Sam(Iten, Om. JOBBER ADDRESS: 740 Belleville Ave, New Bedford. Mots 
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POPULATION -0 

- - iww. _IIM& 

Even in the most émote areas, 

wings aloft are guided on their way 

u by Aerocom's new medium range Aerophare 

AEROCOM'S 

MI 

, Transmitter. This transmitter was designed and tuilt 
v 4\ to provide long, trouble -free service with -no attendants ... 

even where the total population is Zero. 

Dual Automatic 
Package -Type Radio Beacon 
for completely unattended service. This aerophare (illustrated) 
consists of two 100 watt (or 50 watt) transmitters with keyer, 
automatic transfer and antenna tuner. (Power needed 110 or 220 
volt -50/60 cycles, 520 V.A. for 50 watt, 630 V.A. for 100 watt.) 

Frequency range 200 - 415 kcs.: self-contained P. A. coil and 
"plug-in" crystal oscillator coil cover entire range. (Self-excited 
oscillator coils covering 200-290 and 290-415 kcs. are available.) 
High level plate modulation of final amplifier is used, giving 40% 
tone modulation in 100 watt transmitter and 60% in 50 watt model. 
Microphone P -T switch interrupts tone, permitting voice operation. 

This unit can be operated in air temperature range 0°C to 
-I- 45°C using 866A rectifiers, or from - 35°C to + 45°C using 
3B25 rectifiers; humidity up to 95%. 

The "stand-by" transmitter is selected when main transmitter 
suffers loss (or low level) of carrier power or modulation. Audible in- 
dication in monitoring receiver tells which transmitter is in operation. 

Unit is ruggedly constructed and conservatively rated, provid- 
ing low operating and maintenance costs. 

AER 
rt..A. I 

. .. 

COM 

01111111 
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Use "dag" 
Colloidal Graphite... 

the Ideal CRT Wall Coating 

"Dag" Exterior 
Wall Coating, 

developed 
loosening 
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elopes, 
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easy is apply . f water It scratching 
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adheres 
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obtained 
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is rapidly that 
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tubes graphite 

The drying for 
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drying at room 
handled in 2 by spraying. 

The 
Electrical 

A Alicew 

and 

mpleie book/etat 00° 
C. Temperature fo 

minutes. 
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KOVAR* 

Glass Sealing Alloy 

Western Electric 
15 "EARS 

v PERPv 

17 YEARS 

12 YEARS 

VARIAN 
associates 

4 YEARS 

lYle Most 
DEPENDABLE 

Proved by 

Experience 
°CCHLETT 

14 YEARS 

; 
A YEARS 

17 YEARS 

Supplied by Stupako 
in the form of: SHEET, ROD, WIRE, FOIL, TUBING, EYELETS, 

LEADS and FABRICATED SHAPES 

RAYTHEON 

17 YEARS 

ruses 
12 YEARS 

¿?omac 
5 YEARS 

17 YEARS 

The ideal alloy for glass sealing, Kovar matches the 
expansivity of certain hard glasses over the entire 
working temperature range. It resists mercury attack, 
has ample mechanical strength and seals readily with 
simple oxidation procedure. It is available as sheet, 

10 YEARS 

strip, foil, rod, tube, wire --or fabricated into cups, 
eyelets, leads and other shapes. The prominent users 
of KOVAR and the length of time they have em- 
ployed this metal are convincing proof of satisfaction. 

*Westinghouse Trade Mark No. 337,962 

STUPAKOFF Products for Electrical and Electronic Applications 
ASSEMBLIES-Metallized ceramic induction 
coils and shafts; metallized plates for fixed 
rigid assemblies; ceramic trimmer condensers. 

CERAMICS-Precision-made ceramic products 
for electrical and electronic applications, all 
voltages, frequencies and temperatures. 

RESISTOR CERAMICS-Used for temperature 
indicating or measuring equipment, for infra- 
red light source and for heating elements. 
Complete with terminals, in the form of rods, 
tubes, discs, bars, rings, etc. 

CERAMIC DIELECTRICS-For by-pass, lead - 
through, blocking, stand-off and trimmer appli- 
cations. Temperature compensating Ceramic 
Dielectrics and high K materials. Tubes, discs 
and special shapes, plain or silvered. 

PRINTED CIRCUITS-Amplifiers, couplings, fil- 
ters, integrators. 

STUPALITH- Will withstand extreme thermal 
shock. May be,made to have zero, low -positive 
or negative expansivities. Safely used at tem- 
peratures up to 2400' F. 

SEALS, KOVAR-GLASS-Terminals, Lead-ins; 
Stand-offs-for hermetically sealing and me- 
chanical construction in radio, television, elec- 
tronic and electrical apparatus. Single or 
multiple terminal units, in a wide variety of 
sizes and ratings. 

KOVAR METAL-The ideal alloy for sealing 
to hard glass. Used for making hermetic attach- 
ments. Available as rod, wire, sheet, foil-or 
as cups, eyelets and other shapes. 

STUPAKOFF CERAMIC & MFG. CO., Latrobe, Pennsylvania 
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Basic Foundation Components, Plug-in, Connecting & 

Fastening Devices for the Electronic Control Industry 

Making it possible to build quickly any electronic circuit into practical production design (you 

supply the circuit - we supply the components). - by giving you basic components of tremendous flexibility which simplify layout time 
in production of your equipment. - by providing you a technique to solve mechanical, space, connecting, interconnecting, 
fastening, sensing and indicating problems for you. 

Giving you equipment that is easy to operate and maintain - so that - with spares - your equipment never needs to be out of operation more than 
30 seconds. - so that non -technical personnel can set up, operate and maintain your equipment. 

WORKING WITH "ALDEN'S HANDBOOK", THE DESIGN ENGINEER 

AUTOMATICALLY CREATES PRACTICAL PRODUCTION DESIGN, as follows - 

I. Anything electrical or electronic usually operates with an outside source of power and 

may be connected to outside circuits. So Alden provides for this with the efficient Detachable 

Line Cord for bringing in 110V AC power. Available in lengths to your specs for making a 

neat connection. Sure grip plug is self -piloting for quick mating. 

SEE "ALDEN HANDBOOK" PAGES 4A & B FOR COMPLETE DETAILS 

2. A great deal of equipment will have a front panel with such things as sensing controls, 
jacks for testing and fuseholders. For this Alden provides a basic slide -in chassis with a 

detachable front and back panel so that rheostats, indicator lights, test jacks, interwiring, etc. 

are all easy -to -work subassembly operations. 

SEE "ALDEN HANDBOOK" PAGES PI -1E thru G FOR COMPLETE DETAILS 

3. Sensing Units - telltales that all is well or not - in simple indicator light - fuse holders 
that glow when blown - memory or pulse circuits including Static Magnetic Memory that 
sense - or command - or keep on repeating so that units or elements almost assume 

brain functions. 

SEE "ALDEN HANDBOOK" PAGES ES -5A & B; DL -5A A B; TE -3A & B; CG - all pages 

4. The telephone, telegraph, electric light companies have always brought the incoming cir- 
cuits to a bus bar or terminal board so that the incoming circuits could always be checked 

at one point - and equipment connected not being condemned because of imperfect out- 
side circuits. So Alden provides in its Back Connectors and supporting Back Plates the one 

area :n which all incoming circuits can be checked. 

SEE "ALDEN HANDBOOK" PAGES PI -2A & B; 4D FOR COMPLETE DETAILS 

5. The next problem is to house the components and have them do the electrical or electronic 
work required. Any such circuitry will have certain main functions and branching from it 
other functions. Many of these functions can be layered-so circuits go direct from back 
connector to front panel. Alden provides: simple component mounting panels for putting 
any circuit in layers. (And incidentally such component panel simplify the thinking, should 
the circuits give sufficient volume to be printed.) So Alden has the Terminal Panel Boards 
to make equipment easy to lay out by putting any function in one plane-plus the unit cables 
of correct lengths with stripped ends ready for interconnecting the Terminal Panels. 

SEE "ALDEN HANDBOOK" PAGES Pt -1B thru D FOR COMPLETE DETAILS 

6. Not all circuits can be a simple, straight circuit from back connector to front panel because 
there are auxiliary functions and branches that have to be in the main functions. The usual 
chassis carries tubes, transformers and components that rise vertically from the chassis, often 
leaving vacant spaces. In these spaces can be placed the plug-in units which have these 

secondary circuits; using the plug-in technique usually removes the congestion of the wiring 
below the chassis, provides automatically for shielding and heat dispersion and yet gives 
you largest amount possible circuitry per cubic space, the circuits free from interaction. 

SEE "ALDEN HANDBOOK" PAGES PI -1A thru H FOR COMPLETE DETAILS 

7. Again these techniques often lead to putting one function such as a power supply and 
amplifier on separate chassis and so the back connectors or the chassis itself may need 
interconnecting unit cables to either chassis or racks. Alden provides sufficient variety of 
connectors to choose front-and designed so that any cable, no matter how involved, cannot 
be wrongly plugged in. 

SEE "ALDEN HANDBOOK" Sec. PC - Sec. MPS FOR COMPLETE DETAILS 

8. To design so that no equipment - whether plug-in unit or slide -in chassis - needs to be 
out of operation for more than 30 seconds (having adequate spares on hand), Alden pro- 
vides quick detaching and quick fastening devices for chassis. The Serve -a -Unit locks that 
will move chassis against weight or the resistance of gaskets. There is the Target Screw 
(coin operated), a Tool -less screw-the Captive Screw which becomes part of the equipment. 

SEE "ALDEN HANDBOOK" PAGE PI -11 FOR COMPLETE DETAILS 

9. Government designers and those in the electronic control industry want elements of equip. 
ment so that they can be portably operated or tested, can be carried by one man with 
spares, parts easily sent by mail or airborne and also prefer that the same design equip- 
ment can be used in conventional racks. Those designing for field operation use, at sea, 
prefer to have the equipment so it can be unloaded by two people, set up and immediately 
interconnected. This is provided by the Alden Basic Chassis using Back Connectors, Unit 
Cables and for the last purpose, the Uni -Rack which can be se on top of one another and 
immediately interconnected with each other. 

SEE "ALDEN HANDBOOK" PAGE PI -11 FOR COMPLETE DETAILS 
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CORD LENGTH TO YOUR SPECS. l 

L 

Avoid floortul of 
over-lengthcords- 

Front panel (various 
sizes) carries controls. 
indicators, sensing eie 
wante, with their Inter. 
iring. 

Fuses that Indicate 
when blown. 

- 

h 

Indicator lamps 
always easily r 
placed always 
functioning. 

Alden Back Connectors, color 
coded, with accessible uncon- 
gested solder terminals - permit Back Connectors permit direct 

any se rvlcing and rapid circuit efficient wiring - avoid c 
n checks at central point. ventlonal rat's nest wiring. 

Avoid midget cords 
that compel added 
extension cords. 

Detachable front panel 
hinged giving accessibil- 
ity vor ease of aasemhb 
and servicing. 

Insulated test point 
Jacks for plate volt. 
ages up to 6,000V. 

/r UM 

Terminal Panel Board with ail components 
mounted In one plane, and Alden Unit Cable 
for Interconnecting all panel elements with 
leads. 

Massing of essential electronic 
elements yet - th emelent heat 
dispersion and fr edom from inter- 
action, In a Bast Chassis. 

l 

Plug-in Memory or 
Pulse Circuits. 

Back Connectors mount 
n Back Plate to give 

e point to check all 
chassis connections. 

Layering or circuits using Alden Terminal 
Panels to segregate each main function and 
associate elements In one plane-for ease of 
assembly and check. 

How Alden Terminal Panel groups 
main functions and how plug-in units 
have parallel functions for largest 
amount circuitry per ruble apace. 

Separate chassis 
may be stacked in 
Alden Un.lrack 
Cabinet. Cabinet 

n be intercon- 
nected within by 
Alden unit Plug- 
in cables. 

A turn of the Serv- 
a.Unit Lock handle- 
located In front panel -draws in unit 
against pressure-re- 
verse turn ejects. 

------ G 
O 

Chassis ln c 
clog o 

mante c ce 
fieaitor to 

bouse apare. 

SEND FOR the Alden Handbook-your key to practical production design- 
with components already tooled-yet can be modified-ready for volume 
production without delays or procurement headaches. 

Alden Target Screw 
The Toolless Screw 

Alden "20" Pack. 
ages house plugIn 
Units give Inde- 
pendent eh l el leg 
and heat dispersion. 

Alden Unit Cable 
with variety et 

plug-in connectors 
Carriess. wiring 
from chassis to 
chassis rack to 
rack. 

The Captive Screw. 
never lost. 

Same chassis fits In 
Uni -Rack Cabinet for 
field or permanent 
use. In field all ele- 
cents c n be con. 
ried as rast as you 

can unload Diem. 

ALDEN PRODUCTS COMPANY 127 North Main Street, Brockton, Massachusetts 



MULTIPLE -CONTACT 

PLUG -RECEPTACLE UNITS 
FOR SECTIONALIZING CIRCUITS 

FDR panel -rack or other sectionalized circuits, Lapp offers a variety of plug-and-recep- tacle units, some of which are shown above. Any. number of contacts can be provided (in multiples of twelve). Male and female contacts are full -floating for easy alignment and positive contact. Contacts are silver-plated, terminals tinned for soldering. Polarizing guide pins are provided where desired. Insulation is Steatite, the low -loss ceramic which is non -carbonizing even under leakage flashover resulting from contamination, moisture or humidity. Write for complete electrical and mechanical specifications of available units or engineering recommendations for an efficient component for your product. Radio Specialties Division, Lapp Insulator Co., Inc., LeRoy, N.Y. 
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You install charts 

NEW Simplified Recording Potentiometer 
Chart changing is a simple 1-2 operatio: on the Weston Re- 

cording Potentiometer. First, note that the chart frame has 

swung wide open ... a full 180°... for complete accessibility. 

You then insert the chart supply in the frame, draw the chart 

over the timing drum and down across t--ie front of the frame 

as illustrated. There are no loose pieces to handle ... and the 

whole operation takes but a few seconds! 

And there are many more features that make this the simplest, 

most flexible and efficient recorder available. You change chart 

speeds, for example, by a simple screwdriver adjustment. You 

change ranges by simply inserting the desired range standard. 

To service the amplifier, you quickly remove it by taking out 

two screws and pulling two plugs. 
The whole story about this simple and dependable high- 

speed recorder is available in booklet form. Ask your local 

Weston representative or write ... WESTON Electrical Instru- 

ment Corp., 617 Frelinghuysen Ave., Newark 5, New Jersey. 

by WEBTON! 

WEBTON Yeti&iged . INDICATE- P.ECOR D - CONTROL 



Weight reductions 

average 3 f 
in new line of 
transformers 
employing 

oCcrseiute* 
TYPE 6 

Another example of savings permitted by this 
Johns -Manville purified asbestos insulation 

A NEW LINE of dry type transformers an- 
nounced by a prominent electrical manufacturer 
achieves savings in weight up to 50% in some 
models ... 30% on the average. Contributing to 
these savings is the use of Quinterra Type 6 as 
layer insulation between the high and low volt- 
age windings.± 

Other manufacturers also report that Quin - 
terra Type 6 permits substantial material sav- 
ings. In addition, they state that this flexible 
insulation raises overload limits, increases 
safety, minimizes rejects, lengthens equipment 
service life, and lowers production costs. 

Quinterra Type 6 possesses high thermal sta- 
bility and lasting dielectric strength. It is a 
twin -ply, polyvinyl acetate treated purified as- 
bestos insulation with a dielectric strength of 

'JOHNS MANVItt 

Jul 
. P A O o V C T6 

300 VPM. Even when its saturant is baked out 
by continuous exposure to 200 C, it retains the 
inherent dielectric of the base sheet which is at 
least 200 VPM ... and it remains a dielectric 
up to 400 C. 

Type 6 is the strongest Quinterra because it is 
made by combining and calendering two layers 
together into a dense, smooth surfaced insula- 
tion. Its good tensile and bursting strengths 
enable operators to achieve favorable produc- 
tion rates. Further economies result from its 
large square -foot -per -dollar coverage. 

If you are a manufacturer of magnetic or 
resistance devices, Quinterra Type 6 may enable 
you to obtain substantial cost reductions. For 
samples and additional information, write 
Johns -Manville, Box 60, New York 16, N.Y. 

tQuinorgobord #1100, another J -M purified asbestos insulation, is also used as end filler strips. 
*Quinterra is the registered trade mark of Johns -Manville's purified asbestos electrical insulation. 

Johns -Manville ELECTRICAL INSULATIONS 
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Another ;J 31 ;J 
Shunt Diode by 

TIMIN1 
High peak power capabilities of type X-80 
in relation to its physical size have been 
accomplished through an unusually force- 
ful combination of design features. 

1. Exclusive UNITED bonded thoria 
tungsten core filament for high electron 
emissivity. 

2. Exclusive UNITED graphite anode 
for maximum thermal dissipation. 

3. Exclusive UNITED isolated getter 
traps for retention of hard vacuum and 
high voltage internal insulation. 

Type X-80 will serve importantly as a 
high current clipper tube in radar equip- 
ment employing the large hydrogen thy- 
ratrons, as well as in power supply rectifier 
applications. 

Write for detailed specifications. 

Inverse Peak 

leverage, 
as a rectifier 

UNITED 

Peak Plate Current 
os shunt diode 

11 Volts Nominal 
15.5 Amperes 

_pee=:LECTRONICS, 
42 Spring Street, Newark( 2, N.J. 

ANSMITTING TUBES EXCLUSIVELY Stn 7e 1';341 



LABORATORIES: Experimental and 
development work regdwres ex- 
tremely close voltage control for 
accurate and dependable results. 

MANUFACTURING: To achieve 
maximum rated performance of 
electrically powered equipment, 
the input nameplate voltage must 
be maintained. 

TESTING: Constant voltage must 
be maintained when testing or in- 
specting your product to obtain 
a valid check. 

MAINTENANCE: 
constant voltage 
and electrically 
ment, productive 
and maintenance 

By maintaining 
to lamp loads 

operated equip - 
life is increased 
costs reduced. 

ELECTRICAL OPERATIONS IN REQUIRE 

THERE IS NO BETTER WAY TO MAINTAIN 
CONSTANT OUTPUT VOLTAGE 
TYPE 

IE 
INSTANTANEOUS ELECTRONIC 
Completely electronic automatic voltage regulators with no moving parts. 
Offer instantaneous correction . . . excellent stabilization and regulation. 
Waveform distortion does not exceed 3%. Particularly adapted for use 
in laboratories ... test lines and for all other applications where the most 
exacting voltage regulation is necessary. 

TYPE ELECTRO MECHANICAL 
EMConsists basically of a very sensitive detector controlling a motor -driven 
POWERSTAT variable transformer and auxiliary transformer. Correc- 
tion is not instantaneous but is faster than most automatic voltage 
regulators. Features zero waveform distortion and high efficiency. 
Ideally suited for controlling large industrial loads. 

FOR YOUR ELECTRICAL OPERATIONS ... 
. . . there is a STABILINE Automatic Voltage Regulator right for the job . . . 

to maintain constant voltage regardless of line or load changes. 
Send today for complete information. 
WRITE TO - 212 THURE AVENUE, BRISTOL, CONNECTICUT 
ASK FOR - SECO BULLETIN S351 

THE SUPERIOR ELECTRIC co 
BRISTOL, CONNECTICUT 

S L 
STABILINE AUTOMATIC VOLTAGE REGULATORS 

POWERSTAT VARIABLE TRANSFORMERS 

VARICELL D -C POWER SUPPLIES 

VOLTBOX A -C POWER SUPPLIES 

SUPERIOR 5 -WAY BINDING POSTS 

POWERSTAT LIGHT DIMMING EQUIPMENT 
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TYPE "SNAPPER" 

THERMAL TIME DELAY RELAY 
FEATURES ... 

Snap action. Small size. 

Light weight. Low operating 

temperature. Operates in any 

position. High contact rating. 

Gas filled. Consistent timing. 

Mechanical structure insures 

durability and long life. 

Inquiries 
are invited 
... send for 
our "Bulletin 
Number Snapper." 

TEST AFTER TEST IT'S THE BEST" 

EUREKA 
PRESENTS \\ POSITIVE (INO 

g/41Ps 

////i \\\\\ 
ACTUAL SIZE 

U. S. PATENTS APPLIED FOR 

Eureka's "SNAPPER" incorporates the most radical forward 
step in the history of THERMAL TIME DELAY RELAYS with the 

advent of "POSITIVE SNAP ACTION"... With this action the 

E_IMINATION OF CHATTERING is accomplished... 
The various uses for a 

THERMAL TIME DELAY RELAY have been increased 

anifold with the incorporation of a "SINGLE POLE 

UBLE THROW" feature. Due to its versatility, the 

relay can be manufactured to suit required needs. 

LTAGE: fß.3, 2. 115 volts (A.C. or D.C.) 

or as egued. AMBIENT TEMPERATURE RANGE: 

- 60°C. to 8' ENVELOPE: Miniature, or octal 
m\et`a . s request. All have identical 

ì .fi- 4 operating characteristics. 
AY PERI .Preset from 5 seconds and up. 

ACUUM: Evacuated, inert gas filled producing 
an arc quenching atmosphere. 

HEIGHT: 13/4" max. seated. 

EUREKA TELEVISION AND TUBE CORPORATION 
Manufacturers of Cathode -Ray Tubes and Electronic Products 

69 Fifth Avenue, Hawthorne, New Jersey Telephone Hawthorne 7-3907 
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Po er Instrument Company. ble 

"The 'Flying Typewriter' and 
all electronic counters 

require electric components 
that are rugged and reliable" 

says Jack Leight, Sales Engineer, 
Ward Leonard Electric Company, Mount Vernon, New York. 

The "Flying Typewriter" is a revolutionary new high- 
speed electronic printer for data handling, communi- 
cations, and computing. Developed by the Potter In- 
strument Company, Inc., Great Neck, New York, it 
is capable of printing 24,000 characters a minute "on 
the fly" from a continuously revolving type wheel. 

Coupled to an electronic storage or memory unit, 
the machine first interprets, then prints in familiar 
typed lines, information taken in coded form from 
magnetic tape and punched cards or transmitted over 
narrow channel radio link, telephone and telegraph 
lines. The entire alphabet, numerals, punctuation 
and other special symbols are used in printing 300 
lines per minute. 

Such speed and accuracy in a machine require 
reliable, rugged electric components. That is why 
the Potter Instrument Company uses Ward Leonard 
VITROHM resistors and relays in the electronic counters 
for the "Flying Typewriter" as well as in many other 
types of high-speed electronic counters. 

The trouble -free operation of Ward Leonard con- 
trols also eliminates many costly and time-consuming 
repairs. 

Ward Leonard is always ready to put its staff of 
application engineers to work with you. 

WAD_EONARD 

WARD LEONARD 
ELECTRIC COMPANY 

MOUNT VERNON, NEW YORK 

R uedfi'- E ekeued Since /02 
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Special alloy reslistance wire is being wound 
on Vitrohm cores by Caroline Jervisa, for 
17 years an employee of the company. 

Skilled operators spot weld terminals to 
Vitrohm resistor ceramic cores. Welding 
assures permanent anchorage to the cores. 

Long service life of VITROHNI resistors 
results from unified manufacture, uniform quality, 

matched thermal characteristics 

VITROHM resistors stay on the job un- 
der the mcst adverse operating condi- 
tions such as those to which they are 
subjected in electronic counters w here 
less carefully made resistors wou!id 
break down. 

Thermal shock, vibration, corrosive 
atmcsphere, overloads, even prolonged 
exposure to humidity and electrolysis 
will not affect their performance. All 

O.D. and concentricity of finished ceramic 
cores is checked by Minna M. Henderson, 
who has had 12 years experience with 
Ward Leonard. 

parts are un;:form in quality, balanced 
in respect to thermal coefficient of 
expansion. 

All Ward Leonard controls are made 
to exacting specifications, are guaran- 
teed to give dependable service. 

Consult Ward Leonard on their com- 
plete line of resistors, relays, rheostats, 
and other electric controls to meet your 
special needs. 

Prior to firing, tubular ceramic cores are 
being cut to exact size by Ann Trotta. 
A continuous check is made to maintain 
close dimensional tolerances. 

MOTOR 
CONTROLS 

w4ROMASTER 

DISTRICT OFFICES 
AND REPRESENTATIVES 

Atlanta 5, Georgia 

Baltimore 18, Md. 

Charlotte 1, N. C. 

Chicago 4, Illinois 

Cincinnati 2, Ohio 

Cleveland 14, Ohio 

Corpus Christi, Texas 

Denver 2, Colorado 

Detroit 21, Michigan 

Hartford 6, Conn. 

Houston 1, Texas 

Kansas City 2, Mo. 

Knoxville, Tennessee 

Los Angeles 13, Calif. 

Memphis 3, Tenn. 

Minneapolis 5, Minn. 

Newark 2, N. J. 

New Orleans 13, La. 

Philadelphia 2, Pa. 

Pittsburgh 16, Pa. 

Roanoke, Virginia 

Rochester 7, N. Y. 

St. Louis 10, Mo. 

Salt Lake City 1, Utah 

San Antonio, Texas 

San Francisco 3, Calif. 

Seattle 4, Wash. 

Tucson, Arizona 

C. B. Rogers and Associates 

Durling Electric Co. 

James L. Highsmith 8 Co. 

Ward Leonard Electric Co. 

Sheldon Storer and Assoc. 

The Ambos -Jones Co. 

Brance-Krachy Co., Inc. 

Mark G. Mueller 

Jesse W. Eakins Co. 

Ward Leonard Electric Co. 

Brance-Krachy Co., Inc. 

Maury E. Bettis Co. 

John G. Petty john 

Ward Leonard Electric Co. 

E. E. Torkell 

Marvin H. Kirkehy 

Ward Leonard Electric Co. 

Electron Engineering Co. 

Ward Leonard Electric Co. 

W. A. Bittner 

Lynn H. Morris 

Ward Leonard Electric Co. 

Ward Leonard Electric Co. 

Leonard M. Slusser 

Brame-Krachy Co., Inc. 

L. F. Church Co. 

Northwestern Agencies, Inc. 

Central Station Equipment Co. 

CANADA 
Edmonton, Alta. 

Halifax, N. S. 

Montreal 25, P. Q. 

Toronto 1, Ont. 

Vancouver, B. C. 

Winnipeg, Man. 

D. M. Fraser, Ltd. 

D. M. Fraser, Ltd. 

D. M. Fraser, Ltd. 

D. M. Fraser, Ltd. 

D. M. Fraser, Ltd. 

D. M. Fraser, Ltd. 

EXPORT 

New York 4, N. Y. Ad. Auriema, Inc. 

Ward Leonard's com- 
plete engineering text- 
book, "Handbook of 
Power Resistors," $3. 
per copy. 
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Electronic Computer gets the answers... 
BRUSH PUTS THEM IN WRITING! 

RECORDS SIX VARIABLES SIMULTANEOUSLY. 
The Brush six -channel Magnetic Oscillograph 
is designed for simultaneous recording of six 
electrical and/or mechanical phenomena, with 
a chart record instantaneously available. This 
instrument facilitates multiple strain measure- 
ment, vibration analysis, wind tunnel work, 
circuit analysis, etc. Built-in gear changer pro- 
vides instantaneous shift from high to low 
speed; wide choice of chart speeds available. 
Furnished for ink writing or combination 
electric and ink writing. 

RECORDS SIX VARIABLES CONSECUTIVELY. 
If simultaneous strain measurements are not 
necessary, consecutive measurements can be 
made with substantial saving in equipment 
cost. The Universal Bridge Switch, when 
coupled with a Brush Universal Analyzer and 
two -channel Magnetic Oscillograph, permits 
consecutive recording of strain measurements 
from six different locations on the structure or 
specimen being tested. One of the two channels 
of the oscillograph records strain, the other 
channel indicates the location of the particular 
strain measurement. 

This Electronic Analog Computer, developed and manufactured 
by the Boeing Airplane Company, permits engineers to explore 
problems in all their variations at one time. Hours of laborious 
calculations are eliminated. 

With the use of the Brush six -channel Oscillograph, . results 
from as many as six different computations are recorded simul- 
taneously. Plotting of results is not necessary, since the Brush 
Oscillograph provides permanent chart records-immediately! 

Boeing uses Brush Recorders extensively in their analog 
computer activities and indicates that their experience with this 
equipment has been very satisfactory. 

Investigate Brush Recording Analyzers for your studies ... in 
the laboratory, on the test floor, in the field. Expert technical 
assistance from Brush representatives located throughout the U.S. 
In Canada: A. C. Wickman, Limited, Toronto. 

For complete information write The Brush Development 
Co., Dept. K-43, 3405 Perkins Ave., Cleveland 14, Ohio. 

PUT IT IN WRITING WITH A BRUSH 

THE 

DEVELOPMENT COMPANY 

RECORDING ANALYZER 

Piezoelectric Crystals and Ceramics 

Magnetic Recording Equipment 

Acoustic Devices 

Ultrasonics 

Industrial & Research Instruments 
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hASTRON 
SUBMINIATURE 

Metalite* Capacitors 
Astron METALITE* metallized paper capacitors, distinguished 

by their extremely small size and light weight, are currently 
serving commercial and military users who must meet strict 
government specifications. Their unique self -healing property, 

long life and precision manufacture have made them the accepted 

standard for quality metallized paper capacitors throughout the 
world. If you have a capacitor problem of any kind, our engi- 

neers will be glad to consult with you. 

For complete information on Astron METALITE and 

other standard capacitors, write for Catalog AC -3. 

iTtldertar4 

Export Division: Rocke International Corp., 13 E. 40th St., N. Y. C. 

Depend On-Insist On 

233 Grant Avenue, E. Newark, N. J. 

In Canada: Charles W. Pointen, 1926 Gerrard St. East, Toronto 
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N EWSjqr2/kx COAXIAL 
provides high -power, low -lass communication links 

Cut -away Section of 
Styroflex Coaxial Cable 

Inner Copper Conductor 

Styroflex Tape Helix 
Keeps inner conductor absolutely 
and Permanently centered, 
even t sharp bends. 

Provices a uniform combination 
of sol d and air dielectrics at 
every cross-section of cable. 

Outer Eelt of Styroflex Tape 
Increaïes leakage path between 
inner conductor and outer 
aluminum sheath. 

Outer Aluminum Sheath 
Consists of continuous aluminum 
tube without joints. 

Acts as outer conductor. 

Typical TV antenna installation 
of Styroflex coaxial cable as a 

power line from station trans- 
mitter to antenna. 
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CABLE BY PHELPS DO GE 

in semi -flexible 1000 -ft. lengths without joints! 

Reflections Reduced to Absolute Minimum 
in AM, FM, TV and Microwave Applications 

Phelps Dodge Copper Products Corpora- 
tion's new semi -flexible, aluminum sheathed 
Styroflex cable is specially designed to meet 

the need for a high -power, efficient low -loss 

coaxial cable in the AM, FM, TV and micro- 
wave fields. The cable reduces reflections- 
which cause ghost images in television and 
distortions in communications-to an abso- 
lute minimum. 

It was developed by Felten & Guilleaume 
Carlswerk, of Cologne, Germany, which has 

made a great many successful installations of 
the cable throughout Europe. Phelps Dodge 
is currently making the cable for sale in the 

G In test of strength and ruggedness of Styroflex 
coaxial cable, heavy truck drives over several 
samples without damaging them. 

United States in standard American sizes and 

impedances under a working agreement with 

the Cologne firrn.The cable is manufactured in 

continuous 1000 -foot lengths, without joints, 
and shipped on reels. 

Outstanding feature of the cable is the use 

of insulating Styroflex film to form a helix. This 
helix, built up of hundreds of precision -wound 

Styroflex tapes, firmly supports and centers 
the inner conductor coaxially in an aluminum 
sheath at all times, assuring retention of ex- 

cellent electrical properties. Essential flexibil- 

ity of the Styroflex tape is obtained by special 
manufacturing techniques. 

e Perfect centering of inner conductor is maintained by 

Styroflex tape helix, regardless of bending or load cycling 

both during installation and in service. 

PHELPS 1111118E CliPPER PRODUCTS 
CORPORATION 

40 WALL STREET, NEW YORK 5, N.Y. 
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BY RIBBED.DE$IGN 

stabilises core performance! 
Latest in a long line of transformer core advance- 
ments, ribbed design gives additional stability to the 
inherent high level of Hipersil® Core performance. 

Because this improvement adds to the mechanical 
strength of the core, it minimizes the possibility of 
springing the sections, thus keeps the matching etched 
core surfaces in intimate contact. This assures the best 
in a low -reluctance, low -loss butt joint. Ribbed cores 
have the same sizes and tolerances as superseded 
non -ribbed cores. 

You can cut size, weight and assembly costs in all 
types of electrical and electronic transformers with 
Hipersil Cores. They combine highest permeability 

with lowest losses in a wide range of sizes, for all 
frequencies (i through 12 mil cores). Greater flux - 
carrying capacity, increased mechanical strength help 
make them the best core on the market. For specific 
information on how to apply them to your product, 
write Westinghouse Electric Corporation, P. 0. Box 
868, Pittsburgh 30, Pennsylvania. J.7o629 

YOU CAM BE SSURE...IF leµ 

Westinghouse 
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where size and weight 
must be kept to a minimum 

Applications: 

These hermetically -sealed, self-contained power supplies 

are designed to transform AC to high voltage-low cur- 

rent DC for many applications. Our exclusive engineer- 

ing techniques and oil -filled construction assure smaller, 

lighter, more flexible units. 

radiation counters 

photoflash devices 

spectographic analyzers 

projection television sets 

dust and electrostatic 
precipitators 

oscilloscopes 

display tubes 

etc. 

Send us your requirements and we will recommend the best HiVolt Power Supply. 

MANUFACTURERS 
Glassmike Capacitors 

Plasticon Capacitors 

Hi Volt Power Supplies 

Pulse Forming Networks 

Condenser'%roducts Company 
Division of New Haven Clock & Watch Co. 

7517 North Clark Street Chicago 26, Illinois 

* Hi Volt Power Supplies ... occupy as little as 1/3 the space; weigh as little as 20% of conventional supplies 

ELECTRONICS - December, 1952 95 



Paper Dielectric Capacitors 
JAN -C-25 types 

For use in military electronic equipment, Mallory paper dielectric 
capacitors conform to Characteristic E of Specification JAN -C-25. 
The following types are included in the Mallory line.. 

CP-25, CP-26, CP-27, CP-28, CP-29 
CP-53, CP-54, CP-55, CP-67, CP-69 

Into these military -type capacitors go the same engineering know- 
how and production craftsmanship which have made Mallory 
capacitors the standard of quality in industrial and electronic 
fields. They are now in quantity production and your inquiry will 
receive prompt attention. 
Look to Mallory for all your capacitor needs ... whether for military 
or civilian application. 

Expect more... Get more from 

CP-29 

New Folder Describes 

JAN -C-62 Capacitor Types 

In addition to paper dielectric 
capacitors, Mallory produces a 
full line of electrolytic capacitors 
conforming to JAN -C-62. Write 
for your copy of our new 
Technical Bulletin. It is an ideal 
reference for everyone who uses 
or specifies electrolytic capacitors. 

MALLORY 
Parts distributors in all major cities stock Mallory standard components for your convenience 

MALLORY 
MALLORY B CO: Inc. SERVING INDUSTRY WITH THESE PRODUCTS: 

Electromechanical-Resistors Switches Television Tuners Vibrators 
Electrochemical-Capacitors Rectifiers Mercury Dry Batteries 
Metallurgical -ContactsSpecial Metals and Ceramics Welding Materials 
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MAD -MONEY ... Best estimate 
of probable national -security ex- 
penditure this winter and next 
spring looks like this: 

Annual Rate 
4th quarter, 1952 $54 billion 
1st quarter, 1953 $55-$56 billion 
2nd quarter, 1953 $56-$57 billion 

Assuming that perhaps 5 per- 
cent of the total expenditure goes 
for electronic equipment, it is ap- 
parent that no great change in the 
level of our industry's business 
with government is in the immedi- 
ate offing. 

Procurement of staple items 
such as clothing, small arms and 
trucks is well along and may de- 
cline. Procurement of electronic 
items is not so far along and may 
increase. But it probably will not 
increase sharply because the mili- 
tary continues to be cautious 
about stockpiling items so readily 

' rendered obsolete by important 
new technical advances. 

S.R.O. ... Standing room only, 
and very little of that, awaited 
latecomers at recent National 
Electronic Conference sessions on 
transistors and electronic equip- 
ment reliability, indicating con- 
tinued interest in the new and the 
needed. Old -guard subjects that 
once drew crowds in the multi - 
ring -circus type technical meeting 
took a back seat. 

The Chicago shindig is not an 
isolated example. Last March at 
the New York IRE meeting the 

CROSS 

TALK 

transistor session had to be re- 
peated in its entirety to accommo- 
date overflow crowds, and in this 
instance, too, meetings devoted at 
least partially to equipment relia- 
bility were well attended. 

TEAMWORK ... In English as 
well as in American movie studios 
electronic cameras are being 
teamed experimentally with op- 
tical cameras. The electronic 
camera views the scene to be 
photographed and film is made by 
aiming a conventional camera at 
the display screen of a cathode- 
ray -tube monitor. 

One advantage of the scheme 
is the ease with which various 
cameras on a set can be elec- 
tronically faded together, reduc- 
ing the need for film splicing. 
Another is the extreme flexibility 
with respect to sensitivity and 
latitude of which the electronic 
camera is potentially capable. 
Still another is the simplicity with 
which electronic cameras can be 
remotely controlled. 

Already films satisfactory for 
television broadcast have been 
made by the process. Further 
refinements, particularly with re- 
spect to line structure, will even- 
tually produce films suitable for 
conventional projection in the- 
aters. It may be that this is the 
first long stride toward elimina- 
tion of film entirely. Development 
of suitable tape-recording systems 
would be the next step, bringing 

all -electronic movies, with all that 
this implies with respect to distri- 
bution as well as production. 

TROUBLE ... Causes of radar 
failure were recently recorded 
aboard a cruising American naval 
vessel. Arranged in order of 
"down -time" hours, they turned 
out to be (1) mechanical, (2) elec- 
trical and (3) "electronic." Few- 
est failures, in other words, were 
classified as electronic in the nar- 
row sense of the word. 

Gears never intended for serv- 
ice at sea gummed up. Motors 
unsuitable for this type of 
service had corroded. Such failures 
could have been avoided if the 
manufacturer, quite skilled in 
electronic circuitry, had been 
equally experienced mechanically 
and electrically. 

It is becoming more and more 
evident, as time passes, that the 
mechanical engineer in particular 
plays a very important part indeed 
in the field of electronic equipment 
design. 

ARITHMETIC . . . Each edi- 
torial page of ELECTRONICS is equal 
in content to two average pages of 

a modern technical book. This issue 
contains some 125 pages of such 
material, or the equivalent of a 250 - 

page book. This you get for about 
half the price of an old-fashioned 
shave and haircut, assuming a two- 
year subscription. We think it's 
quite a buy. 

ELECTRONICS - December, 1952 97 



Navy VLF Transmitter 
Stentorian voice from Jim Creek will reach submarines cruising below surface and insure 
reliable arctic communications despite frequent magnetic storms. Either c -w or fsk 
teleprinter operation is available. Dual power amplifiers use push-pull 5831 triodes. 

Catenary antennas are suspended between mountain peaks 

NEXT SPRING the Navy will com- 
mission the world's most 

powerful radio transmitter. De- 
veloping more than 1,000,000 -watts 
in the very -low -frequency band, the 
transmitter will provide both c -w 
and teleprinter communications 
throughout the entire Pacific area. 
Following precedents set at Haiku, 
Oahu, T. H. and Trinidad, B. W. I., 
antenna spans will be suspended 
between mountaintops to eliminate 
the need for high towers. These 
antenna spans or catenaries will 
vary from 8,700 to 5,640 feet in 
length and from the midpoint of 
each span, a 900 -foot downlead will 
be suspended. 

The transmitter site, Jim Creek 
Valley, near Arlington, Washing- 

ton, is a natural for this type of 
antenna system. It is flanked on 
the north by 3,200 -ft Wheeler 
Mountain and on the south by 
3,000 -ft Blue Mountain. The valley 
floor averages about 700 feet above 
sea level. The station is 55 miles 
northnortheast of Seattle, 20 miles 
inland from Puget Sound. 

Transmitter 

The 1,000 -kw transmitter is con- 
tained within an enclosure 80 ft 
wide and 50 ft deep. The trans- 
mitter is actually a dual 500 -kw 
transmitter arranged in the shape 
of the letter U. Between the wings 
of the U are the operator's desk, 
control console, master oscillator/ 
monitor and tone -keying equip- 

ment. On each side are the main 
rectifiers followed by the exciters 
and 500 -kw power amplifiers. The 
base of the U contains the control 
panel and meters for the switch 
gear, water temperature and flow, 
pressure pumps and other auxil- 
iary equipment. 

The transmitter tunes from 14.5 
to 35 kc and has been designed 
around the RCA type 5831 triode. 
Each of the two power amplifiers 
employs three 5831's, two in the 
push-pull circuit with the third 
available as a spare. The tubes are 
cylindrical, with disk electrode con- 
nections and are about 10 inches in 
diameter and 20 inches high. The 
anode, grid supports and cathode 
beam former are water cooled. The 

Navy vif transmitter in Jim Creek Valley will deliver 1,000 kw to catenary antennas suspended between twin 3,000 -ft peaks. Open 
towers (foreground) will carry antenna -feed bus 
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Will Radiate 1,000 KW 

-04 

By T. D. HOBART 
Electronics Transmitter Plant Design 

Section 
Shore Electronics Division 

Bureau of Ships, Department of the Navy 
Washington 25, D. C. 

6 -volt filament structure of thori- 
ated tungsten will require approxi- 
mately 13 kw heating power. Each 
tube will require about 1,200 to 
1,500 watts grid drive for 285 kw 
output at 80 percent plate efficiency. 
Plate voltage is 11.5 kv. The four 
operating tubes in both power amp- 
lifiers will deliver 1,000 kw to the 
antenna system exclusive of helix 
losses. 

The transmitter is situated on 
the second floor of the transmitter 
building. Power transformers, 
switchgear, pumps, distilled -water 
tanks, heat exchangers, shops and 
telephone -cable terminals are lo- 
cated directly below on the ground 
floor. Immediately to the rear of 
the transmitter and machinery 
spaces are two integral helix 
houses, each 75 feet square and 60 
feet high. 

Circuit Details 

The transmitter begins with a 
crystal controlled and monitored 
oscillator, capable of on/off keying 
or frequency shift keying ±25 cps. 
The oscillator output is in the order 

Transmitter building contains dual 500 - 

kw rigs and auxiliary equipment. Struc- 
tuse is copper shielded against intense 

electromagnetic field 

Mammoth variometer of litzendraht cable is tuning element of power -amplifier tank 
circuit 

of 5 watts. By coaxial cable either 
of two such oscillators may excite 
either of the exciters that follow. 
Only one oscillator is in use at a 
given time on a single frequency. 
The block diagram, Fig. 1, gives 
the complete tube lineup. 

The exciters are a cascade series 
of R -C coupled amplifiers terminat- 
ing in a cathode follower driving a 
pair of air-cooled 892R's. No tun- 
ing is required over the frequency 
range. Inverse feedback from the 
exciter output to input stabilizes 
exciter gain and power output so 
that either one or both of the power 
amplifiers may be driven by either 
of the exciters. 

The power amplifiers are push- 
pull circuits, with mica tank capaci- 
tors, litzendraht-cable variometer 
tank inductances and inductive an- 
tenna couplers. Normally the left 
power amplifier will drive the left 
half of the antenna and the right 
side is similarly connected. Pro- 
vision is made however, so that 

either power amplifier may be con- 
nected to either half of the antenna 
or to its own water-cooled dummy 
load for test purposes. 

Antenna System 

An automatic tuning device is in- 
corporated in each power amplifier 
and antenna half to maintain an- 
tenna resonance. The device re- 
ceives samples of grid -drive and 
antenna current in each half of the 
antenna and compares the phases 
of the sample voltages. Departure 
from the phase relationships at an- 
tenna resonance will cause thyra- 
trons to conduct so as to control 
rotation of the antenna -tuning vari- 
ometers in a direction to restore 
resonance. 
The antenna, as shown in Fig. 2, 

consists of ten catenary spans ar- 
ranged in a zig -zag plan and sus- 
pended from 200 -ft support towers 
erected on the crests of the twin 
mountain ridges. There are six 
support towers on each mountain 

WHY NAVY RADIO CLINGS TO VLF 

Very -low -frequency waves behave as though they were propagated in the 
space between two concentric reflecting spherical shells representing the 
earth and the lower edge of the ionosphere'. 

Their propagation is characterized by very small ground -wave attenuation, 
particularly at the lowest frequencies, very slight sky -wave penetration of the 
ionosphere, and relatively small energy absorption in the ionosphere, which also 
decreases with frequency. Losses increase during magnetic storms but the 
effect of these storms is less pronounced as frequency is decreased. 

With its 1,000 -kw vlf transmitter, the Navy expects to radiate a strong 
signal into the extreme reaches of the Pacific Ocean and to maintain constant 
contact with ships in the far north, despite frequent magnetic storms that cause 
radio blackouts of high -frequency signals. 

Very -low -frequency waves also penetrate the ground and sea for a consid- 
erable distance. Patrolling submarines, including those of the atomic -powered 
variety, will never need break surface to receive their orders from Big Jim 
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Enclosed towers on north slope of valley contain concrete counterweight and pulley 
system to hold antenna system in tension despite varying ambient temperature. Coun- 
terweights are attached to steel tail cables that connect ho the antenna downlead 

through large porcelain insulators 

ridge. All catenary spans are 
spaced 400 feet apart at their mid- 
points except the fifth and sixth 
spans, which are spaced 1,000 feet 
apart, dividing the antenna into 
east and west halves. 

The active radiating element of 
each span is made of 1.01 -in. cable 
spun from 37 strands of No. 
7 extra -high -strength copperweld 
wire. The radiators are connected 
to the support towers by plough - 
steel tail cables. Each radiator is in- 
sulated from each of its two tail 
cables by eight 6 -ft -long, 6 -in. diam- 
eter porcelain insulators. These 
are arranged in two series groups 
of four parallel clusters each. 

A downlead of 0.92 -in. hollow 
copper tubing is suspended from 
the center of each catenary span. 
Each downlead terminates in two 
spans that go to towers located on 
opposite slopes of the valley. The 
downleads are held in tension by 
concrete counterweight -and -pulley 
systems located within the enclosed 
towers on the north mountain slope. 

Each half of the transmitter 
drives five antenna spans and from 
each helix house, antenna -feed 
buses run up and down the south 
slope of the valley supported on 
125 -ft bus towers and connect to 
the downlead through feeder spans. 
Distance from bus tower to cate- 
nary midpoint ranges between 1,000 
and 1,200 feet. 

Total antenna current is expected 

Elaborate ground system is made up of copper conductors. Ground wires take to the air when crossing creek as shown at left. Close- 
up at right is creek diversion wall and shows one -inch copper conductors brazed to form ground screen 
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to be just over 2,100 amperes. An- 
tenna insulator voltage will be in 
the order of 240 kv. 

The tapering nature of the 
valley causes spans to vary in 
length. Of the ten catenary spans, 
the longest is 8,700 feet, the short- 
est 5,640 feet, the west antenna half 
averages 8,500 feet, the east half 
6,500 feet. The antenna is de- 
signed as standing rigging to with- 
stand i -inch radial ice in a 65 -mile - 
per -hour gale. To accommodate 
the ice and wind loadings at a 
proper safety factor, sags in the 
catenary spans vary from 495 feet 
for the shortest span to 1,063 feet 
for the longest. The area between 
the twelve, 200 -ft support towers 
encompasses 725 acres òf which 435 
acres are covered by active radiat- 
ing elements of the antenna. 

The intense electromagnetic field 
around the transmitter necessitates 
an elaborate grounding system for 
the entire structure, including cop- 
per shielding and a ground screen 
around the building. The photo- 
graph shows aerial ground wires 
crossing the creek southeast of the 
transmitter. The detail photograph 
shows the ground system at the 
creek diversion wall. One -inch 

G-5.640 FT__ ,! ̀ , 
darnel .: . G=8 700 FT -.he, 

LEGEND 

(1) TRANSMITTER BLDG (E)SUPPORT- 

.3) EMERGENCY PWR (FI DOWNLOAD ._ D 

(CI BUS TOWERS (G) ANTENNA SPAN °_ 
1LI COUNTERWEIGHT TOWERS (HI ANTENNA -FEED BUS 

Btu E 

FIG. 2-Antenna system consists of ten catenary spans arranged in zig -zag fashion. 

Downlead from center of each catenary terminates in two spans. Antenna feed bus 

runs along south slope of valley. Towers on north slope contain counterweights 
that keep antenna system in tension 

conductors are brazed by the Cad - 

weld process. 

Supporting Facilities 

Approximately 7,000 acres have 
been acquired for the transmitter 
site. Besides the antenna field and 
areas for shops and other facilities, 
the site includes the watershed of 
Jim Creek and Twin Lakes to sup- 
ply water for cooling and fire -fight- 
ing purposes. 

Prime electric power, about 2,500 
kw, is to be supplied from the Bon- 
neville Power Administration sys- 
tem over a 12 -mile, 110 kv spur line 
to a transformer station within the 

radio -station reservation. The 
substation will transform incom- 
ing high voltage to 4,160 volts, 3 

phase, and lower voltages for trans- 
mitter and other station use. A 

diesel-electric plant provides an 
emergency power source. 

There will be supporting ma- 
chine, electrical, carpenter, paint, 
sheet metal and automotive servic- 
ing shops and store houses, as well 
as living and recreation facilities 
for a 46 -man staff. 

REFERENCE 

(1) F. E. Terman, "Radio Engineers' 
Handbook", p 733, McGraw-Hill Book 
Co., Inc., New York, 1943. 
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Ultrasonic Tinning 

Tinning aluminum strip with ultrasonic tool 

THE LIGHT METALS such as 
aluminum form inert surface 

oxides that cannot be removed ex- 
cept by strong reagents. Aluminum 
oxidizes very rapidly and a cleaned 
surface reacts with oxygen almost 
instantaneously on exposure to air 
under normal conditions. It is thus 
necessary that any method devised 
for surface cleaning should insure 
that wetting by the solder occurs 
at the same time. 

Active fluxes such as dilute hy- 
drofluoric acid may be used, but it 
is impossible to completely free a 
joint made by this means from 
acid residue. There is also consid- 
erable danger of after -corrosion 
due to included flux. 

One standard procedure is to 
puddle molten solder onto the sur- 
face of the metal to be tinned and 
then scratch -brush the metal below 
the molten solder, abrading the 
oxide from the surface. As solder 
covers the metal it cannot reoxidize 
and a wetting action will take place. 

Scratch brushing can never com- 
pletely remove the oxide and at best 
it cannot provide anything more 
than a series of keys through the 
oxide layer, on which will float a 
film of solder. Unless the surface 
is reasonably flat and uniform it is 
very difficult to use a scratch brush. 
Despite these limitations, there are 
some applications where it can be 
used successfully. The jointing of 
cable sheaths has been carried out 
by this means for some time.' 

Tinning aluminum -foil ends of paper capacitors 

When a liquid is subjected to 
rapidly oscillating pressure of in- 
creasing amplitude, vapor -filled cav- 
ities within the liquid will expand 
and contract until a point is reached 
where a violent collapse will occur, 
producing extremely high localized 
pressures. If the implosion takes 
place adjacent to a surface im- 
mersed in the liquid, small particles 
will be eroded away. 

Cavitation Abrasion 
The passage of a high -intensity 

sound wave through a liquid is ac- 
companied by cavitation. In prac- 
tice, ultrasonic frequencies are used. 
Recent research work has shown 
that cavitation intensities increase 
at the lower -frequency end of the 
ultrasonic spectrum.' As the fre- 
quency is increased, the sudden 
collapse of the bubble is changed 
into a more gradual oscillation. The 
choice of frequency is also governed 
by the nuisance value òf the sound 
wave; 20 kc is inaudible to most 
humans but will induce active cavi- 
tation. It has been known for some 
time that this effect can be applied 
to the tinning of metals.' The sold- 
ering action with an ultrasonically 
vibrated iron is shown in Fig. 1. 
The displacement of oxide by solder, 
leaving the oxide and other foreign 
matter on the surface of the solidi- 
fied solder, is peculiar to aluminum 
and its alloys. 

German reports as early as 1936 
mention the application of ultra- 

sonics to the tinning of light metals 
such as aluminum. Since this date 
a number of papers have been pub- 
lished covering ultrasonic equip- 
ment designed specifically for this 
purpose.`°' 

The choice of suitable transduc- 
ers for the suggested frequency 
range is limited. Magnetostriction 
units provide convenient sources of 
power and enable robust assemblies 
to be built suitable for most indus- 
trial applications. The magneto - 
striction effect is too well known to 
need description but in this particu- 
lar application the choice of mate- 
rials merits some thought. 

Ultrasonic Soldering Iron 

Nickel has been generally used 
for magnetostriction transducers, 
but suffers from some disadvan- 
tages when applied to soft soldering. 
Probably the most important factor 
is that the Curie point is low and as 
the temperature of operation ap- 
proaches this critical value, the 
magnetostriction effect will de- 
crease. Nickel also has a low resist- 
ance to mechanical fatigue and the 
design of high -output transducers 
for operation over long periods 
presents many problems. 

Cobalt -iron alloys have a high 
resistance to fatigue and a Curie 
point in the region of 900 C. The 
change in length on carefully heat - 
treated samples is nearly as great 
as nickel and the over-all efficiency 
of energy conversion is high. 
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Techniques for Aluminum 
Ultrasonic drivers on soldering irons and solder pots produce cavitation action that re- 

moves oxide film from aluminum, giving simultaneous cleaning and tinning without 

flux. Oscillator system is self -driven at natural resonant frequency of load through use 

of pickup coil on magnetostriction driver, eliminating need for tuning 

The ultrasonic soldering iron to 
be described utilizes a longitudi- 
nally excited magnetostriction ele- 
ment operated at a half -wavelength 
resonance. This means that there 
is a node of vibration at the phys- 
ical center and an antinode at 
either end. This allows a center 
mounting to be used without im- 
posing mechanical damping. The 
transducer is made up of a pack 
of cobalt alloy laminations in- 
sulated from each other in trans- 
former style. This type of con- 
struction is superior to the more 
conventional nickel tubes as eddy - 
current losses are kept to a mini- 
mum. No physical fatigue has been 
noted, mainly due to the avoidance 
of highly stressed parts of the 
structure. 

By ALAN E. CRAWFORD 
EquIpmellt Div Wit, 

Mullard Ltd., 
London, England 

A soldering iron bit is attached 
to one end of the transducer. The 
dimension from the tip of the bit 
to the transducer provides a half - 
wavelength coupling bar. Hard 
soldering is employed for jointing. 
The bit is positioned by a metal 
diaphragm at the nodal point of the 
coupling bar. Excitation of the 
transducer is produced by a high - 
impedance coil wound on one limb 
of the U-shaped element, the mag- 
netic circuit being completed by a 

magnetic alloy block. 
In earlier models, the transducer 

was driven from a power amplifier 
fed by a local oscillator. This 
method has many drawbacks, the 
most outstanding being the neces- 
sity for continuous readjustment 
of the oscillator frequency. Acous- 
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FIG. 1-Ultrasonic tinning action 

tic output from a transducer is a 

maximum when the system is run 
at its natural resonant frequency. 
When used for soldering, the trans- 
ducer will be subjected to wide 
extremes of temperature and ex- 

ternal loading, causing a consider- 
able variation of the fundamental 
frequency. 

A system was therefore developed 
to make the unit self -driving. This 
was done by positioning a small 
variable -reluctance pickup, pro- 
vided with permanent -magnet po- 

larization, at the rear end of the 
transducer as in Fig. 2. The face 
of one limb completes the magnetic 
circuit of the pickup pole piece and 
the gap is adjusted accurately. 
Changes in the dimension of this 
gap produced by shortening of the 
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FIG. 2-Construction of magnetostriction driver for soldering iron 
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transducer under magnetostriction 
influence will produce an induced 
voltage in the pickup coil. This 
voltage is applied to the driver 
stage of a class -C amplifier whose 
parallel -pentode output supplies the 
high -impedance transducer -energiz- 
ing coil, as shown in Fig. 3. 

Generator Circuit 

The reactive component of the 
transducer load is tuned out by C,. 
Matching of the load impedance to 
the output can then be effected by 
adjustment of the number of turns 
of wire on the transducer drive 
coil. This coil consists of 600 turns 
of No. 33 SWG copper wire, layer - 
wound on an insulated bobbin. 

In such a system, stable running 
conditions might be reached at 
fractions or multiples of the natural 
resonant frequency. The pickup is 
therefore tuned by C, to the natural 
frequency of the transducer as- 
sembly. The induced voltage will 
decrease at any frequency outside 
this, and thus decrease power sup- 
plied to the driving coil. 

In any resonant circuit of this 
type, noise composed of many dif- 
fering frequencies will be present 
on initially energizing the circuit. 
The component of the noise which 
has the mechanical resonance fre- 
quency of the transducer will be 
fed back through the amplifier in 
phase to build up a larger swing. 
Other component frequencies will 
not be suitably phased to be re- 
inforced and will therefore not 
increase in amplitude. The trans- 
ducer will thus drop into its natural 
resonant frequency. 

The magnetostriction element is 

contained in a light -weight pistol - 
grip assembly. The soldering bit is 
electrically heated by a low -voltage 
resistance winding, and power for 
the driver coil is controlled by 
means of a trigger switch. Cooling 
fins are fitted to the coupling bar to 
prevent overheating by the heat 
conducted from the bit. 

In a modification of this system, 
the solder bit has been replaced by 
an electrically heated bath contain- 
ing the solder. This type of 
tinning bath can be operated from 
the same power unit used for the 
iron.' 

Soft Solders for Aluminum 
Most normal soft solders will wet 

aluminum and its alloys, but the 
choice of solder depends on other 
factors. Most soft solders possess 
electrochemical potentials differing 
widely from those of aluminum. 
In the presence of moisture, elec- 
trolytic action can cause rapid cor- 
rosion of the solder or the base 
metal. 

It is generally recommended that 
an electrochemical potential differ- 

ence of not more than 0.25 volt 
should be allowed between dissimi- 
lar metals in joints exposed to out- 
door conditions. This can be 
achieved by the use of tin -zinc 
solders. A large measure of protec- 
tion can be obtained by painting or 
protecting the exposed surfaces of 
joints from moisture. An 80-20 
tin -zinc ratio has suitable corrosion 
resistance properties and high ten- 
sile strength. 

Applications 

Although aluminum has a higher 
specific resistance than copper and 
thus greater volume for equivalent 
characteristics, there is a saving of 
30 percent in weight and at least 50 
percent in cost. The saving in 
weight is of major importance in 
the aircraft industry. 

One of the main obstacles in the 
past to wider use of aluminum has 
been its inability to be easily sol- 
dered for electrical connections. Re- 
sults with simple clamped joints 
were generally unsatisfactory, due 
mainly to the entrapped oxide layer 
and the plastic characteristics of 
the metal under pressure. Now, 
however, a stranded aluminum 
cable can be fitted with an alumi- 
num lug. The cable and lug are 
initially dip -tinned in an ultrasonic 
solder bath. The lug is then fitted 
and reheating completes the joint. 

Once a wetting of the metal has 
been achieved and the alloy layer 
built up, soldering can be carried 
out by conventional means for sub- 
sequent operations. Unless the 
alloy layer is completely removed 
by mechanical means, the joint can 
be made or broken many times 
without deterioration of joint 
strength. 
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FIG. 4-Proposed plant layout for continuous tinning of aluminum wire, using 
ultrasonic transducer under molten solder bath 
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When using tin -zinc solder with 
aluminum and its alloys, shear 
strengths of lap joints are between 
one and three tons per square inch 

cf jointed area. This is somewhat 
better than can be achieved with 
conventional soldering on copper. 

Although soft soldering cannot 
compare with welding for ultimate 
strength, there are many structures 
that can be fabricated by soft 
soldering. Antennas for uhf tele- 
vision and for radar can be built up 

of aluminum ; by using ultrasonic 
so dering the structure can be elec- 

tr tally bonded to insure low con- 

ta t resistance at high frequencies, 
a the assembly can be easily 
er cted or repaired when necessary. 

Chassis 

For aluminum chassis, connec- 
ti ns are usually made by riveted 
of screwed connector tags. These 
al not satisfactory over a period 
of time due to the cold flow of 
m st light alloys under pressure. 
T e increase in joint resistance is 

v y marked when high -frequency 
ci cults are used. By soldering the 
c netting tag to an initially 
ti ned area on the chassis, a sound 
m hanical joint with constant elec- 

tr cal properties can be achieved. 
D' sorganization of an assembly line 
di e to changeover of soldering irons 
can be avoided by pretinning the 
chassis at the required points be- 
fore it goes on the production line. 

Where e x t r e m e structural 
stength is not required, an alumi- 
n m chassis can be soft -soldered at 
the corners with an ultrasonic iron. 
Even brackets and components can 
he fastened the same way. 

Aluminum -foil paper capacitors 
have to the past used a pressure 
joint between the end of the foil 
and the connecting lead. This is 
s tisfactory for many applications, 
b t for stringent mechanical condi- 
ti ns there is a tendency for poor 
ell ctrical connections to develop. 
With an ultrasonic soldering iron 
or bath the ends of the foil can be 

ccmnletely tinned, permitting a 
positive soldered connection which 
can be carried out on a production 
basis by means of a conveyor.' 

For hermetic sealing of alumi- 
num cans, the can is tinned to the 
required depth by dipping into an 
ultrasonic solder bath. A pre - 

a proposed layout for such a 

process. The magnetostriction 
transducer is positioned at the bot- 

tom of a conventional solder trough. 
The wire is preheated by previous 
passage through the molten solder. 

After tinning, it is passed through 
a die to consolidate the layer and 

remove excess solder. The thick- 

ness of tin depends largely on the 

velocity of the wire but owing to 

the cold diffusion rate of aluminum 
in tin, it is necessary to have a con- 

siderably thicker layer than normal 

tinned copper wire. 
The advantages in the use of 

tinned aluminum wire are numer- 

tinned lid can then be soldered in 

position after the components have 
been inserted and potting compound 
has been poured in. 

In the manufacture of loudspeak- 
ers, the aluminum leads of the voice 

coil are pretinned in a small ultra- 
sonic solder bath. A soft -soldered 
joint can then be made which in all 

respects is similar to that obtained 
with copper wire. 

Light alloy castings having 
flaws or blow holes that would mar 
the finished appearance can be 

salvaged with an ultrasonic iron. 
The casting is preheated and solder 
is puddled into the hole. The tip 

illittit111ttltit 
111111111111111111 

Production-line setup for tinning aluminum voice -coil leads for loudspeakers with 

ultrasonic tinning bath. Solder pot is at top, replacing po:nted tip of soldering iron. 

Ultrasonic generator (about 20 kc) is in cabinet at left 

of the iron is inserted and tinning 
of the inside hole results. The 

solder can then be built up to con- 

form with the contours of the cast- 
ing 

The use of flux is sometimes a 

disadvantage when normally solder - 

able metals such as brass and cap- 

per require tinning. As one ex- 

ample, telephone relay contact tags 
must be tinned under very clean 

conditions. If flux is used, insula- 
tors and adjacent parts must be 

cleaned after tinning. Ultrasonic 
tinning is effective here. The ultra- 
sonic solder bath can be used with 
little alteration to existing produc- 
tion techniques. 

Work is at present proceeding on 

a plant for the continuous tinning 
of aluminum wire. Figure 4 shows 

ous. There is a considerable sav- 
ing in cost over copper. Stranded 
cables can be made up and handled 
as normal copper cables, and 
soldered to lugs without initial 
tinning. The saving in weight in 

large components such as trans- 
formers and chokes is also consider- 
able. 
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Arrays of high -gain receiving antennas mounted on high towers pick up to evision signals from distant stations. A separate antenna is used for each television channel. Signals received combined and sent down the tower cable to amplifiers that are installed at the base of the tower 
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FIG. 1-Master antenna and tower amplifiers constitute the heart of community tv 
system 

By JOHN M. CARROLL 
dssist(I It Editor 

ELECTRONICS 

HIGH-GAIN vhf tv receiving an- 
tennas are becoming familiar 

landmarks in television fringe areas 
where master community antenna 
systems are bringing satisfactory 
pictures to their subscribers. 

Nearly 150 systems now operat- 
ing or in some phase of planning or 
construction will ultimately serve 
over 1,000,000 viewers. The out- 
look is bright for even greater 
expansion. The present FCC tv 
channel allocation plan, when fully 
implemented, will leave more than 
200 communities without television 
service, either vhf or uhf. Many 
set owners in communities served 
by only one local station will also 
welcome a community master an- 
tenna system capable of pulling in 
signals from network stations. 

Community tv was born in the 
mountainous regions of Pennsyl- 
vania' and today more than a third 
of all systems serve the Keystone 
State's teacup -like communities. 
Mountain -ringed Pottsville, 75 air 
miles from Philadelphia, is served 
by the largest community tv system, 
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FIG. 2-Distribution transformers feed 
in,:oming signals from antennas to sepa- 

rate channel amplifiers 

FIG. 3-Input amplifiers, one for each 
channel (right), and output amplifiers 

(left) boost signal for transmission 

FIG. 4-The agc circuits, top, compen- 
sate for signal fluctuations. Converters, 

bottom, change signals to low band 

Bring TV to Fringe Areas 

a 

Systems using master high -gain antennas and amplifiers may garner 1,000,000 new viewers. 

Installations in use now total 150 and are multiplying rapidly. Outlook is bright for 

continued expansion even when FCC tv allocation plan is completely implemented 

Transvideo, with 1,500 subscribers 
in Pottsville and 150 in nearby Min- 
ersville. Transvideo's system shows 
how master -antenna operators 
tac le the problems of community 
tv :I signal capture, amplification, 
trai smission and distribution. 

Signal Capture 
ingle -channel, twin -bay, 10 -ele- 

ment Yagi antennas are mounted 
on the bridge between 150 -ft twin 
towers erected on the summit of 
1,600 -ft Sharp Mountain. Here 
useful signals can be received from 
Philadelphia's channels 3, 6 and 10, 

Lancaster's (Pa.) channel 4 and 
Ne York's channel 11. At present, 
onl the Philadelphia channels are 
normally distributed to subscribers. 

'The block diagram, Fig. 1, shows 
th tower amplification system used 
at Pottsville. Incoming signals 
fr the single -channel antennas 
ar amplified by preamplifiers lo- 

ca d high on the tower. Signals 
fr odd and even channels, respec- 
tiv ly, are combined and brought 
do n the tower by two coaxial 
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cables. Mixing is accomplished in 

distribution transformers. 
At the foot of the tower, the sig- 

nals on the odd and even signal 
cables are separated and applied to 
appropriate tuned -channel ampli- 
fiers. Another pair of distribution 
transformers is used to divide the 
signal (Fig. 2). 

Input amplifiers for channels 3, 

6 and 10 are shown at the right in 

Fig. 3. Experimentally, an addi- 
tional input amplifier is provided 
for channel 4, Lancaster. 

Portions of the amplified output 
from the channel -3 and channel -6 

amplifiers are fed back through 
control circuits to supply age volt- 
age to compensate for signal 
strength fluctuations at the antenna. 
Two control -voltage sources are lo- 

cated on the top chassis, Fig. 4. 

High -Band Reception 
Only three low -band channels are 

distributed in systems like the one 
in Pottsville. Either channels 2, 4 

and 5 or channels 2, 4 and 6 may be 
distributed. Low -band channels 

are selected because transmission - 
line losses increase sharply with 
frequency. The particular channel 
combinations are chosen to provide 
a guard band between adjacent 
channels to prevent interchannel 
crosstalk. 

Channel 10 must be converted to 
channel 4 for distribution. A 3 -tube 
converter is used. After conversion, 
the signal is applied to a channel -4 

input amplifier, part of whose out- 
put is utilized for agc. 

Channel 3 must be converted to 
channel 2 before being distributed. 
This conversion cannot be accom- 
plished directly. Double conversion 
is performed, taking the signal first 
from channel 3 to channel 12 and 
then from channel 12 to channel 2. 

The three converters are located on 

the bottom chassis, Fig. 4, along 
with the channel -4 (ex -channel -10) 
input amplifier. 

The signals are finally applied to 
the output amplifiers shown at the 
left of Fig. 3. These amplifiers 
have no agc circuit but are other- 
wise identical with the input ampli - 
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FIG. 5-Main trunk cable carries signal 
from tower amplifier to town at foot of 
mountain. Cable is carried on utility 

poles 

fiers. After amplification, the sig- 
nals are supplied to another distri- 
bution transformer and sent down 
Sharp Mountain on an RG -11/U 
transmission line. Figure 5 shows 
the transmission line carried on the 
same utility poles that bring power 
lines to the receiving site. 

Line amplifiers are installed at 
regular intervals along trunk lines. 
The line amplifier consists of an 

Table 

FIG. 6-Line amplifier, left, maintains 
signal level on trunk while distribution 
unit, right, feeds several subtrunks or 

feeders 

input and an output amplifier for 
each of the three channels. The 
amplifier chassis are the same as 
those used in the tower amplifier. 
However, age is not invariably ap- 
plied to the input amplifier as is 
the case of tower amplifiers but only 
where necessary to equalize the dif- 
ferent attenuation of signals differ- 
ing in frequency. The line ampli- 
fiers are contained in the box 

I-Characteristics of Amplifiers Used in Community Master 
Television Antenna Systems 

Maker and Type 
Blonder -Tongue Labs. 

Mixer Amplifier 
Commercial Antensifier. ... 

Jerrold Electronics 
Preamplifier 

Reamplifier 
Philco Corp. 

Preamplifier (Hi & Lo Band) 
Mixer Amp (Hi Band) 
Mixer Amp (Lo Band) 
Line Amp (Hi Band) 
Line Amp (Lo Band) 

RCA 
Tower Amplifier 

Input Strips (Ch 7-13) 
Input Strips (Ch 2-6) 
Output Strips (Ch 2-6 only) 

Line Amplifier (2 Strips) 
Spencer -Kennedy Labs. 

Chain Amplifier 
Technical Appliance Corp. 

Power Amplifier 
Voltage Amplifier 

Transvision Inc. 
High Channel Amp 
Low Channel Amp 

National Antenna Corp. 
High Channel Amp 
Low Channel Amp 

Single Channel 
or Broad Band 

Single Channel 
Broad Band 

Single Channel 
if 

« 

u 

if 

Broad Band 

Single Channel 

a 

,f 

a 

if 

if 

if 

a 

,t 

Tube Lineup 

1-6ÁB4, 1-6CB6 
2-6J6, 2-6BQ7 

cascode 6AK5 feeding 6J6, 
4-6AK5 

5-6AK5 

1-6BQ7, 1-6CB6, 1-6ÁK5 
1-6BQ7, 4-6AK5 
1-6BQ7, 1-6CB6, 1-6AK5 
5-6AK5 
2-6CB6, 1-6AK5 

3-6AK5, 1-6AN5 
3-6AK5 
3-6AK5 
3-6AK5 each -strip 

12-6AK5 

3-6AK5, 1-6J4 
3-6AK5 

5-6AK5, 1-6AN5 
4-6AK5, 1-6AN5 

4-6AK5, 1-6AN5 
3-6AK5, 1-6AN5 

FIG. 7 -Subscribers' lead-ins tap off 
feeder line using isolating impedances. 
Lead-ins are commonly RG -59/U coaxial 

cable 

shown at the left in figure 6. 
The box at the right contains 

a voltage -regulating transformer, 
safety switches and an eight -way 
distribution transformer that pro- 
vides feeder lines for neighborhood 
signal distribution. 

Figure 7 shows five lead-ins to 
subscribers' homes tapped off a 
neighborhood feeder line. For 
economy, home lead-ins are com- 
monly RG -59/U coaxial cable. An 
isolating impedance is inserted at 
each tap -off. Depending upon the 
antenna system in use, this imped- 
ance may be either capacitive or re- 
sistive. In either case, the imped- 
ance decreases in value as the end 
of the feeder is approached, equal- 
izing signal power supplied to the 
subscribers on the feeder. 

In some systems, an impedance - 
matching device is used at the sub- 
scriber's set to match the 75 -ohm 
line impedance with the 300 -ohm 
set impedance for optimum power 
transfer to the set and minimum 
radiation from the lead-in. 

Antenna Array 
All-important in design of a com- 

munity antenna system is location 
of the antenna site. In general, the 
best way to select the site is to set 
up a TV receiver at each proposed 
location and select the site at which 
the best picture is received. Tests 
should be long enough to average 
out propagation anomalies. 

Receiving antennas commonly 
used in community tv include 10 - 
element Yagis, five -element Yagis, 
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either twin or single fed, and rhom- 
bics. Antennas are often paralleled 
in bays. Systems may then include 
several bays for each channel. 

In some installations, wave traps 
ar inserted at the antenna. These 
arI of the bridged -T type designed 
fo maximum Q and are used to 
el inate interference such as 
al ses from harmonics of f -m sta- 
ti ns, amateur stations or from ad- 
j ent-channel tv stations. The 
fil ers are designed with a bandpass 
characteristic 60 db down at the 
undesired frequency and less than 
1 db down at the desired frequency. 

Community systems in flat coun- 
try like Indiana and Texas often use 
towers up to 500 feet high to pull in 
signals from distant stations. In 
mountainous regions, where a na - 
t ral barrier rather than distance 
ihibits tv reception, towers 100 to 
200 feet high are erected, usually 
on a nearby mountain summit. 

win towers with the antenna 
ray mounted on a connecting 
idge are gaining increasing favor. 

Tower Amplifiers 

The first amplification stage of a 

community system establishes the 

system signal -to -noise -ratio and 

tubsequent amplification can never 

prove upon the signal received at 
he foot of the tower. 

Preamplifiers having one or more 

tages are often located high on 
the 

ower. An alternative scheme is to 

se low -loss, radiation -proof coaxial 

able from the antenna and to 

ocate the preamplifier at the base 

f the tower. 
Automatic gain control is first in- 

roduced in the tower amplifier. A 

portion of the amplified output is 

fed back to the input amplifier grids 
through an amplifier and diode com- 

bination. A good age system should 

compensate for gain increases up to 

30 db. 
Three types of amplification are 

used in community tv. The broad- 
band system uses amplifiers having 
a bandwidth from 40 to 225 mc. 

The single -channel system uses a 

separate amplifier tuned to each 

channel received at the antenna. 
This may include any vhf channel 
from 2 to 13. The single -channel 
converter system provides three 
channels which may be either chan- 
nels 2, 4 and 5 or 2, 4 and 6. 

Representative of broad -band 
systems is the Spencer -Kennedy 
amplifier shown in Fig. 8A. The 
amplifier consists of two stages 
each having six 6AK5's with their 
grids connected at equal time inter- 
vals along an artificial delay line 
and plates connected at correspond- 
ing intervals along another line. 

The lines consist of lumped induct- 
ances and the input and output 
capacitances of the tubes. 

The input wave travels down the 
grid delay line, exciting each tube's 
grid in turn. A corresponding wave 
is set up in the plate line. This 
wave travels down the plate line, 
reaching the plate of each amplifier 
tube in time to reenforce the ampli- 
fied signal coming through the 
tube. This amplification continues 
through the stage and the output 
of the plate line is coupled to the 
input of the second -stage grid line. 

The second stage is identical with 
the first except that the output of 

the plate delay line is matched to 
the external load. The amplifier 
has a nominal gain of 21 db and a 

response characteristic flat within 
plus or minus 1.5 db over its pass - 
band. 

A typical broad -band response 
curve is shown in Fig. 8B. Irregu- 
larities in an amplifier's response 
curve are accentuated when several 
such amplifiers are cascaded. How- 
ever, broad -band amplifiers have a 

lower cost per unit and are often 
used in smaller community installa- 
tions as well as to extend single - 
channel systems. 

Single -Channel Amplifiers ' 

Single -channel amplifiers, tuned 
to any vhf channel, are available for 
community tv use. These ampli- 
fiers provide more gain than the 

5+ 

INPUT 

OUTPUT 

(A) 

(0) 

24 

20 

16 

B+ 

15t STAGE 

2nd STAGE 

ALL TUBES 6AK5S 

TYPICAL FREQUENCY RESPONSE CHARACTERISTIC 

72 INPUT AND OUTPUT IMPEDANCE 

40 80 120 160 

FREQUENCY IN MEGACYCLES 

200 240 

FIG. 8-Broadband amplifier (A) using twin delay lines amplifies signals from 
40 to 225 me with response characteristic shown (B) 
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68 

FIG. 9-Four-stage tuned amplifier is suitable for either line or tower amplifier use 

wide -band type and readily cascade. 
However, high -band gain is often 
as much as 10 db below low -band 
gain. Moreover, transmission -line 
attenuation is much greater at 
high -band frequencies. When both 
high- and low -band channels are 
distributed in a community tv sys- 
tem, amplifiers must be inserted in 
the line more frequently than would 
be necessary if only the low -band 
channels were transmitted. This 
increases power consumption and 
meter rental charges that are in- 
curred each time power is drawn 
from utility lines. For these rea- 
sons, most community master an- 
tenna systems use single -channel 
amplification of low -band channels 
only. 

A typical amplifier used in a 
single -channel, converter -type sys- 
tem has a gain on the order of 50 to 
60 db, a response characteristic flat 
within db over its six -me pass - 

band and 30 to 40 -db rejection at 
the nearest interfering channel. 

The circuit of a representative 
single -channel amplifier, the Taco 
amplifier, is shown in Fig. 9. It uses 
three 6AK5's in cascade feeding 
the 6J4 output stage. A complete 
line amplifier consists of three such 
strips mounted on a master power 
chassis containing the 5U4 rectifier. 
Stagger tuning is used to achieve 
a six -mc bandwidth. Its rated gain 
is 56 db as a low -band amplifier and 
46 db when used in tower amplifiers 
for high -band service. 

Signal Converters 

Converters are used either to 
convert high -band signals to low 
band or to interpose a signal be- 
tween two low -band channels. High - 
to -low, low -to-high and low -to -low 
converters are available. 

Most converters have crystal -con- 

trolled local oscillators and fre- 
quency multipliers. Vacuum -tube 
and crystal mixers are both in use. 
The vacuum -tube mixer provides 6 
to 18 db gain depending upon the 
frequency conversion required. The 
crystal introduces about 3 db loss 
but is often used for economy. Con- 
verters having r -f amplifier stages 
are available. 

Signal Distribution 

The main trunk cable is split into 
several subtrunks to serve all parts 
of the community and the sub - 
trunks are, in turn, split into sev- 
eral feeders. Conservative design 
practice is to serve subscribers only 
from feeders. Each time the signal 
is amplified it must be split between 
three tuned channel amplifiers and 
recombined after amplification. 
Several unique signal -splitting and 
signal -mixing devices are used. 

Figure 10 shows the circuit of an 
electronic distribution unit that 
feeds six lines from the main trunk. 
The unit utilizes six 6AK5's con- 
nected as plate -loaded pentodes 
bridging the trunk. Similar line - 
bridging amplifiers are used in 
many age circuits. 

In some systems, subtrunks and 
feeders are fed at the output of the 
line amplifiers. Here the channel 
amplifier outputs pass through 
series -tuned circuits to a common 
bus. Usually two outputs are avail- 
able although up to six outputs 
can be had when cathode followers 
are used to provide isolation. 

7-1:41.3-3-- 15 

TRUNK 6AK5 
INPUT 2004ùF 

200 
44F 4 1,000 

UUF 

_LO 

6455 

FEEDER OUTPUT 
3 4 5 

J_15 O _L15 O 15 -- O 
T14).1F 44F 

3 64K5 6AK5 

11. 
64K5 

Ilil 
1,000 1,000 1,000 
44F IJ4F 44F 

6 3V A -C 

1,000 
4UF 

1,000 
44F 

a 

6 

15 O 
44F 

1,000 
4 UF 

0 
6AK5 

1,000 1,000 1,0Ó0 
U4F 4uF 44F 

1,000 
u4F 

TRUNK 
200 OUTPUT 
44F 

reI 220V úúF 
D -C' 

135V D -C 

FIG. 10-Distribution unit uses six line -bridging. plate -loaded pentodes to feed six subtrunks or feeders from trunk line 
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Á mixing circuit particularly use- 

ful when amplifiers are inserted in 

trunk lines is shown in Fig. 11A. A 

single output is provided without 
loss of power in a resistor termin- 
ating an unused outlet. At each 

channel -amplifier output, the signal 
to*s, in the undesired direction, 
though a half -wave resonant line, 

at the high impedance presented by 

a eries antiresonant circuit. This 

ci uit is the output of a different 
ch nnel's tuned amplifier. 

Nonpowered Splitting 

igure 11B shows a versatile dis- 
tribution system using elevator 
coils. The coils, similar to those 
sometimes used at the subscriber's 
set to match the set's 300 -ohm in- 
put -impedance to that of the 75 - 

ohm line, effectively present a 300 - 

ohm impedance at one end and 

'7' -ohms at the other. The trunk 
i terminated in the parallel com- 

b nation of the 150 -ohm resistor 
apd two 300 -ohm elevator coil input 
i>pedances. Each of the four out - 

lines is correctly matched. 
This type of distribution system 

is used to combine antenna outputs, 
split the signal at amplifier inputs. 
combine the signal at amplifier out - 

ruts, and divide the signal between 
various subtrunks and feeders. The 
asic unit is used with similar units 

provide 8, 12 and 16 -outlet dis- 
ibution boxes. 
The directional coupler shown in 

ig. 11C also consists of a number of 

ransmission-line matching trans- 
ormers whose inputs are paralleled 
nd whose outputs feed individual 
oads. Directional coupling results 
rom connection of a resistor from 
ach output terminal to each of the 
thers. A spurious signal fed back 
hrough one outlet passes simultane- 
usly through one resistor and two 

quarter -wave lines before reaching 
another outlet. Due to the phase 
shift in the lines, current entering 
the second outlet through the cables 
exactly cancels that fed through the 
resistor. The cables preceding the 
directional coupler are stagger - 
tuned for broad banding. 

Tap Offs 

Subscriber tap offs represent a 

big cost variable in community tv 
system design. A few cents saved 
or lost on every tap off quickly 

mounts up. Although it is im- 

portant to eliminate standing waves 
on trunks, subtrunks and feeders 
through proper impedance match 
and correct termination, the imped- 

ance of the lead-in is not generally 
matched to that of the subscriber's 
set. For further economy, RG - 

59/U is used for lead-ins. 
The lead-in is isolated from the 

feeder line either by a series re- 
sistor or series capacitor. To 

equalize the signal furnished sub- 

scribers, each isolating resistor de- 

creases in value as the end of the 
feeder is approached. Values from 
3,900 to 120 ohms are often used. 

In capacitor isolation systems, the 
isolating capacitor's value increases 
from 3.3 to five micromicrofarads. 

In the 54 to 88 -mc region, trans- 
mission line loss in RG -11/U runs 
between 1.5 and 3 db per 100 feet. 
For RG -59/U losses run between 3 

CHANNEL 
nMPLIFIERS 

CH 2 

un 

:H 4 

CI 6 

TRUNK 

TRUNK OUTPUT 

INPUT 

X/4 

150 

X/4 

STEP DOWN 
,IG TRANSFORMER DIRECTIONAL COUPLER 

A 

B='/zaAT CH4 

A+B+ FIXED 

C^NSTANTS=1/2 XAT CI -12 

SUBTRUNK L 

SUBTRUNK 2 
SUBTRUNK 

75 
TEST 

ºOUTPUTS 

FIG. 11-Community tv systems use 
several ingenious signal -splitting de- 

vices 

and 6 db per 100 feet, Loss in the 
lead-in isolating impedance runs 
about 15 db while mismatch at the 
subscriber's set results in a 3 -db 

loss. Systems are usually planned 
to put a minimum signal of 200 

millivolts into the subscriber's set. 

Economics 

A prospective community master 
tv antenna operator should consider 
possible early obsolescence of his 
proposed system as the FCC tele- 
vision station allocation plan is im- 

plemented. He must then balance 
expected revenue against capital 
outlay. Basic installation cost is 

roughly $3,000 per mile plus the 
apportioned cost of connecting each 
subscriber. This cost runs about 
$35 each for the first 500 sub- 
scribers, $20 each for the next 500 

and $15 each thereafter. 
Subscriber's installation charge 

is generally $135, with a monthly 
service charge of $3.75. This cost 
is borne gracefully in fringe areas 
where televiewers frequently pay 
upwards to $250 for the tower, an- 

tenna, rotor and booster required 
for television DX-ing plus recur- 
rent repair costs arising from wind- 
storm and ice damage. 

Coaxial distribution cable is com- 

monly clamped or served to steel 
messenger cable and strung on util- 
ity poles. Quarter -inch cable is used 

to carry RG -11/U and h -in. cable 

is used with RG -59/U. Yearly pole 

rent is about two dollars per pole. A 

five -dollar monthly meter rental is 

charged wherever power is drawn 
from the lines. Power companies, 
forseeing increased power sales to 

televiewers, have been notably co- 

operative in providing right of way. 

Customarily, power companies 
grant right of way on a first -come 

first -served basis but require 40 -in. 

separation between different lines 
on a single pole. The telephone 
company usually grants permission 
for the use of its poles to only one 

other utility. 
Presently, community television 

is not regulated by the FCC 

although its Common Carrier Bu- 

reau is following its development 
with apparent interest. 
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Radioactive Thickness Gage 

Thickness gage as installed in a paper mill. Paper passes through space between large chamber shown on top and smaller chamber partially visible beneath 

RADIOACTIVE ISOTOPES emit beta 
and gamma radiation contin- 

uously. These rays are measured by 
a new detector, to gage sheet thick- 
ness in the production of paper. 

A source of radiation is placed on 
one side of a sheet material, and a 
detector is on the opposite side of 
the sheet. Some of the rays emitted 
by the isotope are absorbed by the 
sheet. The amount of absorption is 
used to measure sheet thickness ac- 
curately. 

The device consists of a measur- 
ing head and a control console. The 
head is made up of an ionization 
chamber and a radioactive source 
mounted on either end of a U-shaped 
tube with a gap of approximately 
two inches through which the sheet 
passes. On one arm of the tube is a 
sealed box containing a three -stage 
d -c amplifier using 100 -percent 
negative feedback, a second ioniza- 
tion chamber and sources used for 
balancing. 

Balancing the two chambers is 
accomplished as follows : The center 
conductors of the two chambers are 
connected together and taken to the 
input grid of the amplifier. Outer 
conductors are taken to +150v and 
-150v d -c so that ionization cur- 
rent from one chamber can be bal- 
anced out by an equal and opposite 
current from the second chamber. 
Current from the detector chamber 
depends on the weight of the sheet 
passing through the gap. The bal- 
ancing current is varied by increas- 
ing or decreasing the air gap be- 
tween the balance chamber and its 
source. 

The second source is mounted on 
a vernier mechanism with a cali- 
brated dial so that for any weight 
of sheet passing through the gap, 
the balance point is indicated by 
the dial setting. This type of bal- 
anced input circuit has two ad- 
vantages. First, source decay is 
compensated for automatically as 

By G. J. LEIGHTON 
Maintenance Engineer 

Isotope Products Limited 
Oakville, Ontario, Canada 

both sources decay at the same 
rate. Second, since there is zero 
current flowing in the input resistor 
normally, changes of value due to 
temperature variations will cause 
no drift in the instrument. 

Amplifier Circuit 
The d -c amplifier, shown in Fig. 

1, consists of a 5803 triode feeding 
into two stages of amplification us- 
inging 5693 pentodes. By using one - 
percent tolerances for the resistors, 
it has been found possible to set up 
the amplifier by adjusting a tapped 
resistor in the filament lead of the 
5803. 

Both the input grid and output 
plate are at ground potential. The 
feed-back loop is made by returning 
the input resistor directly to the 
output plate. Error signals are in- 
dicated by a 500-0-500 microamme- 
ter connected as a voltmeter between 
the output plate and ground. Power 
required by the amplifier is sup- 
plied from the console unit. 

In the control console are located 
the power supplies, sensitivity con- 
trols, safety relay and the recorder - 
controller. The d -c supply is a 
full -wave 300-v unit regulated by 
two VR -150 tubes with the common 
connection grounded. Underrated 
selenium rectifiers are used to pro- 
vide long trouble -free life. 

The sensitivity control consists 
of a selector switch and series re- 
sistors to give various voltmeter 
ranges. The safety relay shunts 
both the recorder and the meter in 
the head to prevent damage should 
an overload signal be applied. The 
recorder is connected in series with 
the meter in the head and may be 
either a milliammeter or millivolt - 
meter type. 

In this installation, a recorder - 
controller with zero -center scale is 
used. Microswitches, cam -operated 
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Controls Paper Weight 
Paper -mill installation of thickness gage and associated recording and controlling equip- 

ment keeps paper weight constant within one percent. Device is applicable for measur- 

ing thickness of sheet material of any kind 

b the pen drive motor, are set to 

o rate on an error signal of ap- 

proximately one percent of the 
paper weight being produced. The 
s Titches operate a reversing elec- 

trc motor which moves the stock 
gate through a gear reducer. The 

for is allowed to put on or take 

- 
an amount of stock to produce a 

change of one percent in the paper 
weight. The motor then waits for 
t e change to be recorded before 

aking further corrections. 

Wet -End Measurement 

The usual method for automatic 
control of basis weight is to make 

measurements at the dry end of 

t e paper machine. Wet -end meas- 
rements have the advantage of 

iiher sensitivity because the sheet 
about five times as heavy and 

ere is a shorter time between the 

measuring point and correction 
point. This latter factor is particu- 
larly important on slow -speed ma- 

chines and leads to closer control. 
Since a heavy point at the dry 

end of the paper corresponds to a 

heavy point at the wet end, it also 

corresponds to a high moisture 
point. If the paper is one pound 

overweight at the dry end, for in- 

stance, the sheet will be approxi- 
mately five pounds overweight at 
the wet end. Of these five pounds, 
four pounds is additional water. 

Assuming that the true weight is 

running through close to the ca- 

pacity of the drying machines, then 
the drying section cannot cope with 
the extra four pounds of water and 

the sheet comes through wet. 
Figure 2A shows a trace made at 

the wet end of a paper machine. 
The pattern is abnormal in that it 
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FIG. l-Simplified schematic of the amplifier portion of the Betameter 
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FIG. 2-Sample traces made at wet end 
of paper. Each subdivision on graphs 
corresponds to five pounds dry weight 

shows variations of 10 lb in a 120 -lb 

sheet. Rapid fluctuations are caused 
by wet streaks moving in and out 

of the head. The slow oscillation 
may be caused by either variations 
in speed, water or suction. In this 
case it was caused by suction. 

Figure 2B is a typical trace made 

with the gage on manual control 
and the thickness gage used as an 

indicator. It shows the rapid fluctu- 

ations caused by streaks passing 
through the chamber and the slow 

trends caused by stock changes. 
Both are of the same order of mag- 
nitude, about five lb on a 120 -lb 

sheet. 
Figure 2C shows the type of trace 

made with the gage automatically 
controlling the basis weight by 

varying the position of the stock 
gate. Rapid fluctuations still re- 

main but the trends due to stock 
changes have disappeared and the 
weight is held to about two lb. 
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Square, triangular and sine -wave func- 
tions are available. Square -wave rise 
time is about 10 microseconds regard- 
less of frequency. Sine -wave distortion 

is less than one percent 

TABILITY, low distortion and 
absence of amplitude transients 

when frequency is changed char- 
acterize the low -frequency function 
generator shown in the photo- 
graphs. Square -wave, sine -wave 
and triangular -wave voltages are 
available in the frequency range 
from 0.01 to 1,000 cps as well as 
a trigger pulse synchronized with 
the output waveform. The square - 
wave rise time is about 10 micro- 
seconds regardless of frequency. 
Sine wave distortion is less than 
one percent. 

Applications 
The instrument is useful in the 

design and test of servomechanisms, 
in developing electronic instrumen- 
tation in the geophysical field, in 
biological studies and in vibration 
testing. It consists of a re- 
laxation oscillator that produces 
both square and triangular waves 
of good quality and constant ampli- 
tude throughout the frequency 
range, and a shaper or synthesizer 
having a nonlinear characteristic 
independent of frequency and capa- 
ble of distorting the triangular 
wave in such a way that a sine wave 
is closely approximated. 

Inherently a constant amplitude 
device, the instrument eliminates 
the avc problem encountered in ex- 
tending the range of an R -C oscil- 
lator to unusually low frequencies." 

Since the generator does not use 
a mechanically -driven potentiome- 
ter, frictional wear is not a prob- 
lem and a wide frequency range 
may be obtained. 

A Low -Frequency 
By ROBERT H. BRUNNER 

Development Engineer Hewlett-Packard Company Palo Alto, California 

The general scheme of the func- 
tion generator is indicated in Fig. 1. 
The bistable circuit includes a flip- 
flop capable of producing a square 
wave at A provided it is triggered 
at the proper time. This square 
wave is fed to the linear integrator, 
which converts it to a triangular 
wave at B. 

The triangular wave is in turn 
fed back to the bistable circuit 
which, in addition to the flip-flop, 
contains two voltage comparators. 
The comparators trigger the flip- 
flop whenever the fed -back triangu- 
lar wave becomes equal to either of 
the two switching reference levels 
shown in the waveform diagram 
(Fig. 1). The triangular waveform 
is the switching signal for the bi - 
stable circuit and its magnitude is 
limited to the voltage difference 
between the switching reference 
levels. 

Frequency of oscillation is deter- 
mined by the slope of the triangu- 
lar wave and the difference in po- 
tential between reference levels. A 
type of relaxation oscillator results 
from loop coupling the bistable unit 
and linear integrator in this man- 

ner. This arrangement is well suited 
for the generation of low -frequency 
triangular waves of constant ampli- 
tude. 

The triangular wave is converted 
to a sine wave by a method of syn- 
thesis or approximation. Referring 
again to Fig. 1, the sine wave is 
formed by the network between B 
and D. Resistance R, between B 
and C is fixed, but the resistance 
from C to D varies as a function of 
the instantaneous potential at C. 
This nonlinear characteristic is ob- 
tained by the biased diode and re- 
sistor network, which is so propor- 
tioned that at certain predeter- 
mined levels the diodes begin to 
conduct, changing the resistance 
from C to D. Thus the slope of the 
wave is changed in several discreet 
steps and a sine wave is approxi- 
mated. 

Bistable Circuit 
Figure 2 is a schematic diagram 

of the bistable circuit. Tubes V, 
and V2 are connected in a basic 
Eccles -Jordan trigger circuit. If 
negative pulses are applied to V, 
and V, grids in alternating se - 
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FIG. 1-Block diagram of low -frequency function generator. Waveforms at the right show function outputs. Diagram shows how these are derived from various parts of 
the generator 
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Function Generator 
Relaxation oscillator produces square, triangular, and sine waves of good quality and 

constant amplitude in frequency range from 0.01 to 1,000 cps. Generator is useful in 

servomechanism design, geophysical and biological research, and vibration testing 

quence, a square wave will be gen- 

erated. The two multiar voltage 
comparators', each consisting of a 

comparator diode and blocking os- 

cillator, are arranged to produce a 

fast trigger for the flip-flop. The 

flip-flop tubes, V, and V2 are ar- 
ranged to serve as the blocking os- 

cillator for their respective com- 

parators. 

Multiar Circuit 

The multiar circuit employs a 

regenerative loop to produce a pulse 

when the plate potential of the 

diode is made positive relative to 

its cathode. One multiar is com- 

posed of V1, V3 and Ti; the other 
of V,, V, and T2. Considering the 
first, regeneration from grid to 

cathode of V1 can only occur if V, 

and V, are both conducting. In this 
event, the combination operates on 

the principle of a blocking oscilla- 

tor. 
Assuming V, conducting but V, 

cut off, no regeneration occurs be- 

cause V3 looks like an open circuit 
and there is no inductive coupling 
from grid to cathode of V,. The 
plate and cathode of V3 are respec- 
tively coupled to two external volt- 

ages, the cathode of V8 to a positive 
reference voltage and the plate to 
the output of the integrator. The 
output voltage of the integrator is 

less than, but approaching positive 
reference voltage while V, is con- 

ducting. 
When the integrator output volt- 

age becomes equal to the reference 
voltage, Va conducts. This results 
in a low impedance through VS com- 

pleting the regenerative grid - 
cathode loop of V,. At this time the 
system V V. and Ti becomes an os- 

cillator and, as the grid of V, goes 
negative, the necessary trigger is 

applied to the flip-flop composed of 
V, and V2. 

As soon as V2 conducts, the mul- 

tiar composed of V, and V, is in- 
operative because V, is cut off. The 
output of the integrator now falls 
toward the negative reference volt- 
age. Since V2 is conducting, the 
regenerative loop from its grid to 

cathode is completed when the in- 

tegrator output falls to the level of 

the negative reference voltage and 
V, conducts. The multiar composed 
of V2, V, and T2 now oscillates, sup - 

Low -frequency function generator pro- 
vides single -ended pulse output and op- 

tional single or double -ended function 
output 

plying a negative impulse to the 
grid of V2. The flip-flop then re- 
turns to the stable state in which 
V, conducts. 

Frequency Control 

Since the slope of the triangular 
output of the integrator is directly 
related to its square -wave input, 
frequency may be varied by con- 

trolling the magnitude of the 
square -wave input using R,. For 
good stability, however, the magni- 
tude of the square wave applied to 
the potentiometer must be con- 

trolled accurately. Tubes V6 to V. 

provide a stiff push-pull clamp for 
the flip-flop output. Resistor R. 

is adjusted so that full variation of 

R, gives the proper range of in- 
tegrator input to cover the fre- 
quency ratio desired for one band. 

The voltage across RA is the dif- 

ference between the switching ref- 
erences. By selecting the switch- 
ing references from this point a 

direct relationship between the 
magnitude of triangle excursion 
and the magnitude of the clamped 
square wave is obtained. This re- 
sults in good frequency stability in 

spite of possible variations in B+ 
or drop across V6 and V6. The R -C 

filters in the positive and negative 
reference lines keep the multiar 
pulses out of the reference voltage - 
divider strip and the resistors in 

the diode plate circuits prevent the 
multiar oscillation from being 
shunted to B-. 

Miller Integrator 

A Miller or amplified -time -con- 

stant integrator' converts the 

square wave to a triangular wave 

of the proper slope, magnitude and 

linearity over the desired frequency 
range. An equivalent circuit for 
the Miller integrator is shown in 

Fig. 3A. If a capacitor, C1, is con- 

nected from the input grid of an 

amplifier of gain G to its output, 
there is an apparent capacitance, 
(G-}-1) C1 from input to ground. 
Thus the necessary long time con- 

stant for low -frequency integration 
becomes the term RC(G+1) and 
if the amplifier gain is high, the 
RC product can be small. The volt- 

age, E2, in the figure can be made as 

linear as desired by making G large 
without using excessive values of 

R and C. Since E2 is also the input 
to the amplifier that furnishes the 
amplified time constant, it is repro- 
duced at the output as -GE2. The 
minus sign indicates a 180 -deg 
phase shift. 

The direct -coupled amplifier 
shown in Fig. 3B is used to provide 
high gain at the lowest frequency. 
An amplifier of this type exhibits 
high gain to the difference in po - 
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tential between the two input grids. 
It has negligible gain to potential 
variations common to both grids 
and to other common mode varia- 
tions such as B+ and filament volt- 
age drift. The left-hand grid of V, 
has a steady d -c bias and the wave- 
form is applied only to the right- 
hand grid. Capacitor C, is connected 
from this grid to the plate of the 
second tube that has 180 -deg phase 
shift. Left grid bias is variable 
over a limited range to adjust the 
average level of the integrated out- 
put to its proper value with respect 
to the positive and negative switch- 
ing reference levels. 

The cathode follower prevents 
loading of the integrating ampli- 
fier. The actual gain expression for 
the Miller integrator` determines 
the product RC(G+1) for any de- 
sired degree of linearity of integra- 
tion. In this case, five megohms 
and one microfarad require a gain 
of about 250 for good integration at 
the lowest operating frequency. The 
larger capacitors are of polystyrene 
to insure low leakage and low dielec- 
tric absorption. The parameter that 
controls frequency range is the term 
RC(G+1). This is adjusted by re- 
ducing the C by factors of ten for 
successively higher ranges. 

Sine -Wave Shaper 
Figure 1 illustrates how a sine 

wave is synthesized from the tri- 
angular wave. Point B is the out - 
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FIG. 2-Basic function generator is a bistable relaxation oscillator working on the Eccles -Jordan principle. Amplitude of square wave fed to integrator determines 
output frequency 

put of the integrator cathode fol- 
lower. Point D is at a potential 
midway between the positive and 
negative switching references and 
remains virtually constant at this 
potential due to the heavy bleeder 
from B+ to B-. The waveform 
from B to D is, therefore, triangu- 
lar. 

The voltage at C increases from 
the average level D toward the posi- 
tive switching reference. At first, 
the slope at C is determined by the 
slope of the triangular wave at B 
and the divider, R, and R2. When 
the level at C becomes equal to the 
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potential of the cathode of V, there 
will be current flow through R3 
shunting R, and the slope at C will 
be reduced accordingly. When the 
potential at C reaches the level of 
the cathode of V. another shunt 
path is added and the slope at B is 
further reduced. By this method 
the sine function from 0 to 90 deg 
is approximated. When the triangle 
starts to fall, the diodes cease con- 
ducting in turn causing the voltage 
at B to complete the approximation 
of the positive half cycle. During 
the negative half cycle the diodes 
having their plates biased and 
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Top view of instrument chassis with dust cover and internal shield 

removed. Internal chassis contains all circuits except power supply. 

Large wire -wound potentiometer, center, is main frequency control 

cathodes connected to the signal 
side perform the same shaping 
f unction. 

This method of sine synthesis is 

not a function of frequency and is 

independent of the period of the 
triangle wave. The rms distortion 
in the approximation falls off rap- 
idly as the number of diodes is in- 
creased. Although four dual diodes 
give satisfactory performance, six 
are used to reduce the sharpness of 
successive breaks. With this degree 
of approximation, rms distortion 
may be reduced below one quarter 
of one percent. 

Output Amplifier 

The output amplifier is shown 
schematically in Fig. 4. The ampli- 
fier has an input system that re- 
sponds to the difference between 
the selected waveform and point D 

(Fig. 1). The first stage is a pair 
of cathode followers. One repro- 
duces the waveform at D and acts 
as a buffer for that point while the 
other operates on the selected func- 
tion in the same manner. 

Points A through D have the 
same d -c level so that adjustment of 
the volume control varies only sig- 
nal magnitude. Resistor R5 is ad- 
justed for zero d -c component across 
the output terminals. This adjust- 
ment is made at the input to pro- 
vide d -c stability of the same order 
of magnitude as signal stability. 
The second stage is the actual am - 

Bottom view of function generator with bottom plate and internal 

shield removed. Internal chassis is insulated from ground and pre- 

vents current transients horn returning to B- via output amplifier 

plifier. The difference signal ap- 

pearing across the amplitude con- 

trol appears at both plates of this 
stage with nearly equal amplitudes 
and 180 -deg phase difference. 

The two out -of -phase signals 
drive the cathode followers compris- 
ing the last stage. The proper 
waveform, therefore, appears be- 

tween the two cathode -follower out- 
puts. With this arrangement each 
cathode follower handles about half 
of the desired output swing. Be- 
cause all waveforms selected at the 
input are approximately equal in 
magnitude and nearly as large as 
desired, the gain of the second stage 
is traded by means of heavy feed- 
back for increased stability, low 

distortion, and low internal imped- 
ance. 

Feedback is double ended and is 

furnished by Rl to R,. The amplifier 
contributes negligible distortion to 
the waveform under rated condi- 
tions, 30 volts peak -to -peak into a 
2,500 -ohm load. Internal impedance 
is reduced by the feedback to less 
than 100 ohms, and the amplifier 
has a flat response extending above 
the oscillator frequency. 

The chassis is left floating with 
respect to B- so that a choice of 
output connections can be had. For 
single -ended operation, the ground 
terminal is connected directly to one 
output terminal. For double -ended 
output, the two terminals are oper- 
ated independently of ground and a 

difference of up to 400 volts d -c be- 

tween output and ground is permis- 
sible. This system appears to be 

the equivalent of a balanced trans- 
former output. As the photographs 
show, considerable shielding of 

transformers and portions of the 
circuit is necessary. 

An output trigger pulse synchro- 
nized with the 1-f oscillations is 

derived from the bistable circuit 
and made available as a separate 
single -ended output. The pulse oc- 

curs either on one crest of the sine 
or triangle wave or on one of the 
square -wave breaks. The actual 
sync -pulse relationship to output 
phase can be changed 180 deg by 
reversing connections at the signal 
output terminals. 

The relaxation oscillator follows 
an original design by N. B. Schrock 
of Hewlett-Packard. The diode - 
shaping technique was suggested 
by O. J. M. Smith of the University 
of California. 
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Stable Oscillator for 
Multiple silver-plated leads in triode oscillator allow maximum external circuit for tuning. 
Conservative design provides operation at 930 mc, assuming new standard i -f at 40 mc. 

Circuit configurations suggested will hold drift to 500 kc for intercarrier receivers 

EXPERIENCE obtained during the 
development of the type 6F4 

acorn uhf oscillator triode was ben- 
eficial to the design of the type 
6AF4 to be described. An identical 
internal mount structure was 
adopted for the 6AF4 because pre- 
vious experience with the acorn 
tube showed it capable of oscillating 
at frequencies up to 1,500 megacy- 
cles. A major factor contributing 
to uhf oscillation is the small physi- 
cal size of the parts by which a 
reduction in interelectrode capaci- 
tance is achieved. The cross-sec- 
tional view of the 6AF4 in Fig. 1 
shows the comparative dimensions 
of the tube mount. 

Because of the limited space 
within a flat cathode of this length, 
a special heater design was re- 
quired to provide necessary power. 
The heater is a tightly wound coil 
formed in the shape of a hairpin. 
It operates at 6.3 volts and draws a 
current of 225 milliamperes. 

The cathode has a rectangular 
cross-section and is made of seam- 
less nickel tubing having a low sili- 
con content that guards against the 
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FIG. 1-Cross section of the 6AF4 tube 
show comparative dimensions of the 

mount 
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formation of a high -impedance in- 
terface layer between the base 
metal and the cathode coating dur- 
ing oscillator operation. The use 
of a low -silicon -content cathode also 
helps to control excessive reduction 
of the cathode coating and thus 
minimizes loading effects from bar- 
ium evaporation. 

Cathode lead inductance is mini- 
mized through the use of a compar- 
atively wide tab for connection to 
the stem lead. The operating 
temperature of the cathode is ap- 
proximately 1,080 deg Kelvin. This 
relatively high operating temper- 
ature minimizes end -cooling effects 
and permits satisfactory tube oper- 
ation when heater voltage drops 
owing to line -voltage fluctuations. 

The grid is a flat oval of ex- 

tremely fine gold-plated moly -tung- 
sten alloy wire wound at a rela- 
tively fine pitch on chrome -copper 
side rods. The dimensions of both 
the grid and cathode are held to 
close tolerances to maintain spac- 
ing. 

The plate is made of carbonized 
nickel and is approximately :; inch 
long. Grid -to -plate spacing is in 
the order of 0.004 inch. To mini- 
mize grid -to -plate capacitance, the 
plate area presented to the grid is 
just sufficient to cover the active 
area of the cathode. Radiator fins 
are utilized to increase the dissipa- 
tion capabilities of the plate. 

Mica spacers are designed to 
minimize microphonics by holding 
the mount and all individual ele- 
ments securely in place. Serrated 
edges of the mica maintain contact 
with the walls of the glass envelope 
and prevent movement of the 
mount. Relative motion of parts is 
minimized by controlling the size of 
mica holes to close tolerances to 
insure a tight fit. 

Lead inductance and resistance 
are effectively reduced in the 6AF4 
as a result of the short lead lengths 
and the double connections to grid 
and plate. Short lead lengths are 
made possible by the low mount 
height and the use of straight con - 

FIG. 4-Basic series circuit for obtain- 
ing oscillations from new triode tube 
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UHF TV Receivers 
Ly K. E. LOOFBOURROW and C. M. MORRIS 

Tube Department 
Radio Corporation of America 

Harrison, N. J. 
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FIG. 5-Continuous tuning of oscillator 
with 100 volts on the plate 
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nections to the elements. Double 
connections to the grid and plate 
admittedly cause some increase in 
interelectrode capacitance. How- 
ever, since the capacitance between 
the grid and plate electrodes com- 
prises more than half the total grid - 
to -plate capacitance, the overall 
effect of a multiplicity of leads is to 
increase the resonant frequency of 
the tube by virtue of the decreased 
lead inductance. 

Maximum Frequency 

The position of mount height 
above the stem has a noticeable 
effect on the frequency of oscilla- 
tion in a given circuit. In a half - 
wave circuit, an oscillator frequency 
of 990 megacycles was obtained us- 
ing tubes made with the bottom 
mica mounted 7.5 millimeters above 
the stem. Experimental tubes made 
with a 6.5 millimeter mount height 
oscillated in the same circuit at 
1,005 megacycles. The resonant fre- 

quency was increased to 1,025 meg- 
acycles when the mount assembly 
was placed on its side. In this posi- 
tion, the mount rests on top of the 
stem fillets so that lead inductance 
and :resistance are at a minimum. 
However, no reduction was effected 
in microphonics or in frequency 
drift with this design. Moreover, 
sealing -in of the mount within the 
bulb becomes a critical process if 
oxidation of the grid and precathode 
breakdown are to be prevented. For 
these reasons, the horizontal con- 
struction was discarded in favor of 
the 6.5 -millimeter structure. 

Increased power output at uhf is 
obtained by silver-plating both in- 
ternal and external leads to mini- 
mize losses from skin effect. Figure 
2 shows the effect of silver-plating 
leads on the power output of an 
oscillator operating at approxi- 

mately 1,000 megacycles per second. 
The operating conditions of the os- 

cillator were, heater voltages 6.3 

volts, plate voltage 70 volts, and 
grid resistor 2,000 ohms. Average 
power output ranged from 90 milli - 
watts from tubes having unplated 
leads to 150 milliwatts from tubes 
having silver-plated internal and 
external leads. 

Basing Arrangement 

Arrangement of the plate and grid 
leads permits either series or par- 
allel operation. For the latter, the 
tube would act as the termination 
of a pair of parallel lines. Here, the 
tube and socket capacitances are 
lumped at one end of the line caus- 
ing considerable foreshortening of 
the lines. In series operation some 
gain can be obtained in the length 
of the resonant lines by terminat- 

FIG. 7-Test oscillator used for measuring generated frequency and developed grid 

current at 1.000 mc. Tunable wavemeter is shown at left 
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ing each pair of grid and plate 
leads with a line. Thus, part of the 
grid -plate capacitance can be dis- 
tributed between each pair of lines. 

Circuit Considerations 

In assembling the performance 
data for the 6AF4, it was conserva- 
tively assumed that the oscillator 
frequency will be above the signal 
frequency, and that the intermedi- 
ate frequency will be 41.25 to 45.75 
megacycles. At the upper limit of 
890 megacycles for the signal, the 
required oscillator frequency is ap- 
proximately 930 megacycles. Fig- 
ure 3 shows a plot of frequency as 
a function of transmission -line 
length for both a quarter -wave 
shorted and half -wave open line. 

It is difficult to generate this fre- 
quency using the tube with a closed 
external transmission line because 
of the short line lengths involved 
and the complication of a suitable 
tuning arrangement. However, the 
required frequency range can be 
satisfactorily obtained using half - 
wave operation. When half -wave 
operation is used and the oscillator 
is tuned to the high end of the 
range, the voltage node is at an 
inaccessible point inside the tube 
and the external length of open line 
is less than a quarter -wave length. 

As the frequency of the oscillator 
is decreased by some tuning ar- 
rangement, the node moves outside 
the tube and assumes a position on 
the external transmission line. It 
is this half -wave type of circuit 
operation that was used to investi- 
gate the characteristics of the tube 
in the laboratory. This mode of 
tuning is sometimes considered 
equivalent to series tuning. 

Typical Oscillator Circuit 

The basic oscillator circuit for 
the type 6AF4 tube is shown in Fig. 
4. Feedback to obtain a driving 
voltage between grid and cathode 
involves interelectrode capacitances 
within the tube, and, therefore, 
requires suitable external circuits 
including capacitance to ground of 
the plate and grid lines and suitable 
choice of heater and cathode chokes. 
It is recommended that the heater 
be kept at cathode potential to mini- 
mi7e the effects of variations in 
heater -to -cathode capacitance be - 
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FIG. 8-Gaussian distribution curve 
shows design center of tube batch at 

1,000 mc 

tween tubes. The proper value of 
cathode choke will depend upon the 
capacitance to ground and the lead 
lengths of the particular circuit lay- 
out involved. 

Practical values vary from 5 
turns of No. 26 wire space wound 
on a half -watt resistor for a circuit 
with low capacitance and short 
leads, to a single flat copper strap 
where the distance from the cathode 
terminal to ground exceeds three- 
quarters of an inch. In any case, 
the cathode choke should be opti- 
mized for best operation, taking 
care that no frequency discon- 
tinuity results from the choice. 
Failure to oscillate well at a partic- 
ular frequency may be caused by an 
improper value of cathode lead in- 
ductance and can be remedied by 
experimenting with the design of 
the choke and the value of its shunt- 
ing resistor. 

Extreme care must be taken to 
avoid all parasitic resonances, some 
of which are difficult to eliminate. 
Spurious resonances are usually 
associated with the cathode -lead 
inductance, external leads between 
grid or plate and cathode, or other 
leads and chokes in the oscillator 
enclosure. The enclosure itself can 
cause difficulty and may require 
special consideration. An erratic 
jump or discontinuity in the fre- 
quency can be attributed to para- 
sitic oscillations, the complete elim- 
ination of which constitutes a 

major problem in the design of uhf 
tuners. The 6AF4 tube has no 
internal antiresonant regions 
within the required frequency range 
and will perform properly in a suit- 
able circuit arrangement. Perform- 
ance of the tube over the complete 
frequency range is shown in Fig. 5, 
which is a plot of oscillator grid 
and plate current as a function of 
frequency. The data were obtained 
in a continuously tunable oscillator 
developed in the laboratory. 

Frequency Stability 
Of all the requirements, that of 

stability is one of the most im- 
portant. Slight frequency shifts 
can necessitate frequent retuning of 
the receiver. If intercarrier sound 
is employed in the receiver, it is 
believed that a maximum warm-up 
drift of 500 kilocycles is tolerable, 
which is 0.05 percent of the top 
required frequency of 930 mega- 
cycles. If intercarrier sound is not 
used, then the drift tolerance must 
be reduced to the order of 50 kilo- 
cycles, a ten -fold improvement in 
the drift performance. In addition, 
microphonics become a serious 
problem that would otherwise be 
inconsequential if an intercarrier 
sound system were used. For these 
reasons, separate channel i -f ampli- 
fiers are impractical and are not 
recommended for this application. 

Those contemplating the design 
of uhf converters using the 6AF4 
may also be faced with the 50 -kilo- 
cycle drift tolerance; however, the 
required top frequency of operation 
will be only 800 megacycles and may 
be lower. This factor will allow the 
use of additional capacitance load- 
ing to decrease the effects of tube - 
capacitance variations. 

Frequency deviations not result- 
ing from temperature instability 

6AF4 
TEST 

OSCILLATOR 
930 MC 

I1 

CRYSTAL 
MIXER 

BEAT-FREO 
OSCILLATOR 
40TO46MC 

1 

STANDARD 
SIGNAL 

OSCILLATOR 
890 MC 

40 MC 
I -F AMPLIFIER 

4 MC 
BANDWIDTH 

DIODE 
DETECTOR 

AUDIO 
AMPLIFIER 

SPEAKER 

FIG. 9-Drift measurement on a test oscillator tube fixed tuned at 930 me is checked 
by zerobeating with precision oscillator at 40 -mc i -f 
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are often the result of changes both 
in the applied voltages or in the 
circuit elements. Anode voltage 
changes affect the transconductance 
of the tube and the electron transit 
time. The heater voltage may 
affect the space charge within the 
tribe, depending upon cathode acti- 
vation, and also affects the input 
capacitance. Figure 6 shows typi- 
cal stability curves for plate and 
heater voltage variations of the 
6AF4 operating near its resonant 
frequency. 

An inspection of the curves shows 
that the frequency shift is nearly 
25 kilocycles per volt for anode 
voltage, while the shift due to 
heater voltage is approximately 50 
kilocycles for a change of 0.1 volt. 
Changes in line voltage, therefore, 
result in the effects becoming cumu- 
lative, variations of ten percent 
causing a frequency shift greater 
than the 500 -kilocycle requirement 
for an intercarrier sound system. 
However, because line voltage 
changes of ten percent generally 
do not occur instantaneously, the 
situation is more tolerable than 
may be first assumed. 

It is evident that if a receiver 
of high quality is to be built, regu- 
lation of both plate and heater 
voltage for the oscillator is re- 
quired. Regulation of the anode 
supply voltage alone is very bene- 
ficial, although not a completely 
satisfactory solution. 

Mounting Considerations 

Stability of the external circuit 
elements can best be achieved by 
using construction materials which 
are relatively independent of tem- 
perature, vibration, and aging. It 
is recommended that mica -filled 
rubber or ceramic sockets be used. 
Materials with low temperature 
coefficients should be used for the 
resonant circuit construction. Un- 
necessary insulation material and 
mechanical supports should be 
omitted wherever possible without 
causing microphonism. It is de- 
sirable to shock -mount the complete 
tuner assembly so far as possible 
from the loudspeaker to minimize 
any microphonics. 

The seating position of the tube 
in its socket can vary the gen- 
erated frequency by as much as 

ten megacycles. It is therefore 
recommended that the tube be 

clamped securely in its socket by 
use of a conventional miniature 
shield and external clamp arrange- 
ment. Alignment of the oscillator 
should be made after the assembly 
is clamped. Such an assembly will 
also help suppress microphonics. 

Product Control Test 

Special test methods and equip- 
ment were developed to control the 
product, frequency drift of the 
tube and variation in generated 
frequency being of particular in- 
terest. Figure 7 shows a test oscil- 
lator used for measuring generated 
frequency and developed oscillator 
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FIG. 10-Frequency drift curve shows 
that receivers can he built to compen- 
sate adequately for intercarrier sound 

system 

grid current. Operating frequency 
is centered at 1,000 megacycles 
using a half -wave, unloaded trans- 
mission line. Incorporated in the 
oscillator box is a tunable wave - 
meter. 

Limits can be placed on the gen- 
erated frequency test that will 
facilitate the control of the lead 
inductance and interelectrode ca- 
pacitances. A distribution curve 
for generated frequency in the test 
oscillator is shown in Fig. 8. The 
designer will find that if a trans- 
mission line with a characteristic 
impedance of 100 ohms or greater 
is used, a trimmer capacitance with 
values up to 0.25 micromicrofarad 
placed at the end of the line will 
be sufficient to compensate for tube 
variations. 

Measuring Frequency Drift 
An accurate evaluation of the 

warm-up drift characteristics of 
the tubes required the design of a 
frequency -drift test set. To avoid 
any additional variables introduced 

by switching, the test oscillator is 

operated at a fixed frequency of 

930 megacycles. The oscillator is 

electrically similar to that which 

would be used in the application, 
but is simpler mechanically. A 

block diagram of the drift set is 

shown in Fig. 9. The tube under 
test operates as the local oscillator 
of a tuner using a crystal mixer 
and a 40 -megacycle intermediate 
frequency. A second 890 -megacycle 
variable oscillator serves as the 
signal source for the receiver. The 

output of the crystal mixer is fed 

to a 40 -megacycle i -f amplifier with 
a 4 -megacycle bandwidth. A diode 

detector followed by an audio am- 

plifier supplies an audio signal to 

the speaker. 
An i -f beat -frequency oscillator 

covering a frequency range from 40 

to 46 megacycles is used to deter- 
mine the frequency variation of the 
oscillator under test. All the oscil- 

lators except that under test are 
enclosed in metal boxes, and all the 
equipment is supplied with well - 

regulated plate and heater voltages. 
Equipment, except the test oscil- 
lator, is made to reach thermal 
equilibrium by allowing it to oper- 
ate for a minimum of one hour. 
After the equipment has stabilized, 
the tube under test is inserted in 
the oscillator and the voltages are 
applied immediately. Zero beat is 

obtained as quickly as possible; the 
initial reading is taken at 30 sec- 

onds. 
Measurements are taken at regu- 

lar intervals thereafter until fre- 
quency stabilization is reached. 
Usually, stability occurs within ten 
minutes from the time the first 
reading is taken. Typical drift 
curves for the 6AF4 operating at 
930 megacycles are given in Fig. 
10. The average total frequency 
drift of the tubes has been estab- 
lished at approximately 900 kilo- 
cycles in the negative direction. 
This value represents a drift of 
0.1 percent of the operating fre- 
quency. Expected normal maximum 
and minimum variations in tubes 
are indicated by the dotted curves. 
If the drift characteristics of the 
tube can be accurately predicted, 
methods of compensation can be 

employed to achieve the desired 
requirements for an intercarrier 
sound receiver. 
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Switch Provides 

HORIZONTAL 

IIPPLEßTt9NR PLAT ° 

Typical small unit for use with an oscilloscope 

PRESENCE and magnitude of a 
nonvarying component of a 

signal are often worthwhile factors 
to know. The following devices 
allow any oscilloscope to display this 
information without requiring any 
special connections or alterations 
of any kind. 

The principle can best be intro- 
duced by considering a crude ex- 
pedient for obtaining the type of 
data mentioned. Suppose one wants 
to know the approximate size of the 
d -c component of a signal under 
observation. If the input terminals 
of the oscilloscope are momentarily 
shorted, the pattern will give a 
vertical jump whose magnitude can 
be estimated and which is propor- 
tional to the signal's d -c component. 

The following devices are special 
fast electronic switches or shorting 
bars that alternately (automatically 
on every other sweep) trace the 
signal under test and then short the 
input terminals to trace the zero - 
voltage axis. They are activated by 
the oscilloscope's own sweep circuit 
and thus require few components. 

When in operation the oscillo- 
scope will display a graph of volt- 
age as a function of time as well 
as a straight line showing the axis 
from which this voltage is actually 
measured. One might ask how the 
capacitance -coupled amplifiers can 
even carry any information about 
a d -c component that may exist. 
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This action occurs because the 
capacitors pass the changes in volt- 
age as the signal is turned on and 
off. They pass a -c whose amplitude 
(besides the varying component) is 
proportional to the magnitude of 
the d -c component. 

The system works equally well 
for net positive or negative voltages 
and, if no d -c is present, it will 
present the signal with a straight 
line through its average value. If 
a battery is connected to the input, 
one sees two straight lines sepa- 
rated by an amount proportional 
to the voltage. This is similar to 
a breaker or chopper amplifier and 
the signal being passed by the ver- 
tical amplifiers is a square wave 
automatically synchronized at the 
proper points. 

FIG. 1-A waveform and its appear- 
ance with an ordinary oscilloscope (A 
and (B). The waveform if periodically 
shorted out (C) and its displayed ap- 
pearance when the short is added or re- 

moved before each new sweep (D) 

By R. STUART MACKAY 
Division of Electrical Engineering 

University of California 
Berkeley, California 

At A in Fig. 1 is shown a voltage 
varying with time and having a d -c 
component making its average 
value V. If applied to most oscillo- 
scopes, the pattern would appear as 
at B, with the d -c removed and the 
average value of the varying com- 
ponent at the center. After passing 
through the electronic switch, the 
voltage is alternately turned on 
and off and so the actual voltage 
presented to the oscilloscope is that 
shown at C. It will be displayed 
as shown at D. 

This combination pattern will 
automatically center itself in the 
most desirable possible manner so 
that the center of the total signal 
will be at the center of the screen 
and the test voltage and the zero 
axis will be at top and bottom, 
equally spaced from the center. 

Bistable Multivibrator 
A circuit for accomplishing this 

action is shown in Fig. 2. The saw - 
tooth sweep voltage from the os- 
cilloscope is differentiated to give a 
negative pulse at the end of each 
sweep. This pulse changes the state 
of a trigger pair before each new 
sweep. The trigger pair (bistable 
multivibrator) turns a diode net- 
work or switch on and then off on 
alternate sweeps. 

If the control tubes are biased 
into conduction they short any 
signal to ground, while if they are 
biased off they leave the oscilloscope 
input terminals open -circuited. If 
the tubes are held in conduction by 
an external current, their incre- 
mental resistance goes to zero. It 
should be pointed out that one could 
use series switching by interchang- 
ing the series cathode resistor and 
the switch tubes. This requires a 
lower input impedance. 

By the use of cross -connect ca- 
pacitors as large as shown, the 
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D -C Reference Display 
By use of fast -operating switching circuits, any oscilloscope may be used to display the 

magnitude of the nonvarying component of a signal. The zero -signal axis is always obvious 

no matter where the gain and centering adjustments are set 

switching of the trigger pair is 

made independent of the input 
pulse size (sweep amplitude) . The 
trigger pair and its power supply 
are floating freely with respect to 
ground. This allows direct coupling 
of the push-pull signal into the 
diodes. For short sweeps, the 
power supply can bias the diodes on 

and capacitance can couple the off 

signal to the diodes. In general it 
is easier to couple power into the 
isolated system through the power 
transformer at a 60 -cycle rate. 

Variation 

Figure 3 shows another circuit 
that performs this same operation. 
It is made as different as possible 
from that of Fig. 2 to illustrate 
other possibilities. Here two triodes 
are placed back-to-back, one to 
short positive signals and the other 
negative ones. The triodes are 
normally maintained in the con- 
ducting state by connecting their 
grids, through a resistor, to B+. 
The trigger pair periodically biases 
these tubes off to remove the clamp- 
ing action and allow a signal to 
pass. Once again, the trigger -pair 

Sketches of some typical patterns. A 

poorly filtered half -wave power supply 
(A), one filtered better (B), an un- 

filtered negative half -wave supply (C) 

and a sine wave with no steady com- 
ponent (D) 

voltage swing must be greater than 
the largest expected input signal if 
the switch tubes are to stay under 
control throughout the input cycle. 

Though it is only required that 
the grids of the switch tubes be 

driven negative, there is loading by 

them near zero volts so a cathode 
follower is placed between the trig- 
ger pair and these tubes. If con- 
nected as shown, it can handle the 
full voltage swing. Rather than use 
cathode -resistor bias as before, 
the trigger pair has its cathode 

SIGNAL 
INPUT 

C 

750K 

30K 

OSCILLOSCOPE 
VERTICAL INPUT 

30K 

RIGHT-HAND 

ORIZONTAL 
25014,F DEFLECTION 

PLATE 

56K 29014F 

100 K 

0.05 
K=X 1,000 

FIG. 2-Diode circuit controlled by a bistable multivibrator 

grounded and employs separate 
positive and negative power sup- 

plies. A simple selenium -rectifier 
full -wave doubler supplies voltage 
with a readily available midtap, as 

will a full -wave quadrupler if a 

larger voltage swing is desired. 
Line -voltage fluctuations have no 

effect (for voltages from say 100 to 

300 volts) if corresponding com- 

ponents in the multivibrator are 
approximately matched. 

Application Changes 

The circuits shown were to be 

used with an oscilloscope with a 

high input impedance. These cir- 

cuits may be followed by a cathode 
follower so that there would be no 

capacitive loading nor attenuation 
to cause difficulty when the input 
resistor is made large. For study- 
ing fast waveforms, a smaller in- 
put resistor can be used with ger- 
manium diodes for the switch 
elements. In some cases these units 
may be preceded by an attenuator 
so that a switch tube is never 
driven out of the condition deter- 
mined by the trigger pair to cause 
distortion. 

604 
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+ 30 

500K 

INPUT 2AX7 
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FIG. 3-Triode switching circuit with back-to-back connection 

ELECTRONICS - December, 1952 
123 



Double -Counter F -M and 
Drift due to effects of aging, temperature, humidity and voltage are cancelled to maintain 
constant center frequency in a new circuit. It is useful in high -quality f -m receivers, for 

afc in f -m transmitters or as basis of wide range frequency -deviation meter 

NEED exists for a frequency -dis- 
criminating circuit having a 

high degree of stability (as to tem- 
perature, vibration and aging 
effects) and large bandwidth at 
medium intermediate frequencies, 
accompanied by good linearity. A 
further objective is automatic fre- 
quency control of wide operating 
and capture range and high degree 
of long-term stability. Basically, 
principles of a well-known pulse 
counter demodulator are applied in 
this circuit, which consists of two 
such counters connected in a special 
manner to be described. For this 
reason it is referred to as the dou- 
ble -counter demodulator circuit. 

Circuit Description 
The double counter consists of 

two counters with outputs con- 
nected in series preceded by lim- 
iters and frequency conversion cir- 
cuits, as shown in Fig. 1. The i -f or 
signal frequency f, is fed directly 
to the input of the two mixers. 
There the signal mixes with the 
respective crystal oscillators. The 
oscillators may also be tunable for 
special applications. 

The two crystal -oscillator fre- 

quencies f, and f, are eq'aally spaced 
on both sides of the input frequency 
f., f1 being below and f, above it. 
The two resulting signals f, -f, and 
f f, are fed into two separate 
squaring amplifiers. These ampli- 
fiers provide the necessary square 
wave, which after differentiation 
operates the counter circuits. The 
counter design is conventional with 

Table I-Experimental 
Demodulators 

Characteristics Circuit A Circuit B 

Center frequency 4.0 me 
Crystal frequencies 

fi 3.92 me 
fi 4.08 me 

Peak separation 0.16 me 

4.5 mc 

4.0 mc 
5.0 mc 
1.0 mc 

one counter indicating the rate of 
positive pulses and the other that 
of the negative pulses. The indi- 
vidual counter unidirectional out- 
puts are combined by connecting 
their integrating circuits to a com- 
mon point. 

The principle of operation is 
shown in Fig. 2. At the center fre- 
quency f,-(f1+f=)/2 the voltage 

MIXER I 

CRYSTAL 
OSCILLATOR 

f, 

CRYSTAL 
OSCILLATOR 

f2 

MIXER 2 

SQUARING & 
WIDE -BAND AMP 

CHANNEL I 

Cp 30pyF CK705 

r2 -f3 

SQUARING 8 
WIDE -BAND AMP 

CHANNEL 2 

K= X I,000 

CK705 

C,. 0.005 

CK705 

R=IOOK 

p=47Y. 

PUT 

FIG. I-Block diagram of the double -counter discriminator. Differentiating com- ponents are CD and RD; Cr and R, are integrating components 

outputs of the two counters cancel 
out and the d -c output voltage is 
zero. As the frequency is changed 
from the center frequency the abso- 
lute value of the d -c voltage in- 
creases, with either a negative or a 
positive polarity depending on the 
direction in which the frequency 
is changed until the frequency of 
one of the crystal oscillators is 
reached. 

As the frequency is changed 
further the output voltage remains 
approximately constant, but only if 
the bandwidths of the individual 
counters with their associated am- 
plifiers and limiters are adequate. 
This is true if the bandwidth is 
greater than the frequency separa- 
tion of the two extremes of the ob- 
served resultant curve. The effects 
of smaller bandwidths are illus- 
trated in Fig. 3. 

Assuming that both counters are 
identical and that the components 
have the same characteristics, any 
drift due to aging, changes in tem- 
perature, humidity and/or voltage 
cancels out in the output and the 
center frequency does not shift. 

For given counter -circuit ele- 
ments the slope of the output versus 
frequency curve near the center fre- 
quency is independent of the peak 
separation. Peak separation is here 
defined as equal to the frequency 
difference of the two crystal oscil- 
lators. The term peak separation 
was chosen as a convenient analogy 
to the conventional type of f -m dis- 
criminator. Figure 2 illustrates this 
property. 

If relatively high RdCd time con- 
stant of Fig. 1 is used to provide 
high slope near the center fre- 
quency, when only moderate distor- 
tionless deviations are required a 
wide peak separation will in such 
design obtain an afc action ever a 
comparatively large range. 
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AFC Discriminator 
By J. J. HUPERT, A. PRZEDPELSKI and K. RINGER 

A. R. F. Products loc. 
River Forest, Iii. 

Large peak separation is possible 
depending only on the bandpass of 
the squaring amplifiers and inde- 
pendent of the preceding i -f or sig- 
nal frequency. The part of the 
curve between the peaks is linear, 
thus introducing little distortion 
when used for demodulating f -m 
signals. 

One of the disadvantages of the 
single counter circuit, an image 
usually within 1 me of the desired 
frequency, is not present in the 
double counter since this circuit, by 
itself, does not introduce any addi- 
tional images. The resultant fre- 
quency versus output voltage func- 
tion is single valued for the double 
counter and double valued for a con- 
ventional counter. 

Further Advantages 

A considerable advantage of this 
circuit over the single counter, 
when used for automatic frequency 
control, is that the d -c output 
voltage is zero at the center fre- 
quency, thus obviating provision of 
a separate source of a well -stabi- 
lized d -c reference voltage. 

Since there are no tuned circuits 
in the double counter, no alignment 
or adjustment is required either at 
the factory or in the field. The cir- 
cuit can be conveniently used for 
afc and f -m demodulation simul- 
taneously. 

This circuit combines the con- 
venience of the discriminator -curve 
shape peculiar to the Foster -Seeley 
discriminator with the high -slope 
linearity and absence of tuned cir- 
cuit elements encountered in con- 
ventional counter -type demodula- 
tors. The advantage of cancellation 
of component effects is unique in 
this circuit. 

Two experimental double counter 
f -m demodulators were built with 
characteristics shown in Table I. 

The response curves are shown in 
Fig. 4. The circuits were identical 
in both cases, with only the crystal 
oscillator frequencies being differ- 
ent. The bandwidth of the squar- 
ing and amplifying circuits was ap- 
proximately 1 mc. The following 
tests were made using the 4.5 -mc 

double counter. 

Voltage Stability 

The B -plus voltage for the entire 
circuit (counters and amplifiers) 
was changed 20 percent. The cen- 
ter -frequency shift under these con- 
ditions was 4 kc or 890 parts per 
million with respect to the input 
frequency. Distortion at ±250-kc 
deviation was measured, using a 

1,000 -cycle modulating frequency. 
A Boonton 202B signal generator 
with a Univerter providing 4.5 -mc 
carrier frequency was used. 

The 4.5 -mc signal was then ampli- 
fied to about 2 volts in an SKL 
model 202P wide -band amplifier. 
No attempts were made at minimiz- 
ing distortion and the circuit was 
tested in its original form. Second - 
harmonic distortion was 1 per cent 
and third 1.25 per cent at these 
deviations. 

It is believed that considerable 
improvement is possible at the ex- 
pense of some elaboration as tests 
with other counters indicate. The 
distortion in the signal generator- 
Univerter-wide band amplifier link 
alone could not be measured with 
available test equipment. 

From these figures it is seen that 
in the experiment described the 
ratio of peak separation to undis- 
torted frequency swing is of the 
order of 2. This value compares 
favorably with the Foster -Seeley 
discriminator. The maximum value 
of the ratio could not be accurately 
established because of limitations 
of available test equipment. 
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How to Apply 
Improperly -applied vibration isolators may amplify, rather than reduce, mechanical mo- 
tion imparted to electronic equipment aboard aircraft, ships and other vehicles. Data pro- 

vides guide for use of isolators to minimize vibration -caused malfunctions 

INSTRUMENTS 
for aircraft, ships 

and other vehicles have multi- 
plied rapidly in the last decade, and 
more precision electronic devices 
are constantly being used. Vibra- 
tion is a potential source of trouble 
to all of these instruments. 

Motion is the most noticeable 
effect of vibration. In the presence 
of mechanical vibration, reading 
and adjustment become difficult 
and unnecessarily tiring to the op- 
erator. Accompanying motion is ac- 
celeration force which, if great 
enough, can damage equipment or 
cause malfunction. 

Vibration control techniques have 
been devised to provide dynamic 
protection. However, an incorrectly 
applied vibration isolator can am- 
plify vibration and cause more dam- 
age than would ordinarily result 
from rigid mounting. It is the aim 
of this paper to guide the designer 
in selection of vibration isolators, 
presenting enough information to 
determine approximate preliminary 

(B)CENTER OF GRAVITY 
MOUNTING 

(A) BASE MOUNTING IC) CENTER OF GRAVITY 
MOUNTING 

FIG. 1-Typical methods of placing 
vibration isolators 

design data with a minimum of 
calculations. 

The equipment to be isolated is 
assumed to be a rectangular object 
mounted on four elastic elements as 
shown in Fig. 1. 

Preliminary Data 
Before considering application of 

vibration isolators to a specific in- 
stallation, the following informa - 
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FIG. 2 --Typical vibration test curve of a system excited in the 
vertical direction 

P 

ciency) of an ideal, undamped, linear system 

tion should be considered : 

(1) Exciting frequencies and ex- 
cursions (or acceleration forces) of 
supporting structure at these fre- 
quencies. 

(2) Critical frequencies of equip- 
ment and excursions (or accelera- 
tion forces) equipment can tolerate 
at these frequencies. 

(3) Dimensions, weight and loca- 
tion (in all three planes) of center 
of gravity of equipment. 

(4) Space allowed for placing 
isolators and for motion of equip- 
ment. 

(5) Required stability. Will in- 
stallation be subjected to transient 
shock loads? Can equipment tol- 
erate angular motion? 

(6) Environment-ambient tem- 
peratures, possible corrosive atmos- 
pheres (such as presence of sun- 
light, solvents or ozone) . 

(7) Stiffness of supporting struc- 
ture. 

(8) Requirements of applicable 
military specifications. Some corn - 
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Vibration Isolators 
By R. J. DICKIE 

Project Engineer 
Robinson Aviation 

Teterboro, New Jersey 

mon specifications are : JAN -C - 

172A, AN -E-19, MIL -E-5272 and 
BuShips 40T9. 

Most vibration isolator manufac- 
turers will recommend a suitable 
installation if provided with this 
information. 

Vertical Natural Frequency 

Figure 2 is an actual test curve 
of a spring -supported equipment 
vibrated in the vertical direction 
through a frequency range, thus 
considering only the vertical natu- 
ral frequency of the system. When 
the system is excited at its natural 
frequency, the system will be in 
resonance and exciting forces will 
be amplified rather than reduced. 
Therefore, it is very desirable to 
adjust the natural frequency so 

that it will be excited as little as 
possible in service and will not coin- 
cide with any critical frequencies of 

the equipment. 
Theoretically, the natural fre- 

quency of the system must be less 
than 0.707 times the exciting fre- 
quency if the equipment is to be iso- 
lated. In practice it is customary 
to have the natural frequency a 
maximum of 40 percent of the ex- 
citing frequency or the equipment 
critical frequency. To prevent the 
supporting structure from disturb- 
ing the performance of the system, 
its natural frequency should be at 
least three times the natural fre- 
quency of the equipment. 

Figure 3 shows a family of 
curves for transmissibility as a 
function of natural frequency and 
exciting frequency. These curves 
are used to determine a natural fre- 
quency for the system to obtain de- 
sired transmissibility at the excit- 
ing frequency. Efficiency is equal 
to (1 - transmissibility) times 100 
percent. 
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FIG. 4 -Nomograph for maximum acceleration force of simple harmonic motion 

Typical natural frequencies of 
systems in current use are listed 
below: 

Application 
Reciprocating engine 

aircraft 
Jet powered aircraft 

Natural 
Frequency 

7to11cps 
12 to 20 cps 

Glossary of Vibration Terms 

Excursion -Total motion along 
any given axis; often called 
double amplitude; measured in 
inches. 

Amplitude -One-half the ex- 
cursion; measured in inches. 

Critical Damping -Damping re- 
quired to allow a spring -supported 
mass to return to its equilibrium 
position without oscillating after 
having been displaced. 

Transmissibility -Excursion of 
the equipment divided by excur- 
sion of supporting structure; 
sometimes called magnification 
factor; symbol TR. 

Vibration Efficiency -(1 - TR) 
x 100 percent; sometimes called 
vibration absorption. 

Natural Frequency -Frequency 
of free vibration of a spring -sup- 
ported mass when displaced from 
its equilibrium position and re- 
leased; expressed in cycles per 
second or cycles per minute. 

Critical Frequency - Natural 
frequencies of component parts or 
frequencies that interfere with 
equipment operation. 

Ships, trains and motor 
vehicles 25 cps 

Figure 4 is a nomograph for ac- 
celeration force as a function of 
frequency and excursion. Using this 
chart it is possible to determine the 
forces that the equipment will ex- 
perience by connecting the fre- 
quency and excursion scales with a 
straight edge and reading maxi- 
mum acceleration force. 

Knowing the desired vertical 
natural frequency, Fig. 5 may be 
used to determine the vertical char- 
acteristics of springs. If the equip- 
ment center of gravity is centered 
between four springs, each spring 
will carry i the weight of the equip- 
ment, and four identical springs 
may be used. 

If the center of gravity is not 
centered between the springs, the 
equations in Table 1 may be used to 
determine the load on each spring. 
It is also necessary to adjust the 
spring rate k (slope of the load - 
deflection curve of the spring) so 

that each spring will have the same 
static deflection and natural fre- 
quency when carrying its normal 
load. Figure 5 is still applicable. 

Horizontal Natural Frequency 

The horizontal natural frequency 
should also be less than 40 percent 
of the exciting frequency or equip- 
ment critical frequency. 

Figures 3, 4, and 5 still apply, 
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but Fig. 2 no longer applies since 
it refers only to vertical excitation. 
Figure 6, a test curve of the same 
system vibrated horizontally, is 
used instead. 

Now two natural frequencies are 
involved. These include a lower 
mode wherein the equipment rocks 
about a point well below the springs 
and a higher mode wherein the 
equipment oscillates about a point 
in the vicinity of its center of grav- 
ity. Two other natural frequencies 
will occur if the equipment is ro- 
tated 90 degrees in the horizontal 
plane with respect to the exciting 
force. 

Figure 7 can be used to determine 
the approximate frequencies of 
these modes as a function of spring 
rates and equipment dimensions. 
These curves assume that the 
equipment is solid, of uniform mass 
and that the springs are attached 
at the extreme corners. 

Figure 2 would also have shown 
more than one natural frequency if 
each of the four springs had not 
had the same natural frequency so 
that the equipment translated with 
little rotation. 

The equipment may be made 

frequency for a linear -spring - 

merely to translate under horizontal 
excitation by fastening the springs 
in the plane of the center of gravity 
(figures 1B and 1C) instead of the 
bottom corners. In this case, Fig. 7 
may be applied by letting H/W 
equal zero. The first mode will be 
one of translation and the second 
mode can be excited only by tor- 
sional excitation. 

Damping 
Damping is very advantageous 

while the system is in resonance 
because it reduces transmissibility. 
Some disadvantage appears at high 
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frequencies where damping in- 
creases transmissibility. Some ma- 
terials have the inherent character- 
istic of providing damping that 
varies with deflection, thus provid- 
ing high damping at resonance and 
less damping at higher frequencies 
and lower excursions. 

Figure 8 shows maximum trans- 
missibility at resonance as a func- 
tion of damping. Knowing the 
impressed excursion at the natural 
frequency, this curve may be ap- 
plied to determine the excursion of 
the equipment. Or, the maximum 
allowable excursion may be deter- 
mined by dividing the total clear- 
ance by the impressed excursion. 
Applying this figure to the curve 
will determine the necessary damp- 
ing coefficient. 

In general, it is desirable to have 
a minimum of 10 percent of critical 
damping unless the natural fre- 
quency of the system is never 
excited or is excited for only a few 
milliseconds. Damping greater than 
25 percent of critical can be ob- 
tained only by using elaborate 
dashpots or friction devices. 

Some commonly used resilient 
materials are listed in Table II. 
The figures are approximate and a 
manufacturer should be consulted 
for specific information. 

Sample Problems 

Problem 1-A gyroscope shaft 
has a natural frequency of 20 cycles 
per second. Tests of a rigidly 
mounted unit have shown that an 
excursion greater than 0.020 inch 
at this frequency will damage the 
bearings. The structure excursion 
is 0.060 inch. The unit is 3 inches 
in diameter, 5 inches long, weighs 
4 pounds, and the center of gravity 
is centered. Angular motion must 
be held to a minimum and 4 -inch 
clearance is available all around the 
installed unit. 

Solution : Minimum transmissi- 
bility required at 20 cps = 
0.020/0.060 = 0.33. Maximum al- 
lowable natural frequency (Fig. 
3) = 10 cps. Desirable natural 
frequency = 8 cps. Maximum allow- 
able transmissibility at resonance, 
allowing i -inch thick snubbers for 
overload protection is 

1/4 - 1/8 
1/2 (0.060) = 4.2 
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Table 
Loads 

I-Equations for Support 
with Uncentered Center of 

Gravity 

Load on Spring 

(C -D) 
C lb 

= (A -B) X 
A 

Load on Spring II = W (Á) X 

(C -D) 
1h 

C 

Load on Spring III = W (ÁB) X 

D 
C 

lb 

Load on Spring IV = W (BA) X 

(D) lb 
C 

Notation shown in Fig. 1A. 
W = total weight of equipment. 

Minimum allowable damping 
(Fig. 8) = 12 percent of critical. 
Load per spring = 4 lb/4 = 1 

pound. Spring rate (Fig. 5) = 6.5 

pounds per inch. Static deflection 
of linear spring (Fig. 5) = 0.154 
inch. 

Because a minimum of rotation 
is desired, center of gravity mount- 
ing (Fig. 1A and 1B) should be 
used. The lateral spring rate should 
then equal the vertical spring rate 
(Fig. 7) . 

The gyro may be mounted on 
four springs, each having a spring 
rate of 6.5 pounds per inch, verti- 
cally and laterally, and a minimum 
of 12 percent of critical damping, 
placed equidistant from the center 
of gravity. The static deflection of 
the gyro will be 0.154 inch and the 
translational natural frequencies 
8 cycles per second. 

Problem 2-A radio is to be 
mounted in an airplane. It is 10 

in. wide, 16 in. long, and 10 in. 
high, weighs 36 pounds and the 
center of gravity is centered. The 
lowest critical frequency of the 
radio is 30 cycles per second. 

Vibration isolators are available 
with a vertical natural frequency 
of 9 cps under a 9 -lb load. Their 
lateral spring rate is one half their 
vertical spring rate. Will these 

mounts provide isolation for the 
radio at its critical frequency? 

Solution : Load per mount = 36 

lb/4 = 9 lb. Vertical natural fre- 
quency = 9 cps. Longitudinal 
natural frequencies : 

H 10 

W 16 

1st mode = 0.65 X 9 = 6 cps (Fig. 
7) 2nd mode = 1.65 x 9 = 15 cps. 

Lateral natural frequencies : 

H 10 
- W 10 

1st mode = 0.55 x 9 = 5 cps 
(Fig. 7) 
2nd mode = 1.55 X 9 = 14 cps 
Highest natural frequency = 15 cps 

The highest transmissibility at 
30 cps, therefore, is 0.35. These 
mounts will probably provide ade- 
quate vibration isolation. 

Spring Rates 

Thus far, it has been assumed 
that springs were linear, having a 

load -deflection curve typified by 
the curve in Fig. 9. This has the 
disadvantage of having poor sta- 
bility and overload characteristics 
-a transient shock can cause the 
spring to move to its bottom -most 
position after which the trans- 
mitted force increases very rapidly, 
subjecting the equipment to high 
accelerations. 

Many vibration isolators are non- 
linear, the typical load -deflection 
curve being like the top curve in 
Fig. 9. Both of these springs have 
the same initial slope and both have 
the same amount of travel, but 
notice the increased area under 
the nonlinear curve. This area is 
proportional to the amount of 
energy a spring can store, hence 
a much greater amount of energy 
is required to obtain solid contact 
in the nonlinear spring than is re- 
quired in the linear spring. 

The increasing stiffness of the 
nonlinear spring also serves to hold 
the natural frequency approxi- 
mately constant if the static load 
is increased. Nonlinear vibration 
isolators are often designed to 
carry loads up to 100 percent 
greater than the lowest rated load 
with little change in natural fre- 
quency and only small additional 
deflection. 

Figure 5 must be used with dis- 

cretion when it is applied to a non- 

linear spring. The spring rate k 

must be taken as the dynamic value 

and will no longer have a direct 
relationship with the static deflec- 

tion as shown in Fig. 5. Instead the 
static deflection should be increased 
so that the spring rate (or slope 

of the load -deflection curve) will 

be the dynamic value when the 
normal load is placed upon the 
spring. 

Two phenomena are caused 
by nonlinearity, particularly the 
abrupt nonlinearity introduced by 
snubber contact. These are jump 
and harmonics and are illustrated 
in Fig. 10. 

Jump is a violent continuation 
of resonant amplitudes when the 
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impressed frequency is increased 
through the natural frequency, 
ceasing abruptly at some high fre- 
quency f2. Decreasing the im- 
pressed frequency from f2 results 
in an abrupt increase in amplitude 
at an intermediate frequency f 
whence the amplitudes are the same 

as with increasing frequency. Jump 
causes large acceleration forces and 
can be very damaging to equip- 
ment. It can be eliminated by 
allowing greater operating clear- 
ances, reducing the transmissibility 
at resonance or eliminating the 
abrupt change in spring rate. 

Harmonics are a mild repetition 
of resonance, occurring at higher 
multiples of the natural frequency. 
The equipment moves at the natural 
frequency of the system. Trans- 
missibility of the harmonic cannot 
exceed the transmissibility of reso- 
nance. Therefore, the harmonic 
cannot impose any greater accelera- 
tion forces upon the equipment 
than does the actual resonance. 
Harmonics are shown on a test 
curve as dotted resonance peaks at 
the frequency at which they occur. 

Installing Isolators 

When the correct vibration iso- 
lators have been selected, they must 
be properly installed to prevent 
malfunction. 

Each isolator should be placed so 
that its center stud is concentric 
with the outer housing when the 
equipment is in place to utilize all 
of the operating clearance. If the 
installation is to be made in the 
field, correct spacing can be main- 
tained by using isolators mounted 
on a single plate or in the form 
of an integral mounting base. The 
number of screws required for 
fastening the isolators is consider- 
ably reduced by this procedure. 

Tubing and electrical leads must 
exert as little force and spring rate 
as possible. Extremely stiff leads 
and tubing will short out any vibra- 
tion isolator designed for a light - 

Table II-Commonly-Used Resilient Materials 

Material Damping 
Thickness 
Required Remarks 

Steel springs i % Function 
of design 

Many types available 

Rubber 2 to 5 % 1r Can be used in shear 
Many varieties available 

Knitted 
Stainless 

15 to 20 % 1" Wide environmental tolerance 

Steel Wire 

Felt 
4" Great thickness required for low 

natural frequency 

I' II'~ 6 % 42 Same as felt 

weight equipment. If limp leads 
and tubing cannot be used, the 
stiffness of leads and tubing should 
be considered in the design of the 
isolators, and they should have a 
bend of large radius between equip- 
ment and supporting structure to 
reduce and control their stiffness. 

If a belt drive is connected to the 
equipment, there is a force exerted 
that may impair the performance 
of the vibration isolators by forc- 
ing the equipment against the 
snubbers. This force may be op- 
posed by an equal spring force 
acting in the opposite direction. 
The spring used should have a de- 
flection of several inches to exert 
the required force; its low spring 
rate will then affect the vibration 
performance of the system as little 
as possible. 

In general, it is not advisable to 
mount upon vibration isolators any 
object protruding from an aircraft 
skin. Slipstream buffeting will 
render the isolators ineffective and 
severe damage may result to the 
equipment. 

Pressure - sealed blisters and 
domes in aircraft cannot generally 
be mounted upon vibration iso- 
lators. The difference between am- 
bient pressure and air pressure 
inside the cabin at high altitudes 
will force the blister outward until 
the isolators are pressed firmly 
against their snubbers, rendering 
them ineffective. 

Summary 
A well designed vibration iso- 

lator installation should have the 
following features: 

(1) Center of gravity of the in- 
strument in the plane of the iso- 
lators and centered or as closely as 
possible. 

(2) Isolators spread as far apart 
as possible and correctly spaced. 

(3) Adequate clearance to pre- 
vent contact with adjacent struc- 
ture. 

(4) Natural frequency of the 
supporting structure at least three 
times the natural frequency of the 
system. 

(5) Electrical leads and tubing 
as limp as possible and bent to a 
specified radius before being se- 
cured to the adjacent structure. 

(6) Compliance with all appli- 
cable military specifications. 
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Carrier Amplifier 
Has Zero Drift 

Aircraft flight testing with recording oscillographs is speeded up using an amplifier 

equipped to maintain zero level in carrier -bridge circuits. Automatic zeroing circuit can 

be switched in to compensate for slow drifts whenever dynamic response of phenomena 

measured exceeds 0.2 cps 

DRIFTING of oscillograph data 
traces is essentially eliminated 

by use of a new technique employed 
in a carrier amplifier designed for 
stress and strain and other para- 
meters whose measurements are 
based on resistive strain -gage types 
of transducers. 

In the past, one of the most ex- 
asperating problems has been the 
drift of these traces. During a 
long, elaborate and expensive test 
run, sections of some of the data 
have been completely lost when 
traces are driven off the edge of the 
recording paper. Although char- 
acteristics of the new equipment 
can be changed as desired, most ap- 
plications are satisfactorily met 
with circuit constants chosen to 
permit dynamic response down to 

cps but which eliminate auto- 
matically from the recordings as 
drift any lower frequencies. 

Applications 

A characteristic problem in flight 
research is that instrumentation 
must be set up and aligned on the 
ground with no possibility of 
further in-flight adjustment. Drift 
of oscillograph record traces due to 
changes in static pressure, temper- 
ature and load at various altitudes 
or flight conditions produces off - 
scale drift and loss of important 
dynamic test data. Automatic zero - 
drift compensation allows multi- 
channel transducer systems to be 
operated in flight for dynamic 
studies with the reference position 

By ANGELO PERONE 
Chief Application Engineer 

Electronic Engineering Associates, Ltd. 
San Carlos, California 

of each data trace remaining unaf- 
fected by static disturbances at the 
bridge circuit. 

The problem of static zero drift 
becomes especially acute in ultra- 
high -gain measurements with 
transducers. Temperature effects, 
which might only be second order 

or insignificant at normal gain, pro- 
duce off -scale drift problems. Gain 
typical of the amplifier circuit is 30 

microvolts input for 1 -milliampere 
output into 40 ohms. Automatic 
drift compensation facilitates com- 
plete balancing and centering of the 
test data without extensive precau- 

Flush-mounting transducers used for dynamic pressure measurements, particularly 
on aircraft 

STRAIN 

TRANSDUCER 
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CIRCUIT 
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GENERATOR 

RECTIFIER 
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FIG. 1-Single channel of improved instrumentation carrier amplifier using zero- 
drif t compensation 
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tions and set-up of the bridge 
circuit itself. 

Tare Compensation 

Resistance -gage bridge weighing 
systems often encounter the prob- 
lem of tare change due to static 
changes on the structural support. 
Such tare changes may arise from 
leakage of weighed substance on the 
scale platform, bridge -temperature 
disturbances or hysteresis effects 
in response of the system. Auto- 
matic static drift compensation 
allows long unattended operation of 
dynamic weighing systems without 
the tare -change problem. 

For dynamic stress analysis, 
strain gages are mounted to the test 
structure while at rest. Test con- 
ditions under operation subject the 
strain pickups to both static and 
dynamic loading. Automatic zero - 
drift compensation eliminates the 
problem of having to rebalance or 
adjust every bridge circuit to bring 

the dynamic information back on 
the record scale every time oper- 
ation conditions are changed. A 
high sensitivity may be set for 
analysis of dynamic components of 
strain to the exclusion of static 
components. 

Dynamic studies involving ex- 
tensive multichannel transducer in- 
strumentation in research labora- 
tories are faciliated by the circuit 
feature since non -temperature -com- 
pensated transducers may be used, 
bridge balance checks and adjust- 
ments during test runs are elimi- 
nated, and economy in time of test 
personnel is achieved. It is often 
necessary that equipment be set up, 
balanced, and left unattended for 
several hours in the field, during 
which time isolated transients are 
to be recorded. Expense in setting 
up many of these transient tests 
dictates the utmost in reliability of 
equipment, and off -scale data drift 
causing a loss of the transient to be 

measured can be serious. Auto- 
matic compensation insures an on - 
scale recording of the transient 
after long-time unattended stand- 
ing of the instrumentation. 

General Arrangement 

The block diagram, Fig. 1 shows 
the typical arrangement of a 
carrier channel with power supply 
arranged for connection to an array 
of resistive strain gage pressure 
transducers of a type illustrated. 
These transducers are designed 
particularly for application to air- 
craft surfaces in flight or wind - 
tunnel investigations of localized 
pressure variations. The trans- 
ducer is a hollow cylinder with a 
taut diaphragm at one end and a 
strain gage mounted on the inner 
surface of the diaphragm. 

Because of the small diameter, 
this type of cell conforms reason- 
ably closely to airfoils and other 
curved structural surfaces. Loca - 
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Lion of the strain gage directly on 

the surface acted upon by the 
dynamic pressures produces a 
phase- and amplitude -true signal 
that is fed through the bridge cir- 
cuit shown, to the carrier amplifier. 

After the bridge circuit has been 
balanced for both resistive and re- 
active components, a reference volt- 
age is applied to the output and the 
bridge off -balanced resistively. The 
equipment is then put into opera- 
tion and measurements are re- 
corded about this off -balance posi- 
tion which provides for sensing of 
positive and negative signals. 

Power Supply Circuit 

The complete circuit of the car- 
rier amplifier is shown in Fig. 2. 

Stabilized plate and filament volt- 
ages for four amplifier channels are 
derived from the electronically 
regulated power supply stabilized 
by the circuit including V V6 and 
V,. The filament transformer is a 
constant -voltage type. Changes in 
line voltage cause a corresponding 
change in plate voltage of V, whose 
cathode voltage and bias are kept 
constant by the action of voltage - 
reference tube V,. Change in out- 
put voltage of the power supply is 
amplified by V. and applied to the 
grid of V controlling the voltage 
drop through V, and counteracting 
the change in power -supply output. 

The power -supply unit also con- 
tains the 2,500 -cps carrier oscillator 
V,, which is tuned by L C1 and C2. 

This carrier voltage is applied 
through separate potentiometers R 
R2, R, and R, to amplifier tubes 
V V,, V,, and V11-each of the four 
channels thus being independently 
controllable and containing an out- 
put transformer with taps to permit 
impedance matching to bridge cir- 
cuits of 120, 300, and 1,000 ohms. 
Resistors Rs through R. are carrier - 
level meter -shunt resistors. Re- 
sistors R,, through R,, are substitu- 
tion resistors to assure constant 
loading of those three carrier chan- 
nels not being metered. 

In physical arrangement, two 
carrier channels are customarily in- 
cluded in a single unit and the 
power supply is arranged to operate 
two amplifier units or four channels. 
In many cases more than four 
channels are in use and several 

power supplies are in operation. 
To prevent beating between chan- 
nels, interconnections cause the 
various oscillator units to lock -in 
and oscillate at a common fre- 
quency. 

Amplifier Circuit 

Although two channels of ampli- 
fication are included in a single 
unit, the schematic of Fig. 2 shows 
one channel as typical. Carrier 
voltage is supplied to the bridge 
circuit from the power unit. Re- 

active balance is effected by C, and 
R1, while resistive balance is pro- 
vided by potentiometer R,,. Switch 
S,, R. and R,, provides for coarse, 
medium or fine adjustment. 

Cardinal points of the bridge are 
led to connector J, so that any leg 
of the bridge can be connected to 
the external transducers. Shunt 
resistances and the calibrate switch 
are provided to cause a known 
bridge unbalance for equipment 
calibration during operation. 

Bridge output is transformer 
coupled through T, to the voltage 
amplifier consisting of the two cas- 
caded sections of dual triode V,. 

Overall amplification is determined 
by the step -type gain control S2. 

Power amplification is accomplished 
by transformer coupling through T, 
to the grids of dual triode V2. Out- 
put of this stage is fed through T, 
to the output network of the ampli- 
fier where different modes of oper- 
ation are selected through control 
S,. When this control is in the off 
position all amplifier circuits are in- 
active except the tube filaments 
which are heated. Switching to bal- 
ance position (BAL) activates the 
amplifier circuits and carrier volt- 
age passes through the upper secon- 
dary windings of transformer To, 

is rectified, filtered, and then 
metered at M,. 

Output from the lower secondary 
winding of T, supplies the auto- 
matic -zero compensation circuit 
which is inoperative when the 
AUTO FIXED switch is in the fixed 
position. This position of the 
switch is used during the process of 
balancing the transducer bridge 
both resistively and reactively as 
described above and for conven- 
tional static -dynamic measure- 
ments. When the bridge is balanced, 

no carrier enters the amplifier 
or reaches transformer T, and 
therefore meter M, reads zero. 

After the balancing operation, 
switch S, is turned to the operate 
position (orx) and a stabilized 
direct current from the power sup- 
ply is injected in series with meter 
M, producing a reading of approxi- 
mately 7 ma off the zero -center posi- 
tion. The meter reading is again 
brought back to zero by operation 
of the resistive balance control and 
the resulting bridge unbalance 
gives positive and negative sensing. 
The lower network out of trans- 
former T, is still inactive and the 
amplifier in this operating condi- 
tion can be used to make static 
measurements with no interference 
from the drift -compensating cir- 
cuit. 

When the AUTO -FIX switch is 
placed in auto position, the zero - 
drift circuit is activated. Output 
from the lower secondary winding 
of T, feeds a voltage -doubler recti- 
fier circuit which supplies bias to 
V,, the value being dependent upon 
carrier level. Cathode current of 
V which is directly proportional 
to this grid bias, is introduced in 
series with M, to offset the effect 
of slow changes in carrier level due 
to drift. Components R_1 and C. 

form a time -constant network with 
approximately five -second char- 
acteristic that prevents compensa- 
tion for dynamic changes in carrier. 

Opposition of the upper circuit 
from T, (which will pass both a -c 

and d -c effects to meter M,) and the 
lower circuit (which will send a -c 

to ground and pass a d -c com- 
ponent) results in a system that 
automatically cancels d -c (or static 
changes) and passes only dynamic 
changes. 

An external meter or recording 
galvanometer is connected to the 
amplifier output. Function control 
S, feeds the amplifier output to the 
recorder terminals and disconnects 
from those terminals substitution 
load resistor R,,. In this operating 
condition the situation described 
above applies to the external meter 
or recorder and in the case of the 
latter the result of the compensat- 
ing action is to maintain recording 
traces in their original position on 

the paper and thus avoid loss of 
recording data. 
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One -Channel Converter 
Production -model frequency converter uses printed inductors and germanium -diode mixer. 
Wide -range grounded -plate oscillator covers entire uhf television band. Intermediate 

frequency can be any desired low -band vhf channel 

By WEN YUAN PAN 
Advanced Development Section 

Home Instrument Dept. 
RCA Victor Division, Camden 2, N. J. 

SELECTIVITY for rejection of im- 
age and other undesired re- 

sponses is provided by two tuned 
input circuits in the converter 
to be described. The circuit, which 
includes a local oscillator, crystal - 
diode mixer and low-pass output 
filter, is shown schematically in 
Fig. 1. 

The unit is designed to convert 
television signals on any given uhf 
channel to corresponding signals 
on a selected channel in the lower 
vhf band. Powered from the tv 
receiver, the uhf converter is dis- 
abled by a switch during vhf recep- 

tion. Two or more one -channel con- 
verters can be used with a single 
vhf receiver. The photographs 
illustrate chassis layout and instal- 
lation. 

Local Oscillator 
At ultrahigh frequencies, the 

plate of the oscillator (Fig. 1) has 
a low impedance to ground while 
the cathode and heaters have high 
impedances to ground. Oscillator 
frequency is determined primarily 
by the series resonant circuit be- 
tween the grid and ground, which 
consists of a short length of coiled 
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FIG. 1-Converter consists of two tuned input circuits, grounded -plate oscillator, 
crystal mixer, low-pass output filter and lattice network 

FIG. 2-Slug-tuned printed inductor and 
capacitance to ground tune local oscil- 

lator over wide range 

bus wire and a conventional trim- 
mer capacitor. This type of cir- 
cuit tunes over a relatively narrow 
frequency range, slightly more 
than half the uhf television band. 
The inductance can, however, be 
changed by a shorting bus wire, to 
make the circuit tune over the 
other half of the band. 

Wide -Range Tuned Circuit 
The wide -range tuned circuit 

shown in Fig. 2 can be used with 
the grounded -plate oscillator to 
cover the entire uhf television 
band. The inductance is printed on 
an insulating tube having low loss, 
low dielectric constant and low coef- 
ficient of thermal expansion, such 
as high -quality glass. One end of 
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17. 

for UHF Television 

Chassis layout of one -channel uhf -tv frequency converter 

the inductance conngcts to the grid 
of the oscillator tube while the 
other end is open -circuited. The 
capacitance between the inductance 
and ground is varied by the dis- 
placement of a brass core. This 
corresponds to the conventional 
trimmer capacitor. Additional tun- 
ing range is obtained because of 
the large capacitance between the 
core and the portion of the induc- 
tance marked A (Fig. 2). 

Oscillator Stability 
Field tests of prealigned con- 

verters in conjunction with vhf re- 
ceivers having intercarrier sound 
systems have proved oscillator sta- 
bility to be satisfactory as evi- 
denced by reception of both sound 
and picture carriers less than 20 
seconds after cold start. 

The oscillator couples to the crys- 
tal mixer through the one -ohm re- 
sistor between the oscillator plate 
and mixer. The resistor is essen- 
tially equivalent to a capacitor of 
about 0.5 p.p,f at the oscillator fre- 
quencies. 

However this resistor, when lo- 

cated near the oscillator tank cir- 
cuit, also picks up energy induc- 
tively from the oscillator. The 
combined inductive and capacitive 
coupling between the oscillator and 
mixer makes crystal excitation 
more uniform throughout the en- 
tire uhf television band. Maximum 

Converter attaches to rear of vhf television receiver 

variation of crystal rectified cur- 
rent, shown in Fig. 3, is about 4 

to 1. At an i -f of about 70 mc, the 
optimum rectified current for effi- 

cient mixer operation ranges from 
0.7 to 2.0 millamperes. 

Input Tuned Circuits 

Two series -tuned circuits are 
used for preselection. They em- 
ploy printed inductances as shown 
in the photograph and conventional 
trimmer capacitors. Capacitive and 
inductive coupling between the 
printed inductances produce a fairly 
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FIG. 3-Variation of crystal -mixer ex 
citation with frequency. Optimum cur 
rent range is from 0.7 to 2.0 ma for 

70 -mc i -f 

good bandpass characteristic at all 
signal frequencies. Wired versions 
of this unit have produced equally 
satisfactory results. 

Input Selectivity 

Undesired responses are caused 
by one or more interfering signals, 
either dependent upon or independ- 
ent of the oscillator frequency. Sec- 
ond, third and possibly fourth har- 
monics formed in the mixer may 
cause interference in the presence 
of a single interfering signal, but 
only the second harmonic is of im- 
portance if such interference is 
caused by two or more interfering 
signals. 

The relative magnitudes of un- 
desired responses at a desired -sig- 
nal frequency of 550 mc are illus- 
trated in Fig. 4, where the response 
of the desired signal is taken as 
unity or 0 db. The ratio of the mag- 
nitude of any undesired response 
to that of the desired response is 
the rejection of the undesired re- 
sponse. 

Relative magnitudes of the un- 
desired responses at signal fre- 
quencies of 700 mc and 850 mc are 
similarly illustrated in Fig. 4. 

With the exception of image re- 
sponses, all other undesired re- 
sponses are more than 55 db below 
the response of the desired signal. 

According to FCC channel alloca- 
tion, image -frequency interference 
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by other uhf signals is unlikely if 
either a 41-47 me or 76-88 me i -f 
is used. Transmissions in the 420- 
450 me amateur band may, how- 
ever, be sources of image -frequency 
interference. 

Tuner Noise Figure 

The noise figure of a tuner is not 
always an exact measure of the 
amount of noise a viewer sees in a 
weak -signal area. 

Several factors, video drive to 
the kinescope, resonant effects in 
the video amplifier, a -m compres- 
sion at the picture detector and i -f 
sensitivity hence operating level of 
the picture detector, are all con- 
tributing factors of the amount 
and the appearance of noise on a 
tv screen. 

Field observations reveal that 
for a given input signal strength, 
the noise visible on the screen of a 
television receiver having a given 
noise figure may not always be 
more objectionable than that of 
another television receiver having 
a somewhat lower noise figure. 
However, with properly designed 
i -f and video systems, the noise fig- 
ure of the r -f system may be con- 
sidered as a fair figure of merit for 
fringe area reception. 

Printed Circuits 
The input printed -circuit induct- 

ance is tapped for connection to the 
uhf transmission line. The tap is 
adjusted for matching the tuned - 
circuit impedance with the charac- 
teristic impedance of the line. A 
secondary tap is adjusted to match 
the secondary tuned -circuit imped- 
ance with the signal frequency im- 
pedance of the crystal diode. Un- 
der these conditions, the noise 
figure of the converter is primarily 
governed by the noise figure of the 
television receiver and the conver- 
sion loss of the crystal mixer. 

The loss in the selective circuit, 
the excess temperature noise of the 
crystal diode and the loss in the 
low-pass filter and lattice network 
are also contributing factors to the 
overall converter noise figure. Meas- 
ured converter noise figures of fifty 
production units range from 17 to 
21 db when it is used in conjunction 
with a vhf receiver having a noise 
figure of 6 db. 

The low-pass filter network which 
is required for reduction of oscil- 
lator radiation and the isolation 
between the vhf and uhf oscillators 
contributes a loss of approximately 
4 db. 

The average noise figure of pres- 
ent commercial tuners of the crys- 
tal -diode type usually runs around 
14 db, if the crystal mixer is fol- 
lowed by a low -noise i -f amplifier in 
place of the low-pass filter network 
in this frequency converter. 

An alternative approach is the 
use of an r -f amplifier preceding 
the mixer. Several types of uhf 
amplifier and mixer tubes have 
been developed. Conventional tube 
types such as the 6AN4 and the 
6AJ4 would offer an average noise 
figure of about 12 db at 500 me and 
about 16 db at 900 mc. An improve- 
ment of approximately 2 db can be 
realized by using two r -f amplifier 

stages in cascade. This improve- 
ment is due to increased gain of 
the r -f amplifier that minimizes 
the effect of mixer noise on the 
overall noise figure of the tuner. 
Curves showing the average noise 
figures of uhf tuners of various de- 
signs are given in Fig. 5. It is 
noted that the 416A narrows the 
gap between the noise figure of the 
present tuners and the noise figure 
of future tuners. 

300 -Ohm Balanced Input 
Normally, the converter has a 

75 -ohm unbalanced input imped- 
ance. However, provision is also 
made for balanced 300 -ohm opera- 
tion that may permit use of the 
vhf antenna in strong signal areas. 
Balanced 300 -ohm operation is made 
possible through a high-pass filter 
and a 300 -to 75 -ohm balun, shown 
in Fig. 6. This arrangement will 
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Input circuit printed inductors give good 
bandpass characteristics 

not substantially affect vhf recep- 
tion, because when the converter is 
in the vhf position, the high-pass 
filter presents a high impedance to 
the vhf antenna terminals. 

The high-pass filter and the balun 
introduce an insertion loss of about 
3 db. From the practical point 
of view, this added loss may not be 
objectionable as this arrangement 
is intended for use only in strong 
signal areas. 

Crystal -Diode Mixer 

Selection of a crystal diode for 
use as a uhf mixer is a compromise 
between cost and performance. Sev- 
eral types of crystal diodes may be 
used as mixers for frequencies up 
to 890 mc. The CK-710 germanium - 
crystal diode is small in physical 
size and acceptable in performance 
although its r -f and i -f impedances 
and conversion loss seem to vary 
over wider limits than do those of 
the 1N82 silicon -crystal diode. 

Under optimum operating condi- 
tions, the impedance across the out- 
put terminals of the mixer must be 
zero at signal frequencies and must 
match the impedance of the crystal 
diode at the intermediate fre- 
quency. Furthermore, the imped- 
ance across the input terminals of 
the crystal mixer must be zero at 
the intermediate frequency and 
must match the impedance of the 
crystal diode at the signal frequen- 
cies. Although these conditions can 
never be completely fulfilled in prac- 
tical application, the mixer circuit 
should be designed to approach 
these conditions. The mixer circuit 
shown in Fig. 1 is a fairly good 
approximation for optimum mixer 
operation. 

Crystal Resonance Effects 

Figure 7A is a complete sche- 
matic of the mixer circuit. The 

equivalent circuit, rig. 7B, shows 
the crystal diode replaced by a ca- 
pacitor C1 and a resistance R1. This 
equivalent circuit, however, is only 
true at a particular frequency and 
under a given operating condition. 

During development of the con- 
verter, it was noticed that r -f selec- 
tivity fell off and the converter 
noise figure degraded substantially 
at about 650 mc. These troubles oc- 
curred at different frequencies 
when wiring changes were made in 
the mixer circuit. By circuit trans- 
formation, the equivalent mixer cir- 
cuit of Fig. 7B becomes a simpler 
equivalent . circuit, Fig. 7C which 
in turn leads to Fig. 7D and finally 
to Fig. 7E. 

Resonant Effect 

If the circuit constants in the 
mixer circuit are such that these 
transformations take place at a 
frequency within the uhf television 
band, a resonant effect arises in 
the mixer circuit and couples a load 
resistance R. into the secondary se- 
lective circuit. Selectivity is thereby 
broadened because of the lower op- 
erating Q of the tuned circuit, and 
the noise figure is degraded some- 
what because of power dissipation 
in the coupled load resistance and 
also mismatch between the tuned 

circuit and the crystal -diode mixer. 
In the final design of this con- 

verter, mixer circuit constants are 
such that the resonant effect takes 
place at a frequency above the uhf 
television band. 

Tuner Output Circuit 

Choice of the vhf channel to be 

used as converter i -f influences 
converter performance in many 
ways. A high i -f increases the 
overall noise figure slightly, but 
reduces oscillator radiation, im- 
proves rejection of undesired re- 
sponses and lowers the operating 
frequency of the uhf oscillator. 
There are other performance char- 
acteristics affected by the con- 
verter i -f but of relatively lesser 
importance. Channel 5 or 6 has 
been considered as a good com- 
promise for use as converter i -f. 

Low Pass Filter 

A a -configuration low-pass filter 
with cutoff frequency at about 140 

me follows the crystal mixer. Ad- 
vantage is taken of the fact that 
the output impedance of the crys- 
tal diode in Fig. 1 is in the order of 
200 to 300 ohms with normal crys- 
tal excitation and the low-pass 
filter is designed to match the crys- 
tal impedance. The input shunt 

24 

16 

m 

z 
W 
Cr 

_o 
LL 

W 

No z 
rc 

° 

- 24 

CH 2-6 IFM 7-13 I CH 14-83 

CRYSTAL MIXER NO R -F AMP) 

I -STAGE R -F AMP, TUBE 

AMP 

MIXER-. 

MINIATURE -TYPE 
AND MIXER 

TUBES C 

2 -STAGE R -F AMP, TUBE MIXER 

i 
I 

I-STAGE 4I6A AMP, CRYSTAL MIXER_ 
NOW 

NOISE FIGURE OF THE FUTURE 

60 100 200 600 1000 

FREQUENCY IN MC 

FIG. 5-Noise figures for various converters show effect of using one or more r -f 

stages before mixer 

ELECTRONICS - December, 1952 137 



arm, 3.0-µµf capacitance, of the 
filter is connected across the mixer 
output terminals with a lead length 
that makes it approximately series 
resonant at the middle of the uhf 
band to present a low r -f im- 
pedance. The reactance of the lead 
length at the intermediate fre- 
quency is small, thus fairly good 
i -f matching is maintained between 
the crystal mixer and low-pass 
filter. 

Lattice Network 

The low-pass filter is followed 
by a lattice network to convert a 
single -ended 300 -ohm impedance to 
a balanced 300 -ohm impedance. 
The network uses two identical 
coils and two identical capacitors. 
The values of inductance and 
capacitance are so chosen that 
VXiXX, = 300 ohms where XL is 
the inductive reactance and X0 is 
the capacitive reactance, and IXLI 
_ at the center frequency of 
the pass band. In the first arm of 
the lattice network, the voltage 
developed across the inductive re- 
actance forms half the output 
voltage, while in the second arm, 
the voltage developed across the 
capacitive reactance forms the 
other half of the output voltage. 
Since these two voltages are equal 
in magnitude but 180 degrees out 
of phase with each other at the 
center frequency of the pass band, 
a balanced output is obtained. 

Standing -Wave Ratio 

The degree of balance depends 
upon the i -f pass band. If channel 
4 corresponds to the center fre- 
quency of the pass band, then any 
channel from 2 to 6 inclusive may 
be used for uhf reception without 
introducing excessive insertion 
loss by the lattice network. With 
normal crystal excitation, the 
standing -wave ratio is about 2.0 on 
channels 2 and 6, and 1.2 on chan- 
nels 3 and 5. The lattice network 
may be replaced with an un- 
balanced primary and balanced 
secondary transformer. 

Converter Isolation 
The low-pass filter and the lat- 

tice network also serve to minimize 
oscillator radiation from converter 
output leads and to reduce inter- 

action between the uhf oscillator 
and vhf oscillators. Interaction be- 
tween the fundamental or harmonic 
components of the uhf oscillator 
and the harmonic components of 
the vhf oscillator causes disturb- 
ance in uhf reception. In addition, 
the harmonic components of the vhf 
oscillator appearing across the uhf 
mixer may also take the place of the 
uhf oscillator to heterodyne with an 
undesired signal and produce inter- 
ference. 

Oscillator Interaction 

The vhf oscillator energy at its 
fundamental or harmonic frequen- 
cies may appear at the uhf mixer 
either by radiation from the vhf 
receiver chassis, picked up by the 
converter transmission line or an- 
tenna or by direct coupling through 
the circuits between the vhf os- 
cillator and uhf mixer. 

In general, the interaction ob - 
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served in a uhf converter having 
first i -f amplifier stage or stages 
is chiefly due to radiation from the 
vhf receiver chassis, while that 
observed in a uhf converter with- 
out an i -f amplifier is primarily 
the result of circuit coupling. The 
magnitude of such interaction, 
however, is difficult to measure as 
the accuracy of such measurement 
is limited by operating conditions 
of the vhf oscillator, positions of 
the vhf receiver and surrounding 
objects relative to the frequency 
converter, lengths and relative posi- 
tions of transmission lines being 
used and the desired signal fre- 
quency and the converter output 
channel. 

Installation 

Under typical installation condi- 
tions, maximum interaction between 
the very -high -frequency oscillator 
and the oscillator in the ultrahigh - 
frequency converter takes place on 
channel 72 when channel 6 is used 
as the converter i -f. The approxi- 
mate magnitude of this interfer- 
ence is equivalent to an interfering 
signal of 200 microvolts across the 
converter input terminals at 820.5 
mc. 

The converter draws an average 
current of 0.225 ampere at 6.3 volts 
and 12 milliamperes at 250 volts, 
which must be supplied by the vhf 
receiver. However, the power to 
the converter is turned off auto- 
matically when the receiver is on 
vhf operation; consequently, two or 
more single -channel frequency con- 
verters may be used in conjunction 
with the same vhf receiver without 
requiring more power than is neces- 
sary to supply one unit. 
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STABILIZED Time -Division 

MULTIPLIER 

Used in solution of problems involving differential analyzers, the multiplier has high 

speed and detects its own errors. The stabilized switch it contains can be employed 

with other circuits to provide function generation, interpolation, quadrant switching 

and digital -analog conversion in either direction 

By C. D. MORRILL and R. V. BAUM 

Goodyear Aircraft Corporation 
Akron, Ohio 

IN the development of precision 
analog computing equipment, it 

has become evident that the two 
most important requirements for 
computing circuit elements are a 
stabilized d -c amplifier and a high- 
speed precision switch. Goldberg' 
developed a circuit stabilizing one 
d -c amplifier. Ingerson' succeeded 
in stabilizing a large number of d -c 
amplifiers with a single pulse ampli- 
fier. The first requirement would 
seem to have been satisfied. 

The second requirement, a high- 
speed precision switch, has been 
sought by many people. Several 
electronic switches have already 
been described in the literature. 
Most of these switches provide 
the necessary speed but, to the 
author's knowledge, few provide 
the accuracy and drift -free opera- 
tion required for precise comput- 
ing. In 1951 the authors' described 
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a simple but adequate voltage 
switch, which they had used in an 
unstabilized time -division multi- 
plier. Goldberg` recently reported 
his earlier development of a pre- 
cision current switch ; it meets all 
operational requirements but is re- 
stricted to unidirectional currents. 

The authors have developed a 
stabilized time -division multiplier, 
which they believe is simpler and 
more reliable than their previous 
unstabilized one. Stabilization, by 
reducing drift, provides increased 

accuracy and repeatability; by 
eliminating the need for manual 
balancing and alignments, it affords 
greater operating convenience, par- 
ticularly when many multipliers are 
used in a single installation. 

The stabilized multiplier, in its 
present form, uses 18 vacuum 
tubes, none of which requires selec- 
tion. In the current stage of de- 
velopment, its accuracy is 0.1 per- 
cent. Changes in calibration and 
drift from day to day are neg- 
ligible; accuracy and repeatability 
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FIG. 3-Stabilized electronic switch 
used in the time -division multiplier 
showing input from bistable multivi- 

brator 

are maintained even with changes 
in vacuum tubes. The frequency 
response, measured at its output, is 
flat to about 200 cycles per second. 

An important feature of the mul- 
tiplier is its ability to recognize and 
to signal overdriven inputs, an 
overloaded output, or a component 
malfunction. The complete failure 
of any tube or resistor, except for a 
few wire -wound resistors, is im- 
mediately made known to the oper- 
ator by visible or audible means. 

Time -Division Multiplication 
The basic method of time -divi- 

sion multiplication is not new. The 
algebraic product of two voltages 
is formed by averaging several 
cycles of a quasirectangular wave- 
form; the duration and amplitude 
of alternate portions of the wave 
form are functions of the input 
variables as shown in Fig. 1. The 
amplitude of the first portion of 
each cycle is Y, and its duration is 
Tl = K/ (Z - X) second ; the amp- 
litude of the second portion is -Y 
for T2 - K/(Z + X) second; the 
average value is Y(TI - T2)/(T, 
+ T2) = XY/Z. 

This basic waveform does not 
actually appear anywhere in the 
stabilized multiplier. However, 
the same effect can be produced in 
several ways, one being described 
below. 

Stabilized Multiplication 
A block diagram of the stabilized 

time -division multiplier is shown in 
Fig. 2. Timing of the waveform is 
dependent on input variables X and 
Z; it is controlled by switch 1, the 
integrator, and the bistable multivi- 
brator, which changes from one of 

FIG. 4-The Z switch and integrator 
showing filter and (A) Y switch and 

output amplifier showing filter (B) 

its stable states to the other when- 
ever the output level of the inte- 
grator reaches e, or e2, actuating 
switches 1 and 2 in unison. When 
the output of the integrator reaches 
ez, switch 1 is closed and the input 
to the integrator is 

X Z z x z 
c + 2ab ab c 2ab 1) 

where a, b, and e are constants. 
Since the output of the integrator 
must reverse direction, one require- 
ment in the choice of constants is 
that 

Zm%n 

2ab 
X,na,x 

c 
(2) 

The output of the integrator then 
increases linearly with time from 
e2 to e, ; the required transition 
time T, is established by 

T, T, 

K -(2ab + 
X 

Idt 
0 

= ei -es / (3) 

where K is the gain of the 
integrator. 

From Eq. 3 it follows that, since 
X and Z may be assumed constant 
over the interval 

T, - er-es 
K( Z - %1 

\ 2ab c 

(4) 

Similarly, when e, is reached, 
switch 1 is opened and the in- 
tegrator output decreases linearly 
with time from ez to e2, establishing 
the time T2 by 

fo 
=ei-e2 
2ab 

K 

Therefore 

T2= 
X 

K 2ab + 

Xdt 

el - es 

(5) 

(6) 

The output of switch 2 is -Y/d 
during the interval T, and zero dur- 
ing T2f thus, the average input to 
the output amplifier and filter is 

Y 

L 
(2kd 

)_[(-&)Ti 
T, + T2 

Y 1 , 

kdC2 TiT,+T2 

ab 1 X Y 

kcd // Z 

The scale factor of the output amp- 
lifier is selected so that the output 
voltage is XY/Z. 

The frequency, or repetition rate, 
of the quasirectangular wave is 

f_ 
T, + T2 

Kab r \ /2- \ c /2 ](8) e,-e2L 
With Z = +100 volts, this fre- 

quency varies from 15 kc for X = 
0 to 10 kc for X = ±100 volts. It 
decreases rapidly as the value of Z 
decreases. Consequently, as in 
other time -division multipliers, 
there is a limit imposed on the 
minimum value of Z that may be 
used in problems requiring good 
filtering of the carrier frequency. 
In problems requiring both a wide 
range in Z and good filtering, a 
circuit employing a multiplier with 
two Y sections may be used. 

Precision Switch 

Switch 1 is shown in more detail 
in Fig. 3; it consists essentially of 
a stabilized d -c amplifier with two 
alternately switched feedback im- 
pedances. During the positive por- 
tion of the input from the multi - 
vibrator, V. conducts, disconnect- 
ing R01. Simultaneously, V25 is cut 
off, and conduction through V2 
closes the feedback path through 
R.2. Similarly, during the alter - 

20 

ó 
z20 

,.,,.,,.,, 
,.,,'"AMPLTUDE 

Z 
,o,.:" 
60Lu 
11; 

80111111k loo 2000 o 
FREQUENCY IN CPS 

FIG. 5-Frequency characteristics of 
multiplier output filter 
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nate period, the feedback path is 
maintained through Ro,. The out- 
put voltage is taken from the junc- 
tion of V, and Roa; when V. is on 
and V, off, the output voltage is pre- 
cisely equal to (Ro2/R,)Z. When 
V, is on and V2 is off, the output 
voltage is zero since the junction of 
R,, Ro,, and Roe is maintained at 
ground potential by the d -c ampli- 
fier. 

Stray Capacitance 

When this type of switch is used 
to supply the resistive input of a 
d -c feedback amplifier, the chief 
sources of error result from the 
stray capacitances of V,, V2, and V3, 

and to the winding inductances of 
the wire -wound resistors, Ro, and 
Roe. The effect of stray capacitance 
is minimized by the use of low 
values of resistance for R., R,,, Ri, 
R2, and R,. Small shunting capaci- 
tors compensate for winding in- 
ductances. 

To achieve adequate filtering of 
the output without inducing exces- 
sive phase shift at low frequencies, 
it is necessary to supply a resist- 
ance -capacitor filter from the out- 
put of switch 2. Although the out- 
put impedance of the closed switch 
is quite low, the impedance of the 
open switch, compared with that of 
the resistance -capacitor filter, can- 
not be made negligibly small. As a 
result, the transadmittance of the 
input network is not constant but 
is a function of ß, which equals 
[T,/ (T, -}- T,)]. 

This partial filter, the output 
amplifier, and the remainder of the 
output filter are shown in Fig. 4B. 
The error caused by the finite out- 
put impedance can be completely 
compensated by an identical resist- 
ance -capacitor network between the 
output of switch 1 and the inte- 
grator. 

Output Filtering 
It is difficult to design the output 

filter for a time -division multiplier 
because the intended use of the de- 
vice is not always known. If the 
output is to be integrated, little or 
no filtering is required. On the 
other hand, if the output is to be 
connected to some other nonlinear 
circuit, considerable filtering may 
be required to prevent an unde- 
sirable d -c offset. This is particu- 

larly true if one multiplier supplies 
another operating at or near the 
same repetition rate. 

Since too little filtering may 
cause gross errors, a small amount 
of phase shift at signal frequencies 
must be tolerated in the general 
design and a compromise between 
carrier attenuation and signal 
phase shift must be made. The 
three -section filter has a transfer 
function. 

(0.lrp-F1) 
G(p) (r p -- 1) (r3p3 + 0.5r p + 1) (9) 

where 
r = 10-3 second (10) 

The amplitude and phase -shift 
curves, in Fig. 5, for this filter show 
that the attenuation is 57 decibels 
at 10,000 cycles per second, that the 
phase shift is 16 degrees at 200 
cycles per second, and that the re - 

(A) 

(B) 

(C) 

FIG. 6-Output of Y switch with con- 
stant voltage (A) with variable voltage 
applied (B) and output of error inte- 

grator (C) 

(A) 

(B) 

1f. 

lr- 
- ,`_ 

A,- 

FIG. 7-Step-function response in X 

channel (A) in Y channel (B). 'Input to 
multiplier, A sin 7r t (C) and multiplier 

output (D) 

sponse is essentially flat to 200 
cycles per second. 

The operation of the complete 
multiplier, including the switches 
and the sweep generator, is stabi- 
lized against drift merely by sta- 
bilizing the four d -c amplifiers. The 
method is Ingerson's and consists 
of periodically sampling the error 
voltage at the summing point of 
each amplifier (approximately three 
times a second), of amplifying the 
error voltage by an a -c amplifier, 
synchronously rectifying the ampli- 
fied error voltage, and applying it 
to a low-pass filter connected to the 
d -c amplifier in such a manner as 
to reduce the original error voltage. 

Drift Stabilization 
This method reduces effective 

amplifier drift by a ratio of about 
500 to 1. The output pulses of the 
a -c amplifier, which are propor- 
tional to the error voltage at the 
summing point of the d -c amplifiers, 
are used to indicate excessive sum- 
ming -point error (approximately 
0.005 volt) resulting from an over- 
loading or a malfunction of the 
multiplier. 

A few of the basic waveforms de- 
rived from a stabilized multiplier 
are shown in Fig. 6. The output of 
the Y switch when both X and Y 
are constant is shown at (A) ; the 
repetition rate is about 15 kc. In 
(B) the effect on the amplitude of 
varying Y is shown, and (C) illus- 
trates the operation of the in- 
tegrator. 

Figure 7 gives a rough measure 
of the multiplier performance: (A) 
shows the output of the multiplier 
when Y is constant and X is a 100 - 
cycle -per second square wave; in 
(B) the X and Y inputs have been 
interchanged; (C) shows the result 
of squaring the quantity A sin 
2001st. 
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Bandwidth Nomograph 
for Pulse Filter Network 
Gives minimum bandwidth required for adequate transmission of a periodic rectan- 
gular pulse, based on spectral distribution of pulse energy, for any selected efficiency 
of ideal and R -C filters. Law of diminishing returns applies to bandwidth increases 

By B. L. ADAMS 
.perry Gyroscope Co. 

Great Neck, L. I., N. Y. 

WHEN A PULSE or other sig- 
nal is applied to a filter 

with limited bandwidth, the out- 
put is a distorted version of the 
input because some of the fre- 
quency components of the signal 
are attenuated or eliminated. 
The importance of these compo- 
nents can be measured by the 
energy which they represent, so 
it is commonly stated that "such 
distortion is minimized by the 
selection of a frequency band 
sufficiently wide to include nearly 
all of the total energy of the fre- 
quency components.' 

This observation appears fre- 
gently in the literature and the 
principle is well understood. 
Quantitative application of this 
idea, however, appears to have 
been limited to simple cases in- 
volving periodic signals or to ele- 
gant attacks on the problem of 

0 

O. 

02 

0 

and T. M. STOUT 
Electrical Engineering Department 
University of Washington, Seattle 

optimizing performance in the 
presence of noise. 

Periodic Inputs 
For a periodic input, the vari- 

ous harmonic components can be 
found by Fourier analysis; the 
Fourier series for a number of 
common periodic waves are read- 
ily available in the literature'. 
The power represented by any 
harmonic can be found by squar- 
ing its magnitude, and the com- 
bined power of several com- 
ponents is found by addition. In 
the case of a square wave, for 
example, the magnitudes vary 
inversely with n, the order of the 
harmonic, where n - 1, 3, 5, ... . 

From this information, one 
readily determines that the 
fundamental component of the 
square wave accounts for 81.1 
percent of the total power and 

IDEAL FILTER - 

R -C FILTER 

D 2 4 6 R 10 12 14 IA 3 

2n 1,6- 2n (BANDWIDTH)(PULSE W 0TH) 

FIG. I-Transmission efficiency for rectangular pulse input 

r,s 

that higher harmonics con- 
tribute as shown in the following 
table : 

Highest Harmonic 
Included Percent Power 

1 81.1 
3 90.1 
5 93.5 
7 95.0 
9 96.1 

11 96.7 
13 97.2 

Single -Pulse Inputs 
For periodic inputs, such as 

a rectangular pulse, the fre- 
quency components are not dis- 
tinct but form a continuous spec- 
trum. The relative magnitudes 
are again determined by Fourier 
analysis, using the Fourier in- 
tegral. 

The actual signal energy in 
any portion of the frequency 
spectrum is found by squaring 
amplitudes and integrating with 

IDEAL FILTER 

(Continued on p 144) 

R -C FILTER 
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FIG. 2 -Responses of filters for rectangular input pulses 
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Bandwidth Nomograph 
respect to frequency over the re- 
quired interval. 

If the signal is an isolated 
rectangular pulse of width 3, the 
frequency 

7113 

is' 

9cí) - 2,r 
L 

sin ól 
Squaring and integrating, the 
fraction of the total energy in 
the band between zero frequency 
and an upper limit f, is found 
to be 

+l= 
2 cos 2Tf,3 - 1 

T 2TfaS 

+ Si(2Tf,ó)] (2) 

where Si (271,8) is the sine in- 
tegral, a function which has been 
computed and tabulated'''. 

Strictly speaking, an energy 
distribution computed in this 
way describes only the input sig- 
nal to a network. When the net- 
work is the so-called ideal filter, 
however, whose gain is one for 
f<f, and zero for f>f the 
values from Eq. 2 represent the 
ratio of output to input energy. 
Interpreted in this way, the 
energy distribution can be re- 
garded as defining an efficiency 
of transmission which bears 
some relation to the fidelity of 
signal reproduction. 

Design of Practical Filters 
For practical filters, this same 

efficiency can be calculated from 
either frequency or time in- 
formation, by analytical or 
graphical methods. For a simple 
resistance -capacitance low-pass 
filter whose cutoff frequency is 
defined as f. = 1/2aRC, the ratio 
of output to input energy is 

=1- 2ía3[ -é2rf.S] (3) 

Values computed from Eq.JJ2 and 
3 are plotted in Fig. 1. The two 
curves are similar in shape and 
intersect at = 0.57, where f, 
is approximately equal to 1/7c3. 
The close correspondence be- 
tween the two curves is due in 
part to the fortunate choice of 
the -3 db or half -power point 
in defining the cutoff frequency 
of the R -C filter. 

The relation between network 

(continued from p 142) 
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FIG. 3 -Nomograph relating efficiency, bandwidth and pulse width. Multiplier k is zero when using seconds for pulse width and cycles per second for bandwidth; any other consistent units may be used, such as k- 3 for milliseconds and kc or k=6 for microseconds and me 

efficiency and quality of pulse 
reproduction is suggested in Fig. 
2, which shows typical pulse re- 
sponses for ideal and R -C filters. 
From these pictures one might 
conclude that 70-75 percent 
efficiency is a minimum standard, 
that 90-95 percent is preferable, 
and that an even higher figure 
might be better. 

In selecting bandwidth, how- 
ever, consideration should be 
given to signal-to-noise ratio. 
In the absence of detailed in- 
formation, it is probably good 
policy to use the minimum band- 
width consistent with adequate 
signal reproduction. In this con- 
nection, Fig. 1 shows clearly a 
law of diminishing returns in 
increasing bandwidth. For a 
given pulse width, an increase in 
efficiency from 90 to 95 percent 
requires doubling the band- 
width; a further increase to 99 
percent requires a further mul- 
tiplication of bandwidth by five. 

Bandwidth Nomograph 

Calculations of network band- 
width are simplified by the use of 
the nomograph shown in Fig. 3. 
A straight line drawn between 
points on the upper and lower 

I ' P' I\5 
2 

I 1 1110 

scales determines the network 
efficiency for the given pulse 
width and bandwidth, for either 
the ideal filter or R -C filter, de- 
pending on which center scale is 
used. A multiplier is included 
on the pulse width and band- 
width scales to emphasize that 
any consistent units may be used, 
such as seconds and cycles per 
second, milliseconds and kilocy- 
cles or microseconds and mega- 
cycles. 

Example of Use 

As a sample problem, suppose 
that a 0.5 -microsecond pulse is 
to be transmitted by an ideal 
filter with an efficiency of 93 
percent. Line 1 on the nomograph 
gives the required bandwidth of 
three megacycles. According to 
line 2, somewhat greater band- 
width (4.5 megacycles) is re- 
quired with an R -C filter. 
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Small in size ... 

but big in features 

... THE MALLORY MI DGETROL® 

TWO -POINT SUSPENSION 
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holds the shaft here... and here 

In all Mallory Midgetrols the control 
shaft is held firmly at two points 
instead of the usual one. The shaft 
simply can't wobble sideways, and 
won't move endways even when heavy 
pressure is exerted to force on the 
knob. This construction makes pos- 

sible a shorter shaft bushing, and 
permits use of longer shafts. 

Television 

Here's a carbon volume control that has all the features you need 

... for simplified design, faster production, top performance. Built 

for today's electronic equipment, Mallory Midgetrols offer you this 

unique combination: 

SMALL SIZE: saves chassis space-outside diameter is only 1%s", 

overall depth is only 334". 

WOBBLE -PROOF CONSTRUCTION: two -point suspension, patented 

by Mallory, holds shaft firmly, eliminates end and side play ... 
prevents damage and uneven wear of the element when the shaft 

is turned or when heavy pressure is used to apply the knob. 

QUIET OPERATION: exclusive Mallory sliding, silvered contact gives 

positive electrical connection without troublesome pigtail wiring. 

STABILITY: unique manufacturing methods for applying and curing 

the resistance element assure constant resistance value even 
v, hen exposed to extremes of humidity and temperature. 

SMOOTH TAPER: a fine molecular carbon structure is deposited 

under precise control. Linear, right and left hand logarithmic 
tapers are available. 

Midgetrols are supplied in a wide range of resistance values, and in 

styles for practically every standard or special application. For full 

details, write or phone Mallory today. 

Tuners, Special Switches, Controls and Resistors 

P. R. MALLORY 8 CO..Inc. 

MALLORY 
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Nonlinear Filtering and Waveshape Multiplexing* 

BY R. E. SCOTT, S. FINE AND 
A. MACMULLEN 

Research La boratory of Electronics 
Massachusetts Institute of Technology 

Cambridge, Mass. 

LINEAR FILTERS have been designed 
on both a frequency and statistical 
basis to restrict a band to that 
needed for the signal components 
and to keep noise out. When the 
noise and the signal have compo- 
nents in the same band, pre -empha- 
sis has been used. To accomplish 
this result, the transmitted signal 
is distorted to increase its level 
in the noise band, and both signal 
and noise are then attenuated at 

* This work has been supported in part by the Signal Corps, the Air Materiel Command, and the Office of Naval 11. - search. 

the receiver. The nonlinear filter 
described in this article accom- 
plishes essentially the same result 
without the necessity of predistort- 
ing the transmitted signal. 

When it is desirable to separate 
several channels of information 
fi orn a single -channel carrier, as 
in telemetering, a number of 
schemes have been used for this 
purpose. For example, combined 
amplitude and frequency modula- 
tion and pulse -time multiplexing. 
The method of waveshape multi- 
plexing described here is novel and 
may have some advantages in 
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FIG. 1-Waveforms of ideal filter 

particular application instances. 
This discussion will be limited to 

the separation of sinusoidal signals 
from random square waves or 
pulses. The signals can be separ- 
ated even when they are coherent 
and possess components in the same 
frequency band. A linear filter 
would fail entirely to separate such 
components. 

The method is most obvious when 
considered in the time domain. Be- 
cause of the nonlinear operations, 
analysis in the frequency domain 
is inadmissible. Stated briefly, the 
method consists of taking successive 
derivatives of the signal plus the 
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206A 
lee 

FM SIGNAL GENERATOR 

for Mobile Communications Receivers 

Frequency Range 

146 me to 176 me 

PANEL A 

Mobile communications receivers in the 148 to 174 me 

range have high sensitivity and rigid selectivity speci- 

fications. The receivers must not drift nor suffer detun- 
ing from variations in signal level. To be certain that 
these important requirements are met, laboratories and 
manufacturers must have a test instrument with capa- 
bilities at least an order better than receiver require- 
ments. 

The Type 206-A FM Signal Generator meets these 
needs. Output frequency is adjusted by a mechanism 
with a fast and vernier drive which is marked in 1.0, 

0.1, and 0.01 me divisions (see panel A). The dial 
mechanism position can be changed with respect to the 
tuning condenser shaft by a lock mechanism to cali- 

brate any single point. Tuning in discrete steps for 

selectivity measurements may be carried out rapidly 
by a switched electronic tuner (see panel B). Very fine 

tuning corrections can be made by an additional elec- 

tronic vernier. Drift of oscillator output with time is 

very low and variation in output frequency with at- 
tenuator setting negligible. A wide range of output 
levels is available (see panel A). The instrument is 

characterized by low microphonism and low leakage. 

BOONTO ADIO 
C 

BOONTON NJ U S A. 

SPECIFICATIONS (Type 206-A) 

FREQUENCY RANGE: 146 me go 176 me in one range. 

FREQUENCY CONTROLS: Main dial marked in 1 me divisions. 

Vernier (mechanical) marked in 0.1 and 0.01 me divisions. 

AF Switch: t 60 kc in small discrete increments. 

Fine Tune: Continuous electronic tuning over 10 kc range. 

FREQUENCY ACCURACY: t 0.2% after warmup. 

FREQUENCY STABILITY: With temperature variations: t 0.001% per degree 

centigrade. 

With line voltage variation: t 0.002% for t 10% lime variation. 

RF OUTPUT VOLTAGE: 0.1 to 200,000 microvolts into a 53 ohm load. 

RF ATTENUATOR ACCURACY: Approximately t 10%. 

RF OUTPUT IMPEDENCE: 53 ohms resistive looking into panel connector. 

FREQUENCY MODULATION: (Frequency deviation ranges (continuously vari- 

able) 0-10, 0-25, 0-100 and 0-250 kc. 

Frequency deviation accuracy: Can be calibrated to t5% by internal 

standard. 

FM DIS7ORTION: Less than 2%d 100 kc and less than 1 D%at 250 kc deviation. 

MODULATING SOURCES: Internal AF oscillator at 400 and 1000 cps. 

External AF oscillator may be used. 

Output from internal AF oscillator available for synchronizing or other 

purposes. 

POWER SUPPLY: Provides electronically regulated filament and B voltages. 

Write for complete information 

PRICE $910.00 F.O.B. BOONTON, N. J. 



noise, clipping those derivatives 
which strongly represent the noise 
and reintegrating to obtain the 
original wave with the noise greatly 
attenuated. 

Basic concepts of the method are 
illustrated in Fig. 1. The input 
wave is the in -phase combina- 
tion of a square wave and a sine 
wave shown in Fig. lA. The prob- 
lem is to separate the two while pre- 
serving the essential qualities of 
each. Differentiation, a linear oper- 
ation, produces the waveform of 
Fig. 1B, which is a sinusoidal wave 
with superimposed positive and 
negative impulses. Finite ampli- 
tude -limiting of this signal, as 
shown in Fig. 1C, removes all but 
an infinitesimal amount of the en- 
ergy associated with the impulses. 
Integration of the clipped wave 
yields the original sinusoid com- 
plicated by essentially none of the 
square -wave component, as in Fig. 
1D. The square wave is obtained 
by subtracting the pure sine wave 
from the original input, as shown 
in Fig. 1E. A practical physical 
system departs from this descrip- 
tion in minor details only. 

The block diagram of an experi- 
mental system operating over a 
sinusoidal frequency range of 60 
to 4,000 cps and over an independ- 
ent pulse repetition frequency 
range of 0 to 4,000 pps is shown in 
Fig. 2. Examples of actual wave- 
forms obtained at the various points 
of Fig. 2 are given in Fig. 3. 

The voltage at point B of Fig 2 
consists of a sine wave and a square 
wave as shown in Fig. 3A. Dif- 
ferentiation of this signal produces 
a waveform shown in Fig. 3B. As 

SQUARE - 
WAVE 
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SINE -WAVE 
OSO 

DIFFER- 
FNTIATOR 

DOER 

C 
r- CLIPPER 

D -.. 

ADDER 
(TO 

SUBTRACT) 

IN TE - 
GR AT OR 

F 
AMPLIFIER 

FIG. 2-Block diagram of test system 

FIG. 3 -Waveforms from test system 

is evident, a steep pulse approxi- 
mating an impulse is present. Clip- 
ping this differentiated waveform 
produces a resultant waveform 
shown in Fig. 3C, in which the 
major portion of the energy con- 
tained in the impulse is removed. 
Final integration, shown in Fig 3D, 
results in almost complete removal 
of the square wave. Amplification 
and subtraction of the sine wave of 
Fig. 3D from the input results in 
the output at G of Fig 2, as shown 
by Fig. 3E. 

In the practical device, a certain 
degree of interaction of the two 
wave shapes is still present. The 
amount depends upon the rise time 
of the input pulse and upon the 
accuracy with which the electronic 
devices represent their mathe- 
matical counterparts. 

By frequency modulation of the 
sine wave, and pulse -width modula- 
tion of the square wave it is pos- 
sible to transmit the two wave - 
shapes simultaneously and to sepa- 
rate them at the receiving end. 
Even with fairly crude circuitry the 
interaction between channels is less 
than ten percent. 

A circuit diagram of the experi- 
mental unit is shown at the begin- 
ning of this article. The amplifiers 
use positive feedback within the 

loop to increase the internal gain 
of each section to about 100. 

Except for the clipping diodes, 
the elements shown in the block 
diagram are standard components 
of an analog computer. The sys- 
tem was set up on a differential 
analyzer in the laboratory and re- 
sults similar to those shown were 
obtained. 

The filtering scheme can be ex- 
tended to include additional deriva- 
tives. When the data represent a 
dynamical system, there are phy- 
sical limitations on the second and 
third derivatives and these limita- 
tions set the level at which the clip- 
ping should occur. Waveshape mul- 
tiplexing can also be extended to 
more channels at the expense of 
using additional derivatives. 

Electronics Aids the Dentist 
BY DAVID BECKER 

Montclair, N. J. 

PERIODONTICS, the study of the re- 
gions surrounding the teeth, em- 
braces many problems concerning 
gum diseases and adjacent bone dis- 
turbances. One of the major prob- 
lems is an unbalanced bite. An 
extreme case of unbalanced bite 
may occur when there is contact 
between only one tooth in the upper 
jaw and one tooth in the lower jaw. 

REMOVABLE DIAMOND 
POINTED PROBE CASE 

I.»vs, 'ïaa 
ACTIVE ELEMENT 

FIG. 1-Mechanical drawing of the 
probe 

This condition may lead directly to 
loosening of the teeth in their 
sockets. 

The periodontist balances the bite 
by grinding down elongated teeth, 
capping shorter ones and by mak- 
ing artificial restorations. Ordin- 
arily, the dentist has at his disposal 
two methods of analysis during 
diagnosis and treatment. The first 
is a wax impression of the mouth 
and the second is use of carbon 
paper placed between the upper and 
lower jaws when the patient bites. 
Neither of these methods is en - 
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Now available 
in versions The Al Series 

..TINY 10 -turn Helipots 
with BIG performance 

In all airborne and many other modern elec- 
tronics applications for precision potentiometers, min- 
iaturization, light weight and circuit simplification are 
key objectives. And you get these features-and more- 
in Helipot's new AJ Models ... compact potentio- 
meters the diameter of a penny, yet with 12 times the 
resolution of conventional potentiometers of the same 
diameter. Announced only a few months ago, the orig- 
inal AJ has proven so popular that it is now made in 
two versions to meet the requirements of its many 
users-the original AJ mounting with a threaded bush- 
ing ... and the new AJS mounting for servo applica- 
tions. Also, the MS is available ín two bearing 
arrangements - AJS with sleeve bearings, and the 
AJSP with ball bearings. 

(Left) 
Model AJ 

Bushing Mounting 

(Right) 
Model AJS 

Servo Mounting 

sm 
TNnAOL m 

1 4P! DIA 

NEI -t 

13564 - 

CONDENSED SPECIFICATIONS 
Number of turns 10 

Power rating 2 watts 

Coil length 18" 

Mechanical rotation 3600° + 12° -0° 

Electrical rotation 3600° -I- 12° -0° 

Resistance ranges 100 ohms to 50,000 ohms 

Resistance tolerance ± 5.0% 

Linearity tolerances: 

All values ± 0.5% (standard) 

5000 ohms and above ± 0.1% 

Below 5000 ohms 

Starting torque 

Net weight 

± 0.25% 

0.75 oz. in. 

1.0 oz. 

All units have these important features .. . 

SMALL SIZE-LIGHT WEIGHT: All AJ Models unit. The 18" slide wire gives a resolution 

are only 3/4" in diameter (small as a penny) of 1/3000 in a 100 ohm unit -1 /6500 in a 

13/a" long-weigh 1.0 oz. They require a 50,000 ohm unit! 
minimum of valuable panel space! RELIABILITY: The AJ models are rugged 

HIGH PRECISION-CIRCUIT SIMPLICITY: On and simple-built to close tolerances with 

many applications an AJ Series will replace careful quality control. Their performance 

two conventional potentiometers, providing and reliability reflect the usual high stand- 

both wide range and fine adjustment in one ards of Helipot quality. 

Advanced Construction 
For light weight, unusual compactness, high accuracy and resolution, coupled 
with utmost reliability, investigate the AJ series... 

di 
> All types have bearings at each end of the shaft to assure precise alignment 

and linearity at all times. 
Either single or double shaft extensions can be provided to meet individual 
needs ... also, ball or sleeve bearings, special shaft lengths, flats, screwdriver 
slots, etc. 
By means of a unique Helipot welding technique, tap connections can be 
made to only ONE turn of the resistance winding, and can be provided at 
virtually any desired point on the resistance element. 

> New improved terminals are rigidly anchored in place to prevent twisting 
and coil failures due to fatigue. These anchor -locked terminals are used 
both at, the taps and at the coil ends. 

Meet Rigid Helipot Standards 
Helipot-world's largest manufacturer of precision potentiometers- 

built an enviable reputation for its high design and construction stand- 
ards, and the AJ models meet these standards in every way. 

The resistance elements are made of precision -drawn alloys, accurately 
wound by special machines on a heat -dissipating copper core. 

Each coil is individually tested, then permanently anchored in grooves 
precision -machined into the case. Slider contacts are of long-lived Paliney 
alloy for low contact resistance and low thermal e.m.f.... and all terminals 
are silver plated and insulated from ground to pass 1,000 volt breakdown test. 

In spite of light weight and compact design, all AJ models are built throughout 

for long life and rugged service. Potentiometer life varies with each application, of 

course, depending upon rotation speed, temperature, atmospheric dust, etc. But laboratory 

tests show that under proper conditions, all of the Ai series have a life expectancy in 

excess of one million cycles each! 

Get full details fro: your nearest Helipot representative-or write direct! 

THE Helipot CORPORATION 
A subsidiary of Beckman Instruments, Inc. 

South Pasadena 2, California 
Field Offices: Boston New York Philadelphia Rochester, Schenectady, Cleveland, Detroit. Chicago, St. 

Louis. Los Angeles, Seattle. Dallas. High Point. N. C. and Fort Meyers. Fla. In Canada: J. S. Root, Toronto. 
Export Agents: Frathom Co., New York 36. New York. 
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A patient being tested with the probe in 
position on a tooth 

tirely satisfactory. 
In the method developed, vibra- 

tions picked up on a tooth, as it is 
contacted by the opposing tooth 
during a patient's usual biting ac- 
tion, are applied to the vertical de- 
flection plates of a cathode-ray os- 
cilloscope. A suitable transducer in 
a probe, Fig. 1, is used as the pick- 
up. The oscilloscope gives a visual 
presentation of the degree and 
nature of the vibration caused by 
the two teeth striking together. 

Permanent recordings of a pa- 
tient's condition are made with a 
35 -mm camera. The complete tech- 
nique provides an indicator for in- 

1\leiliii11111111111111113" (AI 

(s) 

(C 

(D) 

Sketch of sample oscilloscope patterns. 
Excessive pressure of upper left molar 
(A), tooth that can move one mm in any 
direction (B), tooth with insufficient pres- 
sure (C) and lower tooth driving upper 
tooth towards palate away from probe 

vestigation, diagnosis and treat- 
ment. Each tooth is tested individ- 
ually by placing the point of the 
probe against the neck of each 
tooth as the patient closes his jaws. 
Oscilloscope patterns are first used 
to check questionable areas. 

For diagnosis, the dentist can tell 
by observing the relative amplitudes 
of patterns from different teeth 
which ones need grinding or build- 
ing up. Mobility of teeth can also 

be diagnosed by the presence of 
superimposed oscillations at the be- 
ginning of the main pattern. Am- 
plitude of these vibrations indicates 
the degree of mobility. 

Chewing efficiency takes place in 
the diagnosis by the presence or ab- 
sence of large pulses in the back- 
ground. During such a diagnosis, 
the patient grinds his teeth in a 
lateral motion. 

Tester For Germanium Diodes 

By NICHOLAS DEWOLF 
and NORRIS E. SCHICK 

Electronics Division 
General Electric Co. 

Syracuse, N. Y. 

WITH THE RAPID increase in the use 
of germanium diodes as circuit ele- 
ments in receivers, computers and 
military equipment, the need for a 
flexible tester to serve as the coun- 
terpart of tube checkers has become 
more evident. 

Such a tester must meet several 
requirements. Primarily it must 
check the quality of diodes to the 
RTMA specifications. It should be 
usable in the selection of diodes for 
special applications and for deter- 
mining, by experiment, the mini- 
mum usable quality limits that can 
be tolerated in a given application. 
It must make possible the evalua- 
tion of the usability of diodes in 
applications where stability is of 
prime importance or if the units 
are operated outside of ratings, it 
must be possible to detect changes 
in characteristics. 

Specifications for the majority of 
germanium diodes are based on 
static point tests of forward and 
inverse resistance at specific volt- 
ages. Figures 1 and 2 demonstrate 
the nonlinearity of these resist- 
ances with changes in voltage level. 
It is evident that the diodes must be 
tested at the specified voltage limits 
if their conformance to specifica- 
tions is to be evaluated. Forward 
resistance is generally tested at a 
one -volt level and inverse resistance 
at 50 and 10 volts, although other 
voltages are also required. The 
manufacturer's specification sheets 
and a recent article' show the 
necessary ranges. 

s0 

a0 

w 30 

o 20 

ó JO 

o 
0 10 20 

FORWARD VOLTAGE IN VOLTS 

FIG. 1-Typical static forward current - 
voltage characteristic of a 1N48 diode 

There are many dynamic tests 
that may be more suitable than 
static testing for specialized appli- 
cations but these fall into the 
minority of required diode tests. 
Rectification efficiency at various 
frequencies, levels and impedances 
as well as pulse cutoff and conduc- 
tion properties are but a few of 
the special tests that may be ap- 
plied. Complexity of these tests 
and the variations in conditions re- 
quired preclude the possibility of 
including them in a compact and 
simple test equipment. These char- 
acteristics are best tested by a 
separate special equipment de- 
signed to correlate with the specific 
application. 

In order to cover the large ma- 
jority of germanium diodes, a sur- 
vey was made of all manufacturers' 
static specifications, which included 
some 75 grades of diodes. It was 
evident that the major portion of 
these fell within the following 
ranges : Forward currents meas- 
ured from 0.25 to 1 volt ranging 
from 10 N.a to 10 ma. Inverse cur- 
rents measured from 1 to 100 volts 
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EXPANDED 
FACILITIES 

at your 
service 

Your electron tube problems will 

now receive even finer, fuller, and 

faster attention at Lewis and Kauf- 

man through absorption of the per- 

sonnel and production facilities of 

Pacific Electronics, Saticoy, Califor- 

nia. Top management of Lewis and 

Kaufman will remain unchanged 

and the Los Gatos Brand will be 

applied to all products. 

Special tube developments will 

receive added emphasis in the en- 

larged organization. You are invited 

to submit your problems, whether 

for special or standard long-lived 

Los Gatos types. Contact your near- 

by field representative or write 

direct. 

LEWISWall and MUffflfl, itl.LEUJIS and Ltd. 

LOS GATOS 1 CALIFORNIA 
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BLUE RIBBON CONNECTORS 
Low insertion and extraction force with high individual 
contact pressure. 
Unique spring contact construction maintains positive 
contact under vibration. 
Wiping action insures positive contact at all times. 
1-501 (Diallyl Phthalate) plastic used has high dimen- 
sional stability and excellent dielectric properties. 
Contact terminals will accommodate up to #16 stranded 
conductors. 

Contacts have heavy silver base plating with gold as the 
surface finish. 

Gold finished contacts will not tarnish or corrode and remain easy to solder for an indefinite period of time. 
Positive polarization prevents mis -mating of connectors. 
Connector is ruggedly built. 
Protective barriers between contact terminals insure proper spacing. 

Sturdy contacts resist abuse-are not easily damaged 
by test prods, etc. 
Corrosion resistant, passivated stainless steel, molded -in mounting plates provide a sturdy mounting. 
Float -mounted receptacle allows for possible mis -align- ment of mating plug and receptacle. 
Provision incorporated to prevent tilting of float -mounted receptacle. 

Connectors pass 50 hour salt spray test. 

AM PHEHo1. 
For complete infor- 
mation on the New 
Amphenol Blue Ribbon 
Connectors, write Dept. 
13C for a copy of this 
four page bulletin. 

CROSS 

SECTION 

AMERICAN PHENOLIC CORPORATION 
1830 SOUTH 54th AVENUE CHICAGO 50, ILLINOIS 

ELECTRONS AT WORK (continued) 
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FIG. 2-Typical static reverse current - 
voltage characteristic of a 1N48 diode 

ranging from 5 p.a to 1 ma. 
Because of the higher impedance 

and voltage levels in inverse resist- 
ance testing, different problems 
occur from those in forward resist- 
ance testing. 

Inverse current can be tested in 
the .conventional circuit illustrated 
in Fig. 3. The circuit consists of 
a milliammeter in series with the 
diode, a voltmeter across the com- 
bination and a limiting resistor to 
prevent instrument damage in the 
event of a short circuit at the test 
terminals. 

Outside of the normal errors in 
instruments and resistors, the only 
error that can occur is that caused 
by the voltage drop in the milliam- 
meter. Using 3 -inch panel instru- 
ments, the error will vary from 50 
to 300 millivolts depending on the 
current range and will cause less 
than a 10 -percent error in diode 
voltage reading for ranges above 

Tester being used in a diode -checking 
operation 
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A candle 100 feet away 
can fog Kodak Linagraph Pan Film in one second 

All the exposure it takes to produce a measurable density on Kodak Linagraph 
Pan Film is 1/1000 of a meter -candle -second. 

This extreme sensitivity to light helps a great many people in laboratories 
who make it a practice to depend on photography instead of memory and eye- 
sight to capture significant oscillograph traces. They need it for the analysis of 
high speed transients displayed on RMA Type P11 screens, where writing 
rates of hundreds of inches per microsecond are common. 

For recording fast transients from other types of screens too, particularly 
when filters are used to cut out the persistent portion of the phosphor emission, 
the great sensitivity of this emulsion is an advantage. On the other hand, when 
it is desired to record the persistent, or yellow, component of the image, the 
panchromatic sensitivity of Kodak Linagraph Pan Film is a necessity. 

For recording repetitive patterns, Kodak Linagraph Ortho Film is often pre- 
ferred because it is virtually unaffected by the reddish cathode glow that may 
otherwise cause fogging in "time" or "bulb" exposures. It has maximum sensi- 
tivity to the green light which predominates in the double -duty screens used 
for both photographic recording and visual observation. 

Both these films, in 35mm and 16mm widths with standard double perfora- 
tion, are sold by your Kodak dealer. If you need detailed technical information 
about them, write Eastman Kodak Company, Industrial Photographic Division, 
Rochester 4, N. Y. 

PHOTORECORDING ... a function of photography 

CS 
TRADE -MARK 



RA 

RC 

INó Á L 
T11AER/ 
COPORAT,J 

These Industrial Timer Corporation timers pro- 
vide accurate and highly dependable instruments for 
control of a single operation or multiple operations 
(simultaneously or in sequence). 

OUTSTANDING FEATURES ARE: 
(1) the wide tange of over-all time cycles obtainable 

from any one model; 
(2) the ease with which over-all time cycles can be 

changed; 
(3) the simplicity with which individual cams can be 

adjusted for ON and OFF periods, and positioned in 
specific timing sequence. 

fielSorocr 
hronous 
Driven 

C AM TIMERS 
for single cycle and 

continuous recycling 
applications 

Series CM CAM RECYCLING TIMERS 

The Series CM Cam Recycling Timer repeats a definite 
electrical ON and OFF time cycle continuously. The cam 
is coupled to the motor by means of a simple gear and 
rack assembly-and the over-all time cycle can be easily 
changed by substituting gear racks. (Bulletin 33) 

Series MC MULTI-CAM TIMERS 

The Series MC Timer is identical to the CM Timer, but 
operates 2 to 6 circuits. All cams are mounted on a 
single shaft, which assures a common time cycle for all 
circuits. Each cam, however, is independently adjustable 
for a specific timing sequence. (Bulletin 34) 

Series RA SINGLE CYCLE CAM TIMERS 
The Series RA Timer provides a single time cycle upon 
being actuated electrically from remote control. A pawl 
on the cam eliminates necessity for prolonged closing 
of relay switch when starting. (Bulletin 35) 

Series RC SINGLE CYCLE MULTI-CAM TIMERS 
The RC is identical to the RA, but operates from 1 to 6 
additional circuits. Thus it provides all the features of 
the Series MC Timer, plus the single cycle control 
afforded by the RA. (Bulletin 35) 
Send us specifications, and we shall make recommendations based 

on your particular needs. Bulletins sent tree on request. 

MANUFACTURERS OF THESE AND OTHER TIMERS AND 
CONTROLS FOR INDUSTRY- Time Delay Timers Manual 
Set Timers Tandem Automatic Recycling Timers Running 
Time Meters Instantaneous Reset Timers 

INDUSTRIAL TIMER CORPORATION 
1 1 5 EDISON PLACE, NEWARK 5, N. J. 
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C' D ' F makes all three! 

¿o.e, coot Spiral Tubing 

Designers, engineers, production men everywhere are changing their 
thinking (and specifications) over to economical C -D -F spiral tubing. 
Whether it's round, square, or rectangular, C -D -F tubing is stiff, sturdy, 
crush resistant. It has good tensile strength, along with good dimensional 
stability under varying atmospheric conditions. 

Above all, it is low in cost. C -D -F experts in insulation, recommend spiral 
tubing for coils and structural spacers. For transformers, switches, selen- 
ium rectifiers. 

The round tubing ranges from 1/8" to 6", with wall thicknesses from 
.0075" to 1/8". The minimum ID of the square and rectangular tubing is 
3/g", with 21/g" the maximum ID. 1/16" is the maximum wall thickness. 
All tubing can be supplied in lengths from 2' to 4'. From our own fabri- 
cating experience, we know you will find this sturdy material easy to drill. 
tap, rivet, flute or thread. 

Think it over ... then talk to the man from C -D -F, a skilled plastics 
engineer. C.D-F has sales offices in principal cities with modern test labora- 
tories at all plants. C -D -F spiral tubing. The man from C -D -F. Both are 
good to know! 

FOR LITTLE COILS . . . 

C -D -F puts notches in so that cores can be inserted and accurately adjusted. 
Hard to crush, this tube withstands prolonged heat of 190°F., 240°F. Intermit- 
tently. Write for samples and complete specifications. For availability, economy, 

adaptability ... buy your spiral tubing from C -D -F. 

ad;fflef-,Otamond7die avey 
GENERAL OFFICES NEWARK 16, DELAWARE 
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ELECTRONS AT WORK 

Famous Guns 

Colt Army Revolver, 
Model 1872, Caliber .45 
Known as the "Peacemaker" and, in 
.44 caliber, the "Frontier" revolver. 
This famous Colt was the law west of the 
Mississippi! Weight and ruggedness made 
it a convenient means of administering 
a "pistol whipping". 

Model 1808 Navy Pistol, Caliber .64, 
made by Simeon North of Berlin, Conn. 
Boarding pistols like this rendered 
valuable service in the War of 1812. In 
building them, North actually used 
a modern mass production technique- 
standardized parts! 

Instant -heating 
Weller Soldering Gun 
for light or heavy work. Dual 
heat greatly increases tip life. 
Switch instantly to high or 
low heat as job requires. Pre - 

focused spotlights end "blind soldering". Exclusive 
tip -fastening arrangement assures full, constant heat. 
Shatter -proof plastic housing. Perfect balance. Low- 
cost, replaceable tips. Pays for itself in a few months. 
See at your Distributor or write for Bulletin direct. 

Get SOLDERING TIPS, new Weller Handy Guide to faster, easier soldering. 
20 pages fully illustrated. Price 10c at your Distributor or order direct. 

FROM GRIP TO TIP 

SOLDERING GUNS 806 Packer Street, Easton, Pa. 

The Finest Soldering Tool for the Finest Craftsmen 
156 

(continued 

FIG. 3-Inverse-resistance test circuit 

3 volts. Fortunately, this error is 
highest at the higher current 
ranges which are not normally used 
on the low voltage ranges. 

Voltage drop in the microam- 
meter becomes excessive in for- 
ward -resistance testing and the use 
of the preceding circuit is undesir- 
able. 

A novel modified -bridge cir- 
cuit may be used to advantage to 
avoid instrument corrections, as 
illustrated in Fig. 4. This circuit 
does not involve any errors other 
than those caused by the meter - 
movement inaccuracies and resistor 
tolerances. 

Optimum Design 

The optimum design is complex 
and depends to a large extent on 
the resistance of the meters. In the 
ranges that a diode checker would 
be used, it was found that the sim- 
plest method considering the 
necessary range switching, was to 
make the current instrument's 
series resistance high compared to 
the upper bridge arms. If the 
source resistance is made very low 
and the voltmeter resistance high, 
current ranges can be varied by 
changing the upper bridge arms 
only. This can be made to keep the 
internal impedance at the right 
value automatically. On the low - 
voltage high -current ranges these 

FIG. 4-Forward-resistance test circuit 
Tester being used in a diode -checking 

operation 
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INTERFERENCE 

A -f ' 

There's a C -D for every known interference problem! Did you know 

that C -D makes and sells more interference filters than any one else? Chances are 
the solution to your filter problem is already waiting for you in our files. If we don't 
have the answer, we'll find it for you. Write for catalog to: Dpt. K-122, General Offices, 

Cornell-Dubilier Electric Corporation, South Plainfield, New Jersey. 

CORNELL - DUBILIER 
world's largest manufacturers of filters 

ANTENNAS ROTATORS CAPACITORS 

In 
VIBRATORS CONVERTERS 

SOUTH PLAINFIELD, N. J. NEW BEDFORD, WORCESTER AND CAMBRIDGE, MASS. PROVIDENCE, R. I. INDIANAPOLIS, IND. FUQUAY SPRINGS, N. C. SUBSIDIARY, THE RADIART CORP., CLEVELAND, O. 
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LITTON ENGINEERING NEWS 

B 

BETTER CONTROL OF COPPER OR ALLOY 
RAZING WITH LITTON HYDROGEN FURNACE 

Litton Model 4400 Vertical Hydrogen 
Furnaces designed for easily observed, 
accurately controlled production -line 
brazing of assemblies up to 61/2" in 
diameter and 12" in length. Brazing is 
performed in a hydrogen atmosphere 
and work can be inserted into the open 
bottom either mechanically or hydrau- 
lically. Operating temperature range 
permits copper brazing as well as all 
types of gold -copper and silver alloy 
brazing. 

Model 4400 Furnace is divided into 
two chambers. The upper or brazing 
chamber is equipped with radiant heat- 
ing for maximum flexibility. The lower 
or cooling chamber permits rapid cool- 
ing to the freezing point of the metal or 
alloy. The heating chamber has an in- 
conel inner wall surrounded by 3" of 
thermal insulation. Two replaceable 
pyrex windows permit a clear view of 
the work during the heating cycle. Tung- 
sten heating rods are spring -loaded to 
preserve tautness, and may be easily 
replaced. The cooling chamber is a 
double -walled cylinder of stainless steel 
within which water is circulated. 

In operation, work is raised into the 
upper chamber, heated at the desired 
rate or rates, and immediately lowered 
into the cooling chamber. Since power 
is applied only during the heating cycle 
(normally less than one-third of load- 
ing, heating and cooling time), power 
consumption is minimized. 

SPECIFICATIONS-MODEL 4400 
VERTICAL HYDROGEN FURNACE 

Work diameter, max. 61/2" 
Work length, max 12" 
Temperature, max. . . . 1250°C 
Voltage to maintain 1250°C 
Kva to maintain 1250°C . 

Overall height 
Overall diameter, heater 
Overall diameter, cooler 

Approx. 22v 
Approx. 23 kva 
75" 
17" 
12" 

Heater elements: 15 Tungsten rods, .050" dia. x 
40" long, connected in parallel. 

Time to raise furnace and work to 1000°C: 
Approx. 17 minutes. 

GLASS 

BAKING 

OVENS 

Litton Glass 
Baking Ovens 
are circular 
and easily 
mount in any 
exhaust posi- 
tion. Heating 
is by Calrod 
units and 

1025 BRITTAN AVENUE SAN CARLOS, CALIFORNIA U.S. A. 

ovens are designed for continuous op- 
eration at 500°C. Oven models 2, 3 and 
4 can be operated in either series or 
parallel. Ovens range from 5" to 123/4" 
in diameter, and 12" to 18" in length. 
Complete details and prices for all 
models will be supplied on request. 

MODEL 5301 BELL JAR 
For smaller brazing problems, Litton 
table -top Bell 
Jars offer max- 
imum con- 
venience and 
speed. Visibil- 
ity through the 
all -glass jar 
simplifies 
alignment and 
positioning of 
the work. Ver- 
tical move- 
ment of the 
bell is light- 
ened by a 
counterweight 
inside the sup- 
porting col- 
umn. Work 
stand height is 
variable, and 
the heater rod 
can be adjusted 
and locked in 
position. 

SPECIFICATIONS-MODEL 5301 

BELL JAR 

Base 111/2" x 161/2" 

Column height 5634" 

Heater stand, height . 231/2" 

Heater stand arm 
(extended length) . . . . 105/8" 

Heater stand, vertical travel . 12" 

Work stand extensions . . 2", 4", 6", 8" 
and 12" 

Jar diameter 12" 

Height 24" 
Travel of jar 281/2" 

Manufacturers 
of Vacuum Tubes and 
Accessory Equipment 

158 December, 1952 - ELECTRON ICS 



QUARTZ 

CRYSTAL UNITS 

FOR MILITARY 

AND COMMERCIAL 

A PPLICATION S 

HOFFMAN 
Here at Reeves we are workiig to capacity, 

manufacturing every crystal that our facilities 

can produce. And yet, due to the pressure of defense 

demands, we stilt can't always meet the needs 

of all of our :ustomers. But we can and will 

continue to use the same exacting care and 

the same rigid controls that have made Reeves 

rystnls. You can be sure 

ill be no compromise in quality. 

11-1 HOFFMAN Corporation 

1 

Subsidl.y of Reeves -Ely Laboratories, Inc. ® Ct:ERRY AND NORM STREETS 

CARLISLE 2, PENNSYLVANIA 

LICENSED UNDER PATENTS OF THE BELL SYSTEM 
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For etter 
controls 
through better 

Hermetically 

Sealed Relays 

SPECIFY 

The most advanced hermeti- 
ally sealed relays can best 
e designed and produced by 
firm like Leach which pio- 

n ered this field from the be- 
gi ning. 

ere at Leach you will find 
co lete engineering, testing 
and roduction facilities to 
help \ ou solve your relay 
probi= s in the electrical and 
electro is fields. 

The surpassed dependa- 
bility o each Relays has 
been pro -d by nearly four 
decades of eadership in pro- 
viding all t es of relays for 
maximum erformance 
under compe Stive operating 
conditions. 

FOR BETTE CONTROLS 

THROUGH BE R RELAYS 

-Spe 'fy Leach 

No. 637SS, AN3307-1 
2PDT Hermetically Sealed, 
Solder Terminal Type 

No. 637PS 
2PDT Hermetically Sealed, 
Plug -In Type in Octal Plug 

No. 9031 SS 

3PDT Hermetically Sealed, 
Solder Terminal Type 

Performance characteristics for the 
Relays illustrated above are as follows: 

Contacts rated: 10 Amps. 
Resistive and inductive at 29 VDC. 

6 Amps. Motor load at 29 VDC. 

10 Amps. Resistive at 115 VAC, 400 cycles. 
Coil 24-28 VDC. 

1,1'2ü2 V oO o 

5915 AVALON BOULEVARD LOS ANGELES 3, CALIFORNIA 
Representatives in Principal Cities of the U.S. and Canada 

ELECTRONS AT WORK (continued) 

approximations do not hold true 
but the errors involved are not 
serious. 

REFERENCE 
(1) Semiconductor Diodes, ELECTRON- 

ICS, p 112, March 1951. 

Vibrating -System Decay - 
Constant Measurement 
AN INSTRUMENT developed at the 
National Bureau of Standards, 
measures the time of decay of 
mechanical and electrical vibrating 
systems within the range from five 
seconds to five milliseconds or less 
with an accuracy of one-half per- 
cent. 

The device was developed specifi- 
cally to study internal losses in 
quartz as a function of temperature 
and relaxation effects in the alkali 
halide and other crystals. The in- 
strument may be used to study 
mechanically vibrating systems by 
attaching an electromechanical 
transducer, such as a quartz plate 
resonator, to the device to convert 
the energy from mechanical to elec- 
trical. By using auxiliary equip- 
ment, further applications are 
possible for the measurement of the 
time constant of phosphors, photo- 
cells and other phenomenon in- 
volving exponential decays. 

The method used involves a volt- 
age -amplitude comparison, in which 
the time for the falling exponential 
waveform to pass from one known 
voltage to another is measured. A 
pair of identical circuits, Fig. 1, 
amplifies, differentiates and shapes 
the decaying voltage into pulses 
that are used to trigger a precision 
counter chronoscope. 

The two circuits are alike except 
for different reference voltages 
controlling the time of initiation 
of the triggering pulses through 
each circuit. One reference voltage 
controls the starting pulse, which 
is passed through the circuit to the 
chronoscope when the input voltage 
reaches a selected value. The other 
reference voltage passes the stop- 
ping pulse on to the chronoscope 
when the input voltage has decayed 
to the second selected value. 

An essentially ripple -free decay- 
ing waveform is impressed on one 
of the cathodes of a 6AL5 twin 
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to ULM_ p 

What do you expect when you order 
a tubular part with a flare or flange at 
one or both ends? 

Certainly you expect that the over-all 
dimensions of the part will be within 
certain close tolerances. You expect 
that the flange or flare will be the only 
distortion in the tube. You want the 
flange dimensions and the flare angle 
to be within the limits established 
in your specification. You must be 

assured that the worked areas will be 
free from cracks, pits and breaks. You 
probably hope that the working has 
not set up unrelieved stresses to 
result in premature failure of the part. 

When Superior supplies the part, 
you get all you expect, want and 
hope for. 

This isn't a matter for boasting. The 
ability to deliver flared and flanged 

parts to meet these basic requirements 
is just a part of our job, made possible 
by our long experience and extensive, 
highly -developed equipment for per- 
forming just such operations. 

The rest of our job is in the field of 
advice, research and development 
assistance and careful problem analy- 
sis to make sure that you have the 
right metal or alloy for your purpose. 

If you are a manufacturer or experi- 
menter in electronics and have need 
for a tubular part, whether it be a 

simple cut and tumbled tube, a flared 
or flanged part, rolled or bent, ma- 

chined at either or both ends or 
drilled in one or more places, tell us 

about it. We can probably help you 
and we're always glad to do so. Write 
Superior Tube Company, 2500 Ger- 
mantown Ave., Norristown, Penna. 

Cut and Annealed. Extensive cutting equip- 
ment, hand cutting jigs, electronically con- 

trolled annealers and other equipment, much 
of it developed within our own organization, 
results in high speed, precision production 
of parts. 

Flanging. Automatic flaring and flanging ma- 

chines are combined in Superior's Electronics 
Division with carefully trained production and 

inspection personnel who know how to do a job 

right and take the time to be sure. 

This Belongs in Your Reference File 

... Send for it Today. 
NICKEL ALLOYS FOR OXIDE -COATED CATHODES : This reprint describes 

the manufacturing of the cathode sleeve from the refining of the base metal; 

includes the action of the small percentage impurities upon the vapor pressure, 

sublimation rate of the nickel base; also future trends of cathode materials 

are evaluated. 

Expanded. Here is a part almost ready for 

delivery. Simple as it looks, it may well have 
been the subject of a score of operations and at 
every stage the prime consideration has been 
the quality of the finished part. 

All analyses .010" to 1" O.D. 

Certain analyses (.035" max. wall) Up to Ph" O.D. 

SUPERIOR TUBE COMPANY Electronic products for export through Driver -Harris Company, 
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COMPLETE 
nerniatiue 

FREQUENCY STANDARD 

Acompact, complete, hermetically 
sealed frequency standard, pre- 

senting these features: - 
1. JAN-ized construction throughout. 
2. SPACE -SAVING, 11/2" dia. x 41/2" 

high. 
3. WEIGHT, approximately 10 ounces. 
4. AVAILABLE in 400 and 500 cycles. 
5. ACCURACY-.002% (15° to 35°C). 
6. SHOCK -MOUNTED on Silicone 

rubber. 
7. POWER REQUIRED, 6 V. at 300 ma. 

70 to 200 V. at 1 to 5 ma. 

WRITE FOR DESCRIPTIVE LITERATURE, 

SPECIFYING "TYPE 2007" 

Also, manufacturers of frequency standards, multi - 
frequency standards, chart -recording chronographs, 
firing -cycle timers, the Watch -Master Watch Rote Re- 
corder and other high -precision frequency and timing 
instruments, controlled by our tuning -fork oscillators. 

ACTUAL 

SIZE 

/imericari T Products, ¡nc. 
580 Fifth Avenue New York 36, N. Y, 

MANUFACTURING UNDER PATENTS OF THE WESTERN ELECTRIC COMPANY 
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er 

l.ica specifications checked to 

thousandth -inch ac uracy. 

Completed mounts are inspected 
for visual defects. 

atistical control assures uni- 
f:rmity of quality and per. 
f: rmance. 

Li=e tests prove Tung -Sol Tube: 
can take it. 

Coñlpiéte control o. 

materials and imlnrH 

factoring procedure! 

makes Tung -Sol Tubes 

dependable! 

;ss 

o 

TUNG-SOL ELECTRIC INC., Newark c, N. -. 

Sales Offices: Atlanta, Chicago, Culver City, Dallas, Denver, Detroit, Newark 

TUNG-SOL MAKES All -Glass Sealed Beam Lamps, Miniature Lamps, Signal Flashers, 

Picture Tubes, Rc dio, TV and Special Purpose Electron Tubes. 
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every account is a BIG account at MILO! 

Even if your current order is small, place it with MILO. 
It won't be pushed in a corner here. We have no 
"Pigeonholes." 

Call whether you need two pieces or two thousand, for 
anything in electronic components or test instruments 
for industrial use. We have small shipping cartons as 
well as big ones-penny stamps as well as fifty -centers. 
And the staff to handle all the orders, great and small. 

Don't be hesitant. Buy at MILO. We remember. We were 

little, too. 

Leading Brands in Stock. Complete 
Industry's Standards. 

chock your requirements: 
Batteries 
Cable & Connectors 
Capacitors 
Chassis 
Chokes 
Coils 
Controls 
Diodes, Germanium 

& Silicon Crystal 
Fuses 

Jacks & Plugs 
Knobs 

Hardware 
Meters 
Panels & Racks 
Pilot Assemblies 
Power Supplies 
Power Controls 
Reactors 
Receptacles 
Rectifiers 
Relays 
Resistors 
Shields & Tubing 

lines. The 

Sockets 
Solder & Irons 
Speakers 
Switches 
Terminal Strips 
Test Instruments 
Tools 
Transformers 
Tubes, Regular & 

Special Purpose 
Voltage Regulators 
Wire & Miscel. Supplies 

JAN -APPROVED COMPONENTS 

FREE INDUSTRIAL TUBE BOOKLET 
Chief Engineers, Purchasing Agents, Purchasing 
Executives! Write now if you haven't received our 
Industrial Electronic Tube Booklet # EB. Use company 
letterhead and state your title. Address Dept. E-12. 

the ONE source for ALL your electronic needs 

M I LO RADIO & ELECTRONICS CORP. Eon Art Tededeuf 
200 GREENWICH STREET, NEW YORK 7, N.Y. Phone BEekman 3-2980 
Teletype NY1-1839 Wire MILO-WUX-N.Y. Cable MILOLECTRO-N.Y. 

ELECTRONS AT WORK (continued) 

diode through the primary wind- 
ings of a pulse transformer. The 
anode of the tube is held at about 
45 volts. As long as the cathode 
potential, decreasing with the de- 
caying waveform, exceeds that of 
the anode, no conduction takes 
place. When the cathode and anode 
potentials become equal, a small 
current flows in the diode circuit 
and a voltage appears across a 
differentiating circuit in the grid 
of a 6BA6 high -gain pentode am- 
plifier. This voltage is amplified 
and its phase is inverted by the 
pentode. 

The amplified pulse is impressed 
upon the cathode of the diode 
through a capacitor and the sec- 
ondary of the pulse transformer. 
The combination of tube and trans - 

FIG. 1-Schematic diagram of one of 
the voltage comparison circuits 

former phase inversion, drives the 
cathode voltage lower and increases 
the difference in potential between 
it and the anode. Heavy conduction 
in the diode then takes place within 
a short time after the small initial 
pulse appears. A sharply rising 
oscillatory wave is generated within 
a time limit determined by the re- 
actance in the regenerative circuit 
of the 6BA6. 

The impedance level at the anode 
of the 6BA6 is high and any load- 
ing of the circuit adversely in- 
fluences the speed of response of 
the complete circuit. The circuits 
following this type of regenerative 
voltage comparator convert the 
waveform into a single pulse at an 
impedance level suitable for trig- 
gering a precision counter chrono - 
scope. 

A diode rectifier, one-half of a 
second 6AL5, of short time con - 
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finding the 

"Torque -roll axis" 

with a 

Consolidated dynamic 

recording system 

FORD MOTOR COMPANY uses Consolidated Dynamic Re- 
cording Equipment to build smooth performance and 
long life into Ford products, for example, in the determin- 
ing of primary data from which to design optimum motor 
mounts. Here the "Torque -roll axis" of a Ford engine is 

determined by mounting 4 velocity pickups in each of 2 

parallel planes on the engine. The whole assembly is then 
suspended from very flexible coil springs to simulate an 
engine floating in space. 

When the engine is run at a steady speed, signals from 
all 8 pickups are simultaneously recorded by a Consoli- 
dated 5-114 Recording Oscillograph through System "D" 
amplifiers. From the resulting traces on the permanent 
oscillograph records, the "Torque -roll axis" is computed. 

Consolidated Engineering 
CORPORATION 

300 North Sierra Madre Villa, Pasadena 15, California 

Sales and Service through CEC INSTRUMENTS, INC., 

a subsidiary with offices in: Pasadena, New York, Chicago, 
Washington D.C., Philadelphia, Dayton. 

analytical 
instruments 
for science 

and industry 

Dynamic Recording Systems 
such as the one shown here have infinite 
variations in application and in the ar- 
rangement of the equipment. A typical 
recording system includes pickups, am- 

plifiers, and a recording oscillograph. 
Write for Bulletin CEC 1500B. 
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BRIDGEPORT BRASS COMPANY 

COPPER ALLOY BULLETIN 
BRASS 

0B , ge q t" MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.-IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 

VHF Inductuner, cour- 
tesy P. R. Mallory 8s 
Co., Inc., Indianapolis, 

Indiana. 

Designers of Electronic Components 
Prefer Copper Alloys 

The complexity of modern radio and 
television equipment has radically af- 
fected the design of component parts. 
The electronic parts manufacturer, 
through careful design and choice of 
materials, is continually seeking meth- 
ods for reducing the size and cost of 
his parts and to improve their quality. 

VHF Inductuner® 
The illustrated, compact, highly effi- 

cient Inductuner consists of three 
small spiral wound coils ganged to- 
gether. The inductance of each is 
simultaneously varied by rotating a 
common insulated shaft. Three silver- 
plated brass collars are clamped to the 
shaft. Riveted to each is a silver-plated, 
movable contact arm with a grooved 
tip which follows the spiral of the coil, 
pivoting as the diameter of the coil 
changes. A stationary contact arm 
maintains constant pressure against 
one side of the rotating collar. This 
contact arm is riveted to a brass input 
terminal. The other input connection 
is made through another brass terminal 
which is soldered directly to the inside 
end of the coil. 

All brass parts are silver-plated to 
improve conductivity and resistance to 
corrosion. Being non-magnetic, they do 
not affect the magnetic field around the 
coils. 

A free -cutting brass bushing, fastened 
to the frame, serves to guide the shaft 
and also acts as a spacer, positioning 
six metal stops. To keep the stops from 
separating, a brass washer, spring'tem- 
per, exerts a slight pressure against 
them. 

Brass Shaft Combines 
Potentiometers 

Two separate circuits can be me- 
chanically controlled by using a dual 
potentiometer for space saving and 
cost reduction. The front unit is oper- 
ated by a hollow brass shaft made from 
free -cutting brass rod (alloy 6). The 
rear unit is operated by a solid shaft 
which passes through the hollow brass 
shaft. Both shafts are contained within 
a threaded free -cutting brass bushing 
which is used to fasten the dual potenti- 
ometer to the chassis. 

The excellent machinability of free - 
cutting brass rod allows the bushing 
and hollow shaft to be held to close 
dimensions minimizing any play be- 
tween the parts. At the same time, the 
low coefficient of friction of leaded 
brass prevents binding. 

Within each unit a spring brass, 
silver-plated contact rides on a resist- 
ance strip exerting a uniform pressure 
as it is rotated. Any variation in con- 
ductivity due to variations in pressure, 
scratching of the resistance strip, or 
corrosion could seriously hinder the 

Dual Potentiometer, courtesy 
P. R. Mallory 85 Co., Inc. 

proper operation and life expectancy 
of the unit. 

Compact Rotary Switch 
This 6 -pole, 3 -position rotary switch 

is compactly designed for maximum 
efficiency and long life. Mounted on a 
stationary laminated phenolic disc are 
24 contacts made of Cartridge Brass 
(70% copper, 30% zinc), silver-plated 
for lower contact resistance. 

Six small phosphor bronze, Grade A 

Rotary Switch, courtesy 
P. R. Mallory 8: Co., Inc. 

(95% copper, 5% tin, 0.15% phos- 
phorus), silver-plated, movable spring 
contacts are located on another lam- 
inated phenolic disc which in turn is 
fastened to the shaft. When the shaft is 
rotated, the movable contacts bridge 
across the stationary contacts making 
and breaking the different circuits. 

A heavy phosphor bronze spring, 
fastened to the shaft, is designed to 
exert a constant pressure against the 
casing. Indentations on the casing index 
the shaft rotation to conform to ter- 
minal locations. A 3/8 -inch threaded 
bushing made from free -cutting brass 
rod is used to mount the switch. 

Copper -Base Alloys - 
For Highest Quality 

For highly functional, longer -lasting 
parts, copper -base alloys offer many 
advantages. The slight difference in 
cost, if any, is infinitesimal when fig- 
ured on a unit cost basis. On the other 
hand, false economy or incorrect choice 
of materials will greatly reduce the life 
span and jeopardize the operation of 
the entire unit. Our laboratory will be 
glad to work with fabricators to help 
choose the proper copper -base alloys 
for specific needs. (9108) 
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ADLAKE RELAYS AT WORK -One of a series of advertisements on specific ADLAKE installations. 

For DUPLICATING 

DEPENDA 

THERMO-FAX 

Adlake 
MERCURY RELAYS 

In Minnesota Mining & Manufacturing Com- 
pany's Thermo -Fax Duplicator, pages are 
copied by means of infra -red light. The relay 
which functions in the control circuit and 
governs the infra -red light must provide re- 
liable, maintenance -free operation . . . and 
such a requirement calls for ADLAKE Mercury 
Relays! 

The same engineering skill that assures de- 
pendability in this installation is available for 
your relay problems. ADLAKE engineers will be 
happy to work with you on questions of relay 
design and application. If you don't find the 
relay you need in the ADLAKE relay catalog, it 
will be custom-built for you. 

Write today for your free copy of the illus- 
trated ADLAKE Relay Catalog-no obligation, 
of course. Address The Adams & Westlake 
Company, 1107 N. Michigan, Elkhart, Indiana. 

Every Adlake Relay Brings You These Advantages: 

HERMETICALLY SEALED-dust, dirt, moisture, oxidation 

and temperature changes can't interfere with operation. 

SILENT AND CHATTERLESS 

REQUIRES NO MAINTENANCE ABSOLUTELY SAFE 

MERCURY -TO -MERCURY CONTACT 
-prevents burning, pitting and sticking. 

of serving the transportation 

e9 and (wilding industries 71_ 

ILITY 

Controls of the Thermo -Fax Duplicator, showing the 

No. '1101 ADLAKE Relay used in this installation. 

THE 

Adams & Westlake 
COMPANY 

Established 1857 ELKHART, INDIANA New York Chicago 

Manufacturers of ADLAKE Hermetically Sealed Relays 
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Here's how the BECKMAN EASE* COMPUTER 

helped solve process design problems at Shell 

A Beckman EASE Computer solved in hours in- 
stead of weeks, a problem in turbine speed controller 
design for Shell Development, Emeryville, California. 
The answers were obtained without making physical 
alterations in the control system, or endangering in- 
stalled equipment or products in process. 

ANOTHER OF A SERIES-The above diagram illus- 
trates the turbine control (loop that the Beckman 
EASE ''simulated on the Shell application... 
another in a series of examples illustrating the 
versatility and adaptability of the EASE to a wide 
range of industrial applications. 

The Beckman EASE Computer very nearly du- 
plicates the values used in the actual field installa- 
tion. This is significant-that optunum controller 
settings can be determined in the laboratory. 
However, of more value is the ability to determine 
and visually observe the degree of improvement in 
system performance that can be realized by alter- 
ing certain component factors fed into the EASE 
Computer. 

The EASE is applicable to the solution of any 
problem in equipment design or process opera- 
tion. Costly trial -and -error methods on operating 
processes are eliminated ... optimum settings on 
automatic control operations are quickly deter- 
mined ... higher production efficiencies, better 
output at lower costs are all quickly achieved with 
the Beckman EASE Computer!! 

Complete details on this Shell problem, are in- 
cluded in Data File mentioned at right. 

THE BECKMAN EASE COMPUTER functions with 
equal efficiency as a simulator, tester or equation - 
solver. 

The EASE may be purchased as a complete 
unit-or as separate components which may 
be inter -connected to meet a wide range of 
individual requirements. 
Because of Beckman production facilities 
and instrumentation "know-how", the EASE 
is the lowest -priced quality computer on the 
market-well within the reach of even small - 
'budget operations. 

interchangeable plug-in boards permit new 
problems to be set up while the EASE is in 
use on other work, reducing "down" time to 
a rninintunt and greatly increasing work 
capacity. 

Already in extensive use in complicated aircraft, 
guided missile control and other applications, the 
Beckman EASE is the ideal solution to a multi- 
tude of modern industrial design, development 
and control problems. Before you invest in any 
computer, be sure to get complete details on the 
many advantages of the Beckman EASE! 

For more details write for 
Data File 19-59! 

Special Products Division 

BECKMAN INSTRUMENTS, INC. 
SOUTH PASADENA, CALIFORNIA 

Factory Service Branches: New York-Chicago-Los Angeles 

Beckman Instruments include: pH Meters and Electrodes - Spectrophotometers - Radioactivity Meters - Special Instruments 

BECKMAN INSTRUMENTS 

control modern indistries 

ELECTRONS AT WORK (continued) 

stant, is connected to the anode of 
the pentode amplifier to convert 
the input oscillations into a step 
function containing only a slight 
ripple. This impulse waveform is 
amplified in a two -section rise -rate 
triode amplifier that further in- 
creases its speed of rise. Another 
differentiating circuit and an over- 
shoot diode clipper complete the 
output section. 

The decaying waveform is ap- 
plied simultaneously to a second 
circuit, similar to the one described. 
The second circuit differs from the 
first in that the reference voltage 
on the anode of the comparison 
diode prevents the circuit from 
functioning until the input voltage 
has decayed to a lower value than 
in the first circuit, usually 2244 
volts. The output pulse of the sec- 
ond circuit is then used to stop the 
chronoscope. The time difference 
between the '45 -volt triggering and 
the 222 -volt stopping pulses is a 
measure of the damping coefficient 
of the vibrating system. 

Low -Cost Variable 
Phase Shifter 

BY SIDNEY WALD 
Baltimore, Md. 

PRECISION AND LINEARITY in a con- 
tinuous phase shifter are not al- 
ways as important as low cost and 
ready availability of components. 
This article describes how a circuit 
using a tapped potentiometer hav- 
ing any convenient range of 
mechanical rotation may eliminate 
the usual synchro resolver and yet 
perform a creditable phase -shift- 
ing job. 

Referring to Fig. 1, the manual 
control consists of a linear resist- 
ance potentiometer having three 

FIG. 1 - Schematic diagram of the 
phase shifter 
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HERE ARE TH 

ABOUT TIN O THERE IS PLENTY OF IT 

O IT IS ECONOMICAL TO USE 

Rumors and myths about a "scarcity" of tin, about "high 
prices" for tin, have given the American people wrong 
impressions. This is a potentially dangerous situation. 

You should know the truth. 

To help you get it, we have prepared a 20 -page booklet giving 
detailed facts and figures that bring the over-all picture into 
sharp focus. You want-you need-the important informa- 
tion this booklet can give you. A moment now to clip 

this coupon will bring a copy to 
your desk. May we hear from you? MALAYAN 

THE MALAYAN TIN BUREAU 

Department 381 

1028 Connecticut Avenue, Washington 6, D.C. 

There Is Plenty of Tin in Malaya 

THE MALAYAN TIN BUREAU 
Department 381 

1028 Connecticut Ave. 

Washington 6, D.C. 

Gentlemen: 

Please send at once my copy of the 20 -page 

booklet, "There Is Plenty of Tin." 

Name 

Firm Name 

Street 

City State 
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Silver Plated 
RF Line Tuning 

RECEIVER 

Motorola 
makes it a success .. 

AUTOMATIC FREQUENCY CONTROL 
Motorola's new crystal controlled A.F.C. sys- 
tem provides positive barriers so that the 
receiver cannot jump to a strong adjacent 
channel signal. 

This new Motorola A.F.C.technique is forti- 
fied with extraordinary system stability. The 
A.F.C. crystal controlled oscillator provides 
a full 10 to 1 correction ratio and keeps the 
receiver tuned on the nose to the distant 
transmitted carrier. 

The new U.H.F. tuned circuits and research 
design cavities for grounded grid amplifier oper- 
ation provide phenomenal circuit stability, 
spurious rejection and extraordinary efficiency. 

with efficiencies 

above 65% 

TRANSMITTER 

TRANSMITTER 
The Motorola 460 Mc. system with 9 tuned 
circuits provides 18 to 20 Watts with Effi- 
ciencies of more than 65%! 

SILVER PLATED SEALED TUNED CAVITIES 
By use of silver plated line sections, high 
standards of selectivity protect the receiver 
from high power U.H.F., TV intermodulation. 

Motorolá 
Communications & Electronics Division 
4545 Augusta Blvd., Chicago 51, Illinois 
Rogers Majestic Electronic Ltd., Toronto, Canada 
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An automatic heat treat machine. Production is about 3 times that possible 

with manual methods while quality is held within very close limits. 

CRUCIBLE 

ALNICO KEEP COSTS DOWN . , . Through 

MAGNETS automatic production that gives quality control 

Alnico magnets have been getting smaller and lighter, thanks to pro- 
duction techniques in use at Crucible. Automatic machinery cuts the 
possibility of human error to a minimum, so rejections are low. This 
helps to maintain stable price levels in the face of rising material and 
labor costs. At the same time, Crucible's rigid inspection standards 
and attention to quality have developed a magnet with the highest gap 
flux per unit weight of any on the market. 

Today, Crucible can offer lighter, magnetically stronger Alnico 
magnets because of these automatic production techniques developed 
over the sixteen years that we have been producing the Alnico alloys. 
And behind our familiarity with permanent magnets lies more than 
52 years' experience with specialty steelmaking. Let us advise you 
on your magnet problem. 

CRUCIBLE first name in special purpose steels 

52 yea41 CA-Cel,Seizeta4e PERMANENT ALNICO MAGNETS 
CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH 30, PA. 

STAINLESS REX HIGH SPEED TOOL ALLOY MACHINERY SPECIAL PURPOSE STEELS 
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AUDIO TESTING 
for designing, production checking, 
research or "proof of performance" 
FCC tests for broadcasters. 

+Fuiaiva=cHWvr,reefilnr7tLtb.zltl,tlrienla.46t1h:LUMWtKAievu 

A low -distortion source of audio fre- 
quencies between 30 and 30,000 cycles. 
Self-contained power supply. Calibra- 
tion accuracy ±3 % of scale reading. 
Stability 1 % or better. Frequency 
output flat within 1 db, 30 to 15,000 
cycles. 
MODEL 200 $138 

3 
For fundamentals from 30 to 15,000 
cycles measuring harmonics to 45,000 
cycles; as a volt and db meter from 30 
to 45,000 cycles. Min. input for noise 
and distortion measurements .3 volts. 
Calibration: distortion measurements 
±5 db; voltage measurements ± 5% of 
full scale at 1000 cycles. 
MODEL 400 $168 

i>t #teliA7t rJr!!eXPD'XwTJteP TPer`ii2pzïP.'di'42it'ÌM,JáMeeitil7w.l"írg(?' 

Combines RF detector and bridging 
transformer unit for use with any dis- 
tortion meter. RF operating range: 400 
kc to 30 mc. Single ended input impe- 
dance: 10,000 ohms. Bridging impe- 
dance: 6000 ohms with 1 db insertion 
loss. Frequency is flat from 20 to 50,000 
cycles. 
MODEL 404 $85 

INMS {L745+ï ` 1er11ARíetir[1l .11;'diIC,WECULIV. 

Speeds accurate analysis of audio cir- 
cuits by providing a test signal for 
examining transient and frequency re- 
sponse .. at a fraction of the cost of 
a square wave generator. Designed to 
be driven by an audio oscillator. 
MODEL 250 . $10 

DISTORTION 
METER 

LINEAR 
DETECTOR 

The instruments of laboratory accuracy 
Bulletin EL -122 gives complete details 

Barker & Williamson, Inc. 
237 Fairfield Avenue Upper Darby, Pa. 

ELECTRONS AT WORK (continued) 
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FIG. 2-Component voltage distribution 
along potentiometer 

equally -spaced taps, dividing the re- 
sistance element into four equal 
sections. 

The sections are fed in over- 
lapping fashion with fixed 90 -deg 
voltages from a simple R -C phase 
splitter and cathode follower. 
The output voltage is the sum of 
the component quadrature voltages 
existing at any point along the 
potentiometer. 

Since the variation of voltage 
along the potentiometer is discon- 
tinuous, as shown in Fig. 2, if the 
circuit is analyzed from 0 to 25 
percent rotation (first tap), the bal- 
ance of operation may be under- 
stood by analogy. 

If E,,,,, is the voltage between 
ground and any potentiometer tap, 
and p is the fractional rotation of 
the rotor, then from 0 to .25 per- 
cent rotation, the following equa- 
tions hold 

ez 
- p 0.25 

Emgy 

Err.,_ 
ev 

p 0.2á 

(1) 

(2) 

The pick -off voltage at any point 
on the potentiometer between 0 and 
25 percent rotation is the vector 
sum 

eeut = j e v (3) 

90 

00 625. 12.5 18.75 25 

/ / / / 
i / 

/ 
i / 

/ 
i 

FRACTIONAL POTENTIOMETER ROTATION 
(P) IN PERCENT 

FIG. 3-Variation of output phase angle 
with potentiometer rotation. Curve re- 

peats for every 25 -percent rotation 
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Are you missing any of these 
IRON CORE 

ENGI NEERING POSSI BILITIES? 

Smaller 
tuning units 

Sm 

less e r¡tic a l materials 

By providing 
electrostatic 

and electromagnetic 
protection rOrection 

°Ver 

that supplied 
can, Stackpole 

sleeve 
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a complete 
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s 
cores, 

self-shielding 

of 
standard and p 

There's no substitute for molded iron 
cores in a long list of applications-elec- 
trically, mechanically or economically! 

Besides all regular styles for high, low 
and standard frequencies, Stackpole offers 

full facilities for the quality -controlled 
production of almost any needed special 
type. Write for Catalog RC -8 to Electronic 
Components Division, Stackpole Carbon 
Company, St. Marys, Pa. 

SCKPOLE 
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HIGH 

SPEED 

TOP 

PRODUCTION 

LOW 

COST 
UNIVERSAL NO. 102 HI-SPEED COIL WINDER specifically designed for spool -wound coils. Has these desirable characteristics: instant starting over -end tension ... will accommodate wire size from No. 24 to No. 42 (B&S) ... can wind two coils per head simultaneously ... winds up to 4700 rpm, but can be operated at 650 rpm when recuired. 

in Coil Winding with this fast machine 
This is the coil winder that does it fast and does it right. 
It increases the operator output of spool -wound coils 

particularly those having a high number of wire turns. It is 
well suited for winding timing motor coils, telephone relays, 
small motor fields and other coils not requiring insulation 
between layers. 

Wherever it has been put to work the result has been greater 

operator and machine efficiency. The operator can supervise 
several heads simultaneously. Winding and handling time can 
be synchronized so that there is no unproductive waiting time. 

DETAILS YOURS FOR THE ASKING. You'll want to know more 
about the Universal No. 102 Coil Winder because everything 
you learn will lead to greater winding efficiency. Your copy 
of Bulletin 102-H will go in the mail the day we get your 
request. 

UNIVERSAL WINDING COMPANY 
P. 0. Box 1605, Providence 1, R. I. 

Chicago office and Demonstration Room, 9 So. Clinton St., Chicago 6, Ill. 

For winding coils in quantity accurately... automatically 
use Universal Winding Machines 

23B-2.6 

174 December, 1952- ELECTRONICS 



,PMc DISCAPS, 
... Specified and Used 
by Leading TV Makers 

The list of satisfied RMC DISCAP customers reads 
like the "Blue Book" of the TV industry. Few are 

missing from this top level roster. 

RMC offers a full line of by-pass as well as tem- 

perature compensating ceramic disc capacitors. 

Engineers specify them for their uniform high 
quality, low inherent inductance and small size. 

Purchasing agents specify them because they can 

depend on RMC to make delivery when needed. 

RMC temperature compensating disc capacitors 
(which meet the RTMA spec for class one cera- 
mic capacitors) are designed to replace tubular 
ceramic and mica capacitors at a lower cost. 

DISCAP 
CERAMIC 

CONDENSERS 

Send for Samples 
and Technical Data 

RADIO MATERIALS CORPORATION 
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, W. 

FACTORIES AT CHICAGO, ILL. AND ATTICA, IND. 

Two RMC Plants Devoted Exclusively to Ceramic Condensers 
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Motorola 

C B 5 Columbia 

Western Auto Hallicrafters 

More value leaders 
in C,lock-Radios and 
Televi&on are 
equipped 
with 

SESSIONS TIMERS 

Olympic T V 

Philco 

Sears Roebuck 

Because Sessions Timers are lower -priced than 
other dependable makes, more and more clock - 
radio and television manufacturers are offering 
buyers a better value for their money. 

Make any comparison. Take this initial price 
advantage and add Sessions' quieter operation, 
unbeatable accuracy, and attractive styling, 
and you have a total- number of important 
features unmatched by any other clock -radio 
timer. For details write The Sessions Clock Co., 
Tinier Division, Dept. 412, Forestville, Conn. 

. e esstons 
SWITCH TIMER 

ELECTRONS AT WORK (continued) 
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25 

FIG. 4-Variation of output voltage am- 
plitude with potentiometer rotation. 

- 
eout -p ( 025 x ) 

-1- Em.: +7 p 
E.,.. 
0.25 

The phase angle of the output 
voltage is given by 

pEma: 
4)= arc tan eu - 0.25 

e= 
p 0.25 + Emu 

(5) 

which can be simplified to 

0.25 

The variation of with rotation 
p is shown in Fig. 3. The ampli- 
tude of the output voltage 

ep = i/ (e=)2 

1- 
(e,)2 

0.0 2)2 

2p 
- Em" 0625 0.25 + 1 (8) 

The variation of e, amplitude with 
rotation p is shown in Fig. 4. Fig- 
ure 5 is a vector representation of 
the components es and ev as the 
rotor of the potentiometer moves 
from zero to full range. 

Selection of potentiometer resist- 
ance is not critical provided it is 
large compared to the impedance of 
the transformer secondaries. The 

LOCUS OF OUTPUT 
VOLTAGE VECTOR 

OVER 360° i 

/ 

/ 
00 

/ / 

0° 

FIG. 5-Vector addition of voltage 
components 
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Tests show 

100 TIMES GREATER 

FATIGUE ENDURANCE 

Fatigue tests conducted in the lab- 
oratories of the National Research 
Corporation on Ferrovac* 52100 
showed that vacuum melting increases 
endurance limits over 100 times that 
of commercial grade SAE 52100 steel. 

Improved performance character- 
istics such as these are typical of the 
products of Vacuum Metals Corpora- 
tion. Vacuum melting removes gases 
and oxide inclusions and permits new 
standards of composition tolerance. 

The result - improved physical, 
*T. M. appl'd for. 

of FERROVAC* 52100 

chemical, and electrical properties. 
These high performance characteris- 
tics may eliminate the need for rede- 
sign or be the answer to the "impossi- 
ble -to-do" specifications that have 
been handed to you. 

Commercial quantities of ferrous 
and non-ferrous metals and alloys are 

now being vacuum cast at pressures 
as low as one millionth part of atmos- 
pheric by Vacuum Metals Corpora- 
tion. They are now available in either 
billet or fabricated forms. We may 
have the answer to some of your met- 
als problems. Write us for more in- 
formation. 

VACUUM METALS CORPORATION 
Subsidiary of National Research Corporation 

70 MEMORIAL DRIVE CAMBRIDGE 42, MASSACHUSETTS 

HIGH PURITY METALS HIGH VACUUM CASTING SPECIAL ALLOYS OF (Gus Free/ METAL S 
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There are hundreds of jobs 

open to engineers today! 
bt tew opportuititieä. theae 

Westinghouse is in nuclear power to stay. We believe in the 
development of atomic energy as man's next great source of 
power. If you want to get in on a new era in industry, we want 
to talk to you. 

Atomic power opportunities are waiting 

for electronic engineers 

with 4 to 10 years of this kind of experience... 

ELECTRONIC COMPUTERS, employing pulse amplifying wide range linear 
amplifying and rate circuits. 

NULL BALANCE DEVICES, employing both vacuum tube and magnetic 
amplifiers, SERVOMECHANISMS, PLANT CONTROL SYSTEMS. 

LIAISON with customers, contractors, designers of component equip- 
ment. 

SUPERVISION of drafting work. 

REMEMBER! We are primarily interested in good experi- 
enced application and development engineers-lack of 
previous reactor development experience is no handicap 
in this type of work. 

HOW TO APPLY! What Westinghouse wants to know is: Where and 
when you obtained your degree ... how you did in school ... where 
you have worked at your profession ... what kind of work you have done. 

In other words, right now we're more interested in your ability to fill current openings and to develop in the Westinghouse Atomic 
Power Division than we are in your vital statistics. Write your letter 
of application accordingly. 

You will be in communication with men who are experienced in 
keeping secrets. All negotiations will be discreet, and your reply will 
be kept strictly confidential. 

Address your application letter tot Manager, Industrial Relations Department, 
Westinghouse Electric Corporation, P. O. Box 1468, Pittsburgh 30, Pennsyl- 
vania. 

What do you want? 
MONEY? Good jobs are open here 
now-waiting for good men who 
want to make a permanent connec- 
tion. 

A PERMANENT JOB? Many of the 
engineers who joined Westinghouse 
20 and 25 years ago are still with 
Westinghouse-and in key positions 
-and engineers who join us now 
will have the opportunity to make 
this work their lifetime careers. When 
many other industries may be going 
through slack times, atomic energy 
will still be in a stage of expansion. 

SUBURBAN LIVING? It's here-within 
easy driving distance of your work. 
Within a few minutes of shopping 
centers ... schools ... metropolitan 
centers. 

JOB EXTRAS? Westinghouse offers : 

Low cost life, sickness and accident 
insurance with hospital and surgical 
benefits. A modern pension plan. 
Westinghouse stock at favorable 
prices. Westinghouse appliances for 
your home at discount. 

YOUR KIND OF ASSOCIATES? Every 
fourth person in the Division is an 
engineer or scientist. More than half 
the top Westinghouse executives are 
engineers. 

FASCINATING WORK? What other 
branch of science offers such exciting 
challenges? So many opportunities 
for discovery? So many chances to 
benefit mankind? So many opportu- 
nities for original work? 

GROWTH OPPORTUNITIES? Never 
again in your lifetime will you be 
able to get into such a sure -to -expand 
industry so early in its development. 

YOU CAN sE SURE.. IF e Westinghouse 
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IBM relies on 

MICRO Precision Switches 
for vital functions in its 

Type 604 Electronic Calculating Punch 

eid n_ an= punching unit 

let a MIGO SWITr:H Engineer 

show you how yot. can 

"use MICRO Precisior Switches 

as a principle of good design" 

Inspector points to one of our MICRO preci- 

sion switches chosen by IBM engineers as 

components for Electronic Calculating Punch. 

uNDREDS of International Business 
H. Machines Type "604" electronic 
calculators... 1400 tube electronic digi- 

tal computing machines ... are help- 
ing solve some of the most difficult 
calculating problems in science, engi- 
neering, business and government. 

Four MICRO precision switches were 
selected by IBM engineers to perform 
important functions in this highly com- 
plex machine which operates at the rate 
of 50,000 pulses per second. 

These MICRO units were chosen be- 
cause-(a) their positive switching ac- 

tion insures good electrical connection 
in either. position instantaneously, (b) 

fine adjustment mirimizes travel nec- 
essary to make or break circuit, (c) 

ease of adïtptability to the application, 
(d) low cost, (e) long life and depend- 
ability. - 

This use of MICRO SWITCH products 
by IBM engineers is typical of the reli- 
ance placed on these precise, accurate, 
snap -action switches for applications 
which demand only the best in all com- 
ponents. MICRO SWITCH field engi- 
neers, fuly experienced in the require- 
ments of electronic controls, are avail- 
able to show YOU how MICRO prod- 
ucts can help in the design and per- 
formance of your product. Call your 
nearest MICRO, SWITCH branch. 

M I C RO A DIVISION OF 

MAKERS Of PRECISION SWITCHES MINNEAPOLIS -HONEYWELL REGULATOR COMPANY 

FREEPOIRT, ILLINOIS 
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BALLANTINE 
STILL THE FINEST IN ELECTRONIC VOLTMETERS 

DECIBELS '6 

6AUANTINE LMORATOR 

Ballantine Model 300 
SENSITIVE 

ELECTRONIC 

VOLTMETER 
Featuring a Logarithmic 

Voltage Scale and 
Uniform Decibel 

Scale 

PRICE . . . $200. A 

Measures 1 millivolt to 100 volts over a frequency range from 10 to 150,000 
cycles on a single logarithmic scale by means of a five decade range selector 
switch. 
Accuracy: 2% at any point on the scale up to 100 KC and better than 3% 
above 100 KC. 
Input Impedance: % megohm shunted by 30 mmfds. 
Generous use of negative feedback assures customary Ballantine stability. 
Output jack and output control permit voltmeter to be used as a flat high gain 
(70DB) amplifier. 
Available accessories permit range to be extended up to 10,000 volts and down 
to 20 microvolts. 
Available Precision Shunt Resistors convert voltmeter to microammeter cov- 
ering range from 1 to 1000 microamperes. 

For additional information en this Voltmeter and Ballantine Battery Opeirai ed 
Voltmeters, Wide -Band Voltmeters, Peak to Peak Voltmeters, Decade 
Amplifiers, Multipliers and Precision Shunt Resistors, write for catalog. 

11111) IJ1JUFV1Lti1 VIEH 
100 FANNY ROAD, !SOONTON, NEW JERSEY 

ELECTRONS AT WORK (continued) 

function of the resistor in the 
center tap of each transformer sec 
ondary is to improve the accuracy 
of the summation of the component 
voltages by more completely isolat- 
ing the secondaries from one 
another. 

Rocket Shoots Mammals 
to 200,000 Feet 
MAMMALS were recovered alive and 
unharmed after being fired to ap- 
proximately 200,000 feet in an 
Aerobee rocket, according to the 
U. S. Air Force. The flight pro- 
vided information on the reactions 
of the animals under conditions 
of zero gravity and extreme alti- 
tude. 

Two monkeys and two mice were 
used in the experiments and were 
recovered alive and in good health 
after the test at Halloman Air 
Force Base, Alamogordo, New 
Mexico. 

In order to study the physics of 
the upper atmosphere, it was nec- 
essary to perfect telemetering and 
photographic equipment to record 
the activities of the subjects during 
the high acceleration of takeoff, the 
weightlessness at the crest of the 
trajectory and the opening shocks 
of descent and recovery by para- 
chute. 

No unusual effects from the flight 
were experienced by the monkeys 
and mice although they were sub- 
jected to a brief initial acceleration 

Final inspection being given to the 
electronic telemetering equipment used 
to record various reactions of animals 
used in the high -altitude rocket ascent 
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WIRES and CABLES TO SPECIE ICATIN 

*Solid Colors or Spiral Marking 

// 
says 

Our new catalog is a complete guide to 

plastic insulated wire and cable for every 

purpose. Write for a copy of this impor 

tant data compilation for your files today. 

More and more-engineers, 
designers, production men and 

purchasing officials have come to 

regard Plasticord and Plasticote 
Wires and Cables by Chester as 

the standard of comparison. This 
is because every inch of these 
dependable insulated conductors 
is made to conform to exacting 
quality controls that assure long 

service life, and performance as 

specified by the factory. That's 
the reason electrical men, every- 
where, look for the Chester 
trademark when they're looking 

for the best! 

CHESTEi CABLE CORP 
CHEST E N E W YORK 

MANUFACTURERS OF QUALITY '~rRES AND CABLES FDR EVERY REQUIREMENT 
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PROBLEM: 

To obtain high electrical conductivity, 
excellent heat dissipation, soft soldering surfaces, 
light weight and reduced costs 

SOLUTION: 

General Plate provided the solution with ALCUPLATE' 
(copper -clad aluminum) ... a composite metal 

COPPER 

ALUMINUM 

COPPER 

Manufacturers of various products, such as chassis, cans for electronic components, cooling fins, bus bars, terminal connectors were confronted with the problem of how to obtain good performance, minimize weight, conserve copper, and, at the same time, reduce costs. 
General Plate Engineers provided the solution to these and other problems with ALCUPLATE (copper -clad aluminum). Made by permanently bonding a thin layer of critical copper to thicker, more readily available aluminum. ALCUPLATE has practically the same physical and electrical properties as copper plus the light weight of aluminum. 
ALCUPLATE can be fabricated by stamping, drawing or forming. Its malleability permits its use in the manufacture of many parts from work -hardened rather than annealed or dead soft materials. The copper provides an ideal surface for soft soldering or electroplating. 
ALCUPLATE is widely used in the electrical and electronic fields for terminals, clips, shims, small motor housings, elec- tronic component cases, brackets, and electronic wave guide tubing. It may also be used for heat transfer assemblies, fin and tube type radiators, printed circuits, costume jewelry and sim- ilar applications. 
General Plate products include ... precious metals clad to base metals, base metals clad to base metals, silver solders, composite contacts, buttons and rivets, TRUFLEX® therm- ostat metals, ALCUPLATE®, platinum fabrication and refining, 

#720 manganese age-hardenable alloy. Write for information. 

Enlarged Drawing 
of Alcuplate 

Have You a Composite Metal Problem? 
General Plate can solve it for you 

GENERAL PLATE 
Division of Metals & Controls Corporation 

312 FOREST STREET, ATTLEBORO, MASS, 
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Now 
Federal Offers 
ENCAPSULATION 
OF SELENIUM RECTIFIER STACKS 

-plus other components 
Another Federal "First". . . a 
unique development in compo- 
nent -sealing that expands the ap- 
plication range of rectifiers and 
opens to industry a new concept 
in Military Equipment Design. 

Applications range 
from tiny rectifiers 
to sub -assemblies 
and complete pow- 
er supplies. 

From 
SUBMINIATURE 
to HEAVY DUTY 
From 
MILLIWATTS 
to KILOWATTS 

Whatever the DC requirement 

there's a Federal 
SELENIUM RECTIFIER 

to do the job! 
FOURTEEN years ago Federal introduced the selenium rectifier to America's elec- 
tronic engineers and product designers. 

Today, tens of millions of these versatile AC -to -DC power conversion units 
are at work in almost unlimited fields of application ... from subminiatures 
with milliwatts of output to heavy duty stacks for the biggest DC -operated 
equipments. 

Here's proof of the high quality built into Federal's compact, economical, 
long -life, fully inert selenium rectifiers ... here's proof of their efficiency and 
dependability in consumer, industrial and military power conversion jobs! 

Write Federal today for information on your rectifier requirements... 
whatever the size, type or rating. Give your design the benefit of the re- 
search, engineering and manufacturing skill that pioneered the selenium 
rectifier ... and now keeps "Federal" the standard of industry! Address 
Dept. F413. 

America's oldest and largest manufacturer of selenium rectifiers 

P Federal Telephone and Radio Corporation 
a N 
vs.._ f 

4I. 

SELENIUM-INTELIN DIVISION 100 KINGSLAND ROAD, CLIFTON, NEW JERSEY 

In Canada: Federal Electric Manufacturing Company, Lfd., Montreal, P. Q. 
Export Distributors: International Standard Electric Corp., 67 Broad St., N. Y. 
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Designee! to meet 
U. S. Government 
requirements 

CIRCUIT RECLOSING type HRR 

These instruments 

have been success- 

fully tested under 

the following con- 

ditions: 

Temperature: 

-65° +- 185° F. 

Acceleration: 

75 G's 

Vibration: 
5 to 60 cps. 

at 1;:32" 
amplitude 

Salt Spray: 

200 hours 

Inclination: 

Any position 

Humidity: 

100% plus con- 
densation 

Altitude: 
50,000 ft. 

Miscellaneous: 

Fungus, dust 
and sand 

RELAY 

Compact ...sturdily constructed ... 
reliable in operation...the Cramer 
Type HRR Circuit Reclosing Relay is 
designed to perform many functions 
including: (1) Use as protective de- 
vice for electronic equipment which 
automatically restores the equip- 
ment to service following a minor 
fault, yet protects the equipment 
against damage should the fault 
persist; (2) As a supervisory control 
for the automatic starting of en- 
gine, the Type HRR Relay applies 
specific cranking periods at spaced 
intervals and locks out the control 
should the engine fail to start with- 
in a prescribed time. 

type HTI 
MINIATURE TIME DELAY 

RELAY 

Constructed from standard Cramer 
time -tested components in a com- 
pact form, the Type HTI Miniature 
Time Delay Relay is primarily de- 
signed for use in electronic circuits 
...or in any application where it is 

desired to provide a fixed time de- 
lay between the closing of a control 
circuit and the subsequent closing 
or opening of a secondary circuit. 

Type HTI Relays are available 
in maximum time ranges from 30 
seconds to 30 minutes. 

For complete information, write for Bulletin No. 4000A 

Builders of dependable truing devices for more than 25 years. 
INTERVAL TIMERS TIME DELAY RELAYS RESET TIMERS CYCLE TIMERS 

PULSE TIMERS RUNNING TIME METERS PERCENTAGE TIMERS 

ELECTRONS AT WORK (continued) 

Monkey in position for rocket flight in 
laboratory rocket head 

of about 15 g, lasting less than one 
second, and a longer force of 3 to 
4 g, lasting for 45 seconds. During 
the flight, the monkeys were anes- 
thetized to prevent their disturbing 
the instrumentation necessary to 
record the physiological reactions. 

During the rocket flight and the 
periods of zero gravity, the mouse 
in a smooth drum, floating free, 
appeared to have completely lost 
his senses of direction and orienta- 
tion and was unable to direct his 
movements normally. The mouse 
in the drum containing a small 
shelf was able to cling to the shelf, 
orient himself and command his 
body at will. These reactions, plus 
several human experiments in jet 
planes, have indicated that a man, 
properly secured in an aircraft, 
can function normally during brief 
periods of zero gravity and perform 
any operations necessary in piloting 
an aircraft. 

Effective Cathode 
Impedance 

By W. CHATER and N. GOLDEN 
Sylvania Electric Products, Inc. 

Electronics Division 
Bayside, New York 

In the opinion of many audio 
designers the effective cathode im- 
pedance for cathode by-passing is 
shown by the circuit of Fig. 1A and 
for cathode negative feedback by 
the circuit of Fig. 1B, where the ef- 
fective cathode impedance is either 
Rk or perhaps R,, in parallel with 

1 of the tube. Calculation illus- 
gm 
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WORKSHOP... 
ix) ru,t(,0(} to ay.ce, 

M.ew Uff.F'awttn. 

the ultimate in 

SIMPLICITYFONES> 

RELIABILITY 
Simplicity-because the radiating and structural portions 

are coincidental. Cross sectional view at lower left 
clearly illustrates its clean cut revolutionary design. 

Ruggedness & Reliability-come from complete elimina- 
tion of small, delicate connectors and breakable 
insulators. Antenna breakdowns are virtually im« 

possible. 

High Gain of 11 db over a tuned dipole for the 12 wave- 
length model. Power gain of 14. 

Perfect Circularity-maximum variations of less than 0.5 

db from mean value in horizontal pattern. 

Vertical Pattern . 4.2° ... VSWR less than 1.1 to 1 with 
best match at video carrier frequency ... will han- 

dle 50 KW power ... and a host of other features. 

This is only part of the story on this new develop- 

ment. Specifications indicate its unusually high 

performance and operating dependability. Write 

or call for complete information. 

'Cross-sectional view showing the four vertical 

tubes that form the radiating system. These tubes 

are actually slots and are further subdivided into 

resonant sections. They are fed by a single vertical 

inner conductor. 

WORKSHOP ASSOCIATES DIVISION 

THE GABRIEL COMPANY 

Endicott Street Norwood, Mass. 

DESIGNERS AND MANUFACTURERS OF A 

COMPLETE LINE OF MICROWAVE ANTENNAS 

-fß.2cviAi.9442 

*Patent Pending. 
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DIVISION 

PROMPT DELIVERY in LARGE QUANTITIES 
of small telephone type relays for D. C. operation 

MEET RIGID MILITARY SPECIFICATION MIL -R -5757-B. American Encaustic's new 
up-to-the-minute electronics division can help solve your delivery problems 
on precision made telephone type relays. American Encaustic relays have a 
current rating of 5 amperes or less and are for any voltage between 6 and 
125 volts D.C. 

MEET REQUIRED TERMINAL DESIGNS. American Encaustic relays are made open 
type or hermetically sealed. You have a choice of either plug-in or solder tabs. 
The plug-in type is also available either open or with metal case. 

PRECISION TESTED - INDIVIDUALLY. All American Encaustic components are 
carefully and critically inspected before assembly. And every complete relay 
is individually tested before shipment. We believe there are no more precisely 
made relays of this type manufactured. 

MADE TO CUSTOMER REQUIREMENTS. Write for full information-or send us 
your drawings and specifications. Your letter will get prompt attention. We 
are glad to submit samples and quotations without obligation. 

AMERICAN ENCAUSTIC TILING COMPANY 

NM MANUFACTURERS OF WAVEMETER TEST SETS, ELECTRONIC SMOKE DETECTORS, RELAYS 

924 Kenilworth Avenue Lansdale, Pennsylvania 
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Corporoti ote- 
SAL>ERVICE 

DEPT. 

f 

!r 

*An instruction sheet recently received from a valiued cus- 

tomer. The company knew the properties it wanted .. . 

and left it to Plastoid to work out the details. 

*The finished ¡ob ... a cLstc n-en£ireered SYNKOTE 3/4" 

cable with 30 individually-sh elded conductors, fuagJs-re- 
sistan , flexible, designec to "bake if' at -50°C o +f 0°C I 

PLAST 
42-61 24th Street 

Long Island City 1, N. Y. 

Make it? 

eeid4Wq( 
11" 

-WE KNOW HOW! 

Here, in two simple photographs, is a 

perfect illustration of Plastoid's service to 

the electronic industry. 

For your wire or cable needs, get in touch 

with Plastoid. In addition to supplying all 

standard constructions, our excellent staff of 

engineers and production men will gladly 

cooperate with you in designing - and 

producing - cable to fit your requirements. 

DEPENDABLE 
Multi -Conductor Cables 

HOOK-UP WIRE AIRCRAFT CABLE TV WIRE COAXIAL CABLE 

1t HIGH TEMPERATURE WIRE MULTI -CONDUCTOR CABL 
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The ONLY 

COAXIAL CONNECTOR 

with All of 

these Features . , 

Basic elements of the Type 
874 connector: inner conduc- 
tor, outer conductor and sup- 
porting polystyrene bead. The 
overlapping portion of the 
connection is a uniform co- 
axial section 

Quick 

Connect -Disconnect 

Identical Connectors 
-No male -female parts 

low VSWR less than 1.05 to 4,000 Mc 

r. NMIs,MiMI ZMI IBM ZMMIs,slssss 

ELECTRONS AT WORK (continued) 

trates the opportunity for consider- 
able error in both cases. 

The actual correct value for the 
effective cathode resistance is R, in 
parallel with a quantity called R,,, 
defined by 

Rm= rP+Ra 
IL+1 

For example the ratio of the gain G 
(with a given bypass capacitor C) 
to Go, that would be obtained for a 
completely bypassed cathode is 

G (Rea/Rk)2 + (w Ck Reg)2 
Go 1+ (w Ck Reg)2 

where Re, is the parallel resistance 

B+ 

R1 

(A) 

(B) 

FIG. 1-Two circuits showing effective 
cathode impedance for cathode bypass- 
ing (A) and for negative feedback (B) 

of R,,, and R,. For 

required that 
(w Ck Reg)2 > > 1 

If this holds then 

G 

Ge 
= 1, it is 

/ R 
2 

(w Ck Reg)2 > > 
(Reg 

is satisfied automatically. 
If typical values for low -p. and 

high -p. triodes and typical pentodes 
are put into the equation it appears 
that the normal practice of setting 
u C,R, = 10 for the lowest fre- 
quency of interest is not satisfac- 
tory if, for instance, the amplifier 
is to be flat db down to the 
lowest frequency of interest. 

The problem of calculating R,, 
Fig. 1B, to give a certain number 
of db of feedback requires that the 
effective cathode impedance Re, is 
related to the feedback resistor R, 

such that Reg gives the feed- RJ+Reg 
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ELECTRONS AT WORK (continued) 

41 

back ratio. 
If Req = Rk is assumed, the feed- 

back may well be 40 percent too low. 
If Req = 1/gm is assumed, the feed- 
back may well be 100 percent too 

high. Only if Req = Rk R is used, 
Rk+Rn 

does the calculated feedback con- 
form to the experimentally deter- 
mined feedback. Since Req should 
be known particularly accurately, 

the addition term 1(+ 
) in R. 

should be taken account of in the 
way suggested for good results. 

Cadmium -Sulfide 
Crystal Rectifiers 
POINT -CONTACT crystal rectifiers 
can be made from cadmium -sulfide 
as reported in a paper by Gene 
Strull of Northwestern University 
at the 1952 National Electronics 
Conference in Chicago, Ill. 

Research was done with crystals 
intended primarily for use as x-ray 
detectors. Known properties of 
germanium and silicon rectifiers 
were used as guides. Investigations 
were made concerning crystal orien- 
tation, mounting method and im- 
purity activators. 

Long hexagonal cadmium -sulfide 
crystals were tested for rectifica- 
tion in the circuit of Fig 1. Single 
crystals or groups of crystals were 
used. All crystals were attached to 
appropriate holders by means of a 
commercial solution of colloidal 
graphite in alcohol. 

It was found that crystals 
mounted with any orientation acted 
as rectifiers. Crystals exhibiting 
rectifying action were mounted in 
such a manner that there was a dif- 
ference in size between the two con- 
tacts. The point -contact type of 
mounting, rather than a large -area 
contact, was necessary for rectifica- 
tion. 

Crystals with added impurities of 

oSC 

VTVM 

duA 

CRYSTAL 

!0,000 

CRO 

FIG. 1-Circuit used to test cadmium -sul 
fide crystals for rectification 
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Unparalleled convenience in use and excellent electrical 
uniformity at all frequencies from 0 to 5,000 Mc, make the 
Type 874 Coaxial Connector the ideal laboratory connector. 
Intended for the laboratory rather than for the field, it is 
designed for quick connect and disconnect instrument -use 
and not as a system connector with locking junctions and 
pressurizing. 

Complication of male and female assemblies is completely 
eliminated - all Type 874 Connectors are identical and plug 
smoothly into each other-connections can be broken quickly and 
conveniently - no intermediate elements needed 

Strong friction grip is made by multiple spring -loaded contacts - no special tools or locking required 

Reflections are small - they can be neglected in most 
measurements - VSTVR is less than 1.05 to 4,000 Mc. 

External fields from connector are negligible 

Characteristic impedance 50 ohms - the Industry and Armed 
Forces standard 

Basic connector is inexpensive; only $1.25 

Type 874 Connectors are made in several models for mounting 
on panels or for connecting to solid outer connector or flexible 
coaxial lines. They all accept Type 274 banana plugs for low - 
frequency use 

Type 874 Connectors are also available inG-R Coaxial Elements 
and systems of all kinds, including such items as slotted lines, 
attenuators, thermistor mounts, stubs, tees and many other line 
elements. 

The excellent electrical characteristics of the Type 874 
Connector, along with the variety of measuring instruments 
available, make this very flexible equipment ideal for meas- 
urements in the v -h -f and u -h -f bands 

from Type 874 Connectors to 
male and female versions of the Type N, Type C, Type 
BNC and UHF Connectors for easy use with other equipment 

G -R Type 874-QNP & -QNJ 
Adaptor to Type N Connector 

G -R Type 874-QBJ & -QBP 
Adaptor to Type BNC Connector 

G -R Type 874-QCJ & -QCP 
Adaptor to Type C Connector 

G -R Type 874-QUJ & -QUP 
Adaptor to UHF Connector 

GENERAL RADIO Company 
275 Massachusetts Avenue, Cambridge 39, Massachusetts, U.S. A. 

90 West Street NEW YORK 6 920 S. Michigan Ave. CHICAGO 5 7000 N. Seward St. LOS ANGELES 38 



Advertising men agree - to do a complete 
advertising job you need the double effect 
of both Display Advertising and Direct 
Mail. 

Display Advertising keeps your name 
before the public and builds prestige. 

Direct Mail supplements your display 
advertising. It pin -points your message 
right to the executive you want to reach - 
the person who buys or influences the 
purchases. 

More and more companies are constantly 
increasing their use of Direct Mail because 

giUty_. 

K¿ 
Mc CRAW -HILL 

DIRECT MAIL LIST SERVICE 

it does a job that no other form of adver- 
tising will do. 

McGraw-Hill has a special Direct Mail 
Service that permits the use of McGraw- 
Hill lists for mailings. Our names give com- 
plete coverage in all the industries served 
by McGraw-Hill publications - gives your 
message the undivided personal attention of 
the topnotch executives in the industrial 
firms. They put you in direct touch with the 
men who make policy decisions. 

Some people have a wrong conception of 
Direct Mail. There's no hocus-pocus to it- 
there's no secret formula-nor is there need 
for an extensive department to plan and 
execute your mailing program. You don't 
even need your own mailing lists. 

Probably no other organization is as well 
equipped as McGraw-Hill to solve the com- 
plicated problem of list maintenance in in- 
dustrial personnel. Our lists are compiled 
from exclusive sources, based on hundreds 
of thousands of mail questionnaires and the 
reports of a nationwide field staff, and are 
maintained on a twenty-four hour basis. 

In view of present day difficulties in 
maintaining your own mailing lists, this ef- 
ficient personalized service is particularly 
important in securing the comprehensive 
market coverage you need and want. 

Ask for more detailed information today. 
You'll be surprised at the low over-all cost 
and the tested effectiveness of these hand- 
picked selections. 

McGRAW-HILL 
PUBLISHING COMPANY, INC. 

330 WEST 42nd STREET, NEW YORK 18, N. Y. 

190 December, 1952 - ELECTRONICS 



"ZERO" PHASE SHIFT 
COMPUTER REFERENCE VOLTAGE 

TRANSFORMERS 

LESS THAN 0.1 MILLIRADIAN PHASE SHIFT 

.02% ACCURACY OF VOLTAGE RATIOS 

A radical new approach to the design and manu- 

facture of precision transformers makes it possible 

to have calculable minimum errors. 

The actual measurement of phase shift and 
voltage ratio is in complete agreement with the 

calculation to lowest value that measurement is 

possible. 

MIL -T-27 TRANSFORMERS 
TOROIDAL TRANSFORMERS VIDEO TRANSFORMERS 

INSTRUMENT TRANSFORMERS INPUT-INTERSTAGE-OUTPUT 

PULSE TRANSFORMERS POWER TRANSFORMERS 

MAGNETIC AMPLIFIERS 

INDUCTANCE MEASUREMENT - Any op- 
erating condition can be simulated in the 
range of 0-1000V A.C. and 0-5 Amps. 
D.C. 

DEVELOPMENT OF AUDIO TRANSFORMERS 
-All characteiristics of audio transformers 
in the range of .01 cycle to 10 Megacycle 
can be measured and evaluated. 

POWER LOSS MEASUREMENT - Losses as 
low as 15 micvo watts in the range of 20 c 

to 200 K.C. can be measured and ana- 
lyzed and possible improvements effected. 

PULSE TRANSFORMER DESIGN - The cut 
and try methods commonly used in the 
design of pulse transformers has been 
largely supplanted by the use of special 
equipment. 

S F 

TRANSFORMERS INC. 
532 NORTH STREET ENDICOTT, NEW YORK 

Telephone ENDICOTT 8-1801 

STATIC ELECTROMAGNETIC DEVICES 
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ELECTRONS AT WORK (continued) 

qV)') 
ESSaHD 

ICKERS SELENIUM RECTIFIER 

2 
opt the basic raw materials ... to the final perform - 

nee tests ... Vickers selenium rectifiers are put through 

one of industry's most rigid and comprehensive quality 

control systems to produce consistent quality rectifiers. 

These tests and 

inspections assure more 

consistent performance 

characteristics and stable, 

longer life rectifiers! 

Tests and 
Inspections 

MATERIALS 142 

SELENIUM PURITY . 11 

CELL PROCESSING . 61 

ASSEMBLY 18 

ELECTRICAL 12 

MECHANICAL . 11 

more reasons why VICKERS 
makes a better rectifier: 

Automatic electro forming "pre -stresses'. 
cells. 
Precision -matched cells prevent overload- 
overheating. 
Hydraulic assembly assures mechanical 
strength and dimension. 
Rectifiers shock and vibration tested to 
Military Specifications. 

Write for Bulletin 3000. Vickers engineering service is available without obligation 

ICKERS ELECTRIC DIVISION 
IS Inc. 

A UNIT OF T H E 

1801 LOCUST STREET 

SPERRY CORPORATION 
SAINT LOUIS, MISSOURI 

copper, silver, aluminum, indium or 
gallium were tested as well as pure 
cadmium sulfide. No difference in 
rectification ability was noted from 
one crystal type to the next. The 
polarity of the rectified wave was 
always the same, regardless of 
which impurity the crystal con- 
tained. All crystals were n -type 
semiconductors. 

Pure cadmium -sulfide crystals 
had the same properties as crystals 
with impurities probably because of 
an excess amount of metallic cad- 
mium inherently present. The ex- 
cess cadmium would cause the crys- 
tal to be an n -type semiconductor, 
which accounts for the fact that all 
crystal types acted as n -type semi- 
conductors. 

Voltage tests made on the recti- 
fiers indicated that they rectify 
from about 0.1 to 40 volts, with 
optimum rectification occurring at 
seven volts. With six volts applied 
in the forward direction and an il- 
lumination level of 30 lumens per 
square foot, the resistance of a 
typical crystal is about 100,000 
ohms. 

Cadmium -Sulfide Transistors 

An attempt was made to con- 
struct a cadmium -sulfide transistor, 
but amplification was not obtained 
with any of the various types of 
connection tried. However, control 
was noted for each type of con- 
nection. 

The main difficulty seemed to be 
making contact to the crystal. The 
output wave was a true representa- 
tion of the input wave which would 
seem to indicate that a cadmium - 
sulfide transistor is possible. 

Vacuum -Tube Circuits 
Without Plate Supplies 

BY PHILIP B. CLARK 
Syracuse, New York 

WHILE TESTING several multivibra- 
tor circuits, it was discovered that 
one of them would not stop operat- 
ing when the plate supply potenti- 
ometer was turned to zero. Since 
it was found that other circuits also 
operated under the same condi- 
tions, an investigation was made 
of the phenomenon. 

Apparently, energy is trans - 
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r, 

Guard Your 

Good Name! 

wifó EIecf0mcaf 

BUSS FUSES 
Dependable Electrical Protection for: - 

Television Radio Radar 
Instruments Controls Avionics 

P/its a companion line of Fuse Clips, 

The cost of a fuse is small, compared to the value of the 
product it protects, - but the customer influence of a BUSS 

Fuse can be many times greater. The name BUSS is 

recognized as meaning fuses of unquestioned high quality. 

What better "silent salesmanship" could you ask for 

to complement your product? 

To maintain this high standard each and every BUSS fuse 

is tested in a highly sensitive electronic device that rejects 

any fuse that is not correctly calibrated - properly 

constructed and right in physical dimensions. 

When your problem is electrical protection, call in a 

BUSS Fuseman. He is at your service and can make 

available to you the World's largest fuse research laboratory 

and the World's largest fuse production capacity. 

This Coupon will bring you - 
facts on BUSS small dimension fuses, 
fuse clips, blocks and fuse holders. 

BUSSMANN MFG. CO. Division of McGraw Electric Company 

University at Jefferson St. Louis 7, Mo. 

r 

City & Zone State 

Blocks and Fuse holders 

Bussmann Mfg. Co., University at Jefferson, 
St. Louis 7, Mo. (Division of McGraw Electric Co.) 

Please send me bulletin SFB containing facts on 
BUSS small dimension fuses and fusé holders. 

Name 

Title 

Company 

Address 

1252 
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Check... 
then compare these 

advantages 

....of SPEER iron cores 

SPE ERzi 
Speer Carbon Co. 

St. Mary's, Pennsylvania 
Other Divisions: Jeffers Electronics 

International Graphite & Electrode 

Other Speer Products for the Electronics Industry 
anodes contacts fixed carbon resistors 

coil forms discs brushes battery carbon 
graphite plates and rods 

also 
R. F. Coils ceramic capacitors capristors high 

voltage condensers disc capacitors chokes 
made by 

Jeffers Electronics 

SPEER - 
RESISTOR 

Speer Resistor specializes in high volume 
production of powdered iron cores. Many 
types and sizes of cores are available for a 
variety of applications. 

Cores for permeability -tuned R. F. coils 
.. for permeability R. F. tuner units .. . 

for R. F. coil winding forms and other 
applications ... Speer makes them all! 

If you use iron cores, consult Speer first. 
Our staff of application engineers will be 
glad to cooperate with you on any prob- 
lem involving the use of these cores. 

Write today for information on specifi- 
cations. 
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ELECTRONS AT WORK (continued) 

FIG. 1-Limiting circuit with zero plate 
supply 

ferred from the heater circuit of 

the tube to the remaining portion 
of the circuit. A potential will be 

generated by two sources; thermal 
emf due to dissimilar metals in the 
circuit and tube and contact poten- 
tial. Contact potential may be de- 

fined as the open -circuit potential 
measured between the cathode and 
the other elements of a heated 
vacuum tube. Voltages produced 
by thermal effects are of the order 
of 0.1 volt or less and are minor 
compared to the contact potential 
which may be as high as four volts 
in certain tubes. 

Several circuits have been con- 
structed using a 12AU7. One of 
the first applications to suggest it- 
self was to use the tube in a limit- 
ing circuit, as shown in Fig. 1. 

Although the plate circuit will pro- 
vide both positive and negative 
limiting, the positive portion of the 
wave is also limited by grid conduc- 
tion. 

If the signal is small enough to 
remain on the linear portion of the 
curve, the signal will be reproduced 
in the plate circuit with very little 
distortion. Proper biasing of the 
grid is essential for this type of 
operation. An excellent square 
wave will result if a six -volt sine 
wave is fed into the grid circuit. 
Alteration of the circuit values will 
produce clamping in the grid cir- 
cuit, if desired, for special wave- 
forms. Output is 0.75 volt. 

Not greatly divorced from the 

FIG. 2-Schematic diagram of a low - 
gain amplifier 
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MIRROSCOPE 
MODEL 476 

Advanced desigi in oscilloscopes. 
Vertically moun-ed 5" cathode 
ray tube is reflected in the adjust- 
able mirror. Mi-roscope can be .. 

used by techncian seated o' 
standing merely by adjustin 
mirror angle-mot necessary 
move the instrument. 

A quality instrument with to. - 

morrow's features.-Dealer's n 

price, $179.50 

Optically 

surfaced 

mirror gives 

distortion 

free image 

of cathode 

ray tube 

Ask your jobbe- for full information 
or write 

Simpson Ele=cric Company 
5200 West Kinzie Street 
Chicago 44, Illinois 
CO 1-1221 

Another reason vhy Simpson is the 
world's largest manufacturer of test 
equipment. 9JRTON BROWNE AD'VER'ISIN6 

mir rS c p 
<A1H131l8 
010tt"K0W 

m 
u 
o 
Q 
N 

s 
E 

s 

ertical design 

f mirroscope 
ives larger con - 

rol panel area 

better spacing 

f controls for 

asy adjustment. 

Il connections 

Made in front. 

MODEL 276 
OSCILLOSCOPE 
CALIBRATOR 

rr nlogr 
of your mirroscope- 
Model 276 Oscil- 
loscope Calibrator. 
Accurate voltage 
readings of the oscil- 
loscope wave forms. 
for use with ahy oscil- 
loscope. 
Dealer's net price 
$29.50. 

aase is only 9"x 8" 

Base dimension 
or bench area 
only 9" x 8"- 
less than half of 
the bench area 
used by old style 
oscilloscopes- 
you gain valu- 
able working 
space with the 
mirroscope. 

You save this bench space 



Marconi Television 
for Venezuela 

ppupp IIIIUIIIIIIII9 

Equipment for the Caracas 
Television Station, sponsored 
by `Televisa', includes: 

5 kW vision transmitter 

3 kW sound transmitter 

Associated aerial system 

Complete studio installation 

Complete mobile 0/B tele- 
vision unit, with two camera 
channels and micro -wave 
links 

A Shell Photograph 

Venezuela is the latest country to install Marconi 

television equipment. 

Marconi cameras are used by the United Nations 
to televise their Sessions, and the television systems 

of both Canada and Spain bear the name Marconi. 

Marconi transmitters and aerials have been installed 

in every one of the B.B.C.'s five television stations. 

MARCON I of England 
television transmitting 

equipment 

MARCONI'S WIRELESS TELEGRAPH COMPANY LTD CHELMSFORD ESSEX ENGLAND 

ELECTRONS AT WORK (continued) 

FIG. 3-Grid bias circuit incorporating a 
4 selenium rectifier 

limiter is a low gain amplifier, Fig. 
2, operating with very small input 
signal levels. Such a unit resembles 
a standard amplifier except for the 
lack of a plate supply. 

Due to the high plate -load re- 
sistors, the frequency response of 
the amplifier is limited to the audio 
range. In Fig. 1 and 2, a battery 
shunted with a potentiometer is 
used to supply the proper grid bias. 
A more practical system utilizes the 
heater voltage in a divider circuit 
if the tube is heated by d -c. If a -c 
is used, a suitable single -plate 
selenium rectifier, Fig. 3, with a 
low voltage filter capacitor will 
work very effectively. 

In the operation of a multi - 
vibrator circuit, Fig. 4, the grid is 
operated with a one-megohm re- 
sistor to ground. Since the grid 
current is appreciable when the 
grid potential is zero, the grid will 
automatically bias itself negative 
to approximately -0.5 volt. Under 
conditions involving a one-megohm 
load resistor, the plate voltage 
swings over a range of 0.75 volt 
which is sufficient to drive the 
other tube into the cutoff region. 
Since this is the basic requirement 
for multivibrator operation, no ex- 
ternal plate supply is required. 

If the plate load resistance is 
made too small, the total plate 
swing will not be enough to drive 
the grid of the second tube into 
cutoff and the multivibrator will 
cease operation. Decreasing the 

FIG. 4-Schematic diagram of a muli 
vibrator 

196 December, 1952 - ELECTRONICS 



Kinney Vacuum Pump Case History #1 - The Timken Roller 

et Bearing Co. uses this vacuum drier to eliminate corrosion by 

removing moisture from bearings. 

Kinney Vacuum Pump History #2 - Delta Electric 
it Co. increases reflective power of lamp reflectors with 

this National Research Corporation vacuum coating 
unit. -- ... Kinney Vacuum Pump Case 

Ifistory #3 - Parts are spin -tested 
at speeds up so 100,000 rpm in this 
vacuum spin pit developed by 
Warren Bro-hers Manufacturing 
Division. 

SUBSIDIARY O F 

4 
Kinney Vacuum Pump Case History #4 - The Raulond Cor- 

poration aluminizes television picture tubes on this high speed 

vacuum production machine. 

They Use Vacuum! 

Vacuum is going to v 
day ... giving old produ1 

helping brand new product 

time. Examples? ... Plent 

penicillin, vitamin concentr 

and many others. 

Where you find Vacuu 

Kinney High Vacuum Pump 

processing systems depend 

make or style of pump. Th 

research, pilot plant, or 

from the tiny 1/4 HP portabl 
model. Our catalog show 

and capacities. Why not 

KI N N EY MAN 

rk in new industries every 

a new lease on life - or 
to come to life for the first 

of them. Ductile titanium, 
tes, ultra -reflective mirrors, 

the chances are you'll find 
because more low pressure 

n Kinney than on any other 

's a Kinney Pump for every 

oduction requirement .. . 

unit to the new giant 70 HP 

the complete line of sizes 

to for your copy today? 

ACTURING CO. 
3565 Washington St., Boston 30, Mass. 

Please send new Bulletin V -51B. Our vacuum problem involves: 
Vacuum Vacuum 
drying coating 
Vacuum Vacuum ni 
impregnating distillation 

Vacuum 
metallurgy 
Vacuum 
research 

Name 

Company 

Address 

City State 

THE NEW YORK A 1 R BRAKE C 
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Improved New 

VARGLAS SILICONE 
Tubing `and Sleeving 

CORPORATION 
Makers of 

Electrical Insulating 
Tubing and Sleeving 

ZgOVarglas Silicone has been made more flexible. 
Sharp turns and 90° bends cause no cracking or 

peeling - no loss of dielectric strength. 
As pioneers in the manufacture of silicone sleeving and 
tubing, we know this is the greatest improvement made 
during the past ten years. Unexcelled where high tempera- 
tures must be withstood for several hours - not just for 15 
minutes. You need not sacrifice abrasion resistance and 
toughness to get flexibility. The new Varglas Silicone sleev- 
ing and tubing will pass cold bend tests at 35° to 40° 
LOWER temperature than formerly. 

The only Class H insulation 
with all these features: 

Efficient from 500° F. to - 85° F. 

Moisture and Fungus Resistant 
Flame Resistant - Self extinguishing 
Abrasion Resistant 

Dielectrically Strong with average readings up to 7,000 
volts. 

Available in 10 colors - at no extra cost. 

SCZeflfe4 of Varglas Silicone products as 
well as samples of our complete line of tubing 
and sleeving are available in a convenient sample 
folder. Just drop us a line telling us your problem 
and its peculiarities. 
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ELECTRONS AT WORK (continued) I 

FIG. 5-Oscillator circuit which will op- 
erate either as a Hartley oscillator or a 

blocking oscillator 

grid resistor decreases the negative 
bias on the grid which will also 
stop the operation. If a vacuum 
phototube is connected in parallel 
with one grid resistor, the audio 
frequency output of the multivi- 
brator will vary as a function of 
the light intensity falling on the 
phototube. 

An oscillator circuit, basically of 
the Hartley type with the excep- 
tion of d -c blocking capacitors and 
a plate supply, is shown in Fig. 5. 

The circuit functions in the normal 
way and the output is an excellent 
sine wave. Alteration of the time 
constant of the grid circuit turns 
the oscillator into a blocking oscil- 
lator. Operation of the circuit in 
this manner gives output wave- 
forms which compare very favor- 
ably with those shown in textbooks. 
It is not known what frequency 
limitation exists for this circuit. 
Elimination of the high plate cir- 
cuit resistance opens applications 
in the radio -frequency range for 
this circuit. 

Huge G -M Counter 
Monitors Background Count 

BY RUSSELL M. BALL 
Chief Engineer 

Nuclear Instrument and Chemical Corp. 
Chicago, Ill. 

WITH INCREASING use of radioactive 
materials in industry and labora- 
tories, instruments or methods are 
needed to prevent one series of ex- 
periments or measurements from 
interfering with another in the 
same general vicinity. 

Precautions are particularly nec- 
essary when large sources of pene- 
trating gamma radiation are being 
used intermittently. At this com- 
pany, the problem was particularly 
annoying. The test section contin- 

ELECTRON ICS - December, 1952 

518,400 MILES 

36,000 HOURS 

"Simpson Model 303 is too 

rugged to break!" 

Carroll W. Hoshour 
Director of Sales Engineering 

and Service Raytheon Television and 

Radio Corporation 

"Nine Raytheon television serv- 

ice representatives ore constantly 
on the road covering 65 distributor 

territories. Not only must their equipment remain 

accurate, but it also must be built to withstand the 

rigors of constant travel by car, train, bus and 

plane:' 
"The only test instrument our Raytheon tele- 

vision service representatives carry is the Simpson 

Model 303 Vacuum Tube Volt -Ohmmeter. We are 

enthusiastic about this instrument because not one 

303 has ever failed to operate or performed 

ccurately. The Model 303's in service for 

ytheon television representatives have gone 

through, at o rough estimate, 518,400 miles and 

36,000 hours of rigorous handling. We think 

Simpson Model 303 is too rugged to break:' 

,Sirn/n .%b,h'l3113 1 urtrunt 'l'ube f ltOhnuneter 
drul,r s n, -r ... $58.75 
Ill Prole .... Sa.95 
RE Probe .... $7..10 

Ask your jobber for full information or write. 
Simpson Electric Company 
5200 West Kinzie Street 
Chicago 44, Illinois CO 1-1221 

In Conado. Bach Simpson, Ltd., London, Ont. 

Another reason why 

11/ is the world's largest 
manufacturer of lest equipment 

r^--r-t 



7 good reasons For specifying 

M EPCO Precision Resistors 

o 

0 

o 
o 
0 

Crossover wiire insulated from each winding by 2000v. 
insulation (patented). 

Special metal molded connecting feature, which bonds end 
of winding and terminal in a non -corrosive and mechanically 
secure manner-no solder or flux used. 
Reversed and balanced Pl -windings for low inductance, with 
use of only the finest resistance alloys. 
Impregnated with approved fungus, moisture and salt water- 
proofing compounds. 

JAN approved non-hydroscopic steatite bobbin, specially 
treated prior to winding in order to provide additional pro- 
tection for fine enameled wire. 
Protective fungi resistant acetate label. 
Rigid hot solder coated brass terminals for easier soldering. 

MEPCO, INC., 
M O R R I S T O W N, NEW JERSEY 

ELECTRONS AT WORK (continued) 

G -M 
TUBE 

PULSE 
SHAPER 

LOUD- 
SPEAKER 

HIGH 
VOLTAGE 

TO ALARM 

RECORDER 

DRIVER 
TUBE 

CALIBRATE 
AND 

ERROR 
SELECTOR 

METER 

VTVM 

LOW 
VOLTAGE 

FIG. 1-Block diagram of the G -M 
counter monitoring system 

uously replaced and removed 
sources from shields simultaneously 
to calibrate manufactured instru- 
ments. Measurements of efficiency 
were made on sensitive detectors in 
the development section and weak 
samples were assayed in the chem- 
istry department. The ultimate so- 
lution was to monitor radiation con- 
tinuously and have warning lights 
automatically flashed when back- 
ground went above preset levels. 

Since most troublesome radiation 
was from the gamma rays emitted 
by cobalt and radium, a simple G -M 
tube detector was chosen as being 
sufficient. The number of back- 
ground counts from this tube is a 
direct function of its total volume. 
The greater the count rate, the 
higher the accuracy which may be 
obtained for a given time period. 
Because it was desired to have the 
indicator respond quickly and accu- 
rately to changes in background, 
this meant obtaining the largest de- 
tector practical. 

The G -M tube is 24 in. long and 
2 in. in diameter and is filled with 
a mixture of self -quenching or- 
ganic gas. The high voltage for the 
detector and the conversion of 
count rate to meter deflection is 
done with the system shown in 
block -diagram form in Fig. 1. 

The instrument, as shown, is 
capable of operating an Esterline- 
Angus recorder and an alarm cir- 
cuit. Initially, only the recorder was 
used to determine what fluctua- 
tions in background were normal 
throughout the day. As expected, 
these variations were large and un- 
shielded sources could be detected 
throughout the plant. 

After the acceptable and unac- 
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AIDS FOR THE 

CAN YOU USE YOURTHESE PRE 
UNUSUAL 

IS CN 
QUALITIES IN 

ECTRÖNIC ENGINEER -DESIGNER 

for high specific resistance...low temperature 
coefficient and low thermal EMF to copper... 
great stability over wide temperature ranges 

EVANOHM is recommended for a 
precision applications where complete 

range is essential. It is especially well 
suited for guided missiles, rockets eketeeplige 

EVANOHM RESISTANCE CURVE, CHARACTERISTICS AND PROPERTIES 

-40 -20 0 +20 +40 +60 
TEMPERATURE °C. 

* REGISTERED 
TRADE NAME 

+80 +100 

1 Analysis - Ni 74.75%, Cr 20.00%, Al 2.75%, Cu 2.50% 
2. Excellent corrosion resistance. 3 Resistivity - 800 ohms per 

circular mil foot (134 microhm cm.) 1 Temperature coefficient of 

electrical resistance - Plus or minus .00002 ohms per ohm per degree 

centigrade between minus 50°C. and plus 105°C. Thermal E.M.F. 

is. Copper - .0025 mv. per degree between -50 and 105°C. (max.) 

6. Non-magnetic. 7. High tensile strength in fine sizes -150,000 
to 200,000 p.s.i. 8. It may be readily welded or brazed and soft 

soldered with special care. - Available in: (a) Bare wire sizes 

.0009 and larger. (b) Enameled, Formex, Cotton, Silk, Nylon and glass 

insulated wire in sizes .0015 to .0113. 

j\Jj -a patented, exclusive alloy produced by 

WILBUR B. DRIVER CO. 
RIVERSIDE AVENUE, NEWARK 4, NEW JERSEY 
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R 45 SERIES-Small telephone type 
r..lay;,with pin hinge construction. 
Av,äilable with multiple contact 
Springs up to six pole double- 
fhrow. Capacities: 1 amp., 3 amp., 
ói 5 amp. Normally supplied for 
D.C. operation. Hermeti tally sealed 
or open. 1 -13/32x1 -1/4x1-7/32 
to 1-5/8 high. 

R 94 SERIES-Hermetically sealed 
small telephone type relay with pin 
hinge construction for long life. 
Available in D.C. only with con- 
tact springs up to 4 pole double - 
throw. In 1 amp., 3 amp., or 5 amp. 
capacity. Plug-in or solder termi- 
nals. Overall size 1-5/8 x 1-1/32 x 
2-1/4 D. 

R 83 SERIES-Available with A.C. or 
D.C. coils. Contact ratings up to 30 
amperes continuous, 150 amperes 
inrush with single pole double - 
break arrangement. Multiple con- 
tact springs with proportionately 
lower ratings also available. Size: 
1.7/8x1 -5/16x1-5/8 high. 

RB 45 SERIES-Similar to R 45 with 
the exception that it is designed to 
fit the hermetically sealed enclo- 
sure shown. Three stud mounting; 
solder terminals. Available up to 
4 pole double -throw. Widely used 
in aircraft and ground communi- 
cation equipment. Size: 1-5/8 x 1- 
7/16x2-1/32 D. 

"Diamond Quality" TIME SWITCHES... 
Automatic Electric also produces a complete 
line of Time Switches and Timers, both manu- 
al and automatic reset. Write for information. 

62 STATE STREET MANKATO, MINN. 

ELECTRONS AT WORK (continued) 

ceptable levels were set, the level 
alarm was installed with indicators 
wired to all sections concerned. The 
alarm circuit was originally de- 
signed to require a manual reset 
when the alarm level was exceeded. 
As this would be an unnecessary 
nuisance, the circuit was modified 
to the one shown in Fig. 2. The 
essential change is the addition of 
the thermal -delay switch. 

If the level exceeds the limit set, 
even for only an instant, the warn- 
ing lights turn on for a period of 
about 15 seconds (the warmup time 
of the thermal -delay relay). If, at 
the end of this time, the radiation 
level has not fallen to normal, the 

FIG. 2 --Modified alarm circuit incor- 
poration a thermal -delay relay and 

switch 

thermal relay makes and breaks in- 
termittently and randomly. Random 
flashing of the light continues until 
the radiation level has fallen to nor- 
mal. 

After a period of time in use, it 
was found that certain groups were 
affected by only extremely high 
background and only needed warn- 
ings when levels became quite high. 
However, this required only an 
additional alarm circuit with the 
alarm contacts set at the appro- 
priate level and with an additional 
set of alarm lights installed. 

In this system, the recorder may 
be removed with only the loss of a 
continuous record of the back- 
ground. Fortunately, the alarm con- 
tacts provide 110 volts when closed 
and all manner of bells or other sig- 
nal devices may be operated. 

The device uses standard instru- 
ments and has been shown to be 
very reliable in continuous opera- 
tion. It should prove valuable to 
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TO HIT TARGET 

from unstable decks of shi 

A rolling, pitching ship ... under attack from speedy, diving 

aircraft ... counts on its anti-aircraft guns for protection ... 
these guns must be able to stay on the target regardless of 

sea conditions. That's why the Ford Instrument Company 

was called on to design and build a control system that tracks 

and holds the target range with deadly accuracy. 

You can see why a job with Ford Instrument offers 

young engineers a challenge. If you can qualify, 
there may be a spot for you in automatic control 

development at Ford. Write for illustrated brochure. 

This is typical of the problems that Ford has solved since 

1915. For from the vast engineering and production facilities 

of the Ford Instrument Company, come the mechanical, 

hydraulic, electro -mechanical, magnetic and electronic instru- 

ments that bring us our "tomorrows" today. Control prob- 

lems of both Industry and the Military are Ford specialties. 

4 

FORD INSTRUMENT COMPANY 
DIVISION OF THE SPERRY CORPORATION 
31-10 Thomson Avenue, Long Island City 1, N. Y. 
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from 

millivolts to hundreds 

of volts 

AIRPAX CHOPPERS 

operate well 

and reliably 
A-580 

400 CYCLES 
120 VOLTS 

Normal angle is 80°, 
with an external .039 ca- 
pacitor a ZERO angle is 
obtained, drive tosq uare 
wave. Hermetically 
sealed, SPDT contacts. 
Contacts are rated at 
2ma, 100 volts. Voltage 
may be as high as 200. 

A-586 
60 CYCLES 
6 VOLTS 

Remarkably long life 
chopper! Hermetically 
sealed with a 6.3 volt 
coil; adjusted to a 45° 
phase lag at 60 cycles; 
contact dwell time about 
160°. Operates over tre- 
mendous temperature 
range of our other units. 

A-589 
400 CYCLES 

6 VOLTS 
Withstands 10g vibra- 
tion operating; 50g non - 
operating; can be used 
reliably from -70 to 100° 
C. Phase lag 65°, drive to 
square wave, adjusted 
for 380 to 420 cycles. 
Hermetically sealed; 
rugged, stable. 

positive performance 

from 70° below 

to 100° C 

or while being 

vibrated or shocked 

far beyond 

usual test extremes! 

a - 
N °°° faf [M°IM l[°t 

MIDDLE° RIVERï 'BALT. 20, MD. 

AIRPAX 

ELECTRONS AT WORK (continued) 

laboratories and industries where 
variations in radiation background 
interference is troublesome. 

Mobile Radio Aids 
Hawaiian Sugar Industry 

MOBILE radio telephone systems are 
proving valuable time and money 
savers on 13 plantations of Ha- 
waii's $175,000,000 cane sugar in- 
dustry. 

Because of the large areas in- 
volved and the extensive mechani- 
zation of the plantations, adequate 
communications prior to the use of 
the systems were impossible. With 
the installation of mobile radio sys- 
tems in their cars, key personnel 
are able to keep in constant touch 
with all phases of operations. 

Most units installed on Hawaii's 
plantations are manufactured by 
General Electric and Motorola. 

Units first installed operated in 
the 150 to 172 -mc band at 20 watts. 
Due to the rough terrain of the 
islands, many dead spots were found 
and coverage was increased con- 
siderably by utilizing the 40 to 
50 -mc band at 30 watts. 

Fixed stations use remote -con- 
trolled transmitters running 50 or 
60 watts. Antennas are usually in- 
stalled on top of the sugar mills 
which are about 60 to 70 feet high. 
Antennas are of the half -wave co- 
axial type. 

Remote control units enable the 
central station to be controlled from 
several locations. The master re- 
mote control unit is sometimes lo- 
cated at the truck dispatcher's 
office, the hub of transportation op- 
erations. A secondary remote con- 
trol unit is located in the factory 
superintendent's office. From both 
locations, dispatchers can contact 
or receive calls from mobile units 
in supervisors' cars. 

Frequencies used are authorized 
by the FCC for industrial users. At 
these vhf frequencies, danger of at- 
mospheric disturbances and dead 
spots due to the reflection or refrac- 
tion of the radio waves is mini- 
mized. 

Before installing the mobile -radio 
systems, engineers make extensive 
surveys to tailor the system to par - 
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i An assembly with 14 

concentric, hard silver 
rings electro deposited 
into machined plastic 
blank. Dovetail locks 
rings in place. Ma- 
chined blank insures 
accuracy. Diameter ap- 
prox. 11", thickness 
approx. 5/16". 

4 An assembly with 30 
rings of various widths 
to accommodate various 
current requirements. 
Unit is approx. 4.516" 
long, designed for 
flange mounting. 

4 Cylinder type assem- 
bly approx. 33/4" long 
with 24 hard silver 
rings. 15/8" O.D. with 
wall thickness less than 

1/4". 

*PATENTS 
PENDING 

Cylindrical assembly 
with 25 rings. Three 
wide rings accommo- 
date large contact area 
brushes for high current 
capacity. Length 14", 
O.D. approx. 53/e". 

Our Engineering Department 
is available for consultation 

on any of your slip ring 
problems without obligation: 

LOWER I COST CLOSE I' OLERANCES 

ONE -PIE E CONSTRUC f N JEWEL- 

LIKE FINISH UNIFORM RING HARDNESS 

REDUCED WEIGHT 

Now a Complete Service 
in all sizes of Slip Ring Assemblies 

ELECTRO TEC is now tooled up, with new expanded facilities for pro. 
duction of large Slip Ring Assemblies to exact customer specification. 
Sizes range up to 24" in diameter, either cylindrical or disc type. 

The exclusive ELECTRO TEC PROCESS'"-the electro -deposition of 
hard silver rings into an accurately machined plastic blank-consistently 
yields a high degree of dimensional accuracy, excellent concentricity, and 
a jewel-like ring finish. This process also eliminates expensive tooling 
and mold charges, frequently lowers costs to 30% of other methods of 
manufacture. The silver rings are uniformly hard for long life -75-90 
Brinell. 
ELECTRO TEC one-piece construction precludes dimensional varia- 
tion due to accumulated errors. The plastic base is fully cured before 
rings are plated into it, thus preventing separation of base material from 
the rings. 

ELECTRO TEC LARGE SLIP RING Assemblies are widely used in 
Radar Equipment, Fire Control Systems, Test Tables and many other 
critical applications. Light weight combined with rugged durability 
recommends their use in airborne applications. 

Every user knows the ELECTRO TEC reputation for quality and 
superiority in miniature and sub -miniature slip ring assemblies. 

ELECTRO TEC CORPORATION 
SOUTH HACKENSACK NEW JERSEY 
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Brighter, 
Sharper 

TV Reception 

hit «11.114 .!< ... a. -a..«.. 

WITH THE TURNER 
MODEL TV -2 BOOSTER 
You get clearer, sharper pictures with a minimum 
of annoying interference and snow even in weak 
signal areas with the TURNER TV -2 Booster. It's 
designed with an eye to beauty as well as out- 
standing performance. The rich, mahogany plas- 
tic cabinet is a handsome addition to any room ... the high quality cascode circuit reduces noise 
and snow, producing an excellent picture even in 
extreme fringe areas. 
The TURNER Booster is simple in operation. A 
single tuning knob permits fine adjustment for 
best reception of picture and audio over all 12 TV 
channels. The unit is quickly and easily installed 
on any television set. Get the best possible TV re- 
ception ... get the TURNER Model TV -2 Booster! 

The TURNER Company 905 17th St. N.E. Cedar Rapids, Iowa 
IN CANADA: 

Canadian Marconi Company, Toronto, Ont., and Branches. 

EXPORT: 
TURNERAd. Auriema, Inc., 89 Broad Street, New York 4, N. Y. 

ELECTRONS AT WORK (continued) 

Operator shown sending a dispatch to 
mobile units 

tiéular needs and topography of the 
plantations. Field surveys are con- 
ducted to obtain field -strength 
measurements and other engineer- 
ing data to determine the optimum 
locations for the central station, re- 
mote receivers and antenna. Field 
surveys also substantiate computa- 
tions obtained by analyzing topo- 
graphical maps of the area and tak- 
ing into consideration equipment 
characteristics and performance. 
This assures that all equipment will 
be placed and used to its best ad- 
vantage. 

One plantation, whose installa- 
tions cover about 40 miles, has six 
remote -control units so a person can 
talk from any of the six points to 
mobile units. These remote -control 
units are seven or eight miles from 
the main transmitter. The remote 
dispatch controls are connected to 
the main station by single twisted 
pairs of telephone lines. 

Coaxial Stark Cell for 
Microwave Spectroscopy 
EXTENSION of microwave gas -ab- 
sorption investigations to a low 
range of frequencies is made pos- 
sible through the development of a 
coaxial absorption cell by the Na- 
tional Bureau of Standards. 

The apparatus is small in size 
and is designed to function between 
900 and 3,400 me without changing 
either the gas sample under investi- 
gation or the spectroscope absorp- 
tion cell as the operating frequency 
is varied. 

Coaxial structure of the absorp- 
tion cell provides two electrodes, 
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/1 

one Can Court 
ve 

iWER-RDT 
Weavers know this as a 

Pick 
of the 

Counter, 

picks, 
because it counts as cloth is woven 
shuttle across the loolmodern1zed model of 

And this is the newly 

the original V -R 2-3 Convertible Counter. 

4th counting unit is also available. 

This is another V -R "first" in advance- 

ment 

of 

of counter design for every 

industry. And it's more than likely thatVR 

counter that will 

can supply °r es 
e. Find out. Write: 

count to your advantag 

V SEDER 
-ROOT INCORPORATED 

"The Name That Counts" 

CONNECTICUT 
HARTFORD 

2, 
S, C. 

York1 
ChicMoo New9,N.Y' 

Greenville, 
Dundee, Scotland 

Canada 
Montreal 2, al Cities 

Offices and Agents in Princip 
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ELECTRONS AT WORK (continued) 

KEEP MICROWAVE 
MESSAGES VING 

a 1111111110111111 gt/llr _ 

r 

WITH... 

Rugged, dependable Onan Stand- 
by units keep repeater stations 
functioning when central station 
power is cut off by storms, floods 
or mechanical breakdowns. 

Reliable automatic line transfer 
controls start and stop plant dur- 
ing emergencies. Units need no 
attention between periods of op- 
eration and will run continuously 
if necessary. Their dependability 
has been proved in installations 
for Microwave systems serving 
pipeline operators, state police, 
utilities, television networks, and 
others ... making sure that vital 
messages get through. 

Write us for engineering assist- 
ance or the name of the Onan 
distributor nearest you. 

EMERGENCY POWER 
FOR ANY PURPOSE 

Microwave is only one of many appli- 
cations for Onan Emergency Electric 
Plants in the communications field. 
They are also widely used to keep com- 
mercial radio and TV broadcasting 
stations, police radio, and taxi -cab 
radio "on the air" when regular power 
is interrupted. 

PRODUCTS 

aalar 

1 

MODEI, 3 CK-3,000 watts, 
Iwo-celinder, air-cooled. 

STANDBY MODELS 
1,000 to 35,000 watts 

MODEL 5GO-5,000 watts. Powered by 
four -cylinder, water -tooled engine. 

MODEL 10 EL -10,000 watts, four -cyl- 
inder, water-cooled. 

J 
?ALGi`C / NGiCiZ`Lllg 

D. W. ONAN & SONS INC. 
7031 UNIVERSITY AVE., MINNEAPOLIS U. MINN. 

Operator shown adjusting the gain of 
the detector amplifier 

the center and outer conductors, 
across which the Stark (electric) 
field is applied. Outer diameter of 
the cell is chosen so that at fre- 
quencies as low as zero and as high 
as 3,400 me only single -mode trans- 
mission of the r -f energy is pos- 
sible. 

A transverse field is set up by 
the applied Stark voltage and alters 
the absorption frequencies of the 
enclosed gas molecules. When the 
microwave energy alone is im- 
pressed on the cell, the slight ab- 
sorption which occurs as the fre- 
quency is varied through the reso- 
nant frequency of the gas is diffi- 
cult to observe. Presence of the 
Stark field, applied and removed at 
some predetermined rate, causes a 
corresponding alternation in the 
gas absorption and is more easily 
detected. 

The cell is made up of a ten -foot 
section of 1I -in. brass tube to form 
the outer wall of a vacuum -tight 
chamber. A series of i -in. brass 

Input end of the microwave spectro- 
graph absorption cell 
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IMPROVE CIRCUIT PERFORMANCE 
by using 

GLASSCAPS 
When designing new circuits or reviewing current specifications, consider the 

many advantages offered you by P -C GLASSCAPS-the Plastic Film Dielectric Ca- 

pacitor in the glass container. GLASSCAPS give you all the benefits of Plastic Film 

Dielectric design plus specific features peculiar only to capacitors sealed in glass 

containers. 

Advantages of Glass Containers 

The glass container saves volume because less insu- 

lation around the capacitor element is needed than with 

a metal container. 

The glass container is easy to mount. One hole is all 

that is required, the "high" terminal being used as a 

tie point. 

The glass container is hermetically sealed. This is 

accomplished by fusing silver to each end of the heavy - 

wall glass tube. After the capacitor element is inserted 

into the tube, metal ferrules are soldered onto each end 

to provide a rigid assembly. Low temperature coeffi- 

cient of expansion glass is used to withstand extreme 

thermal shock. 

The glass container maintains for long periods of time 

the numerous advantages of plastic film dielectrics with 

their wide variety of characteristics. 

Get Your Copy 
of This Catalog 

The glass container increases but slightly the small 

size of the plastic film element. Very high voltage 

capacitors are astonishingly small. 

The glass container permits operation at very high 

temperature-a function only of the plastic film used 

in the capacitor element. 

The glass container has a high surface and volume 

resistivity. The overage resistance from ferrule to ferrule 

exceeds 1073 ohms, hence very little resistance change 

occurs when the capacitor element is enclosed in a glass 

container. 

GLASSCAPS Offer You 

Smaller size 

Lighter weight 

Higher temperature 

High resistance 

Low absorption 

Low power factor 
Extreme voltage range 

High current ratings 
Maximum capacitance 

stability 
Higher frequency of resonance 

PIao tic Capacitom 9nc. 
PLASTIC FILM CAPACITORS HIGH VOLTAGE POWER PACKS 

PULSE FORMING NETWORKS 

2511 WEST MOFFAT STREET CHICAGO 47, ILLINOIS 
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ELECTRONS AT WORK (continued) 

Ç 4 
PROVEN DEPENDABLE QUALITY illlll °Merits 

A 
LOW -LOSS 

INSULATOR 

FOR EVERY USE 

National makes a 

complete line of 
insulators for every 

electronic use. Types 
include spreader, strain, 

stand-off and terminal 
insulators. 

Insulating material is 

low -loss steatite. All are 
designed for flexible, secure, 

easy mounting. Write for 
drawings and specifications. 

Write for drawings 

POPULAR 

NATIONAL 
DIALS 

For years, National 
dials have been the 
popular choice of 
amateurs, experimenters 
and commercial users because 
of their smooth, 
velvety action, easily -read 
scales, and quality construction. 
Many dials, like the N and ACN 
dials shown, can be specially 
calibrated or supplied 
with blank scales for commercial 
application. Write for drawings 
and prices. 

GS -7 

GS -9 OS -3 

lST. 

NATIONAL COMPANY, Inc. 
M A L D E M, MASSACHUSETTS 

rods form the center conductor. 
Each brass rod is 15 inches long 
and the rods are connected end -to - 
end by threaded joints. One rod 
has a sliding joint that telescopes to 
accommodate longitudinal expan- 
sion during heating or cooling. 
Ends of the cell are vacuum -sealed 
by Teflon disks at the centers and 
rims of the tube. An exhaust mani- 
fold for adjusting gas pressure is 
attached to the cell through four 
1 -in. holes in the side of the brass 
tube. 

Signal voltages are coupled to 
the cell through coaxial -to -wave - 
guide - to - coaxial transformers 
placed at both ends. The transform- 
ers are made from L -band wave - 
guide sections and are scaled down 
from broadband, S -band commer- 
cial waveguides. One transformer 
is modified to permit insertion of 
the Stark voltages. 

Source of r -f energy for the spec- 
trograph in which the cell is used 
is a conventional klystron oscillator. 
At the absorption frequency of a 
particular gas, the frequency of the 
oscillator is varied by a motor - 
driven control either of the sweep 
voltage, over a small frequency 
range, or of a cavity plunger for 
wide -range tuning. This permits 
observations of the gas absorption 
to be recorded on a strip chart as a 
function of frequency. 

Automatic Calibration 
of Speed Recorders 
SPEED REGULATION over long periods 
of time is of vital importance in 
many industrial processes, but es- 
pecially in the manufacture of syn- 
thetic yarns, such as Nylon, where 
pumps and feed wheels must be 
synchronized accurately over pe- 
riods as long as several months at 
a time. 

The system described records ma- 
chine speed accurately, and once 
every 45 minutes it takes time out 
to check itself for possible inac- 
curacies due to tube aging and 
other gradual effects. 

To record machine speed, a pulse 
signal the frequency of which is 
proportional to speed is developed 
and applied to a frequency con- 
verter that produces a d -c voltage 
proportional to frequency. This 
voltage is applied to the automatic 
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Photo: Courtesy of Robert Reiner, Inc.) 

Miles of Nylon filament with a problem 
in every inch ... for SYNTHANE 

You are looking at thousands of miles of 
the hair -fine filaments that go into nylon 
Fabric. 

Many equipment and processing prob- 
lems must be worked out before these 
filaments emerge as blouses, curtains or 
couch covers. Synthane solves many of 
these problems. For example, to process 
nylon yarn, treatment with a corrosive 
size is necessary. Machine components 
made of Synthane laminated plastics 
stoutly resist corrosion. 

The "elastic memory" of nylon causes 
the fit that endears nylon hosiery to 
women, but it also crushes ordinary 

bobbins on which the yarn is wound. 
Synthane laminated plastic bobbins suc- 
cessfully resist crushing. 

Nylon filaments are glamorous. They 
are also so fine they must be handled 
gently. Synthane laminated plastic parts 
can be machined to snag -free super 
smoothness. 

The properties that make Synthane 
laminated plastics essential to textile 
pecple may interest you. For information 
and ideas about how Synthane may be 
helpful to you, send for the Synthane 
Catalog. Synthane Corporation, 6 River 
Rd., Oaks, Pennsylvania. 

5afuute,- (3-6 i,vultuktm(4- tiou-eix, 

Bobbin, pins and re- 
draw caps made from 
Synthane lamirated 
plastic.. £yntha te is 

also u.ed for hosiery 
examiting 'orms,meas- 
.)ring rolks, piping, 
gears, ve-ge plates 
and many Othe' tex- 
tile parts. 

L-- 

SY;1t"ITIANE 

LAMINATED PLASTICS 
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General Industries' 
Model TR 3 -Speed Phonomotor 

an important reason why leading 

manufacturers prefer General Industries' 

3 -Speed Phonomotors 

Year after year, General Industries' 
Smooth Power Phonomotors provide 

trouble -free performance - backing up fine 

radio, television and record -changer 

engineering with highest quality motor 
design and construction. 

Write for complete information, including 

specifications, design features and 
dimensions. Quantity price quotations 

available on request. 

THE GENERAL INDUSTRIES CO. 
Department MA, Elyria, Ohio 

ELECTRONS AT WORK (continued) 
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FIG. 1-Automatic frequency recorder 
calibrator schematic. 

calibration equipment as indicated 
in Fig. 1. Slide -wire potentiometer 
R1 is initially adjusted so that the 
voltage at the slider (with respect 
to ground) is exactly equal to that 
appearing across the output termin- 
als of the frequency converter when 
exactly 60 cps is applied to its in- 
put. 

When calibration is desired the 
input to the frequency converter is 
connected to a standard 60 -cps 
source, while the standardization 
key is depressed. Any change that 
has occurred since previous cali- 
bration is automatically balanced 
out as the balancing motor turns 
the standardizing rheostat. 

The system described will be ac- 
curate to within 0.01 cps despite a 
change in 10 -cps signal voltage 
from 10 to 150 volts. Power supply 
voltage changes from 105 to 130 
volts cause an error of 0.02 cps. 
This article is based on a paper 
entitled, "An Automatically Cali- 
brated Frequency Recorder" pre- 
sented by W. E. Phillips at the 1952 
National Electronics Conference in 
Chicago. 

High -Frequency Calibration 
of Magnetic Materials 
Loss FACTOR and r -f permeability of 
magnetic materials in the fre- 
quency range from 50 kc to 30 me 
can be determined by a new system 
devised by the National Bureau of 
Standards. 

A coaxial line of variable length 
constructed to dimensions of high 
accuracy is the primary calibrating 
standard. Characteristics of mag- 
netic materials, such as ferrites and 
powdered irons, are determined in 
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1902-1952 

ELECTRICAL AND ELECTRONIC 

WIRES AND CABLES 

-For the Automotive, Appliance, Motor, 

Radio, and Television Industries 

Belden Manufacturing Company 
Chicago 80, Illinois 
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Model B7P3K-3 

Frame No. 70 

YODEL NO. 
B7P3K-3 

ENGINEERING 

LL 

your overheating 

Maximum cooling for airborne radar and hot -running 
electronic equipment is assured with this compact double - 
ended centrifugal blower. It meets government specifica- 
tions for use at altitudes up to 50,000 feet. Another illus- 
tration of EAD's design ability! 

SPECIFICATIONS 

OPERATING FREQUENCY RANGE: 320 to 100Ó cycles. 

OPERATING TEMPERATURE RANGE: -55°c to +85°c. 

AIR DELIVERY: 80 CFM @ 0" Static Pressure (Sea Level). 

MOTOR: Self Cooling-wound and impregnated with Class H 
Insulation. 

MOUNTING: Any Position. 

OVERALL DIMENSIONS: 6-3/64" x 4-3/8" x 3-7/8". 

Solving special problems is routine at EAD 

If your problem involves rotating electrical equipment, 
bring it to E A D. Our completely staffed organiza- 
tion will modify one of our standard units or design 
and produce a special unit to meet your most exacting 
requirements. 

EASTERN AIR DEVICES. INC. 
586 DEAN STREET, BROOKLYN 17, NEW YORK 

ELECTRONS AT WORK (continued) 

terms of the variation of the length 
of the line. 

The method of measurement de- 
pends on the change in inductance 
of an accurately -machined coaxial 
line when a sample of magnetic ma- 
terial is inserted. The line is cali- 
brated in 19 one -in. stops and 
includes a micrometer system that 
permits the measurement of varia- 
tions to within 0.0005 in. along the 
20 -in. range. The line is made from 
nonmagnetic materials to reduce 
the possibility of extraneous mag- 
netic fields affecting the measure- 
ment. 

In a typical investigation, a 
sample of magnetic material is 
ground into the shape of a coaxial 
disk that completely fills a section 
of the space between the conductors 
of the coaxial line. All tolerances 
are ± 0.0002 in. in the grinding 
process. 

The output terminal of the coax- 
ial line is connected to the unknown 
terminal of an r -f bridge suitable 
for measuring inductance in the 
frequency range at which the ma- 
terial will be used. The bridge is 
balanced with no sample in the line 
and with the coaxial segment ex- 
tended to almost its fullest length. 
Then, the disk of magnetic material 
is placed on the center conductor 
of the line. A metal cap holding the 
disk in place short-circuits the end 
of the coaxial line. Resulting 
bridge unbalance is adjusted to the 
original conditions by a combined 
manipulation of the resistance read- 
ing arm on the bridge and a reduc- 
tion in the length of the line. 

Variation in length is directly 
proportional to the permeability of 
the magnetic material relative to 

Toroid magnetic material being inserted 
into the coaxial line of the r -f perme- 

ameter 
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N EW, 10 Mc Wide Band Oscilloscope... 

for precise, quantitative studies of pulse 

waveforms, transients and other high or 

low speed electrical phenomena 

. F E Model 401 Oscilloscope . 

Alb 

A high gain, wide band, versatile, 

general purpose instrument 

:ñ: 

Advances in electronics have placed greater 

demands on the time, frequency, and 

amplitude measuring capabilities of labo- 

ratory oscilloscopes. LABORATORY FOR 

ELECTRONICS, INC., recognizing the 

ever-increasing requirements of the rapidly expanding electronics 

industry, and using specifications set forth by electronic 

engineers, has developed the Model 401 oscilloscope to provide 

the features and conveniences required in a medium price, 

general purpose instrument. 

Y -Axis 

Deflection Sensitivity -15 millivolts 
peak-to-peak/cm 

Frequency Response-DC to 10Mc 

Transient Response - Rise Time - 
0.035 microseconds 

Signal Delay -0.25 microseconds 
Input line terminations -52, 72, or 

93 ohms, or no termination, for 
either AC or DC input 

Calibrating Voltage - 60 cycle 
square wave. 

Input Imp. -1 megohm, 30 mmf. 

I.. -- 

SPECIFICATIONS 

1 

X -Axis 

Sweep Range - 0.01 sec/ cm to 0.1 
microseconds/cm 

Delay Sweep Range- 5-5000 micro- 
seconds in three ranges - contin- 
uously adjustable 

Triggers - Internal or External, --I- 

and -, or 60 cycles, or delayed 
trigger outputs are available at 
suitable binding posts. 

Built-in trigger generator for trigger- 
ing external circuits and sweeps. 

General 

Low capacity probe 
Functionally colored control knobs 

conveniently grouped 
Folding stand for better viewing 

Adjustable scale lighting 
Facilities for mounting oscilloscope 

cameras 
Dimensions -12 y2"wide,15" high, 

19" deep 
Weight -55 lbs. 

Price-$895. F. O. B., Boston 

Engineering representatives in principal cities; foreign 

representation through R. C. A. International Division. 

LABORATORY 
ELECTINICS, INC 

Write for full color booklet 
with coi .lete informa i 

75 PITTS STREET BOSTON 14, MASS. 
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SP D 

CHANGER 

VARIABLE SPEED DRIVES 

Compact! Only 43ñ6" overall 
Light! Weigh only 51/2 oz. 
Continuously variable speeds over a 
wide range 
Knob, lever, push -rod or gear control 
(Lever control illustrated) 

Anti -backlash units ... virtually zero 
backlash in either direction 
Completely sealed 
Permanently lubricated 

Mount in any position 

Write for Bulletin 100 a to (iota to a la to a la la a la a la a a a la a 

Rotation in either direction 
Coaxial shafts for in -line construction 
Ball -bearings throughout 
Completely sealed 
Permanently lubricated for trouble -free 
high/low temperature service 

Operate in any position 

Write for Bulletin 99 
Nan aas---tl_ata 

FIXED RATIO 
SPEED 
CHANGERS 
(Gear Type) 

Only 1.050" diameter! 
Single section weighs only 3 oz. 
STANDARD ratios from 10:9 to 531,441:11 
Nobbed gears for smooth, precision running 

Denver 9, Colorado 

MINIATURE COMBINATION FIXED AND VARIABLE SPEED CHANGERS 
For applications requiring variable speed at a reduced nominal output speed, 
combinations of Metron Variable Speed Drives and Fixed Ratio Speed Changers 
are available in compact, integral units. Ask for Technical Data, or write 
giving your requirements for prompt engineering recommendations and prices. 

METRON INSTRUMENT COMPANY 
440 Lincoln Street 

MAKERS OF INSTRUMENT 
FOR PRECISION MEASUREMENT 

ELECTRONS AT WORK (continued) 

air and constitutes a primary 
method of measurement. Differ- 
ence in resistance readings is a 
measure of the loss factor of the 
material and is limited only by the 
inherent accuracy of the bridge in- 
strument. 

R -F Permeameter 

The secondary standard is called 
an r -f permeameter and is a modi- 
fication of an instrument' for the 
measurement of permeability alone 
at low audio and power frequencies. 
Principle of operation depends on 
the change in input impedance re- 
flected into the primary of a trans- 
former by load variations in the 
secondary. The transformer of the 
permeameter is composed of a 
reference toroid and a length of 
coaxial line. Changes in the sec- 
ondary are produced by the in- 
sertion of a toroid of magnetic 
material into the coaxial line. 

A toroidal ring is slipped over 
the center conductor and rests on 
the bottom cover of the coaxial line. 
A number of windings, suited to 
the conditions of the experiment, 
are wound on the toroid. The ma- 
terial of the toroid has a low dielec- 
tric constant and a high Q at the 
frequency to be used during the 
test. One end of the winding is con- 
nected to the type -N cable plug and 
the other end to the coaxial line to 
unbalance the system electrically. 
In this position, the toroid acts as 
a reference for the measurement by 
becoming the primary of a trans- 
former, the secondary of which is 
the metallic portion of the coaxial 
line. 

The type -N cable plug is con- 
nected to an r -f bridge or a Q meter. 
The bridge is first balanced with 
the secondary of the transformer 
unloaded. The magnetic material to 
be tested, formed into a toroid and 
without windings, is then placed on 
the shelf in the line and the im- 
pedance bridge is rebalanced. Vari- 
ation in input impedance, as read 
on the bridge, is the quantity from. 
which the permeability and loss 
factor of the test ferrite or pow- 
dered iron are computed. 

REFERENCE 

(1) G. A. Kelsall, Permeameter for Al- 
ternating Current Measurements at Small 
Magnetizing Forces, J.P.,S.A. and R.B.J., 
P 329, Feb. 1924. 
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At - 

WHEN HEWLETT-PACKARD engineers designed the new -hp- Model 

624A SHF Test Set they sought a signal source of dependable 
uniformity, high stability under shock and temperature changes, 
and smooth, chatter -free tuning. To meet these needs, they 
selected the Varian V-50 reflex klystron. 

WHEREVER these characteristics are required in an x -band oscillator, 
the V-50 merits your consideration. For applications involving 
still greater shock and vibration, where single shaft tuning is 

not required, the extremely rugged V-51 may be more suitable. 

BOTH THESE VARIAN klystrons are notable for integral -resonator con- 
struction; the exclusive Varian wideband mica -seal output win- 
dow; extremely small space requirement; weight of only six 
ounces; power output, without special matching transformers, of 
25 to 65 milliwatts for the V-50, 75 to 260 mw for the V-51. 
Both bolt directly, without adapters, to standard inch -by -half - 
inch x -band waveguide. 

YOUR MICROWAVE PROBLEMS may be solved by one of these x -band 
oscillators. Or, your requirements may be different. Many 
Varian klystrons, for many different types of services, are in 
production or development but cannot be publicized. Correspond- 
ence is invited concerning klystrons for your specific needs. 

VARIAN associates 
990 VARIAN STREET SAN CARLOS 1, CALIFORNIA 

VAR IAN 
associates 

v..50 

REFLEX 

K LYST R O N 

Y 

1 

i 8.5-10.0 kmc 

I 
...smooth -tuning 

-no backlash 

...dependably uniform 

...temperature and 

shock -resistant 

...simple to install 

FIELD ENGINEERING 

REPRESENTATIVES 

IN PRINCIPAL CITIES 
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Automatic Core -Dipper Applies Strippable Plastic Coatings 

STRIPPABLE plastic coatings are ap- 
plied to finished Hipersil cores by 
means of a merry-go-round machine 
that automatically provides a quick 
dip to obtain the required amount of 
plastic material. The dipping opera- 
tion is motorized but rotation of the 
turntable itself is manual. 

After dipping, the core travels 
over a drain that catches surplus 
fluid, then out over the work floor 
for drying until it reaches the un- 
loading position. Here the operator 

removes coated cores and puts on 
new ones. 

Hand grips are provided on the 
spokes of the turntable to rotate the 
entire machine to the next position. 
This rotation brings each arm in 
turn over the dipping tank. Here 
the arm starts an electric motor 
which acts through a gear box to 
rotate a large cam that lowers and 
raises the arm to achieve the desired 
dipping of the core. The arm drops 
down into a U-shaped slot provided 

Combination manual and motorized turntable developed by Westinghouse for 
dipping cores in strippable plastic. Each arm has pegs on which up to five cores 

can be hung, depending on their size 

OTHER DEPARTMENTS 

featured in this issue: 

Page 

Electrons At Work 146 

New Products 266 

Plants and People 364 

New Books 390 

Backtalk 397 

,,,,11111,,,,,,,,,,,,, ,1,11 ,1,,,1 ,1,11111111111111111111111,,,,,,,,,,,,,,,,,, ,,,,, ,,,,,,,,1111 

for the purpose in the circular rim 
of the machine. 

The plastic material in which the 
cores are dipped has a low melting 
point and low set-up point. Because 
of the high degree of plasticizing, 
it will not adhere to the core, and 
can be readily stripped off by the 
user. The coating serves to protect 
as well as package the cores until 
they are ready for insertion in the 
finished coils of transformers or 
magnetic amplifiers. 

A wire basket having U-shaped 
pipes as handles is kept in the tank 
to catch cores that drop off. This 
eliminates having to fish for cores 
in the opaque, viscous liquid. 

Training Cable -Lacers 
AS PART of its program for training 
new workers, the Electronics Di- 
vision of American Machine and 
Foundry Co., Boston, uses specially 
designed practice fixtures to build 
up skill in the use of lacing cord. 

The first step in the lacing por- 
tion of the program is learning to 
tie knots correctly with lacing cord 
on a practice rod supported by the 
peaked ends of a long wood tool - 
holding box. The edges of the box 
are covered with white masking 
tape to improve their appearance 
and encourage neatness on the part 
of the trainee. 

A shuttle -like tool known as the 
Flexso Needle, made by Linen 
Thread Co., Inc. New York, is used 
as a lacing needle. The cord is 
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SO SMIPIE... 

\ ._.-_ 

' 

KESTER FLUX -CORE SOLDER 
SO SIMPLE... to solve that Soldering Problem when Kester Solder and 

Kester's Engineering Service "arrive on the scene." 

Flux Control, more or less Flux, the exact predetermined 
flux -content, is only available with Kester's seven different Core 
Sizes (openings) in the solder -strand. 

This exclusive Kester feature may be had in eight Flux -Core 

Solders including the widely accepted "44" Resin, "Resin -Five" and 
Plastic Rosin, also diameters ranging from nine -thousandths 
(.009") to one -quarter inch (.250"), and any alloy. 

Kester, the "engineered" Flux -Core Solder, meets all 
applicable Government and Federal Specifications. 

Free Technical Manual - write for your copy of 
"SOLDER and Soldering Technique." 

KESTER SOLDER COMPANY 
4204 Wrightwood Ave., Chicago 39 

Newark 5, New Jersey Brantford, Canada 

KESTER 

SOLDER 
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Board used for practicing the forming and soldering of cables 

wound on the needle and the prac- 
tice rod is laced with a prede- 
termined length of cord. Total prac- 
tice time depends on the individual, 
and rarely exceeds one week. 

After mastering lacing knots, the 

Practice setup used by trainee in learning to tie knots 

trainee learns to identify color - 
coded wires. Next comes work on 
a special cabling board designed for 
practice in modeling and forming a 
small section of cable. The operator 
lays in the wires in a predetermined 

sequence and laces them. The same 
practice board also serves later for 
practice in soldering the leads of 
the cable to terminal strips and 
cable sockets used in military elec- 
tronic equipment. 

Slotted Trays Serve as Pointer -Spraying Masks 

SHALLOW U-shaped metal trays 
serve also as masks for spraying 
fluorescent paint on dial pointers of 
auto radios in Sylvania's Buffalo 

plant. Each tray holds 24 pointer 
assemblies, arranged so that por- 
tions to be sprayed project outward 
through slots in the sides of the 

Method of loading and stacking masking trays for spraying ends of pointers without 
getting paint on supporting arms 

tray. Pointers are arranged alter- 
nately so that twelve project from 
each side, thus obtaining maximum 
use of tray space. 

After loading, trays are stacked 
as high as desired and moved to a 
rotating turntable in the spray 
booth. After pointers on one side 
are sprayed, the entire stack is 
rotated 180 degrees for spraying 
the other side. 

After about every 10 sprays, the 
trays are stripped clean of over - 
sprayed paint by soaking in caustic 
solution. 

Rack for Harnesses 
COMPLETED wiring harnesses for 
electronic calculators and business 
machines are stored and trans- 
ported on a rack made for the pur- 
pose in the Poughkeepsie, N. Y. 
plant of International Business Ma- 
chines Corp. Pipes and pipe fittings 
form the framework, and solid iron 
rods serve as cross -pieces over 
which the harnesses are looped. 
Casters at the four corners facili- 
tate movement. A wood box set 
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WOW . with G -E 5 -Star Tubes .. 

DESIGN TRANSMITTERS TO HAVE 

MINIMUM OFF -THE -AIR TIME! 

Help your customers save thousands 
of dollars now being lost from 

downtime! Install G -E high - 
reliability types that make your 

equipment far more dependable! 

STANDARD 
TYPES 

2C51 

2D21 

5Y3 -GT 

6AK5 
6AL5 

6AQ5 
6AS6 

6AU6 

6BA6 

6BE6 

6C4 

6SK7 

12AT7 

12AU7 

12AX7 

12AY7 

REPLACE WITH THESE 5 -STAR TYPES 

*GL -5670-h -f medium -mu twin triode. 

GL-5727-thyratron. 
GL-6087-full-wave rectifier. 

GL-5654-sharp-cutoff r -f pentode. 

GL-5726-twin diode. 

GL-6005-beam power amplifier. 

GL-5725-dual-control sharp -cutoff r -f pentode. 

GL-6136-sharp-cutoff pentode. 

GL-5749-remote-cutoff r -f pentode. 

GL'5750-pentagrid converter. 

*GL -61 35-medium-mu triode. 

GL-6137-remote-cutoff r -f pentode. 

GL -6201 -high -Gm medium -mu twin triode. 

*G1-581 4-medium-mu twin triode. 

*GL -5751 -high -mu twin triode. 

*GL-6072-low-noise medium -mu twin triode. 

GL-5686-beam power amplifier. 
"$liyhl electrical difference 

$200 A MINUTE THROWN AWAY! Even a small radio - 

TV station may have to write off a sum that large, 
when transmission failure interrupts a commercial. 
Commonest cause of off -the -air incidents, is receiv- 

ing -tube trouble in studio or transmitting equipment. 

HELP YOUR BROADCAST -TELECAST CUSTOMERS STAY 

ON THE AIR by installing 5 -Star Tubes in equipment 
you build! Design ... from the start ... high reli- 

ability into hundreds of sockets where, if a receiving 
type fails, the station may lose part of its program 
audience, and often important revenue as well. 

FIVE-STAR TUBES ARE UNIFORMLY OPERABLE when 
you install them in your transmitters! And because 

they are specially designed and built for reliabil- 
ity, 5 -Star Tubes will continue to serve your cus- 

tomers by doing full rated jobs over a long period. 

MAINTENANCE NEEDS ARE LOWER with 5 -Star Tubes. 
Here's another "plus" that reflects itself favorably in 

your customers' cost sheets! Less time is required to 
keep transmitting equipment operating-far fewer 
tube replacements are needed. 

CHECK THE 17 5 -STAR TYPES ABOVE against your 
circuit needs! If you wish to explore your require- 
ments further, a G -E tube engineer will be glad to 
call on you. Tube Department, General Electric Com- 

pany, Schenectady 5, New York. 

SUB -MINIATURE G -E 5 -STAR TUBES, as well as regular 5 -Star types, are 

listed in new Booklet ETD -548-A, which contains a cross-reference table 

of ratings and characteristics for application use. Wire or write for it! 

GENERAL ELECTRIC' 



PRODUCTION TECHNIQUES 'Coil tin aril Continuous Operation 
with 

Insulated Hook-up Wire 
/rom+130°C HIGH 

(+266°F) 

t0 
-60°C 

(-76°F) LOW 

Y 

RESISTS 

HEAT FUNGI ABRASION 
CHEMICALS EXTREME LOW TEM. 

"Surflene", extruded monochlorotrifluoroethylene, 

has high insulation resistance, dielectric strength and 
outstanding resistance to heat, abrasion, most chemicals 

and concentrated acids, including fuming nitric acid. 

It is non -inflammable, inert to fungi and has low surface 
leakage. It is especially designed for hermetically sealed 

and miniature equipment for high temperatures en- 

countered in power supply and continuous duty appa- 

ratus. Also available in multi -conductor cables. 

"Surflene" is available in thirteen colors - red, 

orange, yellow, pink, light and dark green, blue gray, 

tan, brown, black, white and clear. 

Write our Engineering Service TODAY for technical 
assistance and samples. 

MFG. CO. 
199 Washington St. Boston 8, Mass. Plant-Clinton, Mass. 

Engineered Wire and Cable for the Electronic and Aircraft Industries 

Rack -type truck for wiring harnesses 

on the pipe frame keeps ends of 
long cables from dragging on the 
floor and permits use of the truck 
for other purposes as well. Older 
methods simply piled the cables one 
atop another, and sorting and 
breakage consumed a great deal of 
time and expense. 

Cold Pressure Welding 
for Aluminum Wire 
BUTT -WELDING of aluminum wire 
becomes as simple as inserting the 
two wire ends into a small device 
and squeezing plier -like handles, 
with a new process known as Kold- 
welding. The weld is made in a 
matter of seconds without heat, 
flame or current and without acids, 
fluxes or chemicals. The operation 
involves cleaning the mating sur- 
faces and pressing them together 

Example of butt weld between wires, 
lap weld between wires, another butt 
weld and lap weld of stranded wire to 

terminal lug. All are aluminum 
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MOLONEY #41WIPC0Pe ELECTRONIC CORES 

Over 200 manufacturers of electronic products for ulti- 
mate use by the U. S. Government are now using 
Moloney HiperCore Cores for Electronic Transformers. 

More than 1000 standard sizes are available in quantity 
to such manufacturers in thicknesses from 1 mil to 12 

mil and in widths from 1/4". HiperCore Electronic Cores 
are of wound core construction using oriented -grain, 
cold -rolled silicon steel which results in greater flux 

carrying capacity and lower losses than other type cores 
of comparable sizes. These smaller, lighter cores per- 
form better and permit increased production by savings 
in assembly time. 

Rigid control of core production permits these cores 
to test well within industry tolerances. Table at right 
shows typical test requirements. Special tests for specific 
operating conditions are made when desired. 

Write today for further information. ME -52-27 

STANDARD TESTS 

All 12 mil cores are tested for core loss (true watts) and excite 

ing volt-amperes (apparent watts) at 60 cycles. 4 mil cores are 
tested at 400 cycles. Following table gives maximum test values. 
Average values are approximately 20% less than maximum. 

12 Mil -60 Cycle 
® 15000 gauss 

4 MII-400 Cycle 
® 10000 gauss 

Core Loss (TW) 0.95 x lbs. 4.4 x lbs. 

Exciting Volt -Amps (AW) 1.75 x tbs. + 6.25A* 5.0 x lbs. +18.6Ae 

In. A = Gross Area of core face In Sq. 

All 2 mil cores are tested for pulse permeability by using a 2 
microsecond pulse width at 400 P. P. S. and maximum flux 
density of 10000 gauss. The minimum permeability will be 500. 

All 1 mil cores are tested for pulse permeability by using a 0.25 
microsecond pulse width at 4000 P. P. S. and maximum flux 
density of 3000 gauss. The minimum permeabiiity will be 175. 

MOLONEY ELECTRIC COMPANY 
Manufacturers of Power Transformers . Distribution 

Transformers Load Ratio Control Transformers 
Step Voltage Regulators Unit Substations 

BETTER PERiORMANCE 

GREATER 
Rzl1ABIlITY 

i.ESS 
MAINTENANC 

SALES OFFICES IN ALL PRINCIPAL CITIES FACTORIES AT ST. LOUIS, MO. AND TORONTO, ONT., CANADA 
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PRODUCTION TECHNIQUES (continued) RELAYS...SWITCHES...CONNECTORS...ELECTRO-MECHANICS 

p&JJ 
CUSTOM 

MANUFACTURING 

FACILITIES 

large plants 
to serve you 

Over 50,000 square feet of floor space 
fully equipped with modern, up-to- 

date production equipment including 
complete tooling, coil winding, plastic 
molding, heat treating, glass metalizing, 
welding, hermetic sealing and machine 
tools for every operation. 

20 years 
specialized 
experience 

Widely diversified technical knowledge 
acquired in the design, development 
and custom manufacture of more than 
15,000 versions of relays, switches, con- 
trols and small electro -mechanical as- 
semblies enables P & B to meet critical 
standards at lowest cost. 

10,000 relays per day 
Orderly, efficient plant layout plus com- 
petent, well -trained personnel assure 
speedy, precise assembly line produc- 
tion .. , single shift capacity 10,000 
relays per day! 

unequalled 
engineering facilities 

Extensive research, laboratory, devel- 
opment, type test and model shop facili- 
ties at your service any time. Test sam- 
ples and pilot runs completed quickly at 
reasonable cost. 

industry's 
leading supplier 

For many years, the leading supplier of 
electrical and electronic relays to Amer- 
ica's foremost industrial organizations. 

specialists in relays 
for military equipment 

Complete file of latest MIL specifications. 
All necessary laboratory and testing in- 
struments available. Certified test re- 
ports on request. 

REMEMBER, if your problem concerns the development or production of electro -mechanical components for any electronic or electrical apparatus, Potter 
& Brumfield offers you the quickest, most practical and most economic solution. Send specifications for samples, recommendations and quotations. (Catalog available on request.) 

(Peer &Celt/#/1+11, 
PRINCETON, INDIANA Export: 13 E 40th St., N. Y., N. Y. 
SALES OFFICES IN PRINCIPAL U. S. AND CANADIAN CITIES 

P & B CATALOGUED RELAYS AVAILABLE AT YOUR ELECTRONICS PARTS DISTRIBUTOR 

in such a way that the aluminum 
oxide film is pushed out of the way 
and there is an actual inter- 
molecular flow of the pure alu- 
minum. The result is a small, com- 
pact bond that can actually have a 
greater tensile strength than the 
wire itself. When tested to tensile 
failure, the wire ultimately parts at 
some point remote from the weld 
because the process work -hardens 
the metal in the vicinity of the weld. 

The small flash of metal produced 
at the bond of a butt weld may be 

Hand tool for butt -welding wires up to 
0.07 inch diameter. The wire ends are 
inserted through holes on either side 
near the top. The knob at the right is 
then turned to give the wires the correct 
position and shear their ends in prepar- 
ation for the weld. The handles are now 
squeezed and released, completing the 
weld. The joined wire is lifted out 

through the top of the tool 

removed, leaving the joint at the 
same gage as the wire itself. 

The process can also be used for 
joining flat sheets of aluminum, as 
in the fabrication of aluminum 
housings for airborne electronic 
equipment. The bond is again made 
solely by pressure, but with a dif- 
ferent type of tool that fits into 
practically any power -operated 
press. This and other tools are soon 
to be available from Utica Drop 
Forge & Tool Corp. under arrange- 
ments with Koldweld Corp., sole 
U. S. licensee under patents of Gen- 
eral Electric Co., Ltd. of England. 

Another application of the pro- 
cess is fusing a small disc of copper 

i 

ti 

Y 
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Research, Production or MaiWe/wce... 

...there's an RCA VoltOhmyst to fill your needs 

RCA WV -97A Senior VoltOhmyst® 
Especially useful as a television sig- 
nal tracer-made possible by its 
high -impedance, full -wave signal 
rectifier for direct reading of peak - 
to -peak voltage up to 4200 volts. 
Measures ac in the presence of dc 
... dc in the presence of ac. Fre- 
quency response flat from 30 cps to 
3 Mc. 

Electronic ohmmeter measures resist- 
ance from 0.2 to one billion ohms. 

Directly measures complex waves from 
0.2 volt to 2000 volts peak -to -peak. 

Measures rms values of sine waves from 
0.1 volt to 1500 volts. 

Measures dc voltages from 0.02 volt to 
1500 volts with constant input resistance 
of 11 megohms-1-megohm resistor in 
dc probe. 

Over-all accuracy on dc, t 3% of full 
scale. 

7 non -skip ranges for resistance and ac 
and dc voltage measurements. 

Negative -feedback circuit provides 
over-all stability-all-steel case shields 
bridge circuits from external fields. 

Ma NV BM WV $6750 complete with matched probes and cables. MCI 

roPa, 

msrtt. 
va7tWMA' 

e q:° 

RCA WV -87A Master VoltOhmyst 
Combines all the outstanding features of the Junior and 
Senior VoltOhmyst plus more ranges, more functions, 
and an easy -to -read 71/2" meter. Measures . . 

Peak -to -peak values of un- 
symmetrical complex waves 
from 0.2 to 2000 volts. 

Peak -to -peak values of sym- 
metrical complex waves from 
0.2 to 4200 volts. 

RMS values of sine waves 
from 0.1 volt to 1500 volts. 

DC voltage from 0.02 volt to 
1500 volts. 

Resistance from 0.2- ohm to 
1000 megohms. 

Small direct currents from 
10 microamperes to 500 milli- 
amperes. 

Large direct currents from 
500 ma up to 15 amperes. 

$11250 complete with matched probes and cables. 

Ca Mal MOM MO Cat Mill Cal INC Ili Ina CVZ 

RCA WV -77A Junior VoltOhmyst 
Unquestionably the greatest value in 
all -electronic volt -ohmmeters. The 
WV -77A is factory -calibrated 
against the finest laboratory stand- 
ards. Equipped with five ranges for 
measuring dc voltage, ac voltage, 
and resistance. Measures dc from 50 
millivolts to 1200 volts; ac from 
100 millivolts to 1200 volts rms; 
and resistance from 0.2 ohm to 1 

billion ohms. 

DC input resistance, 11 megohms on 
all dc ranges. 

Response flat from 30 cps to 3 Mc on 
3-, 12-, and 60 -volt ranges. 

Sturdy 200 -microampere meter move- 
ment electronically protected against 
burn -out on all functions. 

Degenerative bridge circuit provides 
freedom from effects of line -voltage 
changes. 

Metal case shields instrument from ex- 
ternal fields. 

$4750 complete with matched probes and cables. 

Get complete details from your RCA Test Equipment Distributor. 

RADIO CORPORATION of AMERICA 
TEST EQUIPMENT HARRISON. M.J. 

TMK.'w 

MO CM VIC ® 
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for 
product improvement 

ideas consider 

n ylo n 
rod and strip 

This valve seat machined from FM -10001 
nylon rod outlasts 3 to S seats made from 
metal. Because of its resiliency, plus resist- 
ance to abrasion and corrosion, this nylon 
seat is practically "leakproof". Machining 
was readily handled on metalworking 
equipment. 

Nylon formulations with properties tailor-made 
for specific applications are available, and 
will provide the performance you need. Many 
products such as valve seats, bearings, gears, 
instrument and control parts are now being 
made from several nylon formulations, because 
of the material's outstanding physical properties. 

Nylon rod and strip made to meet your job 
requirements can give you important savings in 
fabrication. You start production immediately, 
right from the blueprint. No waiting for expen- 
sive molds. Design changes can be made 
quickly, and the tooling costs are low. 

Folder Describes Types 
and Sizes Available ... 

Just drop us a line for your free copy of this folder describing various nylon formulations, 
sizes available, etc. 

OLYMER CORPORATION 

Reading, Pa. 

NYLON 
& TEFLON 

ROD 

STRIP 

TUBING 
Pioneer Producers of Nylon Rod and Strip 

PRODUCTION TECHNIQUES (continued) 

Enlargement of cross-section of butt 
weld in aluminum wire after pulling 
to tensile failure. Wire broke well away 

from weld 

to an aluminum chassis with a 
single blow of a punch press. The 
copper can then be tinned and sold- 
ered conventionally for anchoring 
of ground wires. Silver contacts 
can similarly be cold -welded to cop- 
per or aluminum strips. The result- 
ing bond is claimed to be immune to 
loosening either by vibration of re- 
lay operation or by the extreme 
heat cycles of arcing. 

Other tools, developed in England 
but not yet available in the United 
States, permit welding together ex- 
tremely thin nonferrous metal 
sheets (under 0.01 inch), to permit 
continuous runs of machines with- 
out retreading. The method has 
also proved inexpensive and satis- 
factory for sealing electrical and 
electronic units in airtight mois- 
ture -proof thin -walled aluminum 
containers. The mating sheets need 
not be of the same thickness; paper - 
thin aluminum foil can be welded 
to heavy sheets or even to aluminum 
castings. 

Dissimilar nonferrous metals can 
also be joined by pressure if the 
wires are lapped and fused by pres- 
sure from opposite sides. Similar 
conductor metals can also be joined 
by the lapping technique; this has 
the advantage that the flashing is 
in one plane and can be trimmed off 
more readily. Stranded wire can be 
lap -welded just as easily as solid 
wire. Either solid or stranded wire 
can be welded directly to soldering 
lugs, as in the example shown. 

Air Blast Cleans Parts 
BEFORE inserting the heater assem- 
bly in a cathode sleeve for a pencil 
triode, the operator blows off all 
dust particles with an air blast. The 
heater assembly is held in front of 
a copper tube coming up over the 
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Your inquiries are cor- 
dially invited and will 
receive our prompt and 
interested attention. 

EPEACE" 
MT'," 

DEMCO collector rings and ring assemblies give you 

these advantages ... 
ECONOMY ... laminated construction provides contact 

metal where required ... base metal for strength. 

HIGH FINISH ... on contact surface for long wear and 

noise -free operation. 

PRECISION MADE ... it is unnecessary to add further 

machine operations. 

COMPLETE . . . rotor or pancake type multi -ring and 

ring -and -brush assemblies supplied. 

PRECISIQN TUBING 
PRECISION DRAWN ... ID held as close as ±.001. 
Solid coin silver, brass or aluminum Rev. MIL -T-85. 

LAMINATED SILVER ... on ID for 

Low attenuation 

Corrosion resistance 

Highest mirror finish 

Laminated silver ID and OD for round tuned lines. 

VMS "dF00914.11 
With nearly sixty years of experience in the production 
of both laminated and solid precious metals, MAKE - 

PEACE is today an accepted "headquarters" for the 
many special precious metal products and assemblies 

called for in the electronic field. 

Our staff of thoroughly experienced design and pro- 
duction engineers and metallurgists ... as well as our 
research and testing laboratory ... are all at your service. 

D. E. MAKEPEACE COMPANY 
Laminated and Solid Precious Metals for Industrial Use Fabricated 

Parts and Assemblies Bar Contact Material Precious Metal Solders 

MAIN OFFICE AND PLANT, ATTLEBORO, MASSACHUSETTS 

NEW YORK OFFICE, 30 CHURCH STREET 

CHICAGO OFFICE, 55 EAST WASHINGTON STREET 
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PRODUCTION TECHNIQUES (continued) 

It(Glee- 

eX121C2.. 

0 
HAR DIM 
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Trade Mark 
for Depolymerized 

Rubber 

TRULY 

UNIQUE 
BECAUSE THERE 

IS NOTHING 

ELSE LIKE IT! 

THE 

NEW 
FOR YOUR 

MAY BE 

KEY TO MANY 
NEW DEVELOPMENTS 

FOR YOUR PRODUCTS 

A Natural Rubber Potting Compound That 
Con Be Poured Into the Unit at Room 

Temperature. 

Actually Flows at Room Temperature With- 
out Use of Solvents 

Easy to Pour Easy to Handle Self - 

Curing Oven -Curing Unnecessary Good 

Adhesion Excellent Electrical Properties 

Low Moisture Vapor Transmission Resistance to Cold 

Flow (Cured) No Toxicity Particularly Useful Where Com- 

ponents To Be Potted Cannot Withstand Temperature of a 

Hot Melt or the Cure of a Heat Reactive Compound Good 

Storage Life Low Shrinkage 

Widely Used in Armed Services Equipment, and by Many 

Leading Wire and Cable Companies 

Send for complete information now. If you have a potting or adhesive problem, 
let our skillful laboratory staff solve it for you. 

H. V. 11.1IMMAN CO. 
INCORPORATED 

5 7 1 CORTLANDT STREET 
BELLEVILLE 9 . N. J. 

Adhesives of All Types Brush & Industrial Cements 
Depolymerized Rubbers Potting Compounds 

Holding heater assembly in air blast 
prior to insertion in cathode sleeve of 
type 5876 pencil triode. Air blast comes 
out of flattened copper tubing that is 
bent over edge of bench. Holes in 
board at rear are drilled in several 
diameters, so one board can be used for 
storing and transporting different sizes 

of assemblies 

front edge of the bench. The tube 
is bent in such a way that the blast 
is directed into a metal cylinder 
on the bench. Use of the cylinder 
eliminates blowing things around 
each time the air blast is turned on 
by a foot -operated valve. 

To help insure cleanliness in tube 
manufacture, similar air blast set- 
ups are provided at many other 
working positions in the RCA tube 
plant at Harrison, N. J. 

Quick -Change Engraving Dial 
ENGRAVING of chassis and panel 
lettering for electronic equipment 
is speeded up through use of a new 
master copy dial that provides 41 
quickly changeable characters. The 
dial locks at each character position 
by means of a spring -held ratchet, 
yet may be easily spun to a new 
position by turning the center 
knurled knob. 

As made by H. P. Preis Engrav- 
ing Machine Co., Hillside, N. J., the 
dial fits the copy table of any en - 
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Stokes Microvac Pumps...are to Vacuum Processing 

Typical installation of Stokes Vacuum Pumps. 

Send for new Vacuum Calculator for rapid 
slide- rule calculations. Includes standard 
ABCD log scale. Also send for Catalog 700, 
"Stokes Microvac Pumps for High Vacuum" 
with copious reference material. 

High volumetric and mechanical 
efficiency make these famous pumps 
economical and reliable units in 

any vacuum system. 

Capacities of Stokes Microvac Pumps 
run from 15 to 500 cfm ... pressures 
to 10 microns absolute. Power 
consumption is low and the top -mounted 
motor contributes to compact design 

requiring minimum floor space. 

Lubrication of the four moving parts 
(including the exhaust valve of corrosion - 
resistant Teflon) is fully automatic. 
There are no stuffing -boxes or grease - 

fittings, and no packing. 

Parts are precision -finished, standard and 

interchangeable. Freedom from wear 
assures years of trouble -proof service. 

Stokes is the only manufacturer of 

equipment for complete vacuum systems, including 

Microvac mechanical pumps, oil diffusion pumps, 
McLeod Gages and Vacuum Valves. 

Consult with Stokes on the application of vacuum 
to rotary exhaust machines, house vacuum systems, 
vacuum impregnation, vacuum furnaces, vacuum 
metallizing, and to other purposes for which 
vacuum deserves exploration. 

STOKES 

STOKES MAKES 

Plastics Molding Presses, 

Industrial Tabletting 

and Powder Metal Presses, 

Pharmaceutical Equipment, 

Vacuum Processing Equipment, 

High Vacuum Pumps and Gages, 

Special Machinery 

F. J. STOKES MACHINE COMPANY, 5547 TABOR ROAD, PHILADELPHIA 20, PA. 
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FOR( ,fflaf,CORD SETS 
// 

CALL ON 

WHITNEY BLAKE 

Special cord sets of flexible cord, shielded communications 
wires and multiple conductor cables, equipped with molded 
rubber or plastic fittings are among the many quality pro- 
ducts offered by Whitney Blake. 

If standard molds cannot be adapted to individual applica- 
tions, Whitney Blake is prepared to design and make special 
molded junctions and other fittings to provide the water and 
impact resistance, small size, light weight and protection 
from tampering so important to many of today's applications. 

Whitney Blake has over thirty years experience in the cord set 
field and more than fifty years in producing well built wires. 
The close control exercised in the production of Whitney 
Blake cord and cable and the extensive testing facilities 
make Whitney Blake Cord Sets completely dependable. 

If you have a cord set problem our design engineers will be 
glad to help you solve it. 

WELL BUILT WIRES SINCE 1 899 

<j> WHITNEY BLAKE CO. 

NEW HAVEN 14, CONNECTICUT 

PRODUCTION TECHNIQUES (continued) 

«is 
Master copy dial for faster engraving 

of panels 

graving machine. The only adjust- 
ment needed is positioning one let- 
ter or character correctly for en- 
graving. Other characters then 
lock in the correct position as the 
dial is rotated. Units are available 
with various sizes and styles of 
characters. 

Neoprene Grommet s 

Improve Tool Handles 
To IMPROVE the balance and feel of 
tweezers, operators in the military 
radio department of RCA's Camden, 
N. J. plant slipped several neoprene 
grommets over the butt end. The 
soft non -slip grommets are posi- 
tioned to rest on the back of the 
hand against the forefinger, as 
shown. 

To improve the grip and feel of 
small plastic -handle socket wrenches 
and screwdrivers, operators in the 
new Poughkeepsie, N. Y. plant of 

Grommets improve feel of tweezers 
used to inspect plug-in i -f stage for 
AN/PRC-10 portable transceiver made 

by RCA 
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ALLIED'S 
NEW 50 G 

Sub -Miniature 
Relays 

Type MH-12 

Type MI -1-6 

Type MH-18 

Developed specifically to meet the rigid requirements of 

U.S.A.F. Spec. MIL -R -5757A, the new Allied line of sub- 

miniature double throw relays includes the MH-18 (6 -Pole), 

the MH-12 (4 -pole), and MH-6 (2 -pole). Contacts are 

rated at 2 amps resistive or 1 amp inductive at 28 volts D.C. 

The high performance of these relays has been achieved 

in an extremely compact, unitized construction and parallels 

the most recent advances in airborne equipment design. 

Approved by U.S.A.F. 
Spec. MIL -R -5757A 

For detailed specifications 
and drawings of these new relays, 

write for Bulletin 1002 

ALLIED CONTROL COMPANY, INC. 2 EAST END AVE., NEW YORK 21, N. Y. 

AL f60 
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FOR MORE THAN FIFTY 
YEARS WITH AMERICA'S 
BEST SERVICEMEN... 

Beauty SOLDERING IRONS 

Since 1894, longer than any other make, 
American Beauty Soldering Irons have 
been giving servicemen TOP SOLDER- 
ING PERFORMANCE .. . because of 
these features .. . 

Nickel -coated, corrosion -resistant tips, 
easily and quickly replaced 

Super -flexible cord, American Beauty 
made, resists wear due to flexing 

Heating element of chrome -nickel 
ribbon resistance wire 

Insuflated with pure mica 

Built-in adapter for ground wire 

A -tot Write For Free Literature 

Build Better with Solder- 
Solder Better with 

AMERICAN BEAUTY 
Soldering Irons 

AMERICAN ELECTRICAL HEATER COMPANY 
DETROIT 2, MICHIGAN 

PRODUCTION TECHNIQUES (continued) 

Grommets on plastic handle of socket 
wrench speed up assembly of punch 
drive unit for IBM electronic key punch 

International Business Machines 
Corp. use four or more large neo- 
prene grommets on the handles. The 
grommets improve the feel and bal- 
ance of these small tools, minimiz- 
ing slippage and thereby reducing 
rejects. 

Accelerated Etching Processes 
for Printed Circuits 
FOUR METHODS for accelerating the 
etching operation in connection 
with the production of conductive 
patterns have been evaluated and 
compared by Stanford Research In- 
stitute for the Wright Air Develop- 
ment Center. Results, abstracted 
below, are presented in the SRI 
technical report on the project, en- 
titled "Development and Applica- 
tion of Automatic Assembly Tech- 
niques for Miniaturized Electronic 
Equipment." 

(1) Spray Etching. An appa- 
ratus was constructed for etching a 
circuit pattern on metal using a 
metal -plastic laminate base ma- 
terial. As shown in Fig. 1, the 
laboratory equipment consisted of 
a glass tub partially filled with 
FeCI9 42° Re solution at room tem- 
perature, and racks for holding the 
specimens to be etched. A specially 
designed glass spray gun was used 
to aspirate the etchant against the 
surface of the metal. Copper -plastic 
laminate base plates 3 in. x 3 in., 
having a copper foil 0.0027 in. thick, 
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VEDOVELCI ARENA . AUDAX - SAFCO-TREVOUX PRODUCTION TECHNIQUES (continued) 

NE 

* MASS PRODUCTION * ATTRACTIVE PRICES * HIGHEST STANDARDIZED QUALITY 
*RELIABLE ON TIME DELIVERY 

ALL TYPES OF VARIABLE CONDENSERS 
ä FOR RADIO BROADCASTING AND ALL 

:fib ELECTRONICS APPLICATIONS BY THE 
GREATEST PRODUCTION IN EUROPE 

ALL TYPES OF LOUDSPEAKERS BYA 
THE MOST IMPORTANT PRODUCTION 

ON THE CONTINENT 

SAFCO-TREVOUX 
CAPACITORS OF ALL TYPES BY 

THE MOST IMPORTANT SPECIALIZED 

PLANTS ON THE CONTINENT 

VEDOVELLI 
TRANSFORMERS AND COILS FOR 

RADIO - T.V. AND ALL ELECTRONICS 9 
AND INDUSTRIAL APPLICATIONS 

DEAL WITH THEIR 

SI E MAR 
,EXCLUSIVE EXPORT DEPARTMENT 
62,, RUE DE ROME, PARIS -86 - TEL. LAB. 00-76 

ARENA - AUDAX - SAFCO-TREVOUX - VEDO v ELLI 
MEMBER FEDERATION NATIONALE DES SYNDICATS DES 

INDUSTRIES RADIOELECTRIQUES ET ELECTRONIQUES 

FIG. 1-Spray etching equipment 

were used for tests. They were in- 
serted in the rack and sprayed un- 
til the circuit pattern was formed. 
The time required to remove all the 
excess metal from the plates varied 
between 10 and 15 minutes. The 
quality of the etched circuit was 
quite satisfactory. 

(2) Air Agitation Etching. An- 
other method of etching the above 
type of base plate was to place the 
plates in a rack and submerge them 
in the etchant at room temperature. 
The fluid was agitated by bubbling 
air through the fluid from the bot- 
tom of the tank, as shown in Fig. 2. 
The oxygen in the air also served 
to oxidize the ferric chloride, thus 
making available for etching all the 
chlorine present in the chloride. 
The time required for removing all 
the excess metal from the base 
plate varied between 40 and 50 
minutes. The quality of the fin- 
ished circuit was satisfactory. 

(3) Mechanical Agitation Etch- 
ing. A third method of etching in- 
volves submerging the plates in a 
rack in the solution and agitating 
with a motor stirrer. This method 
produced satisfactory plates but the 
time required varied between 60 
and 70 minutes. 

(4) Rocker Agitation Etching. A 
fourth method was to rock the en- 
tire etchant bath, with the base 
plates fastened in a rack as in Fig. 
3. This method also produced satis- 
factory plates, but required the 
longest time, between 75 and 80 
minutes. A fresh batch of etchant 
was used for each experiment so as 
to insure reproducible results. 

The objective of this laboratory 
work was to simulate production 
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ANS 

PURPOSES* PNfEgf 0jE 
n MASS 

PRODUCTION 

SPECIAL 
DESIGNS 

ON REQUEST 

ALL STANDARD TYPES 

FOR RADIO, TV 
AND BROADCASTING 

70, RUE DE STRASBOURG 

VINCENNES (SEINE) FRANCE 

PUBL RAPY 
MEM SYNDICATS DES 

INDUSTRIES 
ER FEDERATION 

RADIOELECTRIQU RADIOELECTRIQUES 
DES 

ELECTRONIQUES 

1941 
Ftn4ee-Coe' 

r' F;r._ 

2 channel 
metre -wave 
tiplex for 
ed stations 

MULTI-CHANNEt\ 
RADIO -LINK 
EQUIPMENT 
from 6 to 60 simultaneous 

radio -telephone 
communications 

6 channel 
metre -wove 
multiplex for 
mobile Ytations 

ti 

SOCIÉTÉ. AISE 
RADIOÉLECTRÌQUE 
79, BOULº HAUSSMANN - PARIS 8e TéI.:ANJOU 84.60 

USINES A LE VALLOIS-PERRET, CHOLET,ALGER,AGENCEADAKAR 

MEMBER FEDERATION NATIONALE DES SYNDICATS DES 

INDUSTRIES RADIOELECTRIQUES ET ELECTRCNIQUES 



\` FIRST MICROWAVE RADIO LINK 
ACROSS THE CHANNEL 

1952 

r% 

Le Matériel Téléphonique 
société au Capital de I milliard de Francs 

L-6, Quai de Boulogne 
BOULOGNE-BILLANCOURT - FRANCE 

PRODUCTION TECHNIQUES (continued) 

etching equipment. The spray pro- 
vided the fastest means of remov- 
ing metal to produce a printed cir- 
cuit on a base plate. A decrease in 
etching time also decreased the 
amount of undercutting of the 
lines, insuring maximum bond of 
the circuitry to the base plate. 

Present production -line spraying 
equipment and plant layout (with 
modifications because of the 
etchant) can be readily adapted to 
spray etching. It is felt that the 
spray etching process is unique and 

FIG. 2-Etching equipment using air 
agitation 

will prove to be an economical pro- 
duction method. 

Since a considerable amount of 
copper is removed during the etch- 
ing operation, the problem of main- 
taining etching strength of the 
ferric chloride solution becomes im- 
portant in mechanized production. 
The first attempt toward a solution 
was to plate out the copper on 
graphite electrodes as fast as the 
copper went into solution. It was 
discovered that the copper plated 
out was in a nonadherent spongy 
condition. When the carbon elec- 
trode was lifted out of the bath the 
copper fell back into the bath and 
dissolved. Further work is neces- 
sary to develop a continuous copper 
recovery process. 

Production Problems 

Unusual problems encountered in 
the development of etching proc- 
esses are presented below, along 
with solutions that proved success- 
ful for various firms. These can be 
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MINIATURE IN SIZE - GIGANTIC IN PERFORMANCE 

FUSITE GLASS -TO -METAL HERMETIC TERMINALS 

These Miniatures Now Available in these Electrode Treatments 

1000 V 

Flange 
Diameter 

.200 
Mounting 

Hole 
1/2" 

1500 V 

Flange 
Diameter 

.250 
Mounting 

Hole 
Y6v 

1500 V 
Flange 

Diameter 
19A4 n 

Mounting 
Hole 
316" 

Illustrabd 

#104 THFP 

Illustrated 

#105 THSW 

2000 V 

Flange 
Diameter \ 1+E! 
Mounting 

Hole 
1X4" 

IllustratEd 

#106 FP 

Illustrated 

#107 BLHT 

qi'f 
TERMINALS 

PROTECT PRODUCI 

PERFORMANCE 

32 

3 s 
8 8 

104 SW 

106 FP 

ID 
16 
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32 4 

107 TH 

I 

4 

L 

THE 

3a 

06ys 
_,.0/5 I__ 15 

1-4 64' 
104 THSW 

°40D 

104 THFP 

104 SErcie> 
D47 

1 15 

64 

105 THSW 

.047 

I_ ID 

II 19 
b 

IS 

_ 64 - 
105 THFP 

AN'e 
s 1 \ 
16 4 32 

105 TB THFP 

.040D 

7 IS 

32~-64 

104 FP 

105 
SERIES 

GENERAL SPECIFICATIONS 
MATERIALS-C. R. Steel disc INSULATION TEST -10,000 

and steel electrodes. Interfused megohms after salt water im - 

with glass. mersion. 

PRESSURE TEST -12 pounds SUDDEN THERMAL SHOCK 

gauge. TEST-dry ice to boiling water. 

30, 

Ls 1 
I6 32 

107 FPSW 

107 HT (Short) 

FUSITE 
a V / .7fGRt+ .7 

CORPORATION 
6000 FERNVIEW AVENUE - CINCINNATI 13, OHIO 
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 PRODUCTION TECHNIQUES (continued) 

i 

MASSIVE 
KIRxBLum 

Electrical Enclosures 
Any size ... any shape ... any number 

for whatever requirement ... KIRK 
& BLUM fabricating experience and 
facilities are at your service. Built to 
exacting specifications . we custom 
fabricate sheet steel, light plate, stain- 
less, aluminum, monel and other alloys 
to 3/z" in thickness. 
Write for your copy of the latest KIRK 
& BLUM Electrical Enclosures Booklet 
... for prompt quotation on any job send 
prints to The KIRK & BLUM MFG. CO., 
3211 Foirer Street, Cincinnati 9, Ohio 

Write for two 

NEW Booklets .. . 

"Electrical Enclosures" 

"Sheet and Plate 

Fabrication" 

KIRK/OILum 
METAL FABRICATION 

tried one after another when one 
of these problems is encountered, 
though usually only one of the solu- 
tions is needed to solve the problem. 

Undercutting of Metal Foil. (1) 
Increase width of lines so that close 
tolerances are not required; (2) 
control etching time more closely; 
(3) control concentration of etchant 
more carefully; (4) reduce thick- 
ness of metal foil to minimum, mak- 
ing it possible to reduce etching 
time; (5) inspect plates frequently 
during etching. 

Poor Line Definition. (1) This is 
no problem in the photo etching 
process if good drawings and nega- 
tives are made and the etching 
properly performed; (2) use print- 
ing press process; (3) use auto- 
matic printing machine to give cor- 
rect exposure. 

Breakdown of Resist. (1) Pre- 
vented by proper heat treatment; 

FIG. 3-Etching equipment using rocker 
agitation 

(2) etchant was diluted and kept 
in circulation and tank was not 
heated; (3) photographic coatings 
properly applied prevented this. 

Poor Adherance. (1) Make sur- 
face of base material dull and 
smooth; (2) to prevent breakdown 
of bond between copper foil and 
base plate during soldering, use 
small pencil -type soldering iron and 
60-40 (low -melting -point) solder; 
(3) if toluene used to remove resist 
after etching tends to loosen bond 
between foil and base plate, use car- 
bon tetrachloride instead. 

Open Spots in Coil Windings. (1) 
Remedied by closer control of 
process and operators. 

Flashovers and Poor Connections 
in Dip Soldering. (1) Flux recom- 
mended by Squire Labs eliminated 
flashovers; (2) good connections 
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Photographic comparison of the new G -E Drawn -oval capacitors (in color) and the conventional units they replace, showing savings in size. 

New General Electric Capacitor 

is Smaller, 10 to 20% Lower in Price 

These fixed paper -dielectric 

hermetically -sealed capacitors 

offer: 

Reduced costs -1O to 20% 

Savings in size and weight 

Double -rolled seams 

Drawn -steel cases 

Savings in critical materials 

If you're using fixed paper -dielectric capacitors with case styles CP53 

and CP70 in ratings from 1 to 10 muf, 600 to 1500 volts d -c or 330 to 660 

volts a-c-these Drawn -oval units offer you improved reliability in addi- 

tion to an opportunity for reducing the size, weight and cost of the elec- 

trical equipment you manufacture. 

In the new Drawn -oval capacitors, we get minimum seam length by 

using drawn -steel cases, attaching the capacitor covers with a double - 

rolled seam of proven reliability. This construction results in a lighter, 

yet stronger capacitor. Actual savings in size and weight vary with case 

style and rating but they can amount to as much as 30%. 

This new construction has enabled us to increase output while 

eliminating some critical materials. The resulting savings are passed on 

to you in the form of shorter shipments and lower prices. Prices average 

10 to 20% lower than standard capacitors, again depending upon case 

style and, of course, quantity ordered. 

For more information on the new G -E Drawn -oval capacitors, their 
ratings, dimensions and prices, see your local G -E apparatus sales repre- 

sentative or write for Bulletin GEA -5777. Address Section 407-311, 

General Electric Company, Schenectady 5, N. Y. 

GENERAL ELECTRIC 
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you'll get better results 

with ARKWR GHT 
First, the drawing and second, the reproduction 
will be cleaner, clearer, sharper when you 
use Arkwright Tracing Cloths. 
In the drawing you'll work more smoothly, 
easily-without pinholes, uneven yarns or 
other imperfections to slow you. You'll get 
clean, "feather -free" lines even over 
an erasure. 

In the reproduction you'll always have clear, 
"contrasty" results because Arkwright Cloth 
is permanently transparent-won't discolor 
or turn brittle and opaque with age like 
inferior products. 

Are you interested in results like these? 
Specify Arkwright Tracing Cloths. Write 
for samples to Arkwright Finishing Co., 
Industrial Trust Bldg., Providence, R. I. 

AMERICA'S STANDARD 

PRODUCTION TECHNIQUES (continued) 

are assured by closer control of 
process and careful cleaning of 
parts. 

Plastic Tarpaulins 
NEW PLASTIC tarpaulins having only 
one -tenth the weight of conven- 
tional fabric tarps and costing only 
one-third as much are now available 
for protecting production areas 
during painting and other main- 
tenance work. A high degree of 
transparency permits quick locating 
of covered material without having 
to lift all tarps. The polyethylene 

Use of new plastic tarp to cover pro- 
duction equipment while removing paint 
from overhead steel beam preparatory 

to painting 

plastic used will not absorb paints 
or liquids, is easily washed and 
dried, and is tear -resistant. 

In electronic plants, the new tarp 
material is ideal for covering as- 
sembly -line benches at night to keep 
out dust during sweeping and clean- 
ing operations. The material is 
made by the Plastics Division, Can- 
ton Containers, Inc., Canton, Ohio. 

Small -Parts Rack 
WOOD racks constructed as a single 
curved unit which surrounds the 
working area on a bench are used 
in RCA's Camden plant to keep ten 
different types of small parts within 
easy reach of the operator. 

The sloping bottoms of the corn - 
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GLEVELITE* ... 
the dependable Laminated 

Phenolic Tubi Products 
conta¡nin9 n9? 

CLEyELITE 
in 

use the world 
over Possibly right now 

we Research and En 
COn be of se product, or in helping 

Engineering 
Laboraice to 

to you through 

our 

lower costs. p 9 you to ¡m rY on some new p °Ye performance 
and 

Yes, 
Cevelite will be made to Your eCevxcct specifications,Hundreds 

the qu red meeting 
coil f 

of thousands 
of Clevelite 

re 
tolerances. 

spec - 

ces. forms collars, buskin ers, tubes and other items aregiv- ing 
Clevelite assures you of uniformity continuous 

satisfaction and 
tLmoed 

dependable safe! Be sure You use CLEVELITE! for at lower ELITE Production 
costs, Our laboratory 

is at your service. 
*Reg. U. S. Pat. Off. 

ØÌCLEVELAND CONTAIN ER4 
6201 BARBERTON AVE. CLEVELAND 2, O1110 

PLANTS AND SALES OFFICES at Iran.,,,$,, Wlsc., Chkago, Dament, Ogdensburg, N.Y., Jetwesberg, N. J. 

ABRASIVE DIVISION at Cleveland, Ohio 

CANADIAN LANT, The CMv.knd Container, Canada Ltd. Prescott, Ontario 

REPRESENTATIVES 

NEW YORK AREA P.S. MURRAY, 604 CENTRAI AVE. EAST ORANGE, N. A 

NEW ENGLAND R. S. ETTIGREW 6 CO., 62 LA SALLE RD., WWT HARTFORD, CONN. 

ouc..o AREA u.n,c TUBING SALES, SUIS N. RAVENSWOOD AVE. CNICAGO 

ELECTRONICS - December, 1952 241 



aikteßsr£ Steel Laminations 
Thin 

alOrthoSil is Thomas & 
Skinner's new 4 mil or- 
thographic iron -silicon 
laminations for high fre- 
quency inductors. The 

laminations have exceptionally high 
permeabilities from very low to 
very high inductions with corre- 
spondingly low core losses. OrthoSil 
is oriented to provide directional 
magnetic characteristics. 

Developed primarily for frequen- 
cies of 400 to 2000 cycles, these thin 
laminations are also adaptable to 
the audio ranges. 

Thomas and Skinner is producing 

OrthoSil laminations in standard as 
well as in special shapes. Our UI and 
EE series are designed especially for 
the OrthoSil, and are excellent for 
400 cycle applications. These silicon 
steel laminations will frequently re- 
place scarce nicket materials. 

Transformers, such as power and 
3 phase, chokes, saturable reactors 
and filters are but a few of the many 
electrical components for which 
OrthoSil is designed. 

Write today for bulletin giving 
electrical characteristics and other 
pertinent data on OrthoSil oriented 
laminations. 

Specialists in Magnetic Materials- Permanent Magnets and Laminated Cores 

THOMAS & SKINNER Steel Products Company 
1120 East 23rd Street Indianapolis, Indiana 

PRODUCTION TECHNIQUES (continued) 

Type of rack used to keep small parts 
safely separated but within easy reach 
of operator. Wood, sheet metal and 
Pressdwood are combined here to sim- 

plify construction in company shop 

partments are raised about three 
inches above the surface of the 
bench and slanted toward the oper- 
ator, so that each part is in the opti- 
mum position in space for being 
picked up by the fingers of the 
operator as she assembles the com- 
ponents of a plug-in i -f stage for 
military radio equipment. 

Terminal -Pin Twister 
ASSEMBLY of solder terminals on 
the phenolic base plate for an i -f 
transformer is speeded up and 

New air -operated fixture used in Crosiey 
Division's Cincinnati plant to twist 
terminals of i -f transformer base atter 

assembly 
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At_c_94/ Rocs, 

Instruments 

by WESTON 
F.npmeYfY dr.vlgneJ sa. { buth er .. varmo Por ruedácYi rna<n+u r '. . ., .""r*of <hex 

rm¡, rinK:vndshvrè 
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.. 

. 

t h r 

MILBIII-10304U.S.Signal 

Ruggedized --Rugged 
Weston Ruggedized Instruments (Model 1521 Class 52-300 microam- 

peres through 8 milliamperes d -c inclusive) have received full qualification 

approval from the U. S. Signal Corps under specification MIL -M-10304. 

For full information contact your local Weston representative or write: 

Weston Electrical Instrument Corporation, 617 Frelinghuysen Avenue, 

Newark 5, New Jersey. 

WEBTON RUGGEDIZED INSTRUMENTS 
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. double efficiency and LOWER COST 70% 
for The Cincinnati Time Recorder Company 

he compact, powerful nuanber five Ledex Ro- 
tary Solenoid is used to replace the buiky old 
type solenoid in the Cincinnati series 800, Auto- 
matic Time Recorder. By comparison Ledex Ro- 
tary Solenoids have 1/7 the weight ... produce 
twice the power output v`ith the same electrical 
input . . . proved to be ',ore dependable and 
easier to install ... and reduced the cost of this 
component 70%. The actual size illustration 
of the solenoids show the advantage of Ledex 
compactness ... 1/6 the volume. 

Let Ledex Engineers assist you in choosing 
rotary solenoids that will save production 
costs and help increase the efficiency of your 
products. Six bask models range in diame- 
ters from 1 Ye" to 33e", with torque values 
from '/a to 50 pound -inches. Various power 
linkages and types of mountings are avail- 
able. Write toda for descriFtive literature. 

PRODUCTION TECHNIQUES (continued) 

i 

Method of using foot -operated air valve 
to actuate terminal twister 

fatigue is reduced by a Crosley- 
developed air -operated fixture that 
twists all terminals at once when 
a foot -operated air valve is actu- 
ated. The setup leaves both hands 
of the operator free to perform the 
manual work of loading and un- 
loading the terminals and plate on 
the fixture. 

The former method of twisting 

Manually -operated terminal twister. 
Parts bins used here are made from 

?'z -inch plywood 
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IRVINGTON 
INSULATING VARNISH DIGEST 

Comparative Tests 
Show Superiority 

Of Internal Curing 
That heat -induced chemical polym- 
erization results in more thorough 
drying of insulating varnishes and 
does away with soft, tacky interiors 
is indicated by studies performed 
on test lids with various types of 
varnishes. These studies show that 
varnishes which dry chiefly by oxi- 
dation may remain soft and tacky in 
the interior, even after prolonged 
baking, while the internal curing 
type of varnish, which dries by 
polymerization, sets throughout 
after only a few hours of baking. 

_.._ 

Varnish on this test lid-one of a type drying 
by oxidation-baked two weeks at 220° F., 

remained soft and tacky in the interior 

Internal curing varnish on this test lid set com- 
pletely after only 8 hours baking at 212° F. 

Air Drying Varnishes 
Have Many Applications 

Air drying varnishes produced by 
Irvington Varnish & Insulator Com- 
pany find wide use both as a final 
coat on windings already impreg- 
nated with other types of Irvington 
varnish and as a means of protect- 
ing other types of electrical appa- 
ratus and improving appearance. 
These varnishes are also used as 
coatings on switch boxes, battery 
trays, conduit boxes, signal boxes 
and metallic surfaces in general. 
Varnishes are supplied in both 
black and clear types. A list of the 
major types is available on request. 
[For further information, write the Sales Manager, Varnish Div., Irvington Varnish & Insulator Co, II Argyle Terrace, Irvington, N. J.] 

"Deep -Cure" Insulating Varnishes 
Give Outstanding Performance 

Finished Windings Combine High Dielectric, Mechanical 
Strength with Exceptional Resistance to Chemicals 

Insulating varnishes that cure throughout by heat -induced chemical polym- 
erization offer unusual service advantages, because this method of curing 
does away with wet, sticky interiors even in very deep windings. The 
exceptional degree of penetration of these varnishes and their complete 
solidification on curing combine to assure a thoroughly insulated, firmly 
bonded winding. These features prevent shorts caused by chafing of 

insulation resulting from the movement of adjacent turns. 

Thorough impregnation and complete curing 
result from use of internal curing type varnish 
on these and many other types of windings 

Finishing Enamels Protect 
Windings Against Oil, Dust 
Insulated windings can be protected 
from the harmful effects of oil, 
moisture, chemicals, water and 
grease by means of a quick -drying 
coat of a finishing enamel. Formu- 
lated specifically for use as a finish- 
ing coat, Irvington Enamels are 
easily applied by brush and dry 
rapidly to a tough adherent film. 
Two major types are: No. 32 red, 
designed to give the fastest drying 
time consistent with good protec- 
tion under most service conditions; 
and No. 30 red, for especially severe 
service conditions.. 

Easy to brush on, Irvington Red Enamels 
tect windings from corrosive action and 

improve dielectric properties 

pro- 
also 

In addition, these varnishes offer 
high dielectric strength, ranging 
from 1,700 to 2,200 volts per mil, 
depending on the particular type 
of varnish used. Specific formula- 
tions are adaptable to a wide range 
of operating conditions, from sta- 
tionary coils to high-speed rotating 
equipment. 

Chemical Stability 
All Irvington internal curing varnishes 

have good -to -excellent resistance to oil, 

moisture, acids and heat, and the majority 
of them have good resistance to alkalies 
as well. Because of this high degree of 

chemical stability, they are adaptable to a 

wide range of service conditions. Typical 
applications include high -voltage coils; 
radio and TV transformers; low, medium 
and high speed armatures; field coils; oil - 

cooled transformers; relay coils. 

Production Procedures 
These varnishes are adaptable to a wide 
variety of application processes. The vac- 

uum and pressure method is commonly 
used to assure the fullest degree of im- 

pregnation of deep windings. The var- 

nishes may also be successfully applied 
by dipping. Brush application is used 
between layers as coils are being wound. 
All of these varnishes are adaptable to a 

variety of baking schedules. Their inter- 
nal curing properties permit application 
of multiple coatings with only short, par- 
tial curing bakes between coats. 
Internal curing varnishes are available in 
both black and clear types, and in for- 
mulations that provide either considerable 
flexibility or high rigidity in the finished 
windings. In addition, Irvington's Re- 

search Department is prepared to assist 
varnish users in evaluating the properties 
of varnishes for specific requirements of 
service performance, methods of applica- 
tion and baking schedules. 
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PRODUCTION TECHNIQUES (continued) 

to the 

ELECTRICAL 

ENGINEER 

or 

PHYSICIST 

with experience in 

RADAR 

or 

ELECTRON ICS 

Hughes Research and Develop- 
ment Laboratories, one of the 
nation's leading electronics 
organizations, are now creating 
a number of new openings in 
an important phase of their 
operations. 

Here is what one of these positions offers you: 

THE COMPANY 
Hughes Research and De- 
velopment Laboratories, 
located in Southern Califor- 
nia, are presently engaged 
in the development and 
production of advanced 
radar systems, electronic 
computers and guided 
missiles. 

THE NEW OPENINGS 
The positions are for men 
who will serve as technical 
advisors to government 
agencies and companies 
purchasing Hughes equip- 
ment-also as technical con- 
sultants with engineers of 
other companies working 
on associated equipment. 
Your specific job would be 
essentially to help insure 
successful operation of 
Hughes equipment in the 
field. 

HUGHES 

THE TRAINING 
On joining our organiza- 
tion, you will work in the 
Laboratories for several 
months to become thor- 
oughly familiar with the 
equipment which you will 
later help users to under- 
stand and properly employ. 
If you have already had 
radar or electronics experi- 
ence, you will find this 
knowledge helpful in your 
new work. 

WHERE YOU WORK 
After your period of train- 
ing-at full pay-you may 
(1) remain with the Labor- 
atories in Southern Califor- 
nia in an instructive or 
administrative capacity, (2) 
become the Hughes repre- 
sentative at a company 
where our equipment is be- 
ing installed, or (3) be the 

Hughes representative at a 
military base in this coun- 
try or overseas (single men 
only). Compensation is 
made for traveling and 
moving household effects, 
and married men keep their 
families with them at all 
times. 

YOUR FUTURE 
In one of these positions 
you will gain all-around ex- 
perience that will increase 
your value to our organiza- 
tion as it further expands in 
the field of electronics. The 
next few years are certain to 
see large-scale commercial 
employment of electronic 
systems. Your training in 
and familiarity with the 
most advanced electronic 
techniques now will qualify 
you for even more impor- 
tant future positions. 

How to apply: 

RESEARCH AND 
DEVELOPMENT LABORATORIES 

Engineering Personnel Department 
Culver City, 
Los Angeles County, California 

If you are under thirty-five 
years of age, and if you have 
an E.E. or Physics degree, 
write to the Laboratories, giving 
resumé of your experience. 
Assurance is required that 
relocation of the applicant 
will not cause disruption of 
an urgent military project. 

terminals, also illustrated, involves 
pulling a lever at one side of the 
fixture while holding the phenolic 
plate in position with the other 
hand. Twisting of six terminals at 
once requires considerable pull, and 
varying speeds of pull as the oper- 
ator tires can result in occasional 
rejects. Use of an air cylinder to 
actuate this lever gives constant 
rate of twist and hence a more 
uniform product. The control valve 
is a Logan valve, made by Logans- 
port Machine Co., Logansport, Ind. 

Testing Miniature Motors 
By CURTISS R. SCHAFER 

The Liquidometer Corp. 
Long Island City, N. Y. 

THE TEST unit shown measures the 
impedance, the minimum voltage 
required for rotation and the phas- 
ing of the miniature 2 -phase 400 - 
cycle induction motors used in the 
indicators for capacitance -type air- 
craft fuel gages. These motors, 
through a speed -reduction gear 
train, drive a rebalancing poten- 
tiometer and pointer which indi- 
cates weight or gallonage on an 
appropriate dial scale. While not 
strictly electronic devices, these 
miniature motors are widely used 
in electronic aircraft instrumenta- 
tion. 

A simple four -terminal fixture 
is used for holding the motor and 
its leads. The operator merely con- 
nects the motor leads, rotates the 
knob in the center of the panel 
until both voltmeters read alike and 
notes the dial reading, presses the 

Miniature 400 -cps motor is placed in fix- 
ture at left for quick check of perform- 

ance 
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the right combination of properties 

can be "custom-built" with 

LAMICOID (a thermosetting plastic laminate) is remark- 
ably versatile and adaptable. Almost any characteristic, 
in any combination, can be built into LAMICOID by the 
use of fillers such as glass, nylon, fabric, paper, etc., with 
a variety of synthetic resins. 

This versatility and adaptability has been proved in 
such products as tube socket supports, coil forms, dials, 
name -plates, antenna parts, motor and transformer 
parts, and switch gear and relay parts. In thousands of 
cases, LAMICOID is providing the practical solution to 

High Dielectric Strength 
Low Power Factor 
Heat Resistance 
Low Moisture Absorption 
High Impact Resistance 
Dimensional Stability 
Light Weight 
Tensile Strength 
Resistance to Abrasion 
Good Machinability 
Punchability 

L014nic&A 

material shortages ... and bringing about savings and 
product improvement, too. 

Take advantage of LAMICOID's "custom-built" per- 

sonality. Investigate the advantages it offers your prod- 
uct. LAMICOID can be supplied in standard sheets, rods 
and tubes or fabricated into parts to your specifications. 
Our 58 years of experience in developing and producing 
electrical insulating materials is at your service. Send 
your blueprints and specifications today for a prompt 
quotation. 

MICA COMPANY 
Schenectady 1, New York 

Offices in Principal Cities 
LAMICOID (Laminated Plastic) MICANITE® (Built-up Mica) EMPIRES (Varnished Fabrics and Paper) FABRICATED MICA 
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ILLUSTRATING 

ONE REASON WHY 

i WHEN IT'S A 

SANBORN 

Recording System 

SANBORN records are inkless 
and permanent. They are produced by a heated stylus ribbon 

which melts the heat -responsive, plastic - 
coated surface of the recording paper (Sanborn Permapaper). 

The result is a clear, sharp tracing 
showing fine details of the 

phenomena being recorded. 
This is just one of many 

SANBORN advantages. 

Learn MORE about 
SANBORN in a new, 
interesting, and pertly 
illustrated 16 page 
booklet, "7 Advantages 
of Sanborn Recorders 
for Industrial Users." 
Send for your 
copy today. 

Please send me a copy of 
"7 Advantages of Sanborn Recorders for Industrial Users." 

NAME 

TITLE 

COMPANY 

ADDRESS 

E 

INDUSTRIAL DIVISION -I 
'---SANBORN CO. CAMBRIDGE 39, MASS. 

PRODUCTION TECHNIQUES (continued) 

u5V 
400 
,TPS 

200 B 
VARIAI 

PRESS TO TEST 
5V ROTATION 

MOTOR 
UNDER 
TEST 

r ti 

DPDT 
SWITCH 

FORWARD REVERSE 

Motor test circuit, as used for Kollsman 
type CA motors and others 

button under the right-hand volt- 
meter and notes the direction of 
rotation of the shaft, then throws 
the dpdt switch from forward to 
reverse and observes whether or 
not the shaft rotates in the oppo- 
site direction. The two voltmeters 
are matched so that they both read 
alike, and are of the 2,000 -ohms - 
per -volt rectifier type. The motor 
impedance is measured by the 
equivalent series resistance method. 

Walk -In Test Room 
EVALUATION of electronic equip- 
ment under controlled atmospheric 
conditions is expedited by installa- 
tion of a combination temperature - 
humidity -altitude test room in the 
Electronics Division plant of West- 
inghouse in Baltimore. With this, 
altitudes up to 80,000 feet are 
quickly simulated for high -altitude 
tests of rocket and guided missile 
control equipment. Simultaneously, 
temperature and humidity can be 
varied over the entire expected 
operating range. 

The installation, constructed by 
Bowser Technical Refrigeration 
Division, Terryville, Conn., uses re- 
flective metal insulation consisting 
of eleven layers of 34 gage alumi- 

Walk-in test room capable of taking 
electronic equipment through all atmos- 
pheric changes encountered in the flight 

of a rocket or guided missile 
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Our Blue Ribbon Resistor-designed in 1939-was the 

first flat or strip resistor in the field. And now, though 

there are others of similar type, the Hardwick, Hindle 

Blue Ribbon still holds first place-and is still winning 

"blue ribbons," and such comments as quoted above. 

Although its basic design is the same, recent im- 

provements assure you "the finest flat resistor made." 

Our crazeless gray enamel completely eliminates 
the disastrous crazing which results in failure of the 

resistive element due to moisture penetration from 
humidity, salt and other severe atmospheric conditions 
-thus giving greater dielectric strength. 

The aluminum thru-bar, in contact with the internal 
surface of the ceramic core, distributes the heat more 

uniformly along its entire length-than conventional 
tubular resistors. 

The studs-corrosion and rust resistant-are peened 

to serve as mounting supports and also to permit the 

stacking of two or more units when space need be 

saved. And our unique method of fastening the tube to 
the thru-bar prevents loosening under vibration. 

As compared to the conventional tubular resistor 
Blue Ribbons give you: 

1. Higher wattage rating per unit space require- 
ment. 

2. Reduction in space behind the panel or mount- 
ing surface. 

3. Sturdy but simple mounting, either single or 
stacked. 

4. Lighter weight. 
5. Lower induction. 

Our Blue Ribbons are designed for and manufactured 
in accordance with JAN -R -26A specifications. 

Send for our catalogue, showing these and other 

Hardwick, Hindle resistors of distinction. 

HARDWICK, HINDLE, INC. 
Rheostats and Resisrors 

Subsidiary of 

THE NATIONAL LOCK WASHER COMPANY 
Established 1886 

U.S.A. NEWARK 5, N. J. 

The marl of quality 

For more than o quarter of a century 
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TRANSMISSION LINES FOR AM -FM -TV- AdTEN 
ANTENNA EQUIPMENT ANTENNA TUN 

Andrew's vast experience 
produces the most advanced 

VHF 

UHF 

TV Transmission Line 

TV Transmission Line 
Waveguide 

Request Andrew Nomographs in 
Bulletin 81 for direct graphical 
computation of efficiency of 10 to 
2000 foot runs of line. 

CORPORATION 
363 EAST 75TH STREET, CHICAGO 19 
ANTENNA SPECIALISTS 

ANDREW 

Type 

Number 
Size Impedance 

TRANSMISSION 

451 

LINE FOR VHF -TV 

51.5 ohms 
551-4 1W 51.5 ohms 
452 3'/a" 51.5 ohms 
552-1 3W 51.5 ohms 

T-453 6t/e" 51.5 ohms 

TRANSMISSION 

561 1%" Teflon 
562 31/4" 50.0 ohms Teflon' 
563 6'/a" 75.0 ohms Teflon' 

WAVEGUIDE FOR UHF -TV 

M-14710 Aluminum 7'/2" x 15' rectangular crose- 
section, RTMA designation WR -1500, 12 
foot section 

M-14715 Aluminum woveguide WR -1150, 111//' 
x 51/4" inside dimensions, 12 foot section 

"trademark for DuPont tetrafluoroethylene 

Insulatx 
Bead 

Material 

steatite 
Teflon' 
steatite 
Teflon= 

steatite 

LINE FOR UHF -TV 

50.0 ohms 

PRODUCTION TECHNIQUES (continued) 

num alloy sheets separated by i# 

inch thick cypress wood spacers. 
The interior finish of the room is 
stainless steel. Layers of insula- 
tion are individually vented, there- 
by allowing for full evacuation of 
the walls during altitude simulation 
and permitting drainage of any con- 
densed moisture which might col- 
lect in the walls. 

Humidity is controlled by pass- 
ing the air over a temperature -con- 
trolled water bath in which are im- 
mersion heaters and cooling coils. 

A window in the door and two 
windows in the walls permit watch- 
ing tests from the outside. The en- 
tire system is operable from a re- 
mote control panel. 

Crimping Saddles on 
Plastic Tube Sockets 
A TWELVE -POSITION air -powered 
rotary work feeder permits a pro- 
duction rate of up to 2,000 per hour 
in the operation of crimping the 
metal saddle to a plastic tube 
socket. The metal and plastic parts 
are put together by hand and placed 
in the empty nests of the feeder. 
Upon arriving at the work station, 
an auxiliary valve on the indexing 
table admits air to the double-act- 
ing air cylinder which presses the 

Air -power setup for crimping saddles 
onto sockets 
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"We get CONSISTENTLY 

EXCELLENT RESULTS 

with D -H ALLOYS" 
... says Resistance Products Company, of Harrisburg, Pennsylvania 

This company produces precision wire -wound 

resistors of utmost stability for electronic equipment used 

by the Armed Forces and for makers and users of test instru- 

ments, meters, and scientific apparatus of various types. 

The vital accuracy of much important equipment, therefore, 

is very dependent upon the quality of the resistors coming 

off the production lines of Resistance Products Company. 

In view of this, Driver -Harris is particularly gratified 

to have Resistance Products state: "Reflecting our experi- 

ence with Driver -Harris alloys is our large use of Karma 

wire. Currently, we are employing Karma for numerous 

critical applications where utmost stability, together with 

high resistivity and low temperature coefficient of resistance, 

T.M. Res. U. S. Pat. Oft. 

is requisite. Consistently excellent results are being obtained. 

We have, in fact, used Karma with outstanding success ever 

since its introduction several years ago. It is our belief the 

development of this alloy constitutes a major forward step." 

Karma* is ready to serve you, too; as are world- 

famous Nichrome* and Nichrome V, and over 80 other 

alloys developed by Driver -Harris for the electrical and 

electronic industries. We feel confident that, like Resistance 

Products Company, you'll realize exceptional advantages 

by putting one or more D -H alloys to work for you. Let us 

have your specifications. We'll gladly make recommenda- 

tions based on your specific needs and have our engineer- 

ing department help you obtain best results., 

KAR(Vet* and world-famous Nichrome 
are manufactured only by 

Driver -Harris Company 
HARRISON, NEW JERSEY 

BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco 

In Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario. 

MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC. ALLOYS IN THE WORLb 
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LINEAR MOTION 
POTENTIOMETERS 

B 01 ( ' precision wire - 
wound potentiometers accurately 

translate mechanical position 
into an electrical signal. Resolution 

of .001 inch attainable in all standard 
ranges from 1 to 6 inches. 

Technical publication describing 
standard models and special applications 

available upon request. 
BOURNS designs and manufactures 

other potentiometer instruments which 
measure such physical variables as gage 

pressure, differential pressure, altitude 
and acceleration. 

AOURNS LABORATORIES 
6135 MAGNOLIA AVENUE RIVERSIDE, CALIFORNIA 

PRODUCTION TECHNIQUES (continued) 

die head upon the assembled parts 
and crimps the metal around the 
shoulders of the plastic member. At 
this point a limit valve is tripped 
by an arm attached to the ram of 
the cylinder, reversing the pneu- 
matic timer. This makes the ram 
retract and indexes the rotary table 
in readiness for the next cycle. The 
completed piece is ejected by air 
blast and deflected into the desired 
receiving bin by a metal plate 
mounted on the center of the rotary 
table. 

To obtain the correct interlock 
among the various units involved, 
a speed control valve and quick -ex- 
haust valve are attached to the 
double-acting air cylinder. With 
these, the production rate is limited 
only by loading time. The basic 
air -actuated units used in this setup 
are made by Mead Specialties Co., 
Chicago, Ill. 

Write -On Plastic Tape 
ADHESIVE plastic tape on which 
notations can be written with an 
ordinary lead pencil are used in 
Stromberg-Carlson's Rochester 
plant to identify tubes, terminals 
and components on test sets and ex- 
perimental breadboard units. The 
new Labelon tape (made by Labelon 
Tape Co., Rochester, N. Y.) is pres- 
sure -sensitive, sticking without 
moistening to any dry and compara- 
tively smooth surface. The writing 
is not on the surface of the tape; it 
appears beneath a transparent 
plastic outer layer which protects it 
against smudging. The tape is avail- 
able in four standard colors as an 

Writing on pressure -sensitive label with 
pencil. Same lettering effect is obtained 

with any pointed instrument 
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ANACONDA MAGNET WIRE 

TOM POLBLASE of Anaconda receives 1st award from General 
Chairman A. S. Roberts at Chicago Industrial Packaging and 
Materials Handling Exposition. 

PRIZEWINNING 

MOLDED SHIPPER 
No problem plagues magnet -wire users more than damage 
to wire shipped in easily -broken wood boxes. Difficult to 
detect, even the slightest injury can conceivably impair 
the performance of finished windings. 

Now a special fibre -molded case* protects wire spools 
from rough, tough handling in transit, stockroom and 
shop. Developed and used by Anaconda, this new con- 
tainer won top honors at the recent 7th Annual Exposition 
of the Society of Industrial Packaging and Materials 
Handling Engineers. 

Made in identical halves, it has met severe tests ... tests 
under which the best conventional wooden boxes burst. 
After one hundred 30 -inch drops, the new case still retained 
its wire spools in perfect shape. 

This molded shipper is % lighter, handles easier, stores 
in less space, nests compactly when empty. From factory 
to your workbench it safeguards the exceptional quality 
built into all ANACONDA Magnet Wire-Formvar, Enamel, 
Vitrotext and the others. Ask for full details. Anaconda 
Wire & Cable Company, 25 Broadway, New York 4, N. Y. 

the right magnet wire for the job 

ANACONDA 
*patent o;u 

68366 

Off. 

OLD AND NEW. Here the new molded fibre containers carry the 
same wire weight as 24 wooden boxes. 

4 -TRAY -LIKE FIBRE CASE is sturdy, handy, has no sharp corners, 
nail or sliver hazards. Top nests in bottom half ... takes ?/ the 
space of wooden empties. 



&iuifl9. MODEL 409 
RECORDING OSCILLOGRAPH 
FOR VIBRATION, TEMPERATURE, STRESS, STRAIN ANALYSIS . 

Model 409 with 
100 ft. Capacity Magazine 

Model 409 with 
50 ft. Capacity Magazine 

The Century Model 409 Oscillograph was designed for operation 
under the most adverse conditions and more especially, where space 
and weight considerations are limited. 

This Oscillograph is the smallest and most compact unit available on 
the present market, yet it incorporates many features found in larger 
oscillographs, such as trace identification, trace viewing, continuously 
variable paper speeds and others. The Model 409 Oscillograph has 
been tested and proven to record faithfully during accelerations in 
excess of 20 g's. This makes it especially desirable for uses such as 
missile launching, parachute seat ejection, fighter aircraft and tor- 
pedo studies. 

Write for Bulletin CGC -303 and CGC -301 

eeitaitj. GEOPHYSICAL CORPORATION 
TULSA, OKLAHOMA 

4447 No. Bodine 3406 W. Washington 6Ivc. 238 .oloyette St. 309 Browder St. EXPORT OFFICE 
Philadelphia 40, Pa. Los Angeles 18', Calif. Dayton 2, Ohio Dallas, Texas 149 Broadway, N. Y. City 

PRODUCTION TECHNIQUES (continued) 

Method of using tape to determine life of 
fluorescent tubes 

aid to coding, in a variety of widths 
fitting standard dispensers. 

Other uses include identification 
of fuses, switches, wall outlets, plant 
wiring, stockroom bins and other 
items requiring either temporary or 
permanent labels. Life of fluores- 
cent lamps can be easily determined 
by applying a dated label to the re- 
flector when a new one is installed. 
Life of tubes in electronic equip- 
ment can be determined in the same 
way. Temperatures up to 160 F do 
not affect the tape. 

Adapters for Pencil Triodes 
AN ADAPTER that permits plugging 
a pencil triode into a standard octal 
socket for aging and testing speeds 
production of these tubes in RCA's 
Harrison, N. J. plant. The two 
filament leads go into spring -clip 
terminals at one end of the flat 
plastic support which is mounted on 
an octal tube base. Anode and cath- 
ode 

Pencil triode adapter using V-shaped 
block as grid contact. Vacuum -tight 
metal pinch seal shows clearly at left 

end of tube here 
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Solve your hermetic seal problems 
with this expanded line of rugged 

GENERAL CERAMICS 

General Ceramics Solder -Seal Terminals are avail- 

able in a range of sizes and shapes capable of meeting 

practically any requirement. Solder -Seal Terminals 

are easily soft -soldered to closures and effect a 

GENERAL 

PART 
un 

EASE OF ASSEMBLY 
SUPERIOR STRENGTH NON -DETERIORATION 
PERMANENT SEALING RESISTANCE 

TO HEAT EXTREMELY LOW -LOSS 

AL'S 

permanent, positive hermetic seal that is virtually 

immune to mechanical or thermal shock. There are 

no rubber or plastic gaskets to age or deteriorate. 

For complete information call, wire or write today. 

STANDARD SOLDER LUG TYPES 

D-3346 1 19/32 5/8 .490 .095 
1 

1 3 4 9 16 .130 

STANDARD THREADED STUD TYPES 

D-3857 1 51/64 5/8 .490 1/16 
D-3962 2 15/32 15/16 11/16 .055 
D-36 8 2 5 2 5 11 16 1 16 

1/4 '3/8 7/8 3/32 
3/8 '3/8 115/32 1/8 

3 8 3 8 115 2 1 8 

1/8 6/32 
1/8 8/32 
1 . 10 3 

CERAMICS and STEATITE CORP. 
Telephone. Perth Amboy 4-5100 

GENERAL OFFICES and PLANT: KEASBEY, NEW JERSEY 

0-TNRV 
HOLE OIA 

K-iN11EAO 

._........ 

MAKERS OF STEATITE, TITANATES, ZIRCON PORCELAIN, FERRAMICS, LIGHT DUTY REFRACTORIES, CHEMICAL STONEWARE IMPERVIOUS GRAPHITE 
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SHE'D BE A FLOP WITH 
NO MOVING PARTS! 

BUT THE C. G. S. 

INCREDUCTOR 
LINE OF CONTROLLABLE INDUCTORS 

NEED NO MOVING PARTS 
THIS FEATURE, COMBINED WITH RUGGED, 
SHOCK RESISTANT, COMPACT AND LIGHT 
WEIGHT CONSTRUCTION PROVIDES THE 
IDEAL UNIT FOR ADVANCED CIRCUITRY. 

SOME OF THE OUTSTANDING AND VALUABLE FEATURES 

OF THE INCREDUCTOR ARE: 

WIDE RANGE REMOTE CONTROL FAST RESPONSE 
HIGH SENSITIVITY EXTREME FLEXIBILITY 

THE INCREDUCTOR UNIT IS A NATURAL FOR 
ADVANCED TECHNIQUE APPLICATIONS SUCH AS: 

High Speed Switching F. M. Oscillators 
Automatic Frequency Control Systems 
Receiver Front Ends Sweep Oscillators 
Amplitude Controls Variable Filters 

Write on your company letterhead for engineering data and technical bulletins 
covering standard types. We will be glad to give you our recommendations 
regarding your specific problems. 

C. G. S. LABORATORIES, INC. 
391 LUDLOW STREET, STAMFORD, CONN. One-half size. 

PRODUCTION TECHNIQUES (continued) 

Pencil triode adapter using fuse clips 
for anode and cathode sleeve contacts 

sleeves at opposite ends of the 
triode make contact with vertical 
metal posts, and the central grid 
disk contacts a spring -mounted V- 
shaped metal block when the tube 
is pushed into the adapter. Leads 
go from these five terminals to five 
pins of the octal base. 

In another form of this adapter, 
the anode and cathode sleeves push 
into fuse clips, and the grid disk 
presses against a flat contact blade 
mounted in a groove. 

Welding Hiperthin Cores 
CORES for bimagnetic elements used 
in computer devices comprise only 
a few turns of 1, 4, 1, or 1 -mil 
material wound on a ceramic spool 
from 1 -inch strips of Hiperthin or 
Orthonik material. A winding fix- 
ture developed for this purpose by 
Westinghouse has an overhead arm 
on which are mounted two small 
welding points and a knife edge. 
After a core is wound, this arm is 
brought down and the capacitor - 
discharge spot welder is tripped by 
a foot switch to weld the last turn 
in place. The strip is then cut off 
against the knife edge to finish the 
core. 

Welding current is accurately 
controlled by a Variac that is ad- 
justed each time the thickness of 
material is changed, to insure that 
just the outer lamination is welded 
to the one underneath. 

Spool diameters range from 1 

inch to 1i inch, and the number of 
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ONTARIO 
INDUSTRIES 

TRANSFORMERS 

manufactured with 

CANS & 
TERMINALS 

built to meet 
MIL -T-27 SPECIFICATIONS 

FR661 
New Can Cata- 
log! Write today 
for your copy! 

Ontario Industries, Inc. has standardized on Heldor Transformer Cans and 
Terminals for its military and civilian requirements. It gives them better quality 
and rani form production. 

More and more electrode parts manufacturers are using Heldor's complete 
"package" . . . transformer cans with compression -type hermetic seal 

bushings ASSEMBLED in can covers . . . it saves them time. reduces 
production costs and eliminates inventory problems. Get toe facts. 

Send your specifications today for a money-savir_g quotation. 

WRITE FOR DATA ! 

HELDOR MANUFACTURING CORPORATION 
HELDOR BUSHING & TERM INA L CO., INC. 

225 Belleville Avenue, Bloomfield, New Jersey 
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T W O 
STANCOR TRANSFORMERS 

are part of Stancor's extensive line of 
catalog part numbers, 

available for immediate delivery from your 
local electronic parts distributor 

I 
I 

CATHODE RAY TUBE POWER TRANSFORMER, 
P-8151, for use with type 2X2 recti- 
fier tubes in a conventional half -wave 
high voltage supply. Plate supply 
2,400 AC volts, half wave, 5.0 DCMA. 
Rectifier filament 2.5 volts at 2.0 
amps. Other windings, 2.5 volts at 
2.0 amps. Height 45/16', base area 
39/16 z 3%'. 

HIGH FIDELITY INPUT TRANSFORMER, 
WF-20, for low impedance micro- 
phone, pickup or line to grid. Primary 
impedance 50, 125/150, 200, 250, 333, 
500/600 ohms. Secondary impedance 
50,000 ohms. Frequency response 30- 
20,000 cps, ± 2 db. Negligible har- 
monic and intermodulation distortion. 
Grey enamel cast case with phenolic 
terminal board and tapped holes for 
flush mounting. 2" high by 1./2" square. 

These units are examples of the many specialized transformers in the 
Stancor cataloged line ... units that are regularly carried in stock. 

Check the Stancor Catalog first when you need transformers for 
industrial, amateur, audio, radio, TV or any other electronic application. 
You're almost sure to find it there. 

You can get your FREE copy from your Stancor distributor, or by 
writing Stancor direct. 

STANDARD TRANSFORMER CORPORATION is one of the lead- 

ing suppliers of industrial and military transformers 

built to the manufacturers specifications. 

Stancor is your best source for hard -to-design, tough - 

to -build transformers. At Stancor you will have the serv- 

ices of experienced design engineers and a fully equipped 

test laboratory with complete facilities for in -plant 

testing of MIL -T-27 components. Your transformers will 

be built in the industry's newest transformer plant, using 

the most modern production and test equipment. 

iÁ :...,, ... 

SrpR 

r ;xr 
STANDARD TRANSFORMER CORPORATION 

3578 Elston Avenue, Chicago 18, Illinois 

As s 

PRODUCTION TECHNIQUES (continued) 

Setup for winding five -:urn core of 
1/4 -mil Orthonik on small ceramic spool. 
Test leads connected to welder in back- 
ground are used to anchor last turn on 
core by spot welding. For small cores, 
winding mandrel is turned by hand with 
knurled knob at left. Motor drive is 
available for large cores. Welding 
points on vertical arm over winding 
fixture are used in place of test prods 

for welding larger cores 

turns ranges from two turns on the 
smallest core up to 80 turns of mag- 
netic material on the largest. 

The magnetic material is ob- 
tained in 21 -inch -wide rolls. These 
are cut to the required narrow ¡- 
inch strip with a motor -driven 
slitter using razor blades as slitting 
knives. The wide strip is drawn 
across these knives with extreme 
accuracy to obtain narrow strips 
that are straight and have no burrs 
on the cut edges. 

Gas Heaters Dry 
Lacquer on Wire 

PRODUCTION of hookup wire for elec- 
tronic equipment was boosted 50 
percent by replacing electric heating 
elements with gas -fired unit heaters 
in the plant of Holyoke Wire and 
Cable Corp. This change eliminated 
the production bottleneck in the 
lacquer drying towers, which served 
to dry the flame -resistant lacquer 
that is applied over the glass or tex- 
tile covering on the wire. 

The electric heaters provided an 
air temperature slightly above 
100 F, which was satisfactory for 
drying the lacquer only if it did not 
pass too quickly up and down the 
25 -foot drying tower. The National 
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CIBA COMPANY INC. 
PLASTICS DIVISION 

627 Greenwich St., New York 14, N. Y. 

(In Canada: Ciba Co. Ltd., Ciba Bldg., Montreal) 

Please send me Ciba Plastics Technical Bulletins for 4 

LPlastics I 

Name 

Title Company 

Araldite* Bonding and Casting Resins 
derelaped by Ciba Research are simplify- 
ing manufacturing methods, improving 
product efficiency, and opening new 
fields of product development. You will 
want to know more about them. 

DURABLE ... HIGH 

TEMPERATURE 

RESISTANT METAL - 

TO -GLASS BOND 

ON CONTACT LEADS 

ON DUAL -BEAM 

CATHODE RAY TUBE 

The exceptional bonding properties of ARALDITE RESINS whereby durable bonds are 

achieved between many different types of materials under severe service conditions where 

other bonding materials prove inadequate, are demonstrated in this important application 
by the Allen B. Du Mont Laboratories, Inc. The ARALDITE RESIN used, "has proven very 

satisfactory in its bonding strength and in its resistance to softening under conditions of 

high humidity at elevated temperatures." 

ALDITE RESIN ...e 
metal caps protecting the con- 
tacts that protrude from the 
frustro -conical section or neck 
wall of the tube. 
(Photo courtesy Allen B. Du Mont 

FILTER ASSEMBLIES 

FOR PUMP UNITS THAT 

ARE HIGHLY RESISTANT TO 

ALL TYPES OF CHEMICAL 

SOLUTIONS 

The filter cylinders shown in the inset are 
ARALDITE RESINS cast in specially designed 
molds to provide permanent units within com- 

plete filter equipment capable of pumping as 

much as 2280 gallons per hour of highly cor- 
rosive solutions ... a primarily important factor 
in the use of Sethco Filter Pump Units such as 

the model shown here for durably efficient in- 

stallations in process equipment. 

SEND THIS COUPON ... or write us on your company 
letterhead ...for complete technical d,ta on the physical 
properties and recommended procedures for the success- 

ful use of Araldite Resins for your own fabricating needs. 

*Reg. U.S. Pot. Off. 

Address * BONDING * CASTING 13' COATING RESINS E-12 

BONDING 

CICheck here 

CASTING 

Check 
here 

COATING 

Check 
La here 
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PREFERRED BY CRAFTSMEN 

FOREMOST IN QUALITY 

for everything electronic 

CEN-TRI-CORE 

ENERGIZED 

ROSIN -FILLED 

SOLDER 
ï'. 

CEN-TRI-CORE 

PLASTIC 

ROSIN -FILLED 

SOLDER 

For those applications 
where a conventional 
rosin flux is required. For 

telephone and other crit- 
ical soldering operations. 

ALPHA 

Guaranteed non -cor- 
rosive for radio, tele- 
vision, electronic and 
other electrical appli- 
cations. No other sol- 
der works faster or 
easier ... It provides 
greater fluxing uni- 
formity and stronger 
smoother joints. 

No activating chlorides or other chemical 
agents tending to produce acid condi- 
tions, toxic or sticky vapors, or latent 
corrosion. 

Ideal where plated and/or oxidized parts must be soldered. 
Designed for use where faster fluxing is desirable. 

CEN-TRI-CORE's exclusive design guaran- 
tees rosin throughout the complete length 
of the wire. Eliminates rejects commonly en- 
countered in the use of ordinary rosin core 
solders. CEN-TRI-CORE is faster fluxing: 
thinner walls between solder and rosin 
assure faster penetration of heat to the flux - requires less heat and guarantees max- 
imum fluxing action of the rosin. 

write for generous samples 

ALPHA METALS, INC. 
58 Water Street, Jersey City 4, N. J. 

PRODUCTION TECHNIQUES (continued) 

Installation of gas -fired healers near 
base cf lacquer -drying tower for hookup 
wire. Fans were removed from the heat- 
ers since a large exhaust fan was 
already installed for dispelling explo- 

sive lacquer fumes from the tower 

Radiator Co. Series C gas -fired 
heaters with 172,000 Btu hourly 
output boosted this temperature to 
over 130 F, permitting the lacquer- 
ing room to stay well ahead of the 
braiding room in production. 

Hinged Soldering Fixture 
AT ONE work position on the uhf 
adapter assembly line in Crosley's 
Cincinnati plant, a hinged wood fix - 

Hinged fixture for holding uhf television 
tuner. Slice soldering to a. chassis cools 
the soldering iron quickly.. two irons 
are provided for alternate use. Air 
wrench for driving screws into other 
end of chassis hangs within convenient 

reach of operator 
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Laboratory demonstration shows 30 amperes continuously flowing through 30 ampere Heinemann Circuit Breaker held over hot plate. 

the one circuit breaker principle 
...THAT IGNORES Il C A TI 

The FULLY MAGNETIC Principle 

One magnetic coil is the entire actuation of 
HEINEMANN Circuit Breakers. Thermal warp ele- 
ments are eliminated. On short circuits, the coil 
irstantly trips the breaker. On small overloads, a 

time delay is introduced while the movable core 
is drawn toward the pole piece, increasing the 
magnetic flux. Moreover, the time delay is propor- 
ti3ned to the overload ... being shorter for large 
overloads ... and longer for small ones. 

HEAT . . the downfall of most circuit protection equipment .. . 

will not alter the performance of Heinemann Circuit Breakers. 

You never need to use false ratings to compensate for operating 

temperatures or room temperature. With Heinemann, current is 

the only consideration ... and current (not heat) trips the breaker. 

There is never nuisance tripping, yet Heinemann provides the 
fastest circuit interruption available for short circuits and propor- 

tioned response for overloads. 

Performance and dependability to this extent explains why 

most equipment manufacturers use Heinemann Circuit Breakers 
in their products. 

Send for complete literature. HEINEMANN ELECTRIC 
COMPANY, 97 Plum Street, Trenton 2, N.J. 

don't use heat... USE POWER 

,e - 

I 

HEINEMANN HEINEMANN Circuit Breakers .. One, two and three pole .. 10 mi1W'crmps to 100 amperes 
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IRTS 
not pounds!" 

...we let 

Fansteel 

TUNGSTEN 
Sit 

N101.siBDENM 

0.1(Pí( OUR 
FA 

RIGATE 
OUR 

COMpONENIs E`N1NG 
GP 

no scrap... no rejects... no time waste 
Whether you want semi -fabricated blanks or completely finished parts, 
you will save by letting Fansteel fabricate your tungsten and molybdenum 
components for you. Fansteel maintains complete facilities for fabricating, 
including forming, stamping, bending, deep drawing, forging, machining, 
brazing, welding, assembly and finishing. You'll find Fansteel engineering 
assistance valuable, too. Fansteel engineers are long experienced in the 
fabricating techniques peculiar to tungsten and molybdenum, and are 

well prepared to design parts with the minimum amount 
of metal and lowest fabricating costs. 

FANSTEEL 
WORLD'S LARGEST 

PRODUCER OF 
REFRACTORY 

METALS 

Anodes for hydrogen thy. 
ratron electronic tubes.The 
disks are heavy molybde- 
num sheet. The shafts are 
made of tungsten rod. 

If you are a user of 
tungsten and molybde- 

num, consult Fansteel (without obligation) for assistance 
in design and most economical fabrication. 
Write for the informative booklet: "FANSTEEL TUNGSTEN AND MOLYBDENUM" 

TUNGSTEN & MOLYBDENUM 
22501C 

Fansteel Metallurgical Corporation NORTH CHICAGO, ILLINOIS, U.S.A. 

PRODUCTION TECHNIQUES (continued) 

ture permits flipping the chassis 
over on end quickly for insertion of 
shield mounting screws. When the 
fixture is down on the bench, the 
other end is exposed to the operator 
for soldering the end shield to the 
chassis. 

Grid -Winding Machines 
for Pencil Triodes 
TINY grid cylinders consisting of 
0.8 -mil wire spiralling around 18 
spaced 1.5 or 2 -mil -diameter longi- 
tudinal support wires are automat- 
ically wound and silver -brazed at 
high speed in a special grid -winding 
machine developed by the Harrison, 
N. J. tube plant of RCA. 

The 18 spools of nickel -plated 
copper wire for the vertical sup- 
ports surround the circular base of 
the winder. Each wire passes 
through internal drive rolls and 
straightening rolls that bring the 
wire up through 18 slots in a metal 
cone that surrounds the mandrel 
rod. As the 18 wires slowly rise 
with the mandrel, close up against 
it, the 0.8 -mil silver-plated nickel 
alloy grid wire is wound around 
them. This is done by rotating the 

Machine for winding tiny grids used in 
pencil triodes 
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7.5 KV RATING 
1%" O.D. 4t36' L. 

20 KV RATING 
2%" O.D. 41/2" L. 

Except VC250-20: 
27/a" O.D., 61/2" L. 

SPECIAL VOLTAGE, CURRENT. 
AND CAPACITANCE RATINGS 

TO,Y 

Est. 1947 

HIGH VOLTAGE HIGH CURRENT 

VACUUM ICJ CAPACITORS 
by 

JoLmn/w Ikens, gnc 

ADVANCEP 
DESIGN 

HIGHER PERMISSIBLE TEMPERATURES 

è PYREX GLASS-for maximum strength, higher 

permissible operating temperatures, better vac- 

uum "bake," bell -shaped bulb for maximum 

external voltage breakdown. 

NO R.F. PICK-UP 

ALL OFHC COPPER-non-magnetic, no r.f. 

pick-up, low coefficient of expansion, high ther- 

mal and electrical conductivity, high "Q". 

FOR HARD OPERATION UNDER LOAD 

INTERNAL STRUCTURE-large copper -to - 

glass seals, specially processed cylinders, maxi- 

mum spacing, high -temperature braze of low 

vapor pressure for "hard" operation under 
load. 

HEAVY DUTY APPLICATION 

COMPACT AND RUGGED - suited 
especially for heavy duty application in 

transmitters, communications services, 
aviation radio, induction and dielectric 
heating, industrial oscillators, diathermy 
and amateur radio. 

STANDARD TYPES 
NOTE: Type designations are self explanatory; first digit group specifies 
capacitance in mmfds.. second digit group gives peak kilovolt rating, e.g., 
VC50-16 is 50 mmfds. rated at 16 kilovolts. 

Type 
V C6-32 
VC12-32 
VC25-32 
VC50-32 
VC75-32 
V C 100-32 
VC150-32 
VC200-32 
VC250-32 

Max. Amps 
RMS at 27.3 mc. 

45 
45 
45 
65 
65 
65 
65 
65 
65 

Type 
VC6-20 
V C 12-20 
VC25-20 
VC50-20 
VC75-20 
VC100-20 
VC250-20 

Max. Amps 
RMS at 27.3 mc. 

30 
30 
30 
60 
60 
60 
65 

Type 
VC6-16 
VC12-16 
VC2S-16 
VC50-16 
VC75-16 
VC100-16 

Max. Amps 
RMS at 27.3 mc. 

25 
25 
25 
45 
45 
45 

VC100-7.5 35 

16 KV RATING 
1'/e" O.D. 4%" L. 

Except VC100-16; 
21/2" O.D., 413í6' L. 

32 KV RATING 
27A" O.D. 61/2" L. 

WRITE FOR DATA 
AND PRICES 



Bookkeepers... 
Bakers... 
and Busy 
Dressmakers... 

iìnñeaiiAìr11olfbig 4bÏ4efrSleereil 
YES, ALL KINDS OF PEOPLE 
ARE GIVING BLOOD SO THAT 
OUR WOUNDED MAY LIVE! 

Today, the blood of a 
Boston bookkeeper may be 
flowing through the veins of 
a wounded kid from a Kansas 
farm ... the blood of a pretty 
Southern housewife may have 
saved the life of a grizzled 
leatherneck. For, blood is 
blood, a God-given miracle 
for which there is no substi- 
tute ... and when a man's 
life hangs in the balance and 
blood is needed, there is 
nothing else to take its place! 

Right now the need for 
blood is urgent. In hospitals -at home and overseas- 

many men require four and 
six transfusions during deli- 
cate operations. And the 
blood must be there-when 
it's needed. So give the most 
precious gift of all-your 
blood! 

Be assured that giving 
blood is neither difficult nor 
distressing. And what a thrill 
there is in knowing that 
you've performed a really 
unselfish act! So call your 
local American Red Cross 
today and make an appoint- 
ment. And tell your friends 
and neighbors about your ex- 
perience. Let them share the 
wonderful feeling Americans 
get when they roll up their 
sleeves-and give blood. 

WHAT HAPPENED 

TO THAT PINT OF 

BLOOD YOU WERE 

GOING TO GIVE? 

,('od{6e-ImerirAy; Pee" (toss %14'4j/¡ 

* 
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PRODUCTION TECHNIQUES 

SILVER GRAPHALLOY 

AND 

... for applications re- 
quiring low electrical 
noise, low and constant 
contact drop, high cur- 
rent density and mini- 
mum wear. 

EXTENSIVELY USED IN 

SELSYNS 

ROTATING THERMOCOUPLE and 

STRAIN -GAGE CIRCUITS 

ROTATING JOINTS 

GUN -FIRE CONTROLS 

DYNAMOTORS etc. 

Wide range of grades available for standard 

and special applications. 

Brush holders and coin silver slip rings avail- 
able for use with Silver Graphalloy Brushes. 

OTHER GRAPHALLOY PRODUCTS: 

Oil -free self-lubricating 
Bushings and Bearings, Oil - 
free Piston Rings, Seal Rings, 

Thrust and Friction Washers, 
Pump Vanes. 

Write us for Data Sheets and further information. 
Outline your problem and we will apply our years of 

accumulated experience toward its solution. 

GRAPHITE METALLIZING 

CORPORATION 

1055 NEPPERHAN AVENUE YONKERS, N. Y. 

ELECTRONICS - December, 1952 

(continued) 

Grid -winding machine in action, with 
operator cutting the fine grid wire after 
breaking off a section of wound man- 

drel at a previously notched point 

reel of plated grid wire. Grid 

spool rotation speed, controlled by 

gears, determines the spacing be- 

tween grid turns. 
The completed grid structure 

rises into a quartz tube in which is 

an atmosphere of hydrogen. The 

work coil of an induction heating 
generator surrounds this tube, to 

heat the silver-plated windings and 
supports and fuse them together at 
each crossover. The hydrogen pre- 
vents oxidation of the silver during 
the brazing operation. 

An extra set of 18 spools of sup- 

port wire of a different size is 

mounted on the machine. With 
these, different types of grids can 

be wound merely by changing the 
reel of grid wire, which for pencil 

triodes is used in three different 
sizes. 

The completed grid cylinder on 

its mandrel is removed as each 

mandrel length leaves the machine. 
The cylinder is then placed in an- 

other machine which cuts it into 

separate grids prior to removing 
them from the mandrel. 

MODEL 
MB -1 
IS YOUR 
ANSWER 

lefidd»4 
There are no components of power -line 

frequency in its output and ne transient* due to 

fluctuations in the supply voltages. The small, 

compact design of this completely portable sine wove 

generator adapts H to a wide field of usefulness. 

Frequency range is from 2 to 20,000 CPS with low 

distortion. A circuit with battery saving features is 

incorporated in the instrument. se that when maxi- 

mum signal amplitude Is not necessary, less current 

is drown ham the battery. 

SPECIFICATIONS 
FREQUENCY RANGES: 2 to 20,000 CPS 

DISTORTION: Less than 1% at any frequency in the 

audio range 

CALIBRATION: Within 2% of indicated frequency 

FREQUENCY STABILITY: 1% on all ranges 

AMPLITUDE STABILITY: 5% 

OUTPUT: X1.5 V late o 2,000 ohm load 

OUTPUT IMPEDANCE: Approximately 400 ohms of 

1,000 CPS 

BATTERY LIFE: In excess of 100 home when used in 

intermittent service 

WEIGHT: With batteries 3e the. 

DIMENSIONS: With Eid èn a ie t - 12" x 12- x 11" 

FINISH: Blatt, Afese ixrsf Alamnia am Panel with Gray 

Wrinkle Baked Enamel Case 



NEW PRODUCTS 
Edited by WILLIAM P. O'BRIEN 

Testing Devices For Laboratory and Industry Are Described .. . 
Variety of New Components Included . . . Thirty -Eight Recent 

Manufacturers' Catalogs Reviewed (p 340) 

Pressure -Gage Aid 
TRANS-SONICS, INC., Bedford Air- 
port, Bedford, Mass. The type 40 
Isolator safely confines highly cor- 
rosive fluids and transmits their 
pressure with negligible pressure 
drop. Most standard pressure gages 
can, in conjunction with the Iso- 
lator, be used to measure pressures 
of materials that might otherwise 
react violently and destroy the pres- 
sure gage. The unit operates at 
line pressures up to 1,000 psi and 
will withstand full line pressure on 
either side in case of failure. It 
provides for large volumetric dis- 
placement as may result from en- 
closed liquid thermal expansion. A 
four -page folder now available con- 
tains technical notes and a dimen- 
sional outline drawing. 

Selenium Rectifier Cell 
FEDERAL TELEPHONE AND RADIO 
CORP., Clifton, N. J., has developed 
a new selenium rectifier cell rated 

36 v rms, designed especially for 
applications where size and weight 
are primary considerations. Be- 
cause the individual cells are so 
rated, a rectifier stack made up of 
these cells will not only withstand a 
higher reverse voltage, but will 
require fewer cells for the same 
voltage output. As a result, losses 
are proportionately less, and the 
efficiency of the stack is consider- 
ably increased. The unit is par- 
ticularly well adapted for use in 
aircraft and in many types of mili- 
tary equipment. Its compactness 
and lighter weight also make it 
ideal for use in battery chargers 
and power supplies. Other features 
include rugged construction, long 
life and a high operating tempera- 
ture, which results in less derating. 

(:-R Tube Booster 
STANDARD TRANSFORMER CORP., 
3580 Elston Ave., Chicago 18, Ill., 
is in production on the P-8192 c -r 
tube booster, a compact, self-con- 
tained device designed to add 
months to the useful life of a tv 
picture tube. It can be used with 
all electromagnetic picture tubes, 
regardless of size, where dimming 
is due to low cathode emission. 
Easy to install, the booster meas - 

OTHER DEPARTMENTS 

featured in this issue: 

Page 
Electrons At Work 146 

Production Techniques 218 

Plants and People 364 

New Books 390 

Backtalk 397 

ures only 3i in. high and 1 % in. in 
diameter. Of autoformer construc- 
tion, it has 18 -in, leads between 
the booster and the connector plug, 
allowing the booster to be placed 
anywhere in the set, and is sup- 
plied with bracket and screws for 
chassis or cabinet mounting. To 
install, it is only necessary to re- 
move the tube connector and attach 
it to the booster, then attach the 
connector plug of the booster to 
the tube. 

Regulated D -C Power Supply 
ACME ELECTRONICS, INC., 300 North 
Lake Ave., Pasadena 4, Calif. Model 
S-715 regulated d -c power supply, 
designed to give a minimum of 20,- 
000 hours of service without fail- 
ure, uses no vacuum tubes in any 
of its circuits. Selenium recti- 
fiers are used, and regulation is 
accomplished by a special magnetic 
amplifier circuit. Output power is 
rated at 300 v d -c with less than 
0.1 -percent ripple. Regulation is 
±1.0 percent from 0 to 200 ma out- 
put current, and for input voltages 
from 105 to 125 v. Nominal power 
frequency is 60 cps but rated regu- 
lation is maintained for frequency 
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A 74/evt zecond OF 

Germanium Product Research, Development and Manufacture 

Pot. No. 
1,679,448 

Raytheon's Dr. C. G. 

Smith applies for patent on a 

germanium current amplifier. 

Raytheon inaugurates large 

scale production of Germanium 

Diodes. 

Raytheon designed 

and produced this 

Germanium Photo 

Transistor. 

Raytheon develops 

the CK710 Germa - 

TWICE nium Diode Mixer to 
SIZE replace silicon di- 

odes. UHF television receiver 

circuits now use the CK710. 

RAYTHEON MANUFACTURING COMPANY 

Newton 
RAYTHEON MAKES ALL THESE: 

D MINIATURE TUBES GERMANIUM MODES AND TRANSISTORS NUCLEONIC TUBES 

'Vitt 

the Raytheon CK- t ' 

703 Point Contact 
¿r 

Transistor is perfected and put 

in production, now super- 

seded by the improved type, 

CK716, currently available. 

by early 1953, 

Raytheon Junc- 

tion Transistors 

and New Point 

Contact Tran- 

sistors will be 

available in 

sample quan- 

tities. 

TWICE 
SIZE 
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variations of ±10 percent. Modifi- 
cations can be made for use on 
other power frequencies and for 
other voltage and power require- 
ments. 

Decade Inductors 
LENKURT ELECTRIC Co., 1113 County 
Road, San Carlos, Calif. Decade 
inductors are now available with 
inductance values guaranteed to 
within one percent. Four individual 
units cover the ranges from 1 to 
10 mh, 10 to 100 mh, 100 mh to 1 h 
and 1 to 10 h. All four units are also 
available as a single unit to cover 
the complete range from 1 mh to 
10 h. Design and construction de- 
tails make these decades ideal for 
laboratory use. Moisture -resistant 
impregnated inductors are wound 
on molybdenum permalloy toroidal 
cores for high Q and low external 
pickup. Each decade has complete 
electrostatic shielding. Full rotary 
switches for selecting inductance 
values have low contact resistance, 
laminated self -wiping contacts and 
positive detents. 

F -M Tuner 
BROWNING LABORATORIES, INC., 750 
Main St., Winchester, Mass. Model 
RV -31 f -m tuner features an all 

triode r -f section and follows the 
Armstrong receiving method with 
dual cascade limiters for most effec- 
tive noise quieting. Input signals 
of 3µv will produce 20 db of quiet- 
ing. The afc locks the local oscil- 
lator into correct tuning and may 
be switched off if desired. A 
selector switch permits f -m, phono, 
tv or recorder playback to be fed 
through the tuner volume control to 
the main amplifier. Full 15 kc audio 
output is fed through a cathode 
follower output stage at very low 
distortion; less than 0.25 percent 
at 25 kc modulation swings. Long 
cable runs are possible at the low 
impedance output without affecting 
high -frequency response. 

Research Magnet 
VARIAN ASSOCIATES, 905 Varian St., 
San Carlos, Calif. Magnetic fields 
as high as 40,000 gauss, or lower 
fields with extremely high uniform- 
ity are provided by the model 
V-4012 research magnet. Applica- 
tions include nuclear and paramag- 
netic -resonance work, Zeeman stud- 
ies, and other research projects 
where relatively high volumes of 
high -homogeneity magnetic field are 
required. Under the standard ar- 
rangement with pole caps of 12 -in. 
diameter and air gap of 11 in. a 
magnetic field is produced which 
is uniform to one part in 50,000 
throughout a cu in. volume of air 
gap. Maximum air gap of 51 in. is 
possible. For high -field studies tap- 
ered pole caps are substituted for 
the conventional flat ones. Having 
dimensions 411 x 36x 52i in. high, 
the magnet weighs approximately 
5,600 lb. 

High -Gain D -C Amplifier 
GEORGE A. PHILBRICK RESEARCHES, 
INC., 230 Congress St., Boston 10, 
Mass. Model K2 -W is a general- 
purpose high -gain d -c amplifier of 
modular construction, offering sta- 
bility and fidelity for operational 
service in feedback computing sys- 
tems of every speed. A low output 
impedance is automatically main- 
tained whether or not feedback is 
applied. The inputs are high -im- 
pedance and differential, permitting 
gains of either sign up to 15,000. 
The power requirements are un- 
usually low; 5 ma at ± 300 v d -c, 
and heater power for a pair of 
12AX7 double triodes. 

Twin Diode 
RADIO CORP. OF AMERICA, Harrison, 
N. J. The 5726 is a high-perveance, 
miniature twin diode especially 
useful as a detector in circuits 
utilizing wide -band amplifiers. Con- 
structed to give dependable per- 
formance under shock and vibration, 
it is particularly suited for use in 
mobile and aircraft equipment. 
The two, sturdy, coiled heaters 
used in the tube are internally 
connected in series to provide fail- 
safe operation in applications which 
require that burnout of either 
heater will make the heaters of both 
units simultaneously inoperative. 
These heaters employ pure tungsten 
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) 
Note tueootling 
Eiberylet broìd 

SILICONE 
RUBBER 

Dependable Insulation 

BHU 
El" 

Often in a matter of minutes a plane wings 

from a steaming tropic air -strip to the sub- 

arctic temperatures of the stratosphere. 

Fungus breeding, wet heat one minute .. . 

intense, stiffening cold the next . . . and 

the electrical system must "take it". 

That's why BH "1151" was developed. Here 

at last is electrical tubing and sleeving of 

braided Fiberglas coated with Silicone Rub- 

ber that is inherently flexible - no plasti- 

cizers or solvents to "sweat out" - and 

chemically incapable of supporting fungus 

growth. 

BH "1151" is the new Class H insulation 

that is completely flexible when man- 

ufactured and keeps that flexibility. 

upstairs and down" 

9elez yeaQ 

Sceicaote Zuldez 

7udut y e . . Seeeaeet y 

BH "1151" withstands bending, required in 

normal assembly, without loss of dielectric 

strength - will not craze or crack. Remains 

unchanged through continuous operation at 

temperatures from -90°F. to 400°F. 

The flexibility of BH "1151" speeds instal- 

lation and offers new design freedom while 

assuring product protection. 

Bring your product up to date - insulate 

it with BH "1151" Tubing and Sleeving. 

Write for samples and data sheets today. 

Address Dept. E-12 

BENTLEY, HARRIS MANUFACTURING CO. 

CONSHOHOCKEN, PA. 

BH Non -Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U. S. Pat. No. 2393530). "Fiberglas" is Reg. TM of Owens-Corning Fiberglas Corp. 
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NEW TYPE RELAY 

Ever since we sponsored an advertisement entitled "Crickets, 
Thermal Stability and Sigma Sensitive Relays," we've been deluged 
with mail requesting information about our new Tri -Stable Two. 
StageCaloriferer With Biased Viewpoint Adjustment* as well as 
much information and many questions about crickets. 

Perhaps the greatest complaint about our method of telling tem- 
perature with crickets (Count the chirps in 15 seconds and add 37; 
answer in °F) comes from scientists in cold climes. Our research 
people accepted the implied challenge and ran tests on crickets 
under extreme conditions of cold. For example, at a known tem- 
perature of -12°F, the crickets did not chirp exactly 49 times in 
15 seconds. By applying the rule and adding 37 to this -49, our 
man of course came out right on the button. 

We also have complaints about our sensitive relays - not so 
much about how they perform, but mostly about delivery. Our 
people are tackling this one, too, with (we hope) the same enthu- 
siasm but perhaps more highly scientific methods. Often however, 
the manufacturing problems encountered make little more sense 
than our advertising. 

* a limited supply of our brochures on this new equipment is still 
available if you act fast. 

SIGMA 
SIGMA INSTRUMENTS, INC. 

83 PEARL ST., SO. BRAINTREE, BOSTON 85, MASS. 

NEW PRODUCTS (continued) 

to provide long life under condi- 
tions of frequent on -off switching. 

High -Vacuum Rectifier 
GENERAL ELECTRIC Co., Schenec- 
tady, N. Y., has developed the 
GL -6087 full -wave, high -vacuum 
rectifier designed for use in air- 
craft power supply units of 
moderate current requirements. 
Through use of a unipotential cath- 
ode that is internally connected to 
the filament, excessive surge volt- 
ages across the filter input capaci- 
tors during the warm-up period are 
avoided. Maximum ratings as a 
rectifier include a peak inverse 
plate voltage of 1,400 v at altitudes 
up to 60,000 ft and a steady-state 
peak plate current of 375 ma per 
plate. In typical operation it has 
a d -c output current of 125 ma. 
Measured with applied d -c at 125 
ma per plate, the tube voltage drop 
is 50 v. 

Small Wire Stripper 
THE ERASER CO., INC., Rush Wire 
Stripper Division, 104 S. State St., 
Syracuse 2, N. Y., has developed a 
new miniature wire stripper, known 
as the type R Midget. Specially de- 
signed for removing film insula- 
tions from wire ranging from 
AWG50 to AWG40 inclusive, the 
midget stripper may be used in 
conjunction with the coil winding 
machine, mounted on a fixed or 
swinging bracket or track. It can 
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rf 
High F delity Transformers 

Slug Tuned 

ComFonents 

EASY TO READ 
Direct reading on 
a 4" scale. 
Protected against 
overload. 

Hermetically 
Sealed Components 

to mee- MIL -T-27 Specs 

Commercial Components. 

2 c6 
MEiQMMS 

- 100 MEG - 1nnEL ` O N MU> 

`100N MEG 

ME60MMMETER 
1r.EoioEs \ 

(MO1.1s1o..wcG® PRESS 

A precision elec- 
tronic megohmmeter 
which for years has 
given satisfactory 
service in hundreds 
of laboratories and 
on production lines. 

RAPID & SAFE TO USE 
Test voltage removed from 
terminals and capacitive com- 
ponents discharged to ground 
in all positions of multiplier 
switch. 

SPECIFICATIONS 
Range: 1 megohm to 2,000,000 megohms in six overlapping ranges 
selected by a multiplier switch. 
Voltages on Unknown: The voltage applied to the unknown 
terminals is 500 volts d -c and is independent (less than 1%) 

of the value of the unknown. 
Stability: Line voltage variations from 105-125 volts will cause 

less than 2% variation in the meter reading. 
Power Supply: 105-125 volts A.C. 

50-60 cycles 30 watts. 
Dimensions: 91/2 x 101/2 x 8 inches. 

Net Weight: 18 pounds. 

Sub -miniature 
hermetically sealed 
Toroidal Inductors Freedseal Treatment Miniature Inductors 

ANE-19 Specs 

ACCURATE 
Within 3% up to 100,000 
megohms, 5% from 
100,000 to 2,000,000 
megohms. 

Pulse Modulators 

FREED TRANSFORMER ` O., IN 
1782B WEIRFIELD ST. (RIDGEWOOD) BROOKLYN 27, N. Y. 



Wheatstone -Limit 
Bridge 

/ 
CAPACITANCE 
and RESISTANCE 
MEASURING 
INSTRUMENTS 

Capacitor 
Analyzer 

UNIQUE for Laboratory Precision 
... Production Line Convenience 

When it comes to instruments for measuring a 
wide range of capacitance or resistance to high 
accuracy, here's a pair you can't beat. Both are 
precision built -yet operate so simply that even 
unskilled users can make accurate measurements 
rapidly. 

CAPACITOR ANALYZER-Model 6 12: 
Measures Capacitance, Leakage, Insulation resist- 
ance and Power factor. An unusually wide capaci- 
tance range provides accurate measurement of 
virtually any capacitor from the smallest ceramic 
to the largest oil -filled utilities type. Ask for Bulletin 
L -18A for complete details. 

WHEATSTONE-LIMIT BRIDGE-Model 6320: 
Combines the fast "Go, No -Go" measuring con- 
venience of a Percent Limit Bridge with the high 
accuracy of a 5 -dial Wheatstone Bridge. Yet cost is /far lower than separate instruments of comparable 
quality. Overall range: 0.1 ohm to 111.11 megohms. 
Percentage selectors adjust from ± .05% to ± 20%. 
Complete specifications in Bulletin L-28. 
SHALLCROSS MANUFACTURING COMPANY 

522 Pusey Ave., Collingdale, Pa. 

Shallcross 

NEW PRODUCTS (continued) 

be used in any position, horizontal 
or vertical. The stripper uses i -in. 
diameter Fybrglass wheels that 
develop sufficient frictional heat to 
melt the insulation and then wipe 
away the residue. This permits 
complete removal of the insulation 
without scoring or breaking the 
wire. The design is such that the 
leads can be stripped up close to 
the coils. 

Radiac Detector Charger 
CHATHAM ELECTRONICS CORP., 475 
Washington St., Newark 2, N. J. 
Model No. XA-100 radiac detector 
charger offers a compact, easy to 
use, portable means of charging 
pen -type fiber dosimeters. The 
charger is completely self-contained 
and does not require tubes or bat- 
teries. Polarity is dependent upon 
the direction of rotation; hence if 
a dosimeter is overcharged it may 
be zeroed by changing direction of 
turning. The charger is capable of 
delivering a current of 10' amperes 
at an output voltage up to 3,000 v, 
positive or negative polarity. 

Rectangular TV Picture Tube 
GENERAL ELECTRIC CO., Schenec- 
tady 5, N. Y., has developed type 
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HERMETICALLY SEALED 

Diameter 3/16" to 1.1/4" 
Length 9/16" to 10" 

Current: half-wave..1 5 ma to 60 ma 

Voltage: DC output 20 volts to 
4,000 volts 

A recent month's production 
included Rectifiers to supply 
40 microamperes,1,000 volts, 

and Rectifiers with a capacity 
of 140,000 amperes, 14 volts. 

SELENIUM DIODES 

Diameter 
Length 

100" to 0.300" 
210" to 0.250" 

Output Voltage.... ....20V to 80V 

Output Current... - s ua to 1.5 mo 

Temperature Range 50°C to 100°C 

Cons 
single 
produce 

gest 
stack 

PHENOLIC CARTRIDGE 

Diameter '/e" to I" 
Length 1/1" to 12" 

Current: half -wave. .1.5 mo to 60 ma 

Voltage: DC output 20 volts to 
10,000 volts 

Owned and managed by En- 

gineers who are specialists 
in the design and manufac- 

ture of Selenium Rectifiers. 

Submit your problems for 
analysis and we will be glad 
to offer our recommendations. 

INTERNATIONAL RECTIFIER 
C O R 

General Offices: 1521 E. Grand Ave., El Segundo, Calif. Phone: El Segundo 1890 

Chicago Branch Office 2 0 5 West Wacker Drive Phone Franklin 2- 3 8 8 9 

P 0 R A T I O 
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Production 'Problem - 
Children" LICKED! 

wee,,,e4we,e, 

Rely on Clippard specialization to save you 
headaches, heartaches, time and money. 
We take "problem" R.F. coil and sub -as- 
sembly children off your hands, replacing "snafu" operations 
with smooth -sailing production and profits. 

In many instances the creative thinking of Clippard design, production and control engineers also results in significant 
mechanical and electrical improvement. We produce windings and sub -assemblies that save size, weight, critical materials, 
money, assembly problems and production delays for some of the foremost names in electronics, and can do the same for you. 

A manufacturers' manufacturer, Clippard specializes in pro- duction runs of 1,000, 10,000, 10,000,000 or more units of labora- tory accuracy. High speed coil winding and control equipment of our own design plus a staff of skilled technicians assure you the quality coils and sub -assemblies you want, when you want them, with a minimum of rejects, fuss or bother. 
Call on Clippard to free your production facilities for more profitable work ... to get precision coils and sub -assemblies quickly and economically. Send us a sample, specifications or other details for a prompt solution or quotation, NOW ! 

Want to save TIME and MONEY 
Testing Resistors and Condensers? 

Send for catalog sheets describing our 
P.R. 5 Resistance Comparitor or P.C. 4 
Capacitance Comparitor. Both quickly 
pay for themselves by allowing un- 
skilled operators to check 30 or more 
components per minute with labora- 
tory accuracy I 

INSTRUMENT LABORATORY INC. 
7350-90 Colerain Road Cincinnati 24, Ohio 
MANUFACTURERS OF R. F. COILS 

AND ELECTRONIC EQUIPMENT 

NEW PRODUCTS (continued) 

27EP4, a 27 -in. rectangular tv pic- 
ture tube. It is a magnetic -focus, 
magnetic -deflection, all -glass tube 
that features an aluminized back- 
ing on the screen, which reflects 
light emitted from the back surface 
of the screen, providing a picture 
that is up to 100 percent brighter 
than a nonaluminized 27 -in, tube at 
the same voltage. Length of the 
tube from front to back is less than 
23 in. The space saving is made 
possible by use of a 90 -deg diagonal 
deflecting angle. Recommended op- 
erating conditions are: anode volt- 
age, 16,000 v; grid No. 2 voltage, 
300 v; grid No. 1 voltage, -33 to 
-77 v; and ion -trap field intensity, 
38 gausses. 

Selenium Diodes 
INTERNATIONAL RECTIFIER CORP., 
1521 E. Grand Ave., El Segundo, 
Calif. Two new selenium diodes, 
types 1S1 and 5U1, have been de- 
veloped for addition to the line of 
subminiature diodes now in produc- 
tion. Type 1S1 is rated for a maxi- 
mum input of 26 v rms at 100-p.a 
output, while the type 5U1 is rated 
for 130 v maximum at 1.5 ma. 
These new diodes augment the line 
of eight types currently being pro- 
duced for operation in an ambient 
temperature range of 50 to 100 C. 
The units are completely encapsu- 
lated within a thermosetting plastic 
to protect them against adverse en- 
vironmental conditions. These se- 
lenium diodes are being extensively 
used to provide bias for tubes in 
diversified military and commercial 
electronic equipment. Measure- 
ments are as follows : type 1S1- 
0.10 in. wide X 0.21 in. long; type 
5U1-0.30 in. wide x 0.25 in. long. 

Pattern Generator 
UNITED TECHNICAL LABORATORIES, 
Morristown, N. J. A new pattern 
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-WITH LONG LEAKAGE PATHS 

TO COUNTERACT HIGH MOISTURE 

AND CORROSION TROUBLES 

E -I Terminals of this type provide maximum protecticn against Leakage due 

to moisture or surface films. The glass bead is specially shaped to increase the 

leakage path yet the terminal requires no larger mounting area. Double pro- 

tection is afforded by a silicone treating of the termina.. Rugged construction, 

plus carefully annealed glass per its rough handling it _.bop assembly thereby 

reducing rejects of assembled coonents. All E -I g" minais are hot -tinned 

J Rigid \lu tiple Headers 

- FOR EVERY GROUPED 

TERMINATION REQUIREMENT INCLUDING 
PLUG-IN TYPES 

E -I Rigid Headers feature an entirely new method of hermetic sealing developed 

by E.ectrical Industries. This method of construction vÄ.hich includes solid metal 

blanks in place of the usual thin metal stamping, yields a header that is far more 

rugged than any other type yet produced. The result is effect_ve, permanent 

sealing under the most extraordinary conditions of shDck and vibration. 

ELECTRONIC 
cO ; ELECTRICAL INDUSTRIES 

r '" 44 SUMMER AVENUE, NEWARK 4, NEW JERSEY 



4 

DON'T YOU THINK 
IT'S TIME WE GOT A 

TENNEY 
T -H CHAMBER ?" 

et" 
sun 

ENVIRON É 
AL 

TESTING 
wRBO TO RY 

Q.MFG.C"' 
0 0. 

With full program control to meet all 
Government Specifications, Tenney TH Cham- 
bers are designed to simulate constant or 
varying climatic conditions for testing elec- 
tronic components, communications equip- 
ment, instruments, and similar units. Relative 
humidity is automatically maintained from 
20% to 95% through a temperature range of + 35°F. to + 180°F. Minimum dew point 
is 33°F. Controlled variations can be repeated 
periodically and various periods of repetition 
can be supplied. Within the approximate 
range of the operating cycle, any value of 
humidity and dry-bulb temperature-in either 
constant or scheduled program - may be 
attained. 

Interiors and exteriors stainless steel; all 

chambers fully insulated to resist high heat. Condi- 
tioning equipment integrally mounted within the chambers with 
separate panel controls outside. Interior shelving adjustable on 
1 -inch increments. Other features: interior drain, heavy-duty refrig- 
erator type hardware, vapor -tight door seals, and 2 -inch side ports. 

SPECIFICATIONS 

i i 

Model 
No. 

TH -10 
TH -18 

TH -27S 

TH -30 
TH -37 

Inside Outside No. of 
Dimensions Dimensions Doors 
(in inches) (in inches) 

W D H W D H 

22x19x48 28x25x74 1 

42x18x48 48x25x74 2 
36x31x36 43x45x66 1 

42x24x48 48x31x74 2 
48 x 24 x 48 

Common 
to all 

Models 
Accurately calibrated thermo- 
static controllers. Air circulating 
blowers for uniform air move- 
ment. Current: 110 -volt, 60 
cycle, single phase. 

Stainless steel interior and 
54 x 31 x 74 2 exterior. 

INSTRUMENTATION 
Standard: Accurately calibrated indicating thermostatic controllers. 
Special: (at extra cost) Cycling, recording, and special instrumentation available 

for all models. Thermopane viewing window. Terminal Pads. Cams to 
meet specific cycle requirements. 

For further information write: 

ENGINEERING, INCORPORATED 
Dept. A, 26 Avenue B, Newark 5, N. J. e 8586 

tos Angeles Representative: GEORGE THORSON & CO. Chicago Representative: SPARTAN ENGINEERING CO. Engineers and Manufacturers of Automatic Environmental Test Equipment 

NEW PRODUCTS (continued) 

generator that has been designed 
particularly for testing tv receivers 
and tv picture tubes has been an- 
nounced. The instrument may be 
connected to several tv chassis 
points for adjustment data or used 
as a test pattern source to modu- 
late tv signal generators. The unit 
acts either through a receiver's 
video system so that horizontal or 
vertical lines are produced on the 
picture tube screen, or tests the 
overall response when used to modu- 
late a tv signal generator. These 
lines are used to correct linearity 
and centering of tv images. Model 
CB -101 pattern generator may 
also be connected directly to tv pic- 
ture tube pins so that tube 
operation may be checked without 
removal of the receiver chassis 
from its cabinet. Special leads and 
connectors are supplied for con- 
necting the instrument to the video 
amplifier or picture tube pins. 

Calorimetric Wattmeter 
G. W. ASSOCIATES, P. 0. Box 2263, 
El Segundo, Calif. Model KM - 
3/90 -B calorimetric wattmeter is 
designed to measure accurately the 
average power dissipated by a sig- 
nal source in the frequency range 
of 2,600 me to 90,000 mc. It has a 
maximum average power rating of 
400 watts. The termination is cap- 
able of peak powers in excess of 
500 kw. Input power must be sup- 
plied from a 115-v 60 -cycle a -e 
source. Power consumption under 
full load is 15 watts. The instru- 
ment consists of a combined power 
supply and control unit housed in 
one cabinet, and the calorimetric 
termination in a separate unit. The 
termination directly matches type 
RG -48/U waveguide, and may be 
matched with all other standard 
sizes by means of adapters. These 
adapters are designed to operate 
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A TRUE cathode-ray voltmeter 

ArT/I6PU&llOA 8(1770/IL. 
Once you zero -set a new Du Mont Type 304-A it is 

almost automatic to measure potentials of the waveforms 

on the screen of the cathode-ray tube. And you'll be 

surprised to find out how much more you know about your 
circuit; how much easier circuit development 

and production testing become when amplitude calibration 
is in front of you every time you examine a waveform. 

The new Du Mont Type 304-A will make your job 

easier, will greatly simplify measurements that formerly 

were difficult or inconvenient to make. The Type 304-A 

is not just another oscillograph; it is a true cathode-ray 

voltmeter, made possible by a precision calibrator and the tight - 

tolerance, flat -face Type 5ADP- Cathode-ray Tube. 

Only through the combined facilities, unique in the industry, 

of the Du Mont Cathode-ray Tube and Instrument Divisions 

could the Type 304-A Cathode-ray Oscillograph have evolved. 

SPECIFICATIONS: 

Tight -tolerance, flat -face Type 5ADP- Cathode-ray Tube 

Vertical and horizontal amplifiers flat to d.c., 10% down at 

100 KC 

Direct voltage measurement - Range, 0.1 to 1000 volts full 
scale, read directly from oscillograph scale; 5% 
overall accuracy 
High sensitivity - At full gain, 0.025 volts/inch 
Undistorted vertical and horizontal deflection more than 

4 inches 
Expansion equivalent of 20 inches vertically and 30 inches 

horizontally with full positioning 
Driven and recurrent sweeps with sync limiting - Range, 2 to 

30,000 cps; provision for extra -low frequency sweeps by 

externally connected capacitor; maximum writing rate, 

1 inch/psec 
Illuminated, numbered scale and suitable filter provided; 
scale illumination variable from zero to more than adequate 

for viewing and photography 
Improved stability of vertical amplifier 

Price $333.00 

11 IIONT INSTRUMENT DIVISION, ALLEN B. DU MONT LABORATORIES, INC., 1500 MAIN AVE., CLIFTON, N.J. 
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Cost-cutting 
answer to 

your alignment 
problems 

j1//1111111I11/I1III11llIIIII 

S.S.White 
Flexible Shafts 
are "naturals" 

for jobs like these 

SHAFt S 
Alignment is never a factor when you 
use an S. S.White flexible shaft to trans- 
mit power or control between two 
points. The non -rigid construction of 
the shaft automatically compensates for 
any misalignment that may exist - and 
thereby eliminates the costly machining 
and assembly and many of the opera- 
tional difficulties often experienced 
with rigid couplings. 

S.S.White engineers will be glad to 
make recommendations regarding the 
most suitable shaft for your specific 
problem. Call them in today. There is 
no cost or obligation. 

WRITE FOR THE FLEXIBLE SHAFT HANDBOOK 
256 pages of facts and data on how to select and 
apply flexible shafts. Copy sent free if you write for 
it on your business letterhead. No sales follow-up 
will be made unless requested. 

THE 
ctedize, 

INDUSTRIAL DIVISION 
DENTAL MFO. CO. Dept. E,1.0 Vest 40th St. 

ti>"3""--- NEW YORK 16, N. le 
Western District Office Times Building, Long Beach, California 

NEW PRODUCTS (continued) 

over the whole bandwidth allocated 
to each waveguide. 

Trimming Plier 
MATHIAS KLEIN & SONS, 3200 Bel- 
mont Ave., Chicago 18, Iii., now 
offers a new lightweight oblique 
cutting plier, without the custom- 
ary top bevel. With this new design, 
the entire length of the cutting 
knives works flush against the cut- 
ting surface, permitting a close, 
clean trim. The plier is especially 
useful for cutting small wires or 
trimming plastic. The extremely 
narrow head also makes it ideal for 
cutting in confined places. A re- 
placeable tempered steel spring 
keeps the plier in open position for 
immediate use without the neces- 
sity of opening by finger. It is also 
available without the leaf spring if 
preferred. The plier may be had in 
5 -in. size only. 

Axial Lead Resistor 
BOND ELECTRONICS CORP., Spring- 
field, N. J., is in production of a 
newly designed true axial lead re- 
sistor with completely noncorrosive 
joints without the use of solders or 
fluxes. The new resistors are com- 
pletely protected from chassis or 
mounting surface, due to the true 
axial termination, affording greater 
dielectric path. They are guaran- 
teed to exceed the requirements for 
JAN R -B-51, are made to all stand- 
ard tolerances and are wound in a 
wide range of alloys to meet re - 
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REPLACING A HUB ON A GEAR ... Roll - 
pin, self -retained in shaft, is simply 
snapped into molded slot to position 
sintered gear. This application, by 
Ditto Inc., effects major savings in as- 
sembly. Rollpin's high shear strength 
is particularly valuable here. 

REPLACING A MACHINED PIN ... In the 
lubrication pump assembly of the 
Cummins HR -400 diesel engine, two 
Rollpins are used as positioning dow- 
els. Rollpins are self -retaining in pro- 
duction -drilled holes ... quick to as- 
semble and easy to remove. 

REPLACING A SET SCREW . . . Paper 
feed rollers are quickly, economically 
pinned to shaft by Rollpins in this of- 
fice machine made by Ditto Inc. Flush 
fit affords neat appearance ... spring 
tension assures positive, permanent 
positioning of rollers. 

REPLACING A RIVET ... Rollpin serves 
as guide shaft for spring -loaded elec- 
trical interlock contacts. The Square 
D Company reports that rivet failure 
previously occurred at the clinched 
end under normal operating impact 
and vibration. 

REPLACING A HEADED PIN . . In this 
hinge pin application, Rollpin is sim- 
ply and inexpensively driven in place, 
greatly reducing assembly costs. Con- 
stant spring tension holds Rollpin 
firmly in place ... eliminates loosen- 
ing of hinge due to wear. 

REPLACING A BOLT AND NUT ...Rollpins 
act as fasteners and pivots for the link- 
ages in this Miller Electric Welder. 
Rollpins may be used with a free fit 
in outer or inside members depending 
upon product design requirements. 

6 more examples of 

assembly -time saving with RP 
Rollpins are slotted, tubular steel, pressed -fit 
pins with chamfered ends. They drive easily 
into holes drilled to normal tolerances, com- 
pressing as driven. Reaming, tapering, extra 
assembly steps are eliminated. Rollpins are 
locked in place by the constant pressure they 
exert against hole walls. Inserted with an au- 

tomatic press or by hand, Rollpins are readily 
removable with a drift or pin punch-and re- 
usable again and again. 

Elastic Stop Nuts with the famous red collar 

are another ESNA® product 

i 
IITRADE MARK 

FOR DESIGN INFORMATION-fill out and mail our cou- 

pon. If your plans include applications similar to those on 

this page-or devis pins, keys, taper pins or stop pins-you 
can't afford to be without details on how much faster and 

cheaper Rollpin can do the job. 

r 
Dept. R6-1221 Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, New Jersey 

Please send me the following free information 
on ESNA self-locking fasteners: 

['; Rollpin bulletin and sample Rollpins AN-ESNA conversion chart 

Elastic Stop Nut Bulletin Here is a drawing of our product. 
What fastener do you recommend? 

Name _Title 

Firm 

Street 

City Zone -State 
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flyweight or heavyweight 

gl 
builds the world's toughest transformers 

in a complete range for every need 
From "flyweight" High Q Chokes to "heavyweight"Modulation bruisers, 
CHICAGO "Sealed -in -Steel" transformers are really rugged. Talk about "torture"-these units can "take it," and deliver complete dependability and continuous service under the most adverse conditions. Your elec- tronic parts distributor can supply the complete range of CHICAGO New Equipment units for every modern circuit requirement: Power, Bias, Filament, Filter, Audio, MIL -T-27, Stepdown, etc.-all in exclusive "Sealed -in -Steel" construction. 

THERE'S NOTHING TOUGHER 
THAN THE "SEALED -IN -STEEL" 

NEW EQUIPMENT LINE 

CHICAGO'S one-piece drawn -steel cases are the strongest, toughest, best -looking transformer construction available. The one-piece seamless design (in a choice of 3 mountings) enclosing an electronically 
perfect unit, provides the best possible 
electrostatic and magnetic shielding, with 
complete protection against adverse atmos- pheric conditions. Whether your trans- formers must pass the most rigid MIL -T- 
27 specs, or are intended simply for average applications play safe-choose CHICAGO 
"Sealed -in -Steel" transformers. 

FREE 'NEW EQUIPMENT" CATALOG 
You'll want the full details on 
CHICAGO'S New Equipment Line- 
covering the full range of "Sealed -in - 
Steel" transformers designed for 
every modern circuit application. 
Write for your Free copy of this im- 
portant catalog today, or get it from 
your electronic parts distributor. 

Available in 3 Versatile 
Constructions 

H -TYPE 

Hermetic sealing meets 
all MIL -T-27 specs. Steel 
base cover is deep -seal 
soldered into case. Ter- 
m inaIs hermetically 
sealed. Ceramic bushings. 
Stud -mounted unit. 

S -TYPE 

Steel base cover fitted 
with phenolic terminal 
board. Convenient num- 
bered solder lug termi- 
nals. Flange -mounted. 

C -TYPE 
With 10" color -coded 
leads brought out through 
fibre board base cover. 
Lead ends are stripped 
and tinned for easy sol- 
dering. Flange -mounted. 

CHICAGO TRANSFORMER 
DIVISION OF ESSEX WIRE CORPORATION 

3501 ADDISON STREET CHICAGO 18, ILLINOIS 
rR1nr MARK At, 

NEW PRODUCTS (continued) 

quirements of varying resistance 
values. 

Nobatron 
SORENSEN & CO., INC., 375 Fair- 
field Ave., Stamford, Conn. Model 
E-300-1 Nobatron is a B supply 
designed specifically for a test posi- 
tion requiring 300 y d -c, regulated, 
at the relatively high current of 1 
ampere. Input is 105-125 y at 50-60 
cycles; output is adjustable from 
297 to 303 y d -c at 0-1 ampere; 
regulation accuracy is ±1.0 percent 
for line and load changes from zero 
to full load; and ripple is 10 mv. 

Crystal Test Set 
MICROWAVE ASSOCIATES INC., 22 
Cummington St., Boston 15, Mass. 
The T104A crystal test is a port- 
able, completely self - contained 
equipment for the field testing and 
selection of 1N23B matched crystal 
pairs for X -band balanced mixer 
applications in the frequency range 
of 8,500 to 9,500 mc. Provision is 
made for testing pairs for crystal 
current balance, i -f impedance bal- 
ance and leakage power (an indica- 
tion of r -f impedance balance)-the 
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MITÇHLLL' Rí1ND 

announces its most significant 

compound development of the decade 

RANDAC 
the thermosetting encapsulating plastic 

In the past ten years Mitchell -Rand has developed a great many electrical insulating compounds for 

the protection of electronic and electrical components. However, in RANDAC Mitchell -Rand makes its 

most significant contribution to the electrical and electronic industries... the development of RANDAC 

is an outstanding achievement! 

RANDAC is a 100% solid resin for encapsulating and sealing electrical and electronic components ... 
its sharp thermoplastic melting point permits "hot melt" dip -coating in thicknesses from 25 mils to 

more than 1/4 inch without danger of resin flow or damage and without the use of a cast or mold. 

After a single cure the RANDAC becomes tough and infusible contributing everlasting protection to 

the equipment it encases. 

RECOMMENDED APPPLICATIONS 
for RANDAC 

Coating and encapsulating for pur- 

pose of moisture resistance, mech- 

anical shock resistance, and electri- 

cal insulation on: Transformers, Re- 

sistors, Rectifiers, Capacitors, Tran- 

sistors, Printed circuitry, Electronic 

assemblies. 

1 

21 Corona control by void filling and 

coating high voltage transformers, 

parts, and assemblies. 

RANDAC 

RESISTANCE TO 
THERMAL SHOCK 

Transformers coated with 
RANDAC have withstood 

thermal shock tests from 
room temperature 

to -65 C. 

features 

HIGH 
TEMPERATURE STABILITY 

Maximum unit operating 
temperatures of above 
150 C are indicated for 
RANDAC encapsulated 

units. 

ELECTRICAL 
PROPERTIES 

RANDAC exhibits a high 
dielectric strength and 

is well suited for 
corona suppressing 

applications. 

31 
Sealing parts such as capacitors 

resistors, and rectifiers, into metal, 

ceramic, and plastic cases. 

41 Cast embedment of electronic parts 

and assemblies. 

LOW 
MOISTURE 

ABSORPTION 

ADHESION 
RANDAC shows excellent 
adhesion to most metals, 

ceramics, and 
plastics. 

RANDAC HERMETICALLY SEALS AND ENCASES ELECTRON C AND ELECTRICAL PARTS 

IN THICKNESSES FROM 25 MILS TO MORE THAN 1/4 INCH WITHOUT THE USE OF 

CASTS OR MOLDS OR THE NECESSITY TO EMPLOY MULTIPLE DIP AND CURE CYCLES. 

A working sample of RANDAC will be sent on letterhead request. 

MITCHELL -RAND INSULATION COMPANY, INC. 
311 MURRAY STREET COrtlaadf 7-9204 NEW YORK 7, N. T. 

A PARTIAL LIST OF MR PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH 

INSULATING PAPERS AND TWINES CABLE FILLING AND POTHEAD COMPOUNDS FRICTION 

TAPE AND SPLICE TRANSFORMER COMPOUNDS FIBERGLAS SATURATED SLEEVING ASBESTOS 

SLEEVING AND TAPE VARNISHED CAMBRIC CLOTH AND TAPE MICA PLATE, TAPE, PAPER, CLOTH., 

TUBING FIBERGLAS BRAIDED SLEEVING COTTON TAPES, WEBBINGS AND SLEEVINGS IMPREG- 

NATED VARNISH TUBING INSULATING VARNISHES OF ALL TYPES EXTRUDED PLASTIC TUBING 
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NEW PRODUCTS (continued) 

FOR CRITICAL JOBS 

Hermetically 

Sealed 

Sub -Miniature 

Aircraft 

4PDT RELAYS 
Operational Shock Resistance: 50 "G" 
Plus (10-55 cycle vibration with .060" 
total excursion) 
Weight: 3.76 ounces 
Cubic Displacement: 1.6 cubic inches 

Designed for such applications as guided mis- 
siles, rockets, super -sonic and high altitude jet air- craft, fire control, radar, geophysical and computer apparatus, Series R Relays meet all requirements of USAF Specification MIL -R -5757A ... and far sur- 
pass many of them. 

Contact ratings through 7.5 A. resistive for 100,000 cycles (30 A. resistive for 100 cycles) at 30 V., D.C., or 115 V., A.C. Series R relays have run successfully at 10 A. resistive for 100,000 cycles and 30 A. resistive for 100 cycles. Contact resistance at the end of the tests was less than .030 ohms. 
Variations in basic specifications are available 

to meet a wide variety of specific requirements in- cluding temperature ranges from -60° up to 200° C. and coil resistances up to 35,000 ohms. Also available 
for socket mounting. 

Write for illustrated bulletin R- 
150 which gives detailed per- 
formance data under varying 
conditions. 

THE HART MANUFACTURING COMPANY 
202 Bartholomew Ave., Hartford, Conn. 

three characteristics for which test 
limits have been defined in the pro- 
posed JAN specification for 1N23B 
matched pairs. The equipment is 
entirely self -calibrating. 

Electrical Coil Protection 
DOUGLAS -RANDALL, INC., 102 High 
St., Westerly, R. I. Protection 
against damage from continued ex- 
posure of electrical coils to temper- 
atures up to 300 F is now obtain- 
able at low cost with the process 
used by the company in the manu- 
facture of electrical coils. The new 
process, which does not involve the 
use of silicones, provides protection 
in the intermediate temperature 
range at a cost only slightly above 
that of unprotected coils. Thus the 
manufacturer who needs 300 -deg 
protection can avoid the consider- 
able cost increases resulting from 
the use of other processes that 
necessarily go to 500 F. Both ran- 
dom -wound and interleaved coils, 
wound on either round or rectangu- 
lar bobbins, can be furnished with 
300-F protection. 

Microwave Radio System 
RADIO CORP. OF AMERICA, Camden, 
N. J., announces a short -haul micro- 
wave radio system for communica- 
tion, utility, pipeline and vhf opera- 
tions. Type CW-5B microwave relay 
equipment operates in the 940 to 
960 -mc frequency range and may be 
used for point-to-point communica- 
tions over distances up to 300 miles. 
The equipment serves terminal and 
automatic relay stations, providing 
for simultaneous operation of five 
voice channels and one service chan - 
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-then the 

type S75 
voltage standing wave 
ratio amplifier is your solution 

A.G.C. maintains 
output constant within 
± try db for a ± 3 

db variation in the r -f 

source. 

Wide VSWR ranges 

of 1:1.3, 1:3, 3:10, 

10:30, and 30:100. 

High sensitivity -1.0 
microvolts input for full 

scale deflection. 

Input circuit - Pro- 

vides for either crystal 

or bolometer opera- 

tion. 

Low input noise 
level of 0.03 micro 
volts. 

J 

Type 275 Amplifier is a high gain linear audio amplifier 

designed to accurately indicate voltage standing wave ratios. 

The application of expansion circuit techniques 
provides a full scale deflection of 1:1.3. This means 
greater accuracy for low VSWR measurements. 
The unit may be operated as either a broadband amplifier 
over the range of 300 to 3000 cp.s. or as a narrow 
band amplifier at 500, 1000, and 1300 c.p.s. The square 
law meter, calibrated to read cirectly in db, and the 

high voltage gain of 140 db make this amplifier 
particularly suitable for microwave attenuation 
measurements with a bolometer r -f detector. 
Inquiries invited-address Dept. E-12. Are you 

on our list to regularly receive "PRD Reports"? 

RESEARCH 

R DEVELOPMENT COMPANY- Inc 
55 JOHNSON ST., BROOKLYN 1, NEW YORK 

WESTERN SALES O F F I C E: 7 4 1 NO. SEWARD ST., HOLLYWOOD 38, CALIF. 
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\Win ch ester LE1ectronjcs 

CONTACT 

MINIpTORE 

RECTANGULAR 

CONNECTOR 

ACTUAL SIZE 

RECEPTACLE 

JF -4S 
PLUG 
JF -4P 

... FOR RIGHT 
ANGLE 

MOUNTING 

Another special design added to our extensive line of miniature connectors, The JF-4,:has four miniature contacts in a mineral filled phenolic insert body and provides, on both the plug and receptacle, two transverse mounting holes for right angle panel or chassis mounting. It is ideal for limited space and weight requirements in portable or airborne equipment. 

SPECIFICATIONS 

Number of contacts 4 
Maximum wire size 

Weight: 
Plug .02 oz. 
Receptacle .02 oz. 

Breakdown voltage 
between contacts: 

Sea Level 3500 VDC 
60,000 ft. altitude 1000 VDC 

#20 A.W.G. 

.Ist 

i--ä--1 

RECEPTACLE 

JF45 

-II 
Ñ 

PLUG 

.1F -4P 

MONOBLOC* CONSTRUCTION eliminates unnecessary creepage paths and reduces the number of moisture and dust pockets. 
MOLDED PHENOLIC BODIES (in accordance with MIL -P-14, type MFE) mineral filled-provide mechanical strength as well as high arc and dielectric resistance. 

PRECISION MACHINED CONTACTS: Pins from brass bar (QQ-B611) and sockets from spring temper phosphor bronze bar (QQ-B746a). They are gold plated over silver for consistent low contact resistance, reduction of corrosion and ease of soldering. 
RACK AND PANEL MOUNTING: Either plug or receptacle may be mounted on a chassis or panel with two #2 machine screws. 

Wire or write for catalog 
of other types or advise 

your special requirements. 

West Coast Bronchi 1729 Wilshire Blvd., 
Santa Monica, California 

* Trademark 

WINCHESTER 
ELECTRONICS 

INCORPORATED 

GLENBROOK, CONN., U.S.A. 

NEW PRODUCTS (continued) 

nel. From 9 to 18 telemetering, re- 
mote control, or supervisory cir- 
cuits may be substituted for each 
voice channel. 

Frequency Meter 
MARCONI INSTRUMENTS LTD., 23 
Beaver St., New York 4, N. Y., is 
manufacturing a series of absorp- 
tion -type frequency meters covering 
the spectrum from 125 to 4,000 mc. 
Fundamentally this apparatus con- 
sists of a tuned concentric line con- 
trolled by a variable capacitor with 
a 9 -in. scale dial calibrated directly 
in frequency. Visual indication is 
provided by a 250-p.a ammeter. A 
type -N fitting equipped with probe 
antenna permits the measurement 
of transmitter frequency either 
through radiation or directly cou- 
pled via coaxial connector. Capable 
of measuring either a pulse or sine 
wave, the instrument provides ac- 
curacies up to 0.1 percent. Size of 
the unit is 6t in. x 6i in. x 4t in. 
over projections. 

High -Power Audio Amplifier 
WESTINGHOUSE ELECTRIC CORP., P.O. 
Box 2099, Pittsburgh 30, Pa. Type 
FG 5/10 variable -frequency audio 
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Equipment designers can now call on General Electric 

to investigate and approve applications of thyratrons 

which are not covered by published ratings 

PUBLISHED RATINGS ARE MAXIMUM LIMITS FOR A SPECIFIC SET OF 

CONDITIONS. The published ratings of a G -E thyratron apply to a 

set of pre -established conditions. In actual practice, your new 
circuit may call for a control tube with higher average current 
capacity than, say, the GL-3C23's 1.5 amp-yet peak voltage 
requirement may be less than the tube's rated 1,250 v. At your 
lower voltage, Type GL -3C23 may well carry the additional 
current! General Electric always is glad to suggest such possibilities. 

START WITH WIDEST CHOICE OF TYPES! When you buy an overcoat, 
a camera, or an outboard motor, you are best served at the store 
that offers a large selection of types and sizes. The same holds 
true with electronic tubes. G.E. builds more thyratrons than any 

other manufacturer -34 types in all. You are more apt to find 

the exact control tube you need! 

THYRATRON IS A G -E "FIRST"! General Electric pioneered the 
thyratron, which means longer experience with the tube, greater 
know-how-more opportunity to cross check design against 
performance in all types of applications. 

DISCUSS YOUR PROBLEM WITH G.E.! A staff of experienced tube 
engineers will be glad to analyze your control -tube needs. 
You may wish to describe these by letter, or ask a G -E engineer. 
to call. There are more G -E thyratrons ... they will do more 

for you! General Electric's new spot -rating service pinpoints both 
advantages to your benefit! Tube Department, General Electric 
Company, Schenectady 5, N. Y. 

GENERAL ELECTRIC 

CHECK G.E.'S 34 TYPES FIRST! 
What are your thyratron needs? G. E. offers 
you the widest choice in the industry -34 types. 

They range, in average current, from 0.1 amp 

up to 12.5 amp; in peak inverse voltage, from 

200 v up to 15,000 v. Chances are, the ratings 
of one or more of these G -E tubes will closely 

approximate your requirements. 



f`- T 
I e DIA. 

MINIATURE TRANSFORMERS 

124, 

nil r 

'548 

3/e DIA. 

UB MINIATURE TRANSFORMERS 

l ie 

-3/8 
DIA 

ICRO MINIATURE TRANSFORMERS 

Open Frame Construction 

designed 
by Microtran .. . 

for transistor 
circuitry 
Hermetically sealed transformers 

available as stock items 
With miniaturization as a keynote these 
MICROTRAN transformers were designed specifi- 
cally for Transistor Circuitry. Available in miniature, 
sub -miniature and micro -miniature sizes, dependent 
upon current, power, and frequency response 
requirements. 

At MICROTRAN you will find a well staffed circuit 
design department prepared to assist you in your 
miniatu-ization problems. Our recent developments 
of H I ' Q" audio transformers for single frequency 
applica -ions have permitted substantial reduction 
in equipment complexity. 

These -uggedized military type units are stock 
items. L-nmediate delivery on hermetically sealed 
and open frame units. 

Open units are Resin impregnated to provide thor- 
ough protection from adverse climatic conditions and 
are supplied with flexible 3" color coated leads. 

Standar3 MIL type cases for military applications 
are available on special order. 

TRANSISTO 
PART 
NO. 

MIL 
TYPE APPLICATION PRIMARY 

IMPED. 
SEC. 

IMPED. 

LIST 
M 

PRICE 

SM & MM 

'T1 TFIAIOYY Input -Line to emitter 500 500 $14.50 $14.15 

'T2 TFIAIOYY Input -Hi impedence mike to emitter 50,000 500 15.70 14.15 

'T3 TFIAI5YY Interstage-collector to emitter 50,000 500 15.70 14.15 

'T4 TFIAI3YY Output -collector to line 50,000 500 15.70 14.15 

'T5 TFIAI3YY Output -collector to speaker 50,000 6 14.50 14.15 

* Add M Prefix to indicate miniature size, SM for sub -miniature size, MM for micro -miniature size. Size to be used depends on D.C. current, frequency response and power output requirements. Write for full details. 

Write for catalogue w and name of 
nearest representative 

MICflOTfifili CO. 
an affiliate of Crest Laboratories, Inc. 

WHITEHALL BUILDING, FAR ROCKAWAY 91, N. Y. 

NEW PRODUCTS 
(continued) 

amplifier is capable of delivering 
either 5 or 10 kw output power. 
This power amplifier will take a sig 
nal of about 10 mw from any con 
ventional 30 to 10,000 cps source 
and build it up to 5 or 10 kw with 
uniform response (±1.5 db). It 
is useful in laboratories where a 
variable frequency power supply 
is required or in conjunction with 
high power pulsing equipment, and 
also in many industrial processes. 

00 
Coil Forms 
NATIONAL CO., 61 Sherman St., 
Malden, Mass., has announced pro- 
duction of a new line of small per- 
meability -tuned ceramic coil forms. 
Designed primarily for high -fre- 
quency applications, these coil 
forms conform to government spec- 
ifications. The form itself is made 
of grade L4 ceramic (JAN -1-10) . 

The base is silver-plated brass 
while the core is brass or iron. 
Nylon rings are provided to separ- 
ate coils if more than one is wound 
on the same form. Small holes in 
these rings can be used to secure 
leads. 

Microwave Signal Sources 
KAY ELECTRIC CO., Pine Brook, 
N. J., has announced a new series 
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It splits seconds even faster 

IN A split second, relays, which are 

high-speed switches, set up dial tele- 

phone connections. Then they are 

off to direct the next call. Yet even 

this speed is too slow for Bell Lab- 
oratories scientists in quest of still 
faster switching. 

Scientists and engineers devised a 

new relay - the wire spring relay - 
and worked out the production prob- 
lem with Western Electric, manufac- 

turing unit of the Bell System. This 
is twice as fast, uses less power and 
costs less to make and maintain. 

With speedier relays, switching can 

be clone with less equipment ... and 
calls go through faster. The wire 

spring relay is a practical example of 

how Bell Telephone Laboratories and 
Western Electric pool their skills to 
improve telephone service while keep- 

ing its cost down. 

New wire spring relay. Older relays had flat 
metal springs and 70 parte to be handled, com- 
pared with 12 in the new model. Relays operate 
by means of an electromagnet which responds 
to high-speed pulses. 

New relays must be able to operate one billion 
times-equal to once -a -second for 30 years. 
Employing a sound recorder as a precision 
vibrator, Bell scientists learned to evaluate the 
effect of sideways motion on relay life. Such 
rubbing motion is limited to one -thousandth 
of an inch in the new relays. 

Dynamic Fluxmeter, developed by Bell Laboratories 

indicates flux build-up in intervals of 25 millionths 

of a second. Precise information like this was essen- 

tial to higher speed operation. 

Bell Telephone 

Laboratories 

Relay springs as they come from Western Electric 

molding machine, before being cut apart for use. 

Molding technique saves time and money ... makes 

possible the maintenance of precise adjustment. 

IMPROVING TELEPHONE SERVICE FOR 

AMERICA PROVIDES CAREERS FOR CREATIVE 

MEN IN SCIENTIFIC AND TECHNICAL FIELDS 



MEASURE 
TENSION 

with 
Apco Mossberg 

Torque 
Tools 

THERE'S NO NEED for costly delays in testing and measuring 

the final tension on assembly screws in precision -built electronic 

equipment. Today, you can do the job quickly, accurately and at a 

minimum cost ... with Apco Mossberg Torque Screw Drivers. 

ESPECIALLY DESIGNED for greater convenience, Apco Torque 

Screw Drivers feature easy -to -read dials for accurate, instantaneous 

measurements. Every Apco screw driver is easy to handle ... simple 
to operate ... completely dependable. There are no springs or 
intricate parts to get out of kilter. Each driver is equipped with a 

standard Stanley tool holder to accommodate interchangeable bits 
for tightening and testing torque on all types of screws - including 

light plastic screws where precision tightening is an absolute necessity. 

YOU'LL FIND that Apco Torque Screw Drivers are available in 

a complete range of sizes - from the 0 to 6 inch ounce size for light 
bench work to the 0 to 24 inch ounce models with large positive and 

positive -negative dials for every job in the shop. Get the complete 

details on these and other Apco Mossberg Torque Tools for Industry 

from your distributor or write direct. Apco Mossberg Co., 189 Lamb 

Street, Attleboro, Mass., U. S. A. 

ATTLEBORO, MASS. 

NEW PRODUCTS (contiinuedn 

of signal sources for microwaves 
from 1,245 me to 9,660 mc. These 
instruments, known as Centilators, 
may be used for the following pur- 
poses: (1) checking scale models 
of antennas in the lower frequency 
bands; (2) as an experimental 
transmitter for point-to-point com- 
munication; (3) for general labo- 
ratory use; (4) for educational 
institutions and other instructional 
purposes; (5) for microwave re- 
ceiver sensitivity checks; and (6) 
for frequency response and band- 
pass characteristic measurements 
or microwave receivers and sys- 
tems. Each Centilator consists of 
a reflex klystron oscillator, an out- 
put transmission line system with 
an attenuator and a crystal de- 
tector, a sawtooth generator that 
provides signal for sweeping the 
klystron frequency, and a regu- 
lated power supply. 

Regulated Power Supply 
UNIVERSAL ELECTRONICS Co., 2012 
South Sepulveda Blvd., Los Angeles 
25, Calif. The new model 300A reg- 
ulated power supply furnishes con- 
tinuously variable voltage from 0 

to 500 v d -c at 0 to 300 ma. Bias 
voltage supplied can be varied from 
0 to -150 IT at 2 ma maximum. Also 
furnished from the unit are two in- 
dependent outputs of low a -c volt- 
age that may be used separately or 
combined to give either 6.3 v at 6 
amperes or 12.6 v at 3 amperes. In 
addition to high -gain amplification, 
filament, line and load compensation 
circuits are featured to secure the 
supply's strict regulation of less 
than 0.2-v variation of the high 
voltage from no load to full load, 
0 to 500 v, or for line fluctuations 
from 105 to 125 v. Hum voltage is 
unusually low at 2 my rms for any 
voltage or load within ratings. In - 
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For Tools of War.. .. or Gifts of Peace 

Yuletide joys of '52 will again include many Xmas electrical 
gifts controlled by Guardian Relays. Despite circumstances 
that enlist more Guardian Relays for jobs in war planes, 
tanks, communications, bomb releases and gun controls, 
Guardian Relays are still available in quantity for improved 
control of peacetime products. The Guardian Series 335 D.C. 
Relay is a typical unit. It has been furnished to both MIL -R- 
5757 and MIL -R-6106 in open and sealed versions and is 
manufactured under MIL -Q -5923A standards. 

Generous coil winding area permits single windings up to 
15,000 ohms. Power: Normal 3'/2 watts. Bakelite insulated tested 
at 900 V., 60 Cyc. Built-in delay with copper head for delayed 
attract up to .06 second and copper heel for delayed release up 
to 0.1 second. Contacts '/a" dia. silver, 12 amps at 24 V., D.C. 

Maximum combination up to 4 PDT (with 12 amp contacts). Open 
type mounting, metal cover, or hermetically sealed with leads 
or screw terminals. Special brackets to order. AN 3312-1 ... Hermetically 

Sealed Container 

GUARDIAN ELECTRIC 
1625-P W. WALNUT STREET CHICAGO 12, ILLINOIS 

A COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY 
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pyroferric 
iron 
cores 

O 

ACTUAL 
SIZE 

PYROFERRIC IRON CORES 

are scientifically manufactured, 
under strictest quality controls 

and rigid maintenance 
of close electrical 

and mechanical tolerances. 

PYROFERRIC services 
are available for the engineering 

of your core production requirements 
... your letterhead request 

for Catalog 22A 
will bring you complete information 

including the manufacture of iron 
cores, their electrical properties, 
materials, design considerations, 

standardization data, 
uses and other 

helpful data. 

PYROFERRIC 
621 EAST 216 ST., NEW YORK 67 

NEW PRODUCTS (continued) 

ternal impedance is less than 1 ohm 
for d -c and less than 0.25 ohm from 
20 cycles to 50 kc. 

Field Strength Meter 
INDUSTRIAL TELEVISION, INC., 369 
Lexington Ave., Clifton, N. J. The 
IT -105R field strength meter is de- 
signed to fill the growing need for 
field strength measurements of both 
uhf and vhf tv signals. A speaker is 
included and supplemental equip- 
ment in the form of a battery pack 
is provided. Channels 2 through 82 
are covered, 72 or 300 ohm input, 
and signal strength from 0 to 50,- 
000 µv is read on a 4i -in. rectangu- 
lar meter. 

Pulse Generator 
CARLSON & NICHOLSON, INC., 497 
Maynard Drive, Buffalo 21, N. Y. 
Model 7 pulse generator is designed 
for laboratory use. It generates 
video pulses from approximately 
0.2 µsec to 2,000 µsec. This range 
is divided into four scales. These 
scales are continuously adjustable 
with a smooth vernier drive, which 
operates a pulse -length control ele- 
ment. This element is a two bear- 
ing, ceramic insulated, variable 
capacitor, thus insuring stability 
of calibration. Both positive and 
negative pulses are available, simul- 
taneously, from coaxial connectors 
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"What would you have done?" 
asks Mr. George Fehlman 

Executive Vice -President, Betnap & Thompson, Inc., Chicago-merchandise 

"Recently, we had to deliver prize 
material to client sales meetings, sched- 
uled all over the country for the same 
day. 

"We were forbidden to ship early- 
and we must not be late! What would 
you have done? 

"We called Air Express. 

"Within 24 hours, almost 1,000 ship- 
ments were dispatched. All arrived on 
schedule. Not a single call or wire in- 
quiring about a shipment was received ! 

"We've become accustomed to that 
kind of service from Air Express. 
What's more-on practically every ship- 
ment we make, the Air Express rate is 
lowest in the field. These rate differ- 
ences often save several hundred dollars 
in one day's shipping! 

"Our business has grown from $41/2 
million yearly sales 5 years ago, to more 
than $9 million this year. We give 
credit for an important 'assist' to Air 
Express !" 

prize incentive programs 

iA/ß [%PBh8$ 
GETS THERE FIRST 

Division of Railway Express Agency 
1952 - our 25th year of service 
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SQUARE WAVE 
GENERATORS 

Use 
Type 105 

response 

checks 
and 

adjustments 

of 
Wide -band 

equipment 

With a Type 105 you can quickly and accurately test 
equipment having a pass -band of a few cycles per sec- 
ond to 20 mc. The square wave generated has flat hori- 
zontal portions for low frequency checks, and a rise - 
time of 0.02 sec into a load of 100 ohms or less for 
high frequency work. Frequency range of the square 
wave is continuously variable from 25 cps to 1 mc. The 
direct reading frequency meter is accurate within 3% 
of full scale. 

The Type 105 can be easily synchronized with a fre- 
quency standard if desired. A sync output of about 5 v 
is available for external use. Square wave output ampli- 
tude is continuously variable from 0 to 100 v peak to 
peak across an internal 600 ohm load. Current avail- 
able for external load -0 to 160 ma. All dc voltages 
electronically regulated. 

Type 105 - $395 f.o.b. Portland, Oregon 

TYPE 104A 

PRODUCTION TESTING 
Here is a low cost square wave generator for 
production line testing of amplifiers, filter net- 
works and attenuator circuits. The Type 104A 
generates four fixed frequencies -50 cps, 1 

kc, 100 kc, and 1 mc. Risetime of the two high 
frequencies is 0.02 sec without overshoot. 
Amplitude of both low frequency outputs is 
continuously variable from 0 to 50 v and accur- 
ate within 3%. Selected frequencies will be 
supplied on special order. 

Type 104A - $195 f.o.b. Portland, Oregon 

TEKTRONIX, Inc. 
P. O. Box 831A, Portland 7, Oregon Cable: TEKTRONIX 

NEW PRODUCTS (continued) 

on the front panel. The pulse gen- 
erator is designed to operate from 
a 117-v 60 -cycle source. 

Electronic Recorder 
MINNEAPOLIS - HONEYWELL REGU- 
LATOR CO., Wayne & Windrim Ave., 
Philadelphia 44, Pa., has designed a 
strip chart recorder for simplifying 
measurement and recording a large 
number of variables. The instru- 
ment features adjustments to vary 
span, suppression, damping and 
amplifier sensitivity. It will be pro- 
duced in single and multipoint mod- 
els. The highly flexible multipur- 
pose test device can measure and 
record varied spans as well as the 
magnitude of various electromotive 
forces developed by strain gages, 
thermocouples, tachometers and 
miscellaneous laboratory equipment 
that provides a d -c signal output. 
The recorder has been successfully 
used for rocket testing and other 
aircraft applications. 

Laboratory -Type Meter 
PHAOSTRON CO., 151 Pasadena Ave., 
South Pasadena, Calif., is in pro- 
duction on a new laboratory -type 
instrument, ruggedized for field 
service and available as a d -c volt- 
meter, a -c voltmeter and d -c 
milliammeter. Each instrument 
features 5 full-scale ranges, a range 
and scale changer that automatic- 
ally changes meter electrical char- 
acteristics to correspond to the se- 
lected scale, a mirror scale for 
laboratory precision and 3 -way 
binding posts. These instruments 
are available singly and in sets of 
four, and make possible simultan- 
eous measurement of 2 or more cir- 
cuit characteristics. They provide 
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how 
broke a bottleneck 

A manufacturer of sub -miniature 
tubes used in guided missles and 
proximity fuses came to Kahle 
recently with this problem: by using 
hand and semi -automatic methods 
to produce his bulbs, the reject 
rate ran very high. This caused a 

bottleneck, since production of the 
tube's internal elements was 
always far ahead of the bulb 
supply. Kahle's solution was to 
design and build the fully automatic 
bulb making machine, Model 1991, 
shown here. This machine - 
capable of making flat, oval, 
oblong, square and round bulbs - 
offered the perfect combination 
of production and precision by 
producing tubulated bulbs with 
precise internal dimensions at a 

rate of 1300 units per hour. 

This is but one of hundreds of 
problems solved by Kahle. In every 
case, Kahle's experience and 
ability have resulted in the design, 
development and production of 
a machine engineered to produce 
results as specified. Working 
closely with your organization, 
Kahle's experienced staff of 
electronic and equipment 
engineers will, at your request, 
recommend a solution to your own 
specialized production problems. 
Learn how Kahle's more than 40 
years of practical experience can 
benefit you ...write Kahle now. 

light!, ENGINEERING 
COMPANY 

1 31 0 SEVENTH STREET 
NORTH BERGEN,N. J. 
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CAROL CABLE 
... for prompt service 

Carol Cable's complete manufac- 
turing facilities assure you efficient 
service and prompt delivery. We 
draw our own wire, and formulate 
our own insulation from all modern 
synthetic rubbers and plastics. Your 
orders are engineered and manufac- 
tured by an organization that oper- 
ates as an integrated, independent 
unit, without intermediate profits. 

Constant laboratory control over 
raw materials, work in process and 
finished cable is your guarantee of 
dependable performance of all Carol 
products. 

Your wire and cable problems will 
receive our immediate attention. 
Write to us today! 

NEW PRODUCTS (continued) 

an accurate and sensitive means for 
electrical measurement in the labor- 
atory, on the production line and 
for field use. 

UHF Antennas 
TECHNICAL APPLIANCE CORP., Sher- 
burne, N. Y., announces two new 
uhf antennas. The Bow -Tie is a 
stacked four -element antenna for 
maximum gain. The four elements 
are factory preassembled to a 4 -ft 
mast section complete with Q -bars 
and stand-off insulators and fits 
an additional 4 -ft section of mast 
which is included to provide clear- 
ance above the roof. A companion 
model for full -channel coverage is 
the Bow -Low consisting of a Bow - 
Tie antenna in conjunction with an 
all -channel antenna designed to be 
mounted on an 8 -ft mast. Tubular 
twin -lead transmission line is 
recommended for use with these 
antennas. 

Noise and Distortion Analyzer 
EMPIRE DEVICES, INC., 38-25 Bell 
Blvd., Bayside, N. Y. Model ND -110 
noise and distortion analyzer is a 
harmonic wave analyzer capable of 
measuring the mean power of com- 
plex signals (broad band) and the 
distribution of this power within 
the ultrasonic frequency spectrum 
(narrow band). Frequency range 
is 4 to 110 kc. Broad -band sensi- 
tivity is -80 dbm to +20 dbm, 
with accuracy of ±1 db; narrow - 
band sensitivity, -110 dbm to +20 
dbm, with accuracy of ±2 db. The 
instrument has an essentially flat 
pass band of 3,200 cycles (±1,600 

Noto Aucjabee,... 

NEW 

BRUSH 

MAGNETIC 

HEADS... 

For the finest magnetic 

transducer heads look to BRUSH 
The new magnetic head is designed for 
dual -track recording/reproducing on a/4 
inch tape. It features: dimensional 
stability . Mu -metal shielding .. . 
single -hole mounting . high output 

. greatly extended frequency range 
...resin -embedded construction. 

BK-1090-RECORD/REPRODUCE HEAD 

track width 0.090 inch 
gap length 0.00025 inch 
inductance 525 millihenrys 

The new low -power erase head is a 
highly effective companion to the record/ 
reproduce head. 

BK-1110-ERASE HEAD 
track width 0.110 inch 
inductance 55 millihenrys 
erase current 10 milliamperes 

Write us for help on your magnetic 
recording problems. Your inquiries will 
receive the attention of capable engineers. 

THE geadd 
DEVELOPMENT COMPANY 
3405 Perkins Ave. Cleveland 14, Ohio 

Piezoelectric Crystals and Ceramics 

Magnetic Recording Equipment 

Acoustic Devices Ultrasonics 

Industrial & Research Instruments 
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Sensational Advancements In Science & Industry 

Created the Need for 

THE NEW 

SJa4eted D 
CAPACITORS 

YOUR MEE 
CORPORATION 

INDUSTRIAL 
CON 

DENSER ORATION 

"D"octant 
Stabelex 

Capacitor 
most imp 

may prove to be the°{ 
literature 

for 

new single 
piece 

this year. 

Curve # 1106 shows the effect of charging time 
on insulation resistance at 20° C. 

Performance curves illustrating various character- 
istics of the Stabelex "D" Capacitor will appear in 
this magazine each month. 

OUTSTANDING FEATURES 
INSULATION RESISTANCE AT 20° C. AFTER 
THREE MINUTES CHARGE -900,000 megohm 
microfarads 
INSULATION RESISTANCE AT 75° C.-78,000 
megohm microfarads 

INSULATION RESISTANCE AT -75° C.-In ex- 
cess of 5 million megohm microfarads 

CHANGE IN CAPACITANCE FROM 25° C. TO 
-80° C; +0.76% 

SELF TIME CONSTANT OF 10 MFD CAPACI- 
TOR -4800 hours 

Q AT 50 KILOCYCLES -10,000 
POWER FACTOR AT 1 KC -0.00025 

oP_PV373031 
i60p0EpSEp: 

gi ORIOpgTOp 

Intrus TRiAL CONDENSER CORPORATION 0243 R. Ceßle,nla Ave.. Chieeçe la. Minch, 0.0.0, 
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STABELEX "D° CAPACITORS 
EFFECT OF CHARGING TIME - 

ON INSULATION RESISTANCE AT 20'C 

CURVE #1106 

0 I 2 3 4 5 6 7 8 9 10 

TIME IN MINUTES 

INDUSTRIAL CONDENSER CORPORATION 

SEND FOR CATALOG 1117 TODAY 3244 N. California Avenue 
Chicago 18, Illinois, U.S.A. 

After a long period of research, Industrial Con- Please send me my FREE copy of your new Catalog 1117 on 

denser Corporation now offers to industry for the Stabelex "D" Capacitors. 
first time the first of their family of Stabelex 
capacitors, Stabelex "D", which has been produced Name 

for special applications for some time. Company Position 

Complete information performance curves, char- Street 

acteristics, and suggested applications of the vari- City Zone State 

ous types now available will be found in this catalog. r-----..-......----------om--a 
Mfrs. of OIL, WAX, ELECTROLYTIC, PLASTIC CAPACITORS and RADIO INTERFERENCE FILTERS 
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"KNOW-HOW" and "WHERE -WITH" 

pSSEZS OF AN EXPERt 

NOW -NOW ACSUAI. COST 

TRA\N\NG 
EXPER\ENCE 
M\ STAKES ? 
SERV\CE FORUMS ? 
MORE EXPER\ENCE $ 7 

WHERE-W Ii1H 
TEST INSTRUMENTS ? 
TECHNICA\-DATA... . $ ? 
TOOLS e ? 

A technician with thorough electronic training and adequate experience has 

the "know-how" that radio and television owners will pay for when their sets 
are in trouble. When the technician has invested in testing instruments and 
other technical aids for diagnosing trouble, he has the "where -with" to help 
convert this "know-how" to efficiency and profits. 

Every technician realizes that all of the "know-how" that it is possible to 
acquire (through study, experience, and mistakes) is not worth much until he 

can make it pay off. If he were to stop and figure how much his "know-how" 
actually cost him over the years, in both time and money, he would be amazed 
at the amount. The average technician spends thousands of dollars before he 

is classed as an expert. The "where -with" investment is small by comparison. 

Successful service technicians always consider the dollars and cents invested 
in training, experience, testing instruments and other technical aids when they 
establish their service charges. They know that the only reason any technician 
can consistently locate trouble in minutes instead of hours is because, he has 
both the "know-how" and the "where -with". 

Since 1927 

EME 
Testing Instruments 
"SUPREME BY COMPARISON" 

MULTI -METERS TUBE TESTERS COMPOSITE VIDEO GENERATORS OSCILLOSCOPES 
SIGNAL GENERATORS VACUUM TUBE VOLTMETERS 

PANEL METERS SPECIAL PURPOSE INSTRUMENTS FOR GOVERNMENT AND INDUSTRY 
Supreme, Incorporated Greenwood 18, Mississippi 

NEW PRODUCTS (continued) 

cycles from center frequency). 
Response is down a minimum of 85 
db for all frequencies that are re- 
moved from the center frequency 
by at least ±2,400 cycles. 

Switch Assemblies 
MICRO SWITCH, Division of Minne- 
apolis -Honeywell Regular Co., Free- 
port, Ill., is in production of pre- 
cision toggle switch assemblies of 
a new type for multiple circuit con- 
trol. Built primarily to meet the 
exacting vibration resistant re- 
quirements of aircraft, the assem- 
blies will find wide use in any elec- 
trical equipment where manual or 
mechanical multiple circuit control 
is required. The assemblies are 
available with from one to 10 
double -throw switching elements, 
all operated by a single lever. The 
lever may be detented in the center, 
and either or both extreme posi- 
tions, or may be self returning to 
the center. Each switching element 
is Underwriters' Laboratories listed 
at 10 amperes up to 250 v a -c, and 
will handle 30 v d -c inductive loads 
at 10 amperes at sea level and 6 
amperes at 50,000 -ft altitudes. 

Range Calibrator 
111 I SSOU RI RESEARC II LABORATORIES, 

INC., 2109 Locust St., St. Louis, 
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What Rauland means by 
"Perfection Through Research" 

Rauland is one of the few companies 
devoting so much top engineering talent 
full time to picture tube improvement 
and perfection. 

The result has been to give you more 
picture tube advancements since the 
war than any other manufacturer .. . 

first chance at the latest developments 

All -electronic tri -color tube in electronic 
receiver system (left) in comparison with 
mechanical system (right). 

Careful study of the formation of thin 
metallic films in a vacuum ... basis for 
the aluminizing of tubes. 

for companies using Rauland tubes as 
original equipment ... and a real selling 
edge at the retail level because of the 
extra satisfaction which Rauland advan- 
tages offer. 

That's why so many alert manufac- 
turers book to Rauland for the best in 
picture tubes. 

Rubber model for studying electron opti- 
cal designing-basis for Rauland's exclu- 
sive Indicator Ion Trap. 

Inspection and checking of perforations 
.0075" in diameter in masks of tri -color 
picture tubes. 

Examination with polarimeter permits 
careful control of strains for superior 
glass -to -metal sealing. 

Alignment of the screen and parallax 
mask of tri -color tube containing approxi- 
mately a million fluorescent dots. 

Rauland large -screen projectors using 
three different optical systems, all of which 
give theater -size pictures. 

A physicist asing a Rauland -developed 
radiation meter in checking X-ray radia- 
tions from cathode ray apparatus. 

THE RAULAND CORPORATION 
Pe4 T 5 A_ Rem 

4245 N. KNOX AVENUE CHICAGO 41, ILLINOIS 
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WHICH 
PILOT 
LIGHT 

DO 
YOU 

NEED? 
THE BIG ONE 
This Pilot Light Assembly was first 
made to accommodate the S-11 lamp and 
was intended for use in the cabs of great 
diesel locomotives. 

THE LITTLE ONE 
The miniaturization program on defense 
products required the development of this 
sub -miniature light. It is used on communication 
equipment and aircraft. Midget flanged base 
bulbs to fit are rated 1.3, 6, 12, and 28 volts. 

Dialco HAS THE COMPLETE LINE 

of INDICATOR and PANEL LIGHTS 

to suit your own special conditions 
5-7 Gage and requirements will be sent promptly 

and without cost. Just outline your 
needs. Let our engineering department 
assist in selecting the right lamp 
and the best pilot light for YOU. 

Write for the Dialco 
HANDBOOK of PILOT LIGHTS 

Xo 

ACTUAL SIZE 

Cat. #613529-211 

ACTUAL SIZE 

Cat. #8-1930-621 

ï-_:.1" 

I 

Foremost Manufacturer of Pilot Lights' - 

The DIAL LIGHT COMPANY of AMERICA 
60 STEWART AVENUE, BROOKLYN 37, N. Y. HYACINTH 7-7600 

NEW PRODUCTS (continued) 

Mo., announces a model 312 range, 
range -rate calibrator that may be 
used in the laboratory or produc- 
tion line to provide a simulated 
target for accurately and rapidly 
checking the range and range -rate 
of radar gun -laying or ranging 
systems. Operating from an ex- 
ternal or internal trigger, this in- 
strument will check or calibrate 
range with an accuracy of 0.25 per- 
cent from 0 to 50,000 yards (in 
steps of 0 to 500, 0 to 5,000 and 0 
to 50,000) and range -rate either in 
or out from 0 to 1,500 knots with 
an accuracy of 0.5 percent. The 
instrument has a variable stabi- 
lized prf from 100 to 10,000 pps 
and has variable outputs for both 
positive or negative trigger and 
target pulses. Although the model 
312 was designed for 60 -cycle oper- 
ation, 400 -cycle models are available 
and the company can supply any 
combination of range and range - 
rate on request. 

Thermal Time Delay Relay 
EUREKA TELEVISION AND TUBE 
CORP., Hawthorne, N. J. The "Snap- 
per" type spdt relay has these fea- 
tures: snap action; small size; light 
weight; low operating temperature; 
operation in any position; high 
contact rating; gas filled; consistent 
timing; and mechanical structure 
that insures durability and long 
life. Voltage is 6.3, 26.5 and 115 v 
or as required (a -c or d -c) ; power 
-3 watts maximum; contacts -6 
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Frankly we don't know if they're fact or fiction ... but if they 
are fact it wouldn't surprise us a bit to learn that some extra- 
terrestrial manufacturer has incorporated SELETRON Selenium 
Rectifiers and R. R. Co. Germanium Diodes into the design. 

That's because-as pioneers in the field of electronic develop- 
ment-we've had our hand in some of the most difficult projects 
and met some of the stiffest requirements ever cooked up! Mak- 
ing drawing board dreams come true are daily chores at Radio 
Receptor Co.! 

GERMANIUM DIODES 

Radio Receptor's new Germanium Diodes feature polarity 

at a glance combined with simplicity of construction 

and sound design principles. The tapered shape speeds. 

assembly because operators can see at a glance 

the correct direction of assembly. Users are enthusiastic 

over the quality of the product which is currently 

being used in walkie-talkies, computers, TV sets, 

tuners and other electronic applications. 

Seletron 
and Germanium 

Division 

Germanium 
Diode 
shown greatly 
enlarged.`,,, 

N Seletron 

SELENIUM 
RECTIFIERS 

N 

Seletron Selenium Rectifiers, 

in both miniature and 

industrial types, are in 

constant demand by an increasingly 

large number of engineers through- 

out the world because they are 

completely dependable under the 

most grueling conditions. 

Years of experience have given 

Radio Receptor Co. a deep insight 

into the idiosyncrasies of 

rectification. 

Our Germanium Diodes and Seletron Selenium Rectifiers 
may hold the answer to many of your problems. Radio 
Receptor Engineers will be glad to study your require- 
ments and submit their recommendations on both of 
these products. 

Germanium Transistors available in limited quantities. 

RADIO RECEPTOR COMPANY, INc. 

AP Since 1922 in Radio and Electronics de 
SALES DEPT: 251 West 19th Street, New York 11, N. Y. FACTORY: 84 North 9th Street, Brooklyn 11, N. Y. 
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You can 
eliminate 
topheavy 
package 
inventories with 
Avery 

labels! 

z 

w + , a, 007" 

no ! ,... 

. .. e 
_ 
(. 

a common problem... General Controls Co. of Glendale, 
California manufactures automatic controls for widely 
diversified applications. Warehousing formerly required 
segregation of more than 100 different boxes. Product 
changes, from time to time, would make certain pre- printed box inventories obsolete. 

solved with um%(Peen labels... Now box inventories are 
maintained by size alone-IN HALF THE ORIGINAL 
SPACE! A self-adhesive Kum-Kleen label identifies the contents of each box as it is used. 
According to General Controls, "The unique character- 
istics of Kum-Kleen labels made this new packaging 
program possible, and they are saving us many thousands 
of dollars yearly:' Their many Avery electric label dispens- 
ers "are proving themselves daily to be a most worthwhile 
investment as a time and labor saver:' 

how um % n labels work... They're pressure sensitive -LAID ON fast with a finger-touch-no moistening, no mess! They stay neat and attractive-won't dry out, 
pop, curl or peel. Patented Avery dispensers-manual or electric-feed die -cut, Kum-Kleen labels off roller tape for quick, clean labeling. 

Where can YOU use these labels in YOUR business? 
For case histories, samples and prices, please mail the coupon below. 

422-4,23. pressure -sensitive "` label 

producers of 
pressure -sensitive products 
since 1935 

AVER Y ADHESIVE LABEL CORPORATION 
117 Liberty St., New York 6 608 S. Dearborn St., Chicago 5 
1616 So. California Ave., Monrovia Offices in Other Principal Cities 

Please send 
case histories, 
free samples. 

Have Avery 
label man call. 

Our business is 

name 

title 

company 

address 

NEW PRODUCTS (continued) 

amperes; ambient temperature 
range --60 C to +80 C. Weight 
of the 7 or 9 -pin type is 6 oz; the 
8 -pin type, 1.33 oz. It withstands 
vibration of 30 g at frequencies of 
5 to 55 cps. Impact of 50 g does 
not damage the relay. Height of 
each relay is 1 in. maximum 
seated. 

Slip Ring Assembly 
ELECTRO TEC CORP., South Hacken- 
sack, N. J., announces development 
of an extremely short slip ring as- 
sembly providing 46 independent 
circuits. Its high accuracy and 
miniature size will assist engineers 
in the design of miniaturized, light- 
weight test units. The new assem- 
bly eliminates one of the major re- 
strictions previously imposed on 
complex electromechanical appara- 
tus where large angular motions 
are encountered. Individual rings 
are 0.023 in. wide and barriers be- 
tween rings, 0.020 in. in width. 
Each ring is located within 0.002 in. 
of its nominal dimension over the 
1.935 in. of active length. Gold 
finish is provided to maintain a con- 
stant low voltage drop between the 
wire brushes and the rings. 

Carrier -Controlled Relay 
HALLER, RAYMOND AND BROWN, 
INC., State College, Pa., has de - 
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This is the Boeing team's ¡et heavyweight 

Here is a flight shot of the giant 
Boeing B-52 Stratofortress. An eight -jet 
heavy bomber, the Stratofort is a fast, 
husky teammate to the B-47 Stratojet 
medium bomber. It's 153 feet long, 
measures 185 feet from wing -tip to 
wing -tip, and is powered by eight Pratt 
& Whitney J-57 engines. Speed and 
other performance details are carefully 
guarded secrets. 

This Boeing jet -bomber team is just 
another example of the trail -blazing 
that, over the past 35 years, has kept 
Boeing engineers at the head of the 
design parade. 

If you measure up to Boeing stand- 
ards, you can share this Boeing prestige. 
You'll work with men renowned in their 

fields, on such challenging projects as 
guided missiles, nuclear -powered air- 
craft, and the exploration of supersonic 
flight. 

There are openings at Boeing right 
now for experienced and junior engi- 
neers in all fields, for aircraft 

DESIGN DEVELOPMENT 

RESEARCH PRODUCTION 

TOOLING 

also for servo -mechanism and electronics 
designers and analysts, and for physi- 
cists and mathematicians with advanced 
degrees. 

You can work in Seattle in the Pacific 
Northwest or, if you prefer, at Wichita 
in the Midwest. Boeirig provides a gen- 
erous moving and travel allowance, 

offers you special training, a salary that 
grows with you-and a future of almost 
limitless range. 

You'll be proud when you say, "I'm 
a Boeing engineerl"' 

Write today to the address below, or use 

the convenient coupon 

r 
JOHN C. SANDERS, S'aff Engineer-Personnel 

Dep*. H-12 
Boeing Airplane Company, Seattle 14, Wash. 

Engineering opportunities at Boeing inter- 
est me. Please send me further information. 

Name 

Address 

City and State 

.1,0E,A( 
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REMEMBER... 
THERE ARE SEI'ERAI 

ADVANTAGES TO 

PRESSED 

Ask for booklet giving 
characteristic data on all 
"Lavite" Ceramics - 
("Lavite" Steatites, 
"Lavite" Titanates, 
"Lavite" Ferrites, and 
others). 

"Quantity -On Time" 
Just tell me How Many - 
How Soon. 
Characteristic Control 
Being a product of private re- 
search, you are assured laboratory 
control of every step of produc- 
tion - from raw material to fin- 
ished part - a superior product 
at lowest cost. 

Dimension Control 
Modernized facilities and methods 
produce the most intricate part 
to exacting dimensions. 
And Remember, 
if you will, Steward places no 
obligation on you for recommen- 
dations. 

.3 
In fact 
Steward engineers are your engi- 
neers - use them as if they were 
on your payroll. Send in your 
specification. 

D. M. STEWARD 

MANUFACTURING CO. 

3604 Jerome Ave. Chattanooga, Tenn. 

Sales Offices in Principal Cities 

NEW PRODUCTS (continued) 

veloped a carrier -controlled relay 
that accepts a portion of the i -f 
signal voltage from a radio receiver 
and develops a control signal that is 
coincident with the reception of a 
radio -frequency carrier. Although 
primarily intended for controlling 
the tape motion of a magnetic tape 
recorder, it may be used for any of 
a number of functions. Two sets 
of double -throw switching circuits 
are available, and more can easily 
be provided. The unit contains its 
own power supply, which is stabi- 
lized against line -voltage fluctua- 
tions. A threshold adjustment per- 
mits compensation for variations in 
r -f noise level, and a panel control 
permit the control circuit to be by- 
passed. When used in conjunction 
with a communications receiver 
such as the Hammarlund Super 
Pro, a carrier level 3 db above the 
noise level is sufficient to actuate 
the control circuit. 

Frequency Measuring Device 
C. G. CONN LTD., Elkhart, Ind. The 
6T-4 Stroboconn measures all types 
of repetitive frequencies, constant 
or variable. A frequency signal 
presented to the instrument instan- 
taneously becomes a continuous, 
visual pattern for the duration of 
the signal. Accuracy of the unit is 
0.05 percent. The 6T -4's range cov- 
ers from 32.703 to 4,186 cps. 
Widely used in industry and labor- 
atories where a high degree of ac- 
curacy is necessary, the Stroboconn 
checks and measures rotational 
speeds and natural frequencies, cal- 
ibrates precision oscillators and 
tachometers, compares ratios be- 
tween frequencies without regard 
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Typical Keystone Magnetic Amplifier, open 

unit. Also supplied hermetically sealed. 

Keystone is noted for its specialization 
in magnetic amplifiers. No standard 
"line" . . . rather we build magnetic 
amplifiers of all sizes, your design or 
ours. We'll ship them right on sched- 
ule, open or hermetically sealed. If mag- 
netic amplifiers for Servo systems are 
your problem, we'll give your inquiry 
prompt, intelligent attention. No obli- 
gation to consult our engineering de- 
partment. 

KEYSTONE PRODUCTS COMPANY 
UNION CITY 2, N. J. UNion 6-5400 
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for best marking results use 

A RKE 
METHODS 

MARKEM MACHINES MARKEM TYPE MARKEM INKS 

FOR MARKING PRODUCTS, PARTS, 
PACKAGES, TAPES, TAGS, LABELS 

GLASS 

jETTER ARK/NG S/NCE /9// 

Markem Methods are engineered to solve specific marking 
problems. The proper combination of a Markem marking 
machine, Markem type and Markem ink is matched to the 
individual requirements. Not only are the properties of 
the surface itself considered, but also local conditions of 
temperature and humidity together with your own han- 
dling techniques during production, storage and packaging. 
That is why it is so important that the Markem Method 
be followed completely. 
When you have a marking problem, ask Markem about 
it. Send a sample of the item to be marked and details of 

your needs. Markem engineers have worked out practical 
solutions for many manufacturers. MarkeM Machine 
Company, Keene 5, N. H. 

PRESSURE 
SENSITIVE TAPE / BOXBOARD 

ltv 
EXTRA FLEXIBILITY 

FREE STRIPPING 

HIGH DIELECTRIC 

RATING -55 TO +250°C 
*Black, brown, red, orange, yel- 
low, green, blue, violet (purple), 
grey (slate), white, tan, pink 
(flesh), light green, light blue. 

Built to meet rigid government re- 
quirements, Tensolon Hook-up 
Wires are available in sizes from 
AWG30 through 20 with stranded 
silver-plated copper conductors and 
the patented Tensulated Teflon® 
covering which eliminates pin holes 
and other irregularities. 
SPECIAL KIT FOR LABORATORY 
REQUIREMENTS - 
Twelve 100 ft. rolls of 
AWG 22, in assorted colors 
in convenient compact 
container 

$12400 

TENSOLITE INSULATED WIRE CO., INC., TARRYTOWN, N. Y. 

NEW PRODUCTS (continued) 

for the actual frequencies involved, 
and performs many other fre- 
quency measuring and testing oper- 
ations. 

Power Tetrode 
EITEL - MCCULLOUGH, INC., San 
Bruno, Calif., has developed the 
4X150D, a radial beam - power 
tetrode designed for use in commer- 
cial and military aircraft and other 
vehicular operation. The new tube 
has a heater rating of 26.5 v at 
0.57 ampere which makes it ideal 
for use in 28-v electrical systems. 
Size (2- in. in length) and shape 
of the tube are identical to the 
Eimac 4X150A. It is used as an 
oscillator, amplifier or frequency 
multiplier into uhf and has a plate 
dissipation rating of 150 w in 
class -C telegraphy or f -m telephony 
service. 

Orientation Heads 
F & M SALES Co., 1054 Cahuenga 
Blvd., Hollywood, Calif. Series 600 
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Your best future is with 

WESTINGHOUSE 

The Westinghouse 296 -million dollar expansion 

program has produced exceptional career oppor- 

tunities in the Electronics Division, and in the new 

Air Arm Division in suburban Baltimore, housed 

in a modern new plant adjacent to Friendship 

International Airport. 

Immediate openings are available for those 
trained in any of the Engineering sciences. 

Graduates in Electrical, Mechanical, Aeronautical, 

Industrial, and Sales Engineering, as well as 

Physicists, Mathematicians, Business Administra- 

tion graduates, Electronic Technicians and others 

with related training, are invited to inquire about 

the attractive openings available. 

Challenging, absorbing assignments are offered 

both at the plant and in the field on such projects 

as Guided Missiles, Automatic Pilots, Computors, 

and other advanced electronic products. 

To insure your future, Westinghouse provides 

leading employe benefits, graduate study oppor- 

tunities, employe scholarships, relocation ex- 

penses, in addition to unlimited ground -floor 

growth opportunities depending only on indi- 

vidual initiative and ability. 

Send resume of qualifications to: 

Manager, Industrial Relations, Dept. M 

WESTINGHOUSE ELECTRIC CORPORATION 

41 HOPKINS PLACE, BALTIMORE, MD. 

Those employed at their highest skill in 

a defense industry should not apply. 
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 NEW PRODUCTS (continued) 

CANNON 
PLUGS 

KH 

ni,qt IIII)II!MIIIiI 

RKH 

HERMETIC SEALED Type RKH Plugs and 
KH Receptacles mate with their corre- 
sponding Cannon RK and K standard 
fittings. The basic construction of fused 
vitreous insulation around the contacts 
is same as GS type. Shell materials and 
finish are likewise similar. Various 
types of flange or hex -bulkhead styles 
may be made to order. 

Refer to KH-1 Section in K Bulletin. 

SUB -MINIATURE receptacles of the new 
Cannon "U" Series are used on minia- 
ture switches, relays, transformers, 
amplifiers, and other sealed compo- 
nents, requiring a true hermetic seal or 
a connector of sub -miniature size with 
performance superiority. 

"U" plugs have a steel shell and 
"SILCAN'k" insulator, cable relief and 
moisture resistant sleeve. 

Bayonet -type locking means pre- 
vents vibration failure. Rated 1700v. 
d.c.; 5a. Available in 3, 6, and 12 con- 
tact arrangements with one plug style 
and two receptacles. 
*Cannon Electric's special silicone resilient 
material. 

Refer to U-2 Bulletin 

306 

for hermetic sealed 

applications 

G502 

0a111Vi1pilU 

GS06 

GS Types mate with standard 
AN(MIL) types. These highly suc- 
cessful hermetically sealed plugs 
(GS06) and receptacles (GS02) pio- 
neered this field and are top quality 
fittings. Fused vitreous insulation pro- 
vides a true hermetic seal for relays, 
position indicators, etc. Shells are steel, 
finished in cadmium plate and bleached 
Iridite; coupling nut on plug is natural 
finish Dural. Eyelet or solder pot ter- 
minals. 

Built to resist thermal shock, 
-300°F. to +600°F., surpassing MIL 
Spec. GS02 Types will withstand oper- 
ation temperatures 400°F. to 600°F., 
and pressures as high as 200 to 900 
psi; specials to 7500 psi. GS Types 
approximate AN voltage and current 
ratings. Wide range of AN layouts 
available. 

See GS -3 section in AN -8 Bulletin 
for details. 

COMING: TYPE "DH" HERMETIC SEALED 
CONNECTORS SIMILAR TO PRESENT 
DA -15P 

CANNON ELECTRIC 
Since 1915 

Factories in Los Angeles, Toronto, New Haven, Benton Harbor. Repre- 
sentatives in principal cities. Address inquiries to Cannon Electric Co., 
Dept. L-120. P.O. Box 75, Lincoln Heights Station, Los Angeles 31, Calif. 

orientation heads are an improved 
line of Mastercraft combination 
slide tables for controlled proces- 
sing of quartz crystal wafers. Im- 
proved handling of mother quartz 
coming to the saw is made possible 
through use of interchangeable 
work -holding plates on which the 
quartz is cemented and placed in 
exact register with reference to the 
abrasive saw. The work -holding 
table carrying the work -plate can 
be tipped in any direction for cor- 
rect position of the quartz with 
respect to the X axis. The orienta- 
tion head to which the work -table is 
pivoted may be rotated through 360 
deg by means of cut worm and 
worm -gear, with orientation con- 
trolled within 1 minute of arc in 
either direction without backlash. 
Movement of both longitudinal and 
transverse slides is by means of 
lead screws furnished with microm- 
eter dials reading to 0.001 in. 

Teflon Film 
DILECTRIX Co., 211-48 Jamaica Ave., 
Queens Village 8, N. Y., has an- 
nounced thin Teflon polytetrafluor- 
octhylene film in 400 -ft spools for 
use in high temperature electrical 
components. This new chemically 
inert plastic film is available in 
thicknesses of 0.00025 in., 0.0005 
in., 0.001 in. and 0.002 in. and 
widths up to 5 in. Dielectric 
strengths (short time) as high as 
3,000 v per mil have been reported 
for the i mil film. This value does 
not change appreciably with 
temperature. Dissipation factor of 
the film in the frequency range of 
60 to 10s cps is <0.0002 and dielec- 
tric constant over the same range is 
2.0 to 2.2. Continuous operating 
temperatures of 200 C have pro- 
duced no deleterious effects in the 
properties of Teflon film. Suggested 
uses include transformer winding, 
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Model 385A 
(Equivalent to TS -147 C/UP 

TEST SET) 

ESPEY Model 385A (Equivalent to Test Set TS 147 C/UP) is a Portable Microwave Signal 
Generator designed for testing and adjusting beacon equipment and radar systems which 
operate within the frequency range of 8500 MC to 9600 MC. 

COMPACT - SELF CONTAINED - WEIGHS ONLY 40 LBS. COMPLETE WITH ACCES- 

SORIES AND COMBINATION CASE. 

GENERAL SPECIFICATIONS: 
FREQUENCY RANGE: 8500 MC to 9600 

MC. Selection is accomplished by a 
tuneable klystron which is set to an 
accurate absorbtion wavemeter. 

FREQUENCY ACCURACY: 2 2 MC. 
OUTPUT POWER RANGE: -42 dbm to 

-83 dbm. 
INPUT POWER RANGE: + 7 dbm to 

+ 30 dbm. 
ATTENUATOR ACCURACY: ± 1 db with 

calibration chart provided. 
INPUT AND OUTPUT COUPLING: Type 

N female fitting (UG 23B/U). 
MODULATION AVAILABLE ON OUT- 

PUT: FM signal internally generated. 
MODULATION OF INPUT SIGNAL AC- 

CEPTED: CW or any other wave 
shape including pulse. Minimum 
pulse width accepted is .5 micro- 
seconds. Meter will read average 
power of input signal. 

ACCESSORIES AND SPARES PROVIDED: 

ACCESSORIES: 1 R.F. Cord assembly. Consists of 8 ft. of RG-9A/U 
cable fitted with two UG-21B/U connectors. Calibrated to an 
accuracy of ± 0.3 db. 
1 Trigger cord assembly. Consists of six ft. of RG -11/U cable 
fitted with two type 49195 connectors. 
1 Power cord assembly. Consists of six ft. of rubber covered 
two -conductor cord with male plug and female receptacle. 
1 Pick-up antenna. 
1 coaxial cable fitting (right angle). 

FM MODULATION: Carrier can be modu- 
lated through klystron mode at any 
frequency in range. (Minimum mode 
is 30 MCS). The sweep rate is con- 
tinuously adjustable from 0 to 6 MCS. 
per microsecond. 

EXTERNAL SYNC. PULSE REQUIRED: 
Amplitude of video input 10-50 volts 
positive polarity pulse .5 to 20 micro- 
seconds wide. Unit may also be syn- 
chronized from RF input pulse pro- 
vided peak RF input power is at least 
5 watts. 

POWER SOURCE: 115 ± 10 volts A.C. 
50 to 1600 cycles, single phase. 

POWER CONSUMPTION: 125 watts. 
SIZE: Width 11 inches. 

Length 18% inches. 
Height 12% inches. 

WEIGHT: 40 lbs. including accessories. 

SPARES, OPERATING: 
1 thermistor mount. 
5 fuses, 2 amp. 
9 wave guide flange joint gaskets. 
3 panel lamps, 3.0 volt. 
2 IN 23 B rectifier crystals. 

THE ACCESSORIES AND SPARE PARTS ARE CONTAINED 
IN THE REMOVABLE PROTECTIVE COVER. 

RADIO INTERFERENCE 

and FIELD INTENSITY 

Radio test sets AN/URM-6 (Espey Model 
386) and AN/PRM-1 (Espey Model 383) 
can be used for radio interference sur- 
veys to determine the source of radiated 
or conducted interference from equip- 
ment such as gasoline engine gener- 
ators, motors or electronic equipment, 
Field intensity measurement surveys 
may be made with these test sets for 
adjusting directive antennas or for ex- 
ploring radiation patterns, where the 
field intensity may vary over a wide 
range of values. Can also be used as 
sensitive radio frequency microvolt - 
meters for any radio frequency meas- 
urements within their respective ranges. 

These instruments manufactured in ac- 
cordance with JAN specifications wher- 
ever applicable. 

Prices and deliveries on request. 
Write Dept. E-12 

Model 386 
Equivalent to AN/URM-6 
Range 14 KC to 250 KC. 

Model 383 
Equivalent to 
AN / PRM-1 

Range 150 KC 
to 25 MC. 

MEASURING 
EQU IPMENT 

Supplied complete with following: 
Radio interference, field intensity meter 
-Power supply -2 Antennas-R. F. 

cable assembly -2 Power Cable as- 
semblies -6 Special purpose cable 
assemblies-C h a r t-Clipboard-R. F. 
Probe -3 Impedance matching networks 
-Cord-Ammeter-Milliameter, record- 
er -2 Tripods-Shoulder strap-Instruc- 
tion books -4 Portable carrying cases 
to house equipment and tripod case- 
Weight approximately 300 lbs. 

Supplied complete with following: 
Radio interference, field intensity meter 
-3 Antennas -3 Adapter connectors- 
R. F. probe -3 Impedance matching 
networks -4 Special purpose cable as- 
semblies-Power cable assembly-Cord 
-Ammeter-Power supply-Chart set- 
Instruction books-Shoulder strap -2 
Portable carrying cases to house equip- 
ment-Weight approximately 150 lbs- 
Can be operated on batteries if desired. 

ESTABLISHED 1928 

TEL. TRAFALGAR 9-7000 
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Between input and output terminals of this 
Signal Corps test instrument, design engineers 
used 55 Lenhurt wedding -ring toroids to sim- 
ulate 15 miles of wire line. The unit brings 
field conditions into the laboratory for testing 
communications systems. Composed of 1-, 2-, 
and 5 -mile sections, the set offers a choice of 
line lengths and provides facilities by which 
either dry- or wet -weather conditions can be 
reproduced at the flip of a switch. 

TYPIFYING OUTSTANDING ADVANTAGES of Lenkurt 

precision -molded cores and precision -wound toroidal coils, this ap- 

plication features compactness and light weight, ease of mounting 
and assembly. 

WHEN YOUR DESIGN problems call for maximum perform- 

ance from filters, tuned circuits, and inductors, we invite you to draw 

upon Lenkurt's rich experience in obtaining the maximum perform- 

ance from available materials. 

MODERN FACILITIES at Lenkurt, one of the largest installa- 

tions of its kind in the world, offers a dependable source of supply- 
geared to your largest quantity needs and your most -exacting quality 

requirements. Ask for literature on these outstanding components; 

recommendations and quotations on your specific problems. 

LENKURT ELECTRIC 
SALES COMPANY 

San Carlos 1 California 

NEW PRODUCTS (continued) 

cable and wire wrapping, high tem- 
perature capacitors, thin electrical 
gaskets and miniaturization appli- 
cations. 

H -F Regulated Power Supply 
AMERICAN ELECTRONEERING CORP., 
5029 W. Jefferson Blvd., Los 
Angeles 16, Calif. Model AEC -1030 
regulated power supply was de- 
signed to produce a regulated 115-v 
a -c output at frequencies other than 
60 cycle. Frequency range is 3,600 
to 4,000 cycles. Frequency calibra- 
tion and stability is better than 2.0 
percent under normal temperature 
conditions. Regulation from 0 to 
3 -ampere load is ±5.0 percent. The 
set operates from 115-v a -c, 50 or 
60 -cycle line. 

Electronic Timer 
GENERAL CONTROL Co., Boston 34, 
Mass. A new Promatic electronic 
timer is capable of controlling timed 
operations between 60 milliseconds 
and 60 seconds. The discharge of a 
resistor -capacitor network through 
a sensitive gas-tetrode relay tube 

308 
December, 1952- ELECTRON ICS 



i 

CARB-OHM 
A DEPOSITED CARBON RESISTOR 

HERMETICALLY SEALED 

1% PRECISION RESISTOR 

AVAILABLE FROM '/ to 2 WATTS L.i 

"Here is a resistor that will withstand ambient temperatures of 

105°C for at least 1000 hours with full rated loads. 

"Certified inspection after 1000 hours found these resistors re- 

mained within 1% of their original resistance." 

Technical information available upon application 

ENVIRONMENT FREE 

ELECTRICAL EQUIP 

PHAOSTRON COMPANY, 151 PASADENA AVE., SOUTH PASADENA, CALIF. 

$345° 

a.'.ütc 
rELEYISION 

(',ENüRATOR- ! 
KIT 

$3950 
*s *OP 

fr-.,r.!l 
Ti 

$13.50 

Vyieateee 
TEST EQUIPMENT 

Heathkits are com- 
pletely engineered instruments 
supplied unassembled. Every kit goes 
together smoothly and easily. All drill- 
ing, punching, and painting has al- 

ready been done for you. 
Its easy and fun to build a Heath - 

kit. All parts are furnished and are of 
highest quality for years of trouble. 
free, dependable operation. 

Save money by constructing your 
own. All expensive wiring and assem- 

bly costs are completely eliminated. 
Detailed construction manual 

shows clearly where each wire and 
part goes and tells exactly how to 
build the kit. Write for free catalog. 

C,NAL 

N. KIT 

S)950 

HEATH COMPANY 
MICHIGAN 

VACUUM TABE 

VOI.IME.ICK KiT 

$245° 

Rama, Leta! 
ROCHE INTERNATIONAL CORP. 

13 E. 4011, ST. 

NEW YORK CITY 1141 

GOSLIN Creative 
Talent and 
Radar Skill 

40. 

...Created the transformers 
for the APS-42... a proven 
storm and terrain warning 
type radar. An earlypioneer 
in the field of airborne 
radar and its many complex 
problems, GOSLIN spe- 
cializes in airborne radar 
transformers. 
Working closely with the 
nation's outstanding pro- 
ducers of radar, GOSLIN 
introduced miniaturization 
reforms that rocked the 
very foundations of the 
transformer industry. The 
results? New transformers 
combining small size and 
light weight together 
with guaranteed terminal 
performance and 
dependability. 
Today, GOSLIN trans- 
formers are installed in 
leading civilian and mili- 
tary aircraft radar equip- 
ment for greater safety and 
protection under any and 
all conditions. Production 
facilities are geared for 
immediate delivery. 
Custom -engineered for 
every airborne radar 
application, GOSLIN 
hermetically sealed and 
open framed airborne units 
meet or surpass all civilian 
and military specifications. 
Complete facilities avail- 
able for all JAN tests. 

Write for new, descriptive Brochure containing 
detailed information on GOSLIN Transformers 
aad 'utilities. 

GOSLIN 
ELECTRIC & MANUFACTURING CO. 
A DIVISION OF THE GOSLIN CORPORATION 

Designers and Manufacturers of 
Electro -Magnetic Components 

2921 WEST OLIVE ST., BURBANK, CALIFORNIA 
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PULSE NEW PRODUCTS (continued) 

CAPAC 
25 to 100 KV 
50 megawatts 

Designed for extremely low 
temperature rise when used 
in pulse - forming networks 
above 25,000 volts. Can pass 
2500 amperes at 0.0005 duty 
cycle. 

Catalog No. Mid. Peek KV 

RPC-906000 
GPC-601674 
RPC.40Y504 
RPC-402202 
APC-401674 
RPC-4026251 
KPC-357501 
RPC-341Y54 

Body Dimensions (in.) 

5x8x9 
7 48 x 24 
6x7x24% 
6x7x24% 

40 5x6x24 
40 6x7x18 
35 5x7x8% 
32 5 x 6rx _9% 

Used on secondary of pulse transformer to limit rise time of current pulse. 

0.0006 
0.0167 
0.025 
0.022' 
0.0167 

2x0.0062! 
0.0075 
0.0125 

90 
60 
40 
40 

Write for data sheet listing pulse capacitors 
and standard pulse -forming networks. 

S 

TOBE. DEUTSCHMANN 
CORPORATION 

NORWOOD, MASSACHUSETTS 

provides the basis for each timing 
period, the duration of which may 
be manually set by a potentiometer. 
Steps within the overall timing 
range are adequately covered by 
plug-in capacitors. The time period 
is set manually by means of the in- 
dicator and dial. Control contacts 
are dpdt, rated at 10 amperes, 12 v 
a -c, noninductive. Operation is 
from 115 v a -c or 220 v a -c, 60 
cycles. 

Microwave Signal Sources 
POLARAD ELECTRONICS CORP., 100 
Metropolitan Ave., Brooklyn 11, N. 
Y., announces an improved series of 
microwave signal sources covering 
the frequency range of 634 to 10,- 
750 me in five units. These employ 
a reflex klystron as a source of 
microwave energy. Frequency can 
be read directly to 10 -percent ac- 
curacy. A single dial controls cavity 
frequency and reflector voltage. 
Modulation inputs for the signal 
sources is available on the front 
panel. High stability and durability 
are essential features of these sig- 
nal sources. 

Laboratory Scaler 
TRACERLAB INC., 130 High St., Bos- 
ton 10, Mass. Intended primarily 
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NEW PRODUCTS (continued) 

for laboratories wishing to inaug- 
urate a program with a minimum 
of cost, the SC -19 utility scaler in- 
corporates an electronic scale of 
256, a wide -range preset count se- 
lection and a h -v power supply for 
Geiger tubes. The instrument uses 
eight electronic scales -of -two giving 
a scaling factor of up to 256. fol- 
lowed by a mechanical register. A 
scale selector switch allows the 
choice of four scaling factors of 32, 
64, 128 and 256. Predetermined 
counts ranging from 320 to 256,000 
may be selected by means of a pre- 
set count switch which will stop the 
register at 10, 100 or 1,000. The 
scaler has a resolving time of about 
10 Inset and a maximum counting 
rate of 1,000 cpm on the register. 

Insulation Tester 
TRANSITRON, INC., 154 Spring St., 
New York 12, N. Y., is in produc- 
tion on an insulation tester with 
continuously variable output from 
0 to 15 kv d -c. The instrument will 
perform accurate resistance meas- 
urements and nondestructive break- 
down tests on all types of mate- 
rials. Tests may be made on motor 
windings, ignition systems, wiring 
harnesses, insulators and connec- 
tors. Point of breakdown is clearly 
visible. In addition, the unit can 
be used as a laboratory high -volt- 
age power supply. Panel meters 
provide direct indication of the 
applied voltage and the leakage cur- 
rent through the test specimen with 
an accuracy of 2 percent. 

High -Nickel Alloy Strip 
AMERICAN SILVER Co., 36-07 Prince 
St., Flushing 54, N. Y., has avail - 

RESIN -IMPREGNATED RESIN -FILLED 

for 125°C service - without Berating 

fOD DURATOR CAPACITORS 

Higher working temperatures at no increase in size are now 

possible, with Tobe Durators. Features of these capacitors are: 

Brackets conventional JAN -C types 
150°C operation for 20 hours without derating 

Welded terminals with silicon insulators 
Hermetically sealed metal cases in bathtub, deep -drawn, 
and lock -squeeze -seam styles 
Capacitance drift below 71/2% from -65°C to +125°C 
Power factor below 1.5% from -65°C to +125°C 
Suitable as coupling capacitors at low signal voltages 

Write for data sheet listing available 
ratings and sizes. 

TOBE DEUTSCHMANN 
CORPORATION 

NORWOOD, MASSACHUSETTS 
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POWER 
in a 

Miniature Package 

DALOHM 
Miniature Power Resistors 

WIRE WOUND-SILICONE 
COATED RESISTORS 

Complete welded construction from ter- minal to terminal. Temperature coeffi- 
cient 0.00002/deg. C. Ranges from 0.1 
Ohm to 55,000 Ohms, depending on Type, 
Tolerance 0.05%, 0.1",,, 0.25%, 0.5%, 1%, 
3%. 5%. 

RH TYPE 
Available in 25. 50 and 250 watt sizes. 
Silicone sealed in die-cast, black anodized 
radiator finned housing for maximum 
heat dissipation. 

RS TYPE 
Available in 2 watt, 5 watt, and 10 watt 
sizes. Silicone sealed offering maximum 
resistance to abrasion, high thermal con- 
ductivity and high di -electric strength. 

DEPOSITED CARBON RESISTORS 

Dalohm precision deposited carbon re- 
sistors offer the best in accuracy, stabil- 
ity, dependable performance and econ- 
omy. Available in','z watt, 1 watt and 2 
watt sizes. 

Carefully crafted in every respect, Dal - 
ohm resistors are true power in miniature 
-provide the answer to those space prob- 
lems. 

1300 28th Ave., Columbus, N 
for price and delivery 

Telephone 2139 

In Canada: Teletronlee Corp. 
Toronto and Montreal 

Research Development Engineering Manufacturing 

CUSTOM BUILT ELECTRONICS! 

CDC are designers and engineers of Electronic Devices 
to fit your requirements. 

Digital and Analogue 

Computers 

Test and Measuring 

Servo Systems 

Instrumentation 

Engineering Consulting Service 

Product Engineeing and Design 

Parts Machining and Assembly 

Equipment Instrument and Elecrtonic 
Equipment Overhaul 

Field Maintenance of Electronic 
Computers 

Developments for Armed Forces 

YOUR ENQUIRIES WILL RECEIVE 
PROMPT AND EFFICIENT ATTENTION 

COMPUTING DEVICES of CANADA LIMITED 
General Offices -338 Queen Street Laboratories -475 Cambridge Street, 

Ottawa, Ontario, Canada 

*% aeQea toes "e 2 out of 3 
Engineers Prefer 

.41L/ 

BUR CESS BATTERIES. 
No 

WONDER Burgess is the 
first source for industrial 

dry batteries. Burgess long -life 
depensiabilit}'and runifor 
high-level performance are 
backed by mdre years of engi- 
neering "know-how" than any 
other batteries. The mainte- 
nance of highest quality always 
is the reason why 2 out of 3 en- 
gineers prefer Burgess ... by independent survey. 
Check for your local source of supply or write now! 

WRITE FOR ENGINEERING MANUAL AND CHECK 
SHEET-No obligation. By return mail you will re- 
ceive the FREE Engineering Manual listing the com- 
plete line of Burgess Batteries together with detailed 
specifications; also the Burgess "Check Sheet" on 
which you may outline your battery requirements in 
the event that the battery you need has not already 
been developed. Address: 

BURGESS BATTERY COMPANY 
FREEPORT, ILLINOIS (DEPT. E-12) 
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NEW PRODUCTS (continued) 

able ultrathin and extremely precise 
high -nickel alloy strip for use in 
the manufacture of electrical, elec- 
tronic and communications equip- 
ment. High -nickel alloys (including 
temperature compensation, low ex- 
pansion, higher permeability, glass 
sealing and electrical resistor al- 
loys) are regularly custom -rolled in 
strip up to 8 -in. wide and down to 
0.0005 in. thin-to tolerances as 
close as ±0.0001 in. Nickel -iron, 
nickel - chrome, nickel - cobalt - iron 
and nickel -molybdenum -iron alloys, 
rolled to precision tolerances and 
ultrathin gages, are available in 
quantities of 1 lb to thousands. Typ- 
ical uses for high -nickel alloy strip 
include: permanent magnet assem- 
blies, variable capacitors, vacuum - 
tube assemblies, high -precision in- 
strument transformers, locator 
parts, transformer bushings and 
magnetic shields. 

Miniaturized Plug -In 
Amplifier 
THE L&O RESEARCH AND DEVELOP- 

MENT CORP., 315 S. 15th St., Phil- 
adelphia 2, Pa., has developed a 
miniaturized plug-in a -c feedback 
amplifier. This amplifier employs 
two pentode voltage amplifiers and 
a beam -power output stage. Power 
output is approximately 3 watts. 
The unit has a wide application in 
audio and servomechanism fields 
and is ideal for driving two-phase 
servo motors in systems where 
space is limited and ease of mainte- 
nance a necessity. The feedback 
resistor is connected to terminals 
on the receptacle so that any de- 
sired gain can be achieved with a 

single basic amplifier that features 
a high open -loop gain, sturdy and 
unique mechanical construction and 
employs JAN components. The 
amplifiers are supplied with mating 

HUDSON 
RADIO & TELEVISION CORP. 

Standard Electronic Equipment 

for Laboratory and Industry 

In 
Stock for 

\0J Delivery!_. 

NEW! RCA WO -88A 

5" OSCILLOSCOPE 
High Gain Wide Band Direct Coupled 

Response flat from dc to 100Kc; within -3 db 

at 500Kc; within - 10 db at 1 Mc. Excellent 

square wave response with negligible tilt and 

over -shoot. Vertical deflection sensitivity 25rms 

millivolts per inch. Direct -coupled push-pull, two 

stage vertical amplifier. Frequency compensated, 

voltage -calibrated attenuators. 5" CR tube with 

graph screen scaled ,directly in peak -to -peak 

voltage. Overall input resistance 10 megohms 

shunted by 9.5 uuf with WG -216B Law Capaci- 

tance Probe. "Plus" and "minus" sync. 1 -volt 

peak -to -peak calibrating voltage. 

-- e ° 

WV -87A 

Master VoltOhmyst* 

Price $112.50 

eetO 6 

WV -97A 

Senior VoltOhmyst* 

Price $67.50 

Price $159.50 
Complete with Matched Probes and Cables 

WV -77A 

Junior VoltOhmyst* 

Price $47.50 

FOR FAST SERVICE 

on RCA TUBES, TEST 

INSTRUMENTS, BAT- 
TERIES, PARTS . 

Call HUDSON your 
complete, dependable 
Source! 

'T.M. Reg. 

FREE! 95 HUDSON CATALOG 

Send for 

With Latest JAN Cross -Reference GUIDE 

Everything in electronics at your fingertips in this 

greatest of all 1953 HUDSON CATALOG! Over 196 

pages of Radio, TV, Tubes, Test Instruments ... all 
standard electronics equipment for industry. The most 

complete guide of its kind PLUS the latest JAN 
CROSS-REFERENCE GUIDE with complete listings of 
fully approved JAN type components with compara- 
tive cross-reference interchangeability charts that 
save endless hours of catalog searching. 

Get Prompt Delivery of Everything You Need from 
HUDSON . . . Complete Stocks of All Standard 
Electronics Equipment and Fully Approved JAN 

Type COMPONENTS. 

your FREE Catalog today! 

HUDSON 
RADIO & TELEVISION CORP. 

rHudson Radio & TV Corp. 

48 WEST 48th ST. 212 FULTON ST.I 
New York 36, N. Y. New York 7, N. Y. I 

ADDRESS 

Circle 6-4060 

48 West 48th St., New York 36, N. Y. Dept. 

Please send FREE 1953 Hudson Catalog 
Enclosed is check M.O. $ 

Ship the following: 

M-12 

NAME 

CITY ZONE STATE ___J 
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Eliminate 
Redesign 

)reby using 

TRI 
"HS"and "HSM" 

Transformers 

The Triad '"HS" and "HSM" Series 
of hermetically sealed transform- 
ers are particularly applicable to 
military and commercial uses, 
where long life and top perform- 
ance are prime factors. Because 
they are designed to meet MILT -27 
specifications, their use in proto- 
types will eliminate redesign at 
the production stage. 

Such features as "Climatile°" 
Treatment, Wide Frequency Range. 
Reduced Field Pickup, Small .Size, 

Low Distortion, Low Temperature 
Rise, Sturdy Terminals and Attrac- 
tive Grey Finish, make these trans- 
formers the obvious choice for all 
high quality electronic equipment. 

Offered as a complete line in 
matching construction, Triad "HS" 
and "HSM" Series Transformers 

available at all Triad jobbers. 

rr 
to for Catalog TR.52G 

1 

111111b 
TRANSFORMER MFG CO 

è, California 

High Sensitivity . . Logarithmic 

AC VOLTMETER 
50 MICRO VOLTS TO 500 VOLTS 

SELF-CONTAINED 
ALL AC OPERATED UNIT 

An extremely sensitive am- 
plifier type instrument that 
serves simultaneously as a 
voltmeter and high gain 
amplifier. 

Accuracy ±2% from 15 
cycles to 30 kc. 

Input impedance 1 meg- 
ohm plus 15 uuf. shunt 
capacity. 

Amplifier Gain 25000 

Also MODEL 45 
WIDE BAND 
VOLTMETER 

.0005 to 500 Volts! 
5 Cycles 1600 kc 

MODEL 47 VOLTMETER 

A few of the many uses: 
Output indicator for microphones of all 
types. 
Low level phonograph pickups. 
Acceleration and other vibration measuring 
pickups. 

e Sound level 

Gain and frequency measurements for all 
types of audio equipment. 
Densitometric measurements in photography 
and film production. 
Light flux measureements in conjunction 

measurements, with photo cells. 
Write for Complete Information 

Instrument Electronics Corp. 
90 MA N STREET 

PORT WASHINGTON, N. Y. 

MIL -B -233A 
JOINT ARMY -NAVY 

SPECIFICATIONS 

SPARE AND REPAIR 

PARTS BOXES 

Manufactured to meet material, work- 
manship and finish requirements of 
Army -Navy specifications. 

Accessories: Internal framing, partitions, 
trays and wood chucks as required. 

Write for Catalog and Price List. 

ART-LLOYD 
Metal Products Corp. 

2973 Cropsey Ave., Brooklyn 14, N. Y. CO 6-5100 
PRECISION SHEET METAL PRODUCTS, MASS PRODUCTION `.CFCIAI l'; T. 

Complete Facilities under one roof 
for quality mass production, including 
Heliarc welding, baking and finishing. 
Whistler and Wiedermann equipment 
for short runs. Tool and die engineering 
and designing. Completely conveyerized 
finishing facilities. Large assortment of 
stock and special dies for radio and 
television and electronic field. 
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NEW PRODUCTS (continued) 

receptacles. Models of the minia- 
turized amplifier are available em- 
ploying voltage or current feedback. 

Precision Pulser 
RADIATION COUNTER LABORATORIES, 

INC., 5122 West Grove St., Skokie, 
Ill. Mark 15 Model 47 precision 
pulser is a generator of pulses with 
extremely short rise -time and a pre- 
cise control of pulse amplitude. It 
is of particular value in testing 
linear amplifiers and pulse circuits 
where a low-level signal is required. 
Pulse rise time is less than 10 

seconds, fall time is 350 p.sec. The 
instrument has ranges of 1 mv, 
3 mv, 10 mv, 30 mv and 100 mv 
pulse amplitude with 10 -turn linear 
potentiometer control over these 
ranges. The pulse height is stand- 
ardized against a standard cell in 
the instrument. Repetition rate is 
3,600 pps. 

Recording Oscillograph 
PHOTRON INSTRUMENT CO., 6516 
Detroit Ave., Cleveland 2, Ohio. 
Model F6A is a portable six -channel 
recording oscillograph. Chart drive 
is continuously variable from zero 
to five in. of chart per second with 
higher chart speeds available. Speed 
of the chart is controlled by means 
of a small knob on top of the instru- 
ment. The drive mechanism is con - 

When circuits demon 
ACCURACY 

e STABILITY 
ECONOMY' 

you'll choose Eeea carbon -coat 
deposited carbon resistors 
Yes-when your circuits demand precision resistors, you will want 

accuracy and stability plus economy and small physical size. Your 

first choice then is Electra Carbon -Coat Deposited Carbon Resistors. 

Proved in hundreds of critical circuits by the world's leading electronic 

manufacturers, Electra Deposited Carbon Resistors offer all these 

advantages and more-you'll profit by investigating now! 

Precision. _i_ 1% tolerance is 

the standard, but greater tol- 
erances are furnished. 

7 Physical Sizes ranging from 
body sizes of 17/32" x 3/32" 
in the 1/4 watt capacity to 2-1/s" 
x 9/32" in the 2 watt capacity. 

Wattage Capacity. Available in 

1/4, Y2, 1 and 2 watt capacity. 
Stability. Temperature coeffi- 
cient is negative with minimum 
variation in extreme cycling. 

Extreme Value Range from 3 

ohms to 50 megohms. E.G. 1/4 

MAIL THIS COUPON 
TODAY! 

carbon -coa 
PRECISION RESISTORS 

watt resistor ± 1% offers values 

from 5 ohms to 1.0 megohm. 

Coatings and Sleeves. A variety 
of special coatings and sleeves 

available for virtually every 

need. 

Made to Your Specifications. 
Electra manufactures to many 

special specifications. 

Availability.. Because of Electra's 
expanded manufacturing facili- 
ties and improved methods, fast 

delivery to you is assured. 

ELECTRA MFG. COMPANY 
2537 Madison Kansas City 8, Mo. 

Please send Bulletin E-3 giving complete speci- 
fications and characteristics of Electra Carbon - 
Coat Resistors. 

NAME 

COMPANY. 

ADDRESS 

CITY STATE - 
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the Perfect 

AMPLIFIER for 

WIDE BAND VIDEO AMPLIFIER 
Model VT 10 CPS to 20 MC 

>f,^:.: 
... ,., ,,-. 
';... ------ 

Designed for use as an oscilloscope 
deflection amplifier for the meas- 
urement and viewing of pulses of 
short duration and rise time. Ex- 
cellent for TV, both black and 
white and color applications. 

Flat frequency response from 
10 cps to 20 me ±1.5 db. 
Passes 60 cycle square wave 
with less than 10% tilt. 
Uniform time delay of .02 
microseconds. 
Gains of 50 db. 
Frequency compensated high 
impedance attenuator cali- 
brated in 10 db steps from 0.50. 
Fine attenuator covers a 10 db range. 
Phase linear with frequency over en- 
tire band. 

o/arad 
Write for 

Complete Details 

100 Metropolitan Ave. 
Brooklyn 11. N.Y. STagg 2-3464 

d ecrcvti 
ohmese.: Prob ^dw 

ac Aat 
P 47Ó ÓÓt Ut Ìm mPf I+ 

7 
40 

yobea& wtt nput V h side8 +rtt 
j20 

uó s be jj7aX500 peá h 

Ì48C Llne er kl to PeakSfze 

19ohs 

hp wound 
COILS 

of Tungsten 
and 

,Molybdenum 

eeisticre 

MACHINED 

TUBE 

COMPONENTS 
to customers' 

, specifications 

guaeítry 

"precision" 

LEADS 

i 

of 
TUNGSTEN 

MOLYBDENUM 

NICKEL 

NICKEL -CLAD 

COPPER 

and ALLOYS 

Your products can 
only be as good as 

the parts you put 
into them! 

i 

SEND US YOUR BLUEPRINTS or 
SPECIFICATIONS FOR QUOTATIONS! 

ELECTRONIC PARTS MANUFACTURING CO. 
508 25th St., Union City, N. J. 

DC - AC 

CHOPPERS 

A model for every use. 

10- 50C cycles 
Single pole 

60 cycles 
Single pole (Inc double poke 
Make -before -break contacts 

These Choppers convert low level 
DC into pulsating DC or AC so that 
servo -mechanism error voltages 
and the output of thermocouples 
and strain gauges, may be amplified 
by means of an AC rather than a 
DC amplifier. 

They are hermetically sealed, 
precision vibravoes having special 
features which contribute to long 
life ani low noise level. 

WRITE FOR THESE 

CATALOGS .. 
,280A 

10-500 cycles 
246C 

60 cycles 

STEVENS 
ARNOLD 
INCORFORATED 

2 2 ELKINS STREET 
SOUTH BOSTON 27, MASS. 

SA -5 
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NEW PRODUCTS (continued) 

structed so either six -channel, two - 
channel or single -channel chart 
paper may be used affording eco- 

nomical chart consumption. Chart 
paper may be easily replaced with- 
out removing the cover. A hinged 
door on top of the instrument case 
provides access to ink wells, pens 
and zero adjustment levers. A Plex- 
iglas door provides access to chart 
paper so notations may be made 
while the instrument is in opera- 
tion. 

Transmitting Tube 
GENERAL ELECTRIC CO., Syracuse, 
N. Y. Type GL -6017 ceramic -and - 
metal envelope power transmitting 
tube is designed for use in the vhf 
range. It is a forced -air-cooled tube 
rated at 660 watts power output as 
r -f amplifier in class B tv transmis- 
sion service and 1,100 watts in class 
C telegraphy service. This three - 
electrode tube is designed particu- 
larly for grounded -grid operation. 
In tv applications it is particularly 
useful for operation in the 9 -to -13 
channel range (174 to 216 mc) but 
is rated for full output to 400 mc. 
Maximum ratings for the tube as 
an r -f power amplifier in class B 

to service are : d -c plate current, 
0.7 ampere; plate input, 2,000 w; 
and plate dissipation, 1,000 w. 

Filament Transformer 
THE ELECTRONIC RECTIFIER CO., 

Rochester, N. Y., is manufacturing 
a new 2 -kw filament transformer 
that is housed in a sheet steel cabi- 
net 9i in. x 7 in. x 161 in. The 
unit is sturdily built to insure long 
life and really hard use, and is ad- 
justable from 5 v, 200 amperes to 

Ro 

allied equi 

A complete 

for installation, was ii ently delivered to th*Oltfri Air Ministry in Rome. 

The Italian government and its pione -er aircraft manufacturers are now 

being called on to assist in the production of jets for world defense. For 

thorough testing of vital instrumentation and electronics devices, the 

Italian government depends on Bowser. 

In Baltimore the Electronics Division of Westinghouse tests equip- 

ment under extreme atmospheric conditions simulated in an automati- 

cally controlled Bowser Walk -In room. 

Bowser Walk -In rooms and testing chambers can be preassembled 

at the factory ready for use or can be assembled in the field to meet 

local conditions. 

Why don't you take advantage of Bowser's long continuous experi- 

ence - foremost in the field of testing equipment and research. 

Baltimore, Formosa .. . wherever aircraft, elect onic and 

Vient must be tested ... Bowser is on the ¡ob. 

preassembled altitude simulation W, -In room, ready 

PROGRESS REPORT . . One of 
the largest factory fabricated, 
temperature -altitude - humidity 
Walk -In rooms in the world was 

I 
f 

--r recently completed by Bowser - 
# ^ another example of how Bowser's ifi research and production keep 

pace with scientific advancement. 

Ill e 
r 

V CHECK AND MAIL TODAY 

BOWSER TECHNICAL REFRIGERATION Terryville, Conn. 

Send information on test equipment checked: 

D High Temperature Fungus Resistance 
D Low Temperature Rain and Sunshine 
D Temperature Shock D Sand and Dust 

Humidity D Immersion 
D Altitude Explosion Proof 

Walk -In Rooms D Vapor Tight 
Special Engineering BOWSER 

TECHNICAL REFRIGERATION 
DIVISION BOWSER INC- 

TERRYVILLE CONN. 

Name 

Company 

Street 

Pos 

City lone State 

7 

J 
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Idgeoeiv 
ueQ 

under vibration 

. , under strain 

in limited space 

, for fine adjustment 

J ... in inaccessible places 

J needing strength in small sizes 

. in compact design 

. , for maximum holding power 

..... for fastening thin pieces 

... use genuine 

ALLEN Q H EAD 
socket screws and keys 

Class 3fit, quality controlled 
uniformity and strength, wide 
range of standard sizes. 

WARNING 
Allen -Type strews 

aren't 

surly 
l 

AG' eel 

Pdressursuáormd" 

plien 

Get 9 ews in 

sP 

this black and silver 
óor. 

Sold only thru leading 
INDUSTRIAL DISTRIBUTORS 

ALLEN 
MANUFACTURING COMPA Y 
Hartford 2, Connecticut, U. S. A. 

drawn 
cases 

hot tin dipped . . . fabricated terminal and vent 

holes . . . smooth, one-piece construction using 

cold rolled steel . . . draw depths up to 21/2" 

.. , inside fit covers for easy hermetic sealing 

in all sizes . . . available as stock sizes and 

as special fabrications. 

7tiIi7L! METAL PRODUCTS COMPANY, INC. 
P. O. BOX 71A 

WESGO 

BOAT AT 2000° F. PLUNGED INTO 

ICE WATER DOES NOT CRACK 

WRITE 
for 

DETAILS 

PHILLIPSBURG, N. J. 

.40 

withstand any amount of thermal shock 
without cracking 
have proven superior to carbon cr metal 
brazing fixtures in positioning vacuum 
tube components for furnace brazing 
are non -reactive with most metals 
will retain shape at high temperatures 
are clean . . . will not rub off on hands 
or workpiece 
are permanent . . . will not react with 
air or reducing gases 

Ave:lable in stock forms of boats or slabs. Special 
shapes made to your individual specifications. 
WESTERN GOLD & PLATINUM WORKS 

589 BRYANT ST. SAN FRANCISCO, CALIF. 
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NEW PRODUCTS (continued) 

40 v, 50 amperes. It is designed 
particularly for high -vacuum coat- 
ing. 

Local -Distance Switch 
RADIO MERCHANDISE SALES, INC., 

1165 Southern Blvd., New York 59, 

N. Y. Because of the increase in 
power recently granted tv stations, 
and because of the increased sensi- 
tivity of the newer tv receiver mod- 
els, a conflict arises between these 
two factors in strong signal areas. 
To answer this situation, RMS has 
introduced a local -distance switch 
that eliminates the overload that 
causes either a buzz in the sound 
or darkening of the tv picture. The 
switch, model LDS, is inserted into 
the antenna circuit. When overload 
occurs the switch is moved to local 
position. This reduces the gain of 
the receiver, and in turn eliminates 
the overload. 

Instrument Amplifier 
KEITHLEY INSTRUMENTS, 3868 Car- 
negie Ave., Cleveland 15, Ohio. 
Several refinements are announced 
in the model 102 Phantom Re- 
peater, an instrument amplifier 
with an extremely high input im- 
pedance. Improvements include re- 
ductions in input capacitance and 
in power consumption. The instru- 

we can make your 

If you use parts like these (up to %" dia. 
and to 11A" length) in large quantities, 
it is almost certain that we can show you 
a big saving. And assure on -time de- 
liveries to meet your pressing defense 
work schedules. We have something 
unique back of that claim ... 
OUR QUOTE IS LOWER BECAUSE NOBODY HAS 

WHAT WE HAVE To be able to produce our 
famous Bead Chain to sell for pennies 
per yard, we had to develop our own 
equipment and method ... our MULTI - 
SWAGE Method. 

Instead of turning and drilling small 
parts from solid rod, or stamping and 
forming them, this advanced method 
automatically swages them from flat 
stock into precision tubular forms, with 
tight seams. By increasing the produc- 
tion rate many times, and eliminating 

TYPICAL USES 

FOOT OR REST PINS 

SHAFT BEARINGS 

L.. 

SHOULDER PINS 
FOR PERMANENT 

ATTACHMENTS 

SPACERS 
BETWEEN PARTS 

CONTACT PINS TERMINALS 

scrap, this saves a large part of the cost 
by other methods. 
FAMOUS USERS PROVE IT For years leading 
manufacturers in the radio and elec- 
tronics field have depended on us to cut 
costs of millions of contact pins, ter- 
minals, jacks and sleeves. And, for 
pinlike parts and variations of bushings 
needed for mechanical purposes, we are 
the money -saving supplier to scores of 
prominent makers of toys, business ma- 
chines, appliances, ventilators etc. 
WHAT WE CAN MAKE Our Bead Chain 
MULTI -SWAGE Method permits parts 
to bebeaded, grooved, shouldered, and 
of almost any metal. Generally, they 
should not exceed %" dia. or 1%" 
length. Catalog shows many Standard 
Items available in small quantity. Spec:al 
Designs must usually be ordered in lots 
of a half -million or more, unless they 
are frequently re -ordered. 
OET COST COMPARISON! Send blueprint or 
sample and quantity requirements. Our 
engineers will return an eye-opener 
on economy. 

Let BEAD CHAIN make it by the 

MULTI -SWAGE 

METHOD 

Ix I want this Catalog -Data Folder 

The Bead Chain Manufacturing Co. 

88 Mountain Grove St., Bridgeport, Conn. 

Name, title.____..__.._.... 

111 
Company__ 

Address 
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when timing gives 

you a hard time 
Turn your problem over to the 

A. W. HAYDON COMPANY - past masters at 
solving the tough ones. 
The know-how of A. W. Haydon 

Engineers is your assurance of prompt, 
accurate service regardless of the 

intricacies of the problem. 

4 
Send for catalog. 

Would you like to work with 
us? We need qualified engi- 
neers now. Excellent oppor- 
tunities for men who are 
looking to the future. 

In line with our specialization in 
wire for new applications, we pro- 
duce wires of composition suitable 
for the manufacture of Transistors; 
including GALLIUM GOLD and 
ANTIMONY GOLD. These alloys 
have been made to fill a specific 
need arising from new develop- 
ments in this field. 

.744 

A7NAYDON 
COMPANY 

2 3 5 NORTH ELM STREET 
WATERBURY 20, CONNECTICUT 

Design and Mancfacture of Electrical Timing Devices 

Write for Latest 
List of Products 

Other wires we make regularly 
for similar application are 
PHOSPHOR BRONZE, bare or 
electroplated, and PLATINUM 
Alloys produced to meet rigid 
specifications of tensile strength, 
size and straightness. 

SIGMUND COHN CORP. 121 So. Columbus Avenue . Mount Vernon, N Y. 

Aerophysicists, 

Designers, 

Engineers 

North American encourages advanced 
thinking, because they know looking 
ahead is the only way to maintain lead- 
ership in the aviation industry. That's 
why North American needs men of 
vision. If you like hard thinking and 
would like to work for a company that 
will make the most of your ideas, you'll 
find real career opportunities at North 
American. North American offers you 
many extra benefits, too. 

North American Extras- 
Salaries commensurate with ability 
and experience Paid vacations 
A growing organization Complete 
employee service program Cost of 
living bonuses Six paid holidays a 
year Finest facilities and equip- 
ment Excellent opportunities for 
advancement Group insurance in- 
cluding family plan Paid sick 
leave Transportation and moving 
allowances Educational refund 
program Low-cost group health 
(including family) and accident 
and life insurance A company 24 
years young. 
Write Today 
Please write us for complete informa- 
tion on career opportunities at North 
American. Include a summary of your 
education, background and experience. 

is YOUR FIELD LISTED HERE ? 
II 

Airborne Electronic Equipment 
Equipment Flight Tests 
Precision Instruments 
Automatic Controls 
Propulsion Systems 
ServoMechanisms 
Airframe Studies 
Radar Devices 
Instrumentation 
Micro Wave Techniques 
Metallurgical 
Electroplating 
Engineering Planning 

NORTH AMERICAN 
AVIATION, INC. 

Aerophysics, Electro -Mechanical Research 
Division 

Dept. 3, Personnel Section, 
12214 Lakewood Blvd., Downey, California 
North American Has Built More Airplanes 

Than Any Other Company In The World 
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NEW PRODUCTS (continued) 

ment's input impedance is now 
greater than 200 megohms shunted 
by 6.0 p.µf, and output impedance 
is within 350 ohms in series with 
8 p.f. Features include gains of 1.0, 
10 and 100; frequency response of 
5 cps to over 150,000 cps. Use 
of the instrument increases the 
accuracy of many measurements. 
Examples include connecting a 
voltmeter or oscilloscope through 
the Phantom Repeater to a high - 
impedance test circuit. 

Thermistor 
VICTORY ENGINEERING CORP., 

Springfield Road, Union, N. J. 
Type 71A2 thermistor has several 
unusual features. The resistance 
element is completely sealed in a 
glass rod with leads extending out 
opposite ends thus overcoming leak- 
age resistance effects. The temper- 
ature coefficient has the extremely 
high value of -7 percent per deg 
C at O C. Its resistance at O C is 
60 megohms and drops to 3 meg- 
ohms at 50 C. 

Weatherproof Switch 
MICRO SWITCH, a division of Minne- 
appolis-Honeywell Regulator Co., 
Freeport, Ill., has announced a new 
compact, weather and oilproof push- 
button electric switch. Weighing 
only 1 oz, the dpdt assembly will fit 
inside a walnut shell. The panel - 
mounted pushbutton is sealed 
against the entrance of oil, water 
and dirt by synthetic sponge rubber. 
The small movement required to op- 
erate subminiature snap -acting 
switches is provided by resilience of 
the seal. No sliding joints are re- 
quired. Underwriters' Laboratories 

eV.", 

Dimensions 
Length -6" 

Diameter -2" TptfoR 
8013-A 

t4"E S, P+, 

The new Taylor Custom Built 8013-A 
rectifier gives a fine account of itself 

in either air or oil operation. 
From its 2.5 Volt -5 Ampere long -life 

thoriated filament to the special oil 
resistant silicone compound used 

to permanently bond the base to its 
nonex glass envelope, the 8013-A 

is a champion in all respects. 
It's reasonably priced too, which 

gives every user the advantage 
of low operating cost. 

* TRANSMITTING 
* RECTIFIER 

TAYLOR 8013-A RATINGS 
The 8013-A is rated at 40 KVP inverse 
or forward in air, 55 KVP in oil. Average 
current: 20 MA continuous in air -30 MA 
continuous in oil; with instantaneous 
peak current capacity of 450 MA. 

* INDUSTRIAL 
* ELECTRONIC 

As always, Taylor is producing tubes of superior quality 
and outstanding performance. The Taylor Representative 
nearest you is ready and willing to discuss your particu- 
lar requirements. Call on him for information any time. 

TAYLOR TUBES INC., 2312-18 WABANSIA AVE., CHICAGO 47, ILL. 

Canada: Atlas Radio Corp., Ltd. 

560 King St., W., Toronto 2-B 
Cable: ATRADCO 

Export: Royal National Company 
75 West St., New York 6, N. Y. 

Cable: NATVARNCO 

ELECTRON ICS - December, 1952 321 



development 
and production 

METALLURGISTS 

I I 

I 

pecialists in 

xceedingly small 
,wire and ribbon for 

omponents in 

utstanding 
electronic and 

uclear 
applications 

Fine wire and ribbon in 
base, rare, and precious 
metals, and alloys for new 
and highly engineered 
applications. 
Further details on request. 

SECON METALS CORPORATION 
228 East 45th St., N. Y. 17, N. Y., MU 1-1594 

SER VOSCOPEe 

Test analyzer for use in de- 

velopment and PRODUCTION of 
SERVOMECHANISMS and 
PROCESS CONTROLS. Measures 
FREQUENCY RESPONSE, PHASE 

SHIFT 0.1 to 20 CYCLES SINE 

WAVE, SQUARE WAVE, MOD- 
ULATED CARRIER, 50 to 800 
CYCLES. 

SERVOBOARD 
A FLEXIBLE SET of PRECISION 

mechanical parts for quickly 

coupling motors, synchros, poten- 

tiometers to form assemblies of 

Servo systems, regulators, com- 

putors. 

SERVO CORPORATION 
OF AMERICA 

NEW HYDE PARK, N.Y. DEPT. E-12 

WASHERS -ALL KINDS 

EST. 
1903 

I4'HrrFur\n 

WASHER SPECIALISTS for nearly 
half -a -century. Dies in stock will 
produce most sizes. Big runs made 
with automatic presses. An econom- 
ical, accurate, and highly reliable 
source for washers, also all kinds of 
metal stampings. HAVE WHITE - 
HEAD'S CATALOG ON FILE; 
write for it. 

BEVELED 
CUP 
D -HOLE 
RETAINER 
LOCK 
SPACERS 
SPRING TENSION 
SQUARE HOLE 
STAR LOCK 
THRUST 
TONGUE 

WHITEHEAD ccM COMPANY 
1691 W. LAFAYETTE DETROIT 16, MICH. 

MODEL B-2 

PULSE GENERATOR 
10 cycles to 1 00 kc repetition rate 
.2 os to 1,000 os pulse widths at 

100 ohms impedance --100 volts open 
circuit 0 to 10,000 /is delays 

6 output pulses for synchronizing 
at various intervals during single 
repetition period 

Zittketfect 

ege- 

Write for complete data, our bullet,n E -B-2 

ELECTRONICS CO, 3707 5. ROBERTSON BLVD. 
CULVER CITY, CALIFORNIA 
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NEW PRODUCTS (continued) 

list both single and double -pole 
switch assemblies for 5 amperes 
250-v a -c, and either type will con- 
trol 30-v d -c inductive loads of 2 
amperes at sea level, and 1 am- 
peres at 50,000 -ft elevation. 

Controllable Inductors 
C. G. S. LABORATORIES, INC., 391 
Ludlow St., Stamford, Conn., has 
announced the H3M3H9L Incre- 
ductor controllable inductors. Max- 
imum inductance of the unit at zero 
control current is 30 mh which can 
be reduced tc 1/400th of this value 
with 100 ma peak control current. 
The corresponding frequency varia- 
tion is 20 times the starting fre- 
quency. The approximate range of 
starting frequencies for zero cur- 
rent is between 10 kc and 100 kc. 
The inductor features a linear re- 
lationship between frequency shift 
and control current extending over 
at least a 5 -to -1 change of fre- 
quency. 

Audio Oscillators 
HEWLETT-PACKARD CO., 395 Page 
Mill Road, Palo Alto, Calif., has 

0 kefl2L.n bAue 

New RCA Multiplier Phototubes 
-head-on types! 

For red-RCA-6217 For blue-RCA-6199 
For use in color densitometers, spec- 
trometers, color comparators... plus 
other applications calling for good 
red sensitivity. Maximum response 
is essentially flat over the spectral 
range of 3700 (violet) to 5600 
(yellow) angstroms ... with good 
response through 6700 (red) ang- 
stroms. Sensitivity of tubes when 
operated at 1000-v. supply: 8500 na 
at 5400 angstroms; 6700 ua at 6700 
angstroms. Maximum diameter, 
21/4"; maximum length, 5 13/16". 

can 

Well -suited for use in scintillation 
counters to detect and measure nu- 
clear particle radiation ... and other 
applications involving low-level, 
large -area light sources. RCA -6199 
has maximum response at about 
4000 angstroms ... has high sensi- 
tivity to blue -rich light ... has neg- 
ligible sensitivity to red. When the 
tube is operated from a 1000-v. sup- 
ply, current amplification is about 
600,000. Maximum diameter, 
1 9/16"; maximum length, 4 9/16". 

For prompt, efficient service- 
your friendly RCA Tube Distributor. 

RADIO CORPORATION of AMER/CA 
ELECTRON TUBES HARRISON, M.J. 

TMK. 
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AIR.!DACED ART/MATH) 

R.F. CABLES 

THE LOWEST EVER 
CAPACITANCE OR 

ATTENUATION 
We are soeci'//y orgonedfohond/e 

,,,ddirect 
ençuiries frrmoverseaspo( 

s1 %MMED/ATI DEI/ /'ER/E5MOl UJ.A. 

Alledildo/lors Sottement year check. 

ANS 'IOL 
CONTRACTORS TO Cl.M.COVERNMENT. 

1131 CROMWELL ROAD. LONDON SW.7 ENCLAN 
N 

ATTEN. DAM dbf. LOADG.K . 
Tyart (.lhell. /Mita 
A.I. 
A2 
A34 
LOW 

CAPAC. 
Tr,}ve1 

C1 
PC 4 

C 11 

C2 
C 22 

74 
74 
73 

.it 
7.3 
10.2 

4.7 0.44 
1.3 0.24 
0.6 1.5 

IMPED. db 
ohms.f00 

0.36 
0.44 
0.88 

OA 

150 2.5 0.36 
132 3.4 0.36 

C3 
C3 

6.3 
6.3 
5.5 
8.4 
4. 

173 3.2 0.36 
171 2.85 0.44 
484 2.8 0.44 
197 4. 9 0.64 
220 2.4 0.64 

c44 4.4 252 2. 4 1.03 

141619 iOMIw 
ELF XIKLI 

iM TOCLIL 
,AKLI 

VARY LOW 
CAPACITANCE 

* TRANSFORMERS 

* SATURABLE 
REACTORS 

* ELECTRONIC 
DEVICES 

Specialists in SMALL quantities 
of custom built transformers 

from milliwatts 
to 50 KVA, single 

or polyphase - 
designed and 

manufactured to 
best meet your 

exact requirements. 

Each 

Electron Transformer 
is built to the 

highest standards 
of 

quality and precision. 
There is no 

"second" grade 
at Electron. 

ELECTRI4N M F G. CO. 
1901 CLYBOURN AVENUE CHICAGO 14, ILLINOIS 

Are Your 

Laboratories 

Overloaded? 

A PRACTICAL SOLUTION 
TO THE PROBLEM OF 

TECHNICAL MANPOWER 
SHORTAGE 

Are you interested in the possibility 
of getting some of your testing 
analysis and trouble shooting work 
done without hiring additional 
technical help? 

Our solution is very direct. No 
doubt many of your trained engi- 
neers and chemists are tied down by 
routine but essential testing and 
analytical tasks. You can release 
these men for more demanding, 
more responsible duties by entrust- 
ing our laboratories with your rou- 
tine testing and analytical schedules. 

Why is this possible? Because 
Testing is our Business. Your assign- 
ments to us will be handled by men 
who live and think testing. They 
will receive the care and attention 
that only a specialized laboratory 
can give. That means speed, accu- 
racy, and real economy. 

We would like to get together 
and discuss your manpower prob- 
lems and possibly point the way to 
a solution. 

UNITED STATES 

TESTING COMPANY, Inc. 
ESTABLISHED 1880 

1550 Park Avenue, Hoboken, N. J. 

PHILADELPHIA BOSTON PROVIDENCE 

CHICAGO NEW YORK LOS ANGELES 

MEMPHIS DENVER DALLAS 

Member of American Council of Commercill hbontones 
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NEW PRODUCTS (continued) 

announced two new wide -range R -C 
oscillators of compact size and sim- 
ple operation. Models 200AB and 
200 CD have high stability and ac- 
curate, quickly resettable tuning 
circuits. Operation is simplified 
and only three front panel controls 
are used. Model 200AB, for gen- 
eral audio tests, offers a frequency 
range of 20 cps to 40 kc and a full 
watt output. Model 200 CD, for 
wide -range measurements at lower 
power levels, provides constant volt- 
age output from 5 cps to 600 kc. 
Both instruments are adjusted and 
calibrated to meet exact frequency 
and performance specifications. An 
output amplifier provides complete 
isolation of the load, and changes 
in output load do not change oscil- 
lator performance. Frequency sta- 
bility is better than ±2.0 percent 
including warmup, and hum voltage 
is less than 0.1 -percent rated 
output. 

Motor Control 
INDUSTRIAL CONTROL Co., Wyan- 
danch, L. I., N. Y. The 302-A is 
a wide -range speed and torque gen- 
erator. It consists of a special 
motor and control box operating 
from the 117-v, 60 -cps line. The 
motor speed can be varied from 100 
to 10,000 rpm, with a maximum 
output torque of 1.0 oz -in. Match- 
ing gear boxes are available for any 
reduction ratio. Motor speed can 
be controlled remotely, either by a 
varying d -c voltage or a shaft posi- 
tion. The speed is read directly on 
a front panel meter and provisions 
are made to measure the torque de- 
livered to the load. The unit finds 
application in automatic control 
systems, light machine tools, in- 
dustrial process control, coil -wind - 

a óem 

a óern 

IN PERFORMANCE 
(a) Long Life 

(b) Good Regulation 

(c) High Efficiency 

FOR VERSATILITY 
(a) Wide Range of Power Outputs 

(b) Temperatures of -65°C to + 100°C 

(c) Impervious to all Humidity 

(d) Impervious to Salt Atmosphere 

a6em IN COMPACTNESS 
(a) Various sizes and shapes 

(b) Light Weight for any Power Output 

(c) "Tailor-made" for Individual Requirements 

Write Caroline for your free copy 
of the booklet on Sarkes Tarzian 
Embedded Selenium Rectifiers 

`FEIs10N ea00V 

Sarkes Tarzian, Inc. 

arkes 
Tarzian 

RECTIFIER DIVISION 
Dept. E-7 , 415 North College Ave., Bloomington, Indiana 
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%haled 
a ea4ey 

to DEMONSTRATE 
AND TEST 

D.C. APPARATU S 

FROM A.C. LINES . 

"A" BATTERY 
LIMINATORS 

For DEMONSTRATING AND TESTING 
AUTO RADIOS 

New Models ... Designed for testing D.C. 
Electrical Apparatus on Regular A.C. Lines. 
Equipped with Full -Wave Dry Disc Type 
Rectifier, Assuring Noise -less, Interfer- 

ence -Free Operation and Extreme 
Long Life and Reliability. -;:` 

"A" Battery Eliminator, DCAC 
inverters. Ante Rado Vibrators 

AMERICAN TELEVISION & RADIO CO. 

quality, Pl rs s /93/ 
SAINT PAUL I, MINNESOTA-U.S.A. 

ELECTRONIC GLASS WORKING EQUIPMENT for RADIO, TELEVISION TUBES, 
INCANDESCENT LAMPS, GLASS LATHES for TELEVISION TUBES 

We make Transformers, Spot and Wire Butt Welders, Wire Cutting Machines and 500 other items, indispensable in your production. Eisler Engineers ore constantly developing New Equipment. If you prefer your own designs, let us build them for you. Write to Charles Eisler who has served The Industry over 32 years. 
Machines for small Radio Tubes of all kinds: 

High Temperature Hydrogen Electric Furnaces 
Hydrogen atmosphere heating chamber, hydrogen drying tower, water cooled unload- ing chamber, heat control with air cooled transformer with 11 position tap switch. Automatic temperature control (optional) standard furnaces from 1" bore 1800° C. to 8" bore 1100° C. Molybdenum wound heating units, loading and unloading chambers equipped with safety doors. Supplied with hydrogen flow gauges. Made to order in many sizes. 

odn pia «WO, CO. 
Neer. U.3.. 

NO. 85 -CPC -2 

GROUP 

HIGH TEMPERATURE FURNACES MADE BY EISLER 

i 

.0 
J 

EISLER ENGINEERING CO., Inc. Ne aSo. rk 
33th St. 

WIRE FORMING 
SPECIALISTS 

Precision Parts to meet your 
Production and Engineering needs. 
From .002" dia. to .125" dia. Radio 
tube parts-Stampings-Drawings 
Modern facilities, high -production 
equipment. 

Metal Crystal Holder Parts 

Send sketch or print for quotation. 
PIX MANUFACTURING CO., Inc. 
24A Bedford St., Newark 3, N. J. 

FOR QUALITY QUANTITY-QUICKLY 
SPECIFY 

TYPE BNC 
R.F. CONNECTORS 

¡ I 

. ......- . .; 
UG-88/U UG-290/U 
UG-260/U 

RADIO FREQUENCY 
CONNECTORS 

Dage specializes in the manufacture 
of the finest in Type BNC, Type N and 
special radio frequency connectors. 
Your requirements for radio frequency 
connectors will be met quickly and ef- 
ficiently by Dage. All Dage connectors 
are manufactured in strict accordance 
with military specifications. Write Dage 
today. 

DAGE ELECTRIC COMPANY, INC. 
62 North Second Street Beech Grove, Indiana 
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NEW PRODUCTS (continued) r ENGINEERS DEPEND UPON 

TERTCEIER 

TUBE CLAMPS 
Hold Tubes in Sockets 

under all Vibration, 

Impact and 

Climatic 

Conditions 

VARIATIONS 

FOR 

STANDARD 

\TUBES 

You cant shake, pull or rotate a tube 
out of place when it's secured by a 
Birtcher Tube Clamp. The tube is 
there to stay. Made of Stainless Steel, 
the Birtcher Tube Clamp is imper- 
vious to wear and weather. 

B1RTCHER TUBE CLAMPS can 
be used in the most confined spaces 
of any compact electronic device. 
Added stray capacity is kept at a 
minimum. Weight of tube clamp is 
negligible. 

Millions of Birtcher Tube Clamps 
are in use in all parts of the world. 
They're recommended for all types 
of tubes: glass or metal-chassis or 
sub -chassis mounted. 

THERE'S A BIRTCHER TUBE CLAMP 
FOR EVERY STANDARD AND 

MINIATURE TUBE! 

It "rit, n. PIC,. al/,cIcXue enrol prüe lifts. 

THE BIRTCHER CORPORATION 
4371 Valley Blvd. 

Los Angeles 32, Calif. 

ing equipment, servo directors, 
variable -speed turntables and tex- 
tile looms. 

Soldering Iron 
AMERICAN ELECTRICAL HEATER Co., 

6110 Cass Ave., Detroit 2, Mich., 
has announced the No. 3128-A 
Angle -type electric soldering iron 
for light -duty soldering. Weighing 
only 10 ounces, the new iron's angle 
shape permits easy application to 
work that is difficult to reach with 
straight irons. It has a i -in. plug - 
type tip, an input of 60 watts, and 
is available in standard voltages 
and for 32 volts. A separate heat - 
insulating stand is supplied with 
each iron. 

Printed -Circuit Rotary Switch 
THE DAVEN Co., 191 Central Ave., 
Newark 4, N. J., has applied the 
printed circuit technique to special 
rotary switches for pulse work and 
telemetering. Where previously 
odd -shaped segments and very ir- 
regular timing intervals were diffi- 
cult to obtain, this new method has 
now made them practicable on a 
rotary switch for either high or 
low speed applications. With this 
new technique, almost any number 
of contacts can be spaced around 
the periphery of a contact panel 

for RF INTERFERENCE 

SUPPRESSION FILTERS 

CONSOLIDATED VULTEE 
B-36 BOMBER 

FILTRON IS SPECIFIED ON 

THE MAJORITY OF MODERN 

AIRCRAFT, GUIDED MISSILES, 

SIGNAL CORPS, ORDNANCE 

AND NAVAL EQUIPMENT 

FILTRON'S experienced RF Interfer- 
ence Suppression engineers are avail- 
able for the measuring, testing, and 
filter design for your equipment. The 
modern shielded laboratories are 
equipped to measure RF Interference 
from 14 KC to 1000 MC, in accord- 
ance with military specifications. 
FILTRON'S engineers have more than 
700 standard filters available, or will 
design a unit to meet your size, weight, 
mounting, voltage and current require- 
ments. 
FILTRON'S capacitor manufacturing 
and coil winding divisions, metal 
fabrication shop and metal stamping 
departments are exclusively produc- 
ing the highest quality components 
for FILTRON'S RF Interference filters. 

RE INTERFERENCE SUPPRESSION FILTERS FOR, 

Meters 
Generators 
Inverter, 
Electron& 

control. 

Dynomators 
Power Plants 
Actuators 
Gasoline 

Engines 
led altes tt io,.,l reducia, femme., 

Send for our LATEST CATALOG 

on your company letterhead 

THE CO., INC. 
FLUSHING, LONG ISLAND, N. Y. 

LARGEST EXCLUSIVE MANUFACTURERS 

OF RF INTERFERENCE FILTERS 
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HERMETICALLY SEALED 
TO MIL -T-27 SPECIFICATIONS 

NYT offers a wide variety of transformer types to meet military and civilian specifications, designed and manu- factured by specialists in transformer development. 
Latest NYT service for customers is a complete test laboratory equipped and approved for on -the -spot 
MIL -T-27 testing and faster approvals. 

NEW YORK 
TRANSFORMER CO., INC. 

ALPHA, NEW JERSEY 

NEW PRODUCTS (continued) 

at irregular intervals, depending on 
the timing required. Either short- 
ing or non -shorting switch action 
can be obtained. More accurate 
dimensions of contacts and spacing 
between contacts can be maintained 
than with previous methods of 
fabrication. 

Subminiature Triode 
RAYTHEON MFG. Co., 55 Chapel St., 
Newton 58, Mass., announces a new 
low-microphonic subminiature tri- 
ode designated CK6247 (formerly 
known as CK628). It has a maxi- 
mum noise output of 2.5 my a -c 
across 10,000 ohms in the plate cir- 
cuit when the tube is subjected to 
vibrational acceleration of 15 g at. 
40 cps. The normal amplification 
factor rating is 60, and the mutual 
conductance rating 2,500 ;,.mhos 
with maximum allowable plate volt- 
age of 275 v. 

Attenuation Networks 
THE DAVEN Co., 191 Central Ave., 
Newark 4, N. J., announces avail- 
ability of its new series 690, T or 
balanced -H attenuation networks. 
These networks are designed for 
use in general laboratory and pro- 
duction testing where ruggedness, 
flexibility and reliability are of 
prime importance. The series 694 
has a frequency range from 0 to 
50,000 cycles. These networks con- 
sist of plug-in impedance adjusting 
networks combined in compact as- 
semblies with either two or three 
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GAIR 
SHIPPING 

CONTAINERS 
Eliminate Many 

Hazards of Shipping 

Gair Corrugated Containers are 
so scientifically constructed that 
they offer the utmost PROTEC- 
TION against the many hazards 
of shipping...truly amazing how 
they withstand tremendous knock- 
ing about and rcugh usage. 

Without obligation Robert Gair 
offers a helping hand in solving 
shipping container problems. 

WRITE TODAY 
for technical information. 

eÍß 
,seaPet 01, 

ROBERT GAIR COMPANY, INC. 
155 EAST 44TH STREET, NEW YORK TORONTO 

PAPERBOARD FOLDING CARTONS SHIPPING CONTAINERS 

PRECISION 
POTENTIOMETERS 

T- 

CONDENSED SPECIFICATIONS 

Total resistance 
Percent resistance within brush circle 
Ancle of rotation 
Weight 
Torque (Approximate) 
Wire 
Resolution 
Angular accuracy 
Amplitude accuracy 
Maximum volts across winding 
Maximum speed 
Expected Life 

SINUSOIDAL TYPE 

7s0=.óó 2 62.51:= 

j26T 

T 
7 

e 
3z 

RL -11C 

RL 11-C RL 14 -MS 

16,000 ± 10% 35,400 ± 1% 
Approx. 85% 99 ± %% 

360° 3600 
4.75 oz. 1.8 lbs. 
ii oz in. 2 oz. in. 

80Ni20Cr 80 NI40ü 
.4° .2° 

f.6° ±.5 
f.8% t.6% 
150 350 

60 rpm 60 rpm 
350,000 cycles 200,000 cycles 

Illustration shows RL -11C unit, RL-14MS unit is approximately twice as large. Minor variations 
of these standard designs, available on special order, permit operation at high rotational 
speeds with some loss of accuracy but, with a substantial increase in expected life. Sine and 

cosine voltages are produced simultaneously. Resistances other than those shown above are 

available within certain limits. 

FOR COMPLETE DETAILS SEND FOR BULLETIN F -68-A 

NEWTON UPPER FALLS 64 MASSACHUScrIS 

FOR PORTABLE 
AND 

AIRBORNE 

Applications 

international 
instruments 

INSURE 

CONSISTENTLY 

HIGH PERFORMANCE 
MINIATURE 

AND SUB -MINIATURE METERS 

1" and 11/2" Panel Meters, 11/2" VU 

Meters, Illuminated Meters, Multitesters 

FOR AIRCRAFT, GUIDED MISSILES, 

ELECTRONIC EQUIPMENT, ATOMIC 

DEVELOPMENTS, COMMUNICATIONS 

AND INDUSTRIAL INSTRUMENTATION 

r - 

CONSTRUCTION 

light in weight, yet durable enough 
to withstand shock and vibration 
better than larger sized models. 

ACCURACY AND SENSITIVITY 

within ±3% of full deflection at 
any point on the scale. 

VERSATILITY 

adaptable to any requirement . . 

watertight and commercial models 
built to conform to applicable 

Government specifications. 

1 

Whatever you need, look to interna- 
tional instruments specializing in minia- 
ture and sub -miniature instruments. En 
gineering data sheets for standard 
models sent on request . . . special 
scales, ranges and other modifications 
can be provided to meet your require 
ments. Consult our engineering depart- 
ment giving details. Just write to: 

international 
instruments 

INCORPORATED 

P. O. BOX 2954, NEW HAVEN 15, CONN. 
s Liaison Engineers in Principal Cities 
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NEW PRODUCTS dependable instruments 

DENVER 
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etc. 
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The Heiland A-500 recorder embodies 
many features found only in much larger 
instruments ... easy loading; four quick 
change paper speeds; precision time lines; 
trace identification; paper movement in- 
dicator; direct monitoring of galvanometer 
light spots. Case dimensions 63A" x 9/8" x 
123A". Weight 33 lbs. Paper width 4"-100' 
long. Available for either 12 volt or 24 
volt D.C. operation. 

A-500 12 channels 

An 8 volt battery pack provides self con- 
tained power source affording complete 
portability and flexibility to the Heiland 
A-401 Recorder. Other features are similar 
to the A-500. Case dimensions with battery 
pack 7" x 91/2" x 121/4", without 41/4" x 
91/2" x 121/ "; Weight with pack, 39 lbs., 
without, 22 lbs. Single speed. Paper width 
2"- 100' long. Available for 12 volt or 24 
volt D.C. operation without battery pack. 

A-401 6 channels 

Accurate oscillograph records provide data for better product 
design and performance. Heiland recorders are being widely 
used for numerous aircraft, laboratory and industrial applica- 
tions. Write today for Heiland catalog of recorders, galva- 
nometers and associate equipment. 

HEILAND RESEARCH CORPORATION 130 E. Fifth Avenue, Denver, Colorado 

(continued) 

attenuation controls, depending 
upon the loss per step desired. The 
plug-in impedance matching net- 
works may be obtained in a wide 
range of impedance and loss, with 
special impedances and losses avail- 
able to meet requirements. Level 
of operation is + 20 db (0.6 w) 
maximum input, with accuracy of 
resistor units calibrated at -+-- 1.0 
percent. 

Fixed Coaxial Pads 
TELEWAVE LABORATORIES, INC., 100 
Metropolitan Ave., Brooklyn 11, 
N. Y., has announced a series of 
fixed coaxial pads for application in 
circuits operating at frequencies 
from 0 to 10,000 mc. Available are 
6, 10 and 20 -db pads. These coax 
pads are of conventional pi and T 
construction, utilizing metallized 
film resistors. Their small size and 
rugged characteristics render them 
highly useful in microwave circuits. 

Multiunit Tube 
RADIO CORP. OF AMERICA, Harrison, 
N. J. The 12BF6 is a multiunit 
miniature tube of the heater -cath- 
ode type containing two diodes and 
a medium -mu triode in one en- 
velope. It is intended primarily for 
use as a combined detector, ampli- 
fier and avc tube in automobile 
radio receivers operating from a 
12 -volt storage battery. The char- 
acteristics of the triode unit are 
such that it can be impedance - 
coupled or transformer -coupled to 
the output stage. In either case the 
triode unit can supply more than 
ample output with low distortion to 
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ENGRAVES, 

ROUTS, 

PROFILES and MODELS 

A real money saver for industry. Proven by the 
experience of tool and die, electronic machine, radio, 
electrical and instrument manufacturers. 

The Green Engraver zips out precision work 
on metal, plastics, wood, glass, hard rubber etc.. . 

engraves panels, name plates, scales, dials, molds, 
lenses, instruments, instruction plates, directional signs 

by simple tracing. Routing, profiling and three 
dimensional modeling indicate its versatility. Electric 
etching attachment available. 

FREE - Fact -packed folder yours upon 

STENCIL 

NUMBERED RING 

RYLED NW 

Specify the Green Engraver 
for the best in 
low cost performance. 
Special attachments and 
engineering service available 
for production work. 

request. 

(miiamJ /1n/j(,.ynen I y C , R .P O R A T E O 

363 PUTNAM AVENUE CAMBRIDGE, MASS. 

A NEW COMPLETE SERVICE ON 

ALL TYPES OF 
CONSTRUCTION 
NOW AVAILABLE 

AT LOW COST SIR RINGS and 

49 COMMUTATORS 
MOLDED OR FABRICATED TYPES 

FOR LOWEST POSSIBLE COST 

Assemblies of tt ese types can be supplied at low cost. 
Quality is the sighest in the industry. Dimensional 
accuracy and other characteristics are excellent and 
these units are highly recommended for instruments 
such as synchras. 

ONE PIECE ELECTRO -PLATED 
TYPES FOR EXTREME ACCURACY 

CALL, WRITE OR WIRE TODAY FOR 
QUOTATIONS ON YOUR REQUIREMENTS 

INSTRUMENT 

Wherever extreme dimensional precision, accu- 
rate concentr city, and high dielectric qualities are 
required the electro -deposition method is recom- 
mended ... the production of which is licensed 
under an exclusive arrangement with the Electro 
Tec Corporation. This well-known process is most 
satisfactory for miniatures and sub -miniatures 
down to .025" diameters. 

ULTRA -MODERN, COST REDUCING, NEW PRODUC- 

TION FACILITIES-The last word in plant, equip- 
ment and skilled personnel are grouped here to 

provide fast delivery at 

lowest unit cost. 

; ' a ZZZZZ 

CORP. OF AMERICA BLACKSBURG, VIRGINIA 

$Pediy 

Beue 
WIRES & CABLES 

for ALL your 
ELECTRONIC 
wiring needs! 

I Govt. Spec. Hookup Wire 

JAN -C-76 SRIR-SRHV PLASTIC 
Solid Colors or Spiral Markings 

WL -EXTRUDED NYLON JACKET 
Solid Colors or Spiral Markings 

AIRCRAFT WIRE -NYLON JACKET 
MIL -W-5086 (Supersedes AN -J -C -48a) 

105° C. U.L. APPROVED 
Thermoplastic Hookup Wire 

JAN -C-76 WL GLASS BRAID 
Also EXTRUDED NYLON JACKETED 

Solid or Tracer Colors 

Multiconductor, Shielded Cables 
To Meet Govt. Spec. 71.4945 I 

COMPLETE 
WAREHOUSE 

STOCKS 

Multiconductor Rubber Shielded Wires 
Covered Cables Insulated Hardware 
Tinned & Bare Wire Plugs, Jacks, Sockets 
Magnet Wire Test Leads, Switches 

Formvar Wire Insulators, Steatite, 
Vinyl Extruded and Ceramic 
Radio Grade Tubing Terminal Strips 

Quality Products for the Electronics 
Industries Since 1923 

Write for Catalog 52-E BIRNBACH 

BIRNBACH 
RADIO CO. INc. 

145 HUDSON STREET NEW YORK 13, N.Y. 
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NEW PRODUCTS (continued) 

Announcing a NEW, 
Different kind of Capacitor 

40 

Concentric High Ratio Air Capacitor 

The new Johanson Concentric High Ratio Air Capacitor recom- 
mends itself to applications requiring a low minimum capacity, 
high Q, and stability. It has a maximum capacity of 35 nunfd. and 
a minimum capacity of 1 mmfd. Because of this ratio of capacity, 
it has many varied applications in electronic equipment where 
capacitive adjustments need to be made over a wide range with 
great accuracy. 

The new Johanson capacitor is constructed entirely of silver- 
plated brass and Pyrex glass, which makes it ideally suited for all 
applications of a high frequency nature. It is a high Q capacitor 
at and above 200 mc. 

The friction spring of the new capacitor assures a permanent 
setting of the rotor. The vernier action of the rotor screw allows all 
adjustments up to eight full turns to be made quickly and precisely. 

SPECIFICATIONS 

Low minimum capacity, 1 mmf. High maximum capacity, 35 mmf. 
High Q - better than 10,000 at 15 mc. Voltage breakdown over 500V DC. 
High stability. High ratio - capacity at maximum 

is 35 times its minimum capacity. 
Vernier action - better than 8 turns to accomplish the capacity change. 
Capacity against rotation is a linear function. 

!6 

Requires space .700 x 1' long behind panel. 

Write for complete information 

MANUFACTURING CORPORATION 
10 ROCKAWAY VALLEY ROAD, BOONTON, N.J. 

17` 
32 - 

ACROSS FLAT 

drive a pair of 12V6-GT's operating 
at maximum plate voltage in the 
output stage of automobile re- 
ceivers. 

Magnetic Modulator 
LEAR, INc., 11916 W. Pico Blvd., 
Los Angeles 64, Calif. The F5A 
magnetic modulator, recently re- 
leased for general industrial use, 
is especially designed for accurate 
and stable conversion of low-level 
d -c signals into proportional a -c 
signals more suitable for electronic 
amplification. It utilizes signals 
derived from thermocouples, strain 
gages, certain computing devices 
and a multitude of other industrial 
instruments. The unit offers low 
distortion, almost unlimited life and 
extreme linearity with stability; is 
shockproof, hermetically sealed and 
magnetically shielded; has fast 
response, operates over a wide fre- 
quency range and is virtually 
unaffected by humidity and tem- 
perature changes. 

Vacuum Gage 
DISTILLATION PRODUCTS INDUSTRIES, 
division of the Eastman Kodak Co., 
Ridge Road West, Rochester 3, 
N. Y. Type PHG-09 gage covers a 
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U. G. CONNECTORS 
Our Coaxial Cable 

Connectors Meet All 
Government Specifications 

* ALL ORDERS DELIVERED PROMPTLY 

Manufacturers of 

Highest Quality Connectors 

ALLIED INDUSTRIES, INC. 
1023 S. 21st STREET 

LOUISVILLE 10, KY. 
Phone Arlington 4640 

s- 

100 MC BANDWIDTH 
PULSE AMPLIFIER 

^ º 

leeeeeeeeteellllee f, 
MODEL 214 je 

High output voltage and very fast rise time 

with no overshoot characterize the performance of the SKI 

Model 214 Chain Pulse Amplifier. The specially designed 

terminating cable provides a resistive output of 500 ohms and 

a capacitive output for connection to a cathode ray tube grid 

or deflection plates. Capable of deflecting a 5XP tube more 

than 1", the Model 214 finds extensive use in radar, oscillo- 

graphy, television testing, and nuclear physics. 

Write today for further information. 

FEATURES 

MAX. OUTPUT VOLTAGE 
125 volts 

RISE TIME 
.006 usec. 

GAIN 
30 db 

INPUT IMPEDANCE 
180 ohms 

BANDWIDTH 
40 KC to 100 MC 

Available 
NOW! 

O.06µ sec complex pulse applied 
directly to oscilloscope plates. 
Rise time approx. 0.O01µ sec. 

/` 
Pulse through Model 202P Wide 
Band Chain Amplifier and Model 
214 Chain Pulse Amplifier (50 db 
gain ). Note reproduction of fine 

detail. 

S K L 
SPENCERS KENNEDY LABORATORIES, INC. 
186 MASSACHUSETTS AVE., CAMBRIDGE 39, MASS. 

... TO MEET 

SIG. C. SPEC. 

MIL -M-10304 

8 PIUS f;7t are s 
EXTRA 

"RUGGEDIZED" 
FEATURES o Meter movement shock - 

mounted and housed in rub- 
ber -lined case. 

0 Meter movement sup- 
ported by die-cast frame for 
greater strength and in- 
creased accuracy. 

O Observation window rub- 
ber grommeted and sealed 
to rubber lining of case- 
providing hermetical seal of 
high dielectric materials. 

O Non -rigid mounting of 
observation window with 
rubber grommet increases 
resistance to shock. 

O Each meter designed and 
built by SUN to highest 

quality and precision stand- 
ards. 

EXTRA 
INSTALLATION 
ADVANTAGES 

O Slight convexity of ob- 
servation window reduces 
chance of accidental break- 
age during installation or 
shipment. 

°Terminals side -tapped 
and provided with tined bind- 
ing screws to facilitate wiring 
with or without wire lugs or 
by pressure, soldering or 
both. 

O Breakage or damage in 
wiring is reduced through 
non -rigid mounting of termi- 
nals and use of flexible in- 
terior conductors. 

Building rugged electric meters is not new to 
suN ... For over 20 years, the automotive 
industry has depended on SUN as one of the 
largest "D'Arsonval- type" meter manufac- 
turers-to produce rugged, tough meters that 
will stand up under the abuse and rough 
handling of portable field instruments used 
in automotive repair work. SUN "Ruggedized" 
Meters not only meet Specification MIL -M- 
10304 (Sig. C)-but also embody many plus 
features that make installation easier, faster 
and help prevent assembly or shipping dam- 
age. Complete data bulletin on SUN "Rug- 
gedized" Meters available on request. 

SUN "Ruggedized" Meters are available at 
D -C Volt Meters, Ammeters, Milli -ammeters 
and Micro -ammeters and also may be ordered 
as recttfter type A -C instruments. e060-0 

SUN ELECTRIC 
CORPORATION 

383 Avondale A , Chicago 31, Illinois 
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NEW PRODUCTS (continued) 

on industry's doorstep to expedite your needs 

for quality tubular and split rivets, rivet -setting 

machines and special cold -headed fasteners. 

Write for an important new brochure, "THE 

MILFORD METHOD", describing Milford's latest 

contribution to industrial progress ... a com- 

plete service integrating fastener research, 

design and engineering with manufacturers' 

production. 

THE NEW PACIFIC DIVISION 

715 S. Palm Ave. Alhambra, Calif. 

the 

NEW ENG. DIVISION 

855 Bridgeport Ave. Milford, Conn. 

ILLINOIS DIVISION 

806 Illinois Ave. Aurora, III. 

OHIO DIVISION 

1106 W. River St. Elyria, O. 

IÑ iïá IIÌ 

intPENN DIVISION > 14ÿintit- 
26 Platt St. Hatboro, Pa. 

ILFORD RIVET & MACHINE CO. 
the name to rivet in your memory 

for fasteners 

range of 8 million to 1 on a single 
meter from a single pickup. It can 
be used to read vacuums from 0.50 
mm to 10-' mm Hg. The all -metal 
pickup tube which handles this 
range works on the glow discharge 
principle. In the tube, permanent 
magnets provide a field which 
lengthens the electron paths into 
tight spirals that give high ioniza- 
tion per electron, with a cascade 
effect. Having no filament to burn 
out, the new tube can be operated 
at full atmosphere without damage. 
In addition, the circuit is insensi- 
tive to fluctuations in line voltage. 

Low -Loss UHF Cable 
COLUMBIA WIRE & SUPPLY CO., 2850 
W. Irving Park Road, Chicago, Ill., 
announces a new low -loss cable de- 
veloped by Anaconda and designed 
for uhf television reception. The 
cable is of semisolid construction 
and features 22 -gage copperweld 
conductors, suspended polyethylene 
tubes within a heavy virgin polye- 
thylene jacket of special design. 

Dehumidifier 
THE WALTON LABORATORIES, Irving- 
ton, N. J. The Aqua -Sorber dehu- 
midifier includes an automatic 
control that saves on power con- 
sumption and is activated by the 
moisture content of the atmos- 
phere. Thus it operates only when 
necessary rather than at timed in- 
tervals. Other features include 
maximum air flow, easy removal of 
the water container and a hose 
connection readily accessible for 
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VEE-D X 
Sectional Tower 

MOST ECONOMICAL FOR 

MICROWAVE FM TV 

COMMUNICATIONS RADAR 

Actual photograph of VEE-D-X 
Sectional Tower installation show- 
ing 152 MC ground -plane antenna 
suited for ground -to -plane, ship -to - 
shore, and mobile communications. 

THE LaPOINTE-PLASCOMOLD CORP. 

ROCKVILLE, CONNECTICUT 

SS` I7stE 
MOLDED 

RESISTORS 

Of particular interest to all who need 

resistors with inherent low noise level 

and good stability in all climates 

HIGH VALUE RANGE 
10 to 10,000,000 MEGOHMS 

This unusual range of high value resistors 

was developed to meet the needs of scien- 

tific and industrial control, measuring and 

laboratory equipment - and of high voltage 

applications. 

STANDARD RANGE 
1000 OHMS TO 9 MEGOHMS 

Used extensively in commercial equip- 
ment including radio, telephone, tele- 
graph, sound pictures, television, etc. 
Also in a variety of U. S. Navy 
equipment. 

TICE 
DENTAL 

SEND FOR 

BULLETIN 4906 

It gives details of both the 
Standard and High Value 
resistors, including con- 
struction, characteristics, di- 
mensions, etc. Copy with Price 
List mailed on request. 

INDUSTRIAL DIVISION 
Dept. R, 10 East 40th St. 

NEW YORK 16, N. Y. 

Western District Office Times Building, Long Beach, California 

ELECTRIC INSTRUMENT & CONTROL HEADQUARTERS 

YS, OfFTHESH SERVICE 

?I.= "I 

(e 

FOR SPEED 
Wire - Code RDL 

Teletype - NY 1-2906 

Phone - BArclay 7-4209 

CONSULT US ABOUT YOUR REQUIREMENTS 

Electro -Tech maintains one of the largest and most com- 
plete stocks in the country of electrical meters, instru- 
ments and industrial control equipment-representing 
over 250 top lines. 

Yes, our warehouse is bulging with standard stocks of 

Counters 
Panel Meters 
Transformers 
Switchboard Meters 
Micro Switches 
Photo Electric Equipment 
Relays 

Solenoids Toggle Switches 
Tachometers Shunts (Electrical) 
Thermometers Meggers 
Thermostats Solenoid Valves 
Rectifiers Pyrometers 
Rheostats Multimeters 
Timers Oscilloscopes 

and Laboratory Standard Instruments 

In addition, we manufacture and stock Special Test Equip- 

ment Electric Heating Units Current Transformers 

Pyrometers Thermocouples Rectifiers. 

Our laboratory is available for re- 
pair work, resealing, recalibration 
and special calibration of your elec- 
trical and industrial instruments. 
Often months are saved by reseal- 
ing and calibrating stock instru- 
ments to your specifications. 

"The 
Industries 

BuYtn9 Guide" 
our 

GENERAL 
CATALOG 

E-12 

FREE 

ELECTRO -TECH EQUIPMENT CO. 
55 LISPENARD ST., NEW YORK 13, N. Y. 
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MOSINEE 
"7fix»,e f/uraz :33.I/91" 

If you have a fabricating or processing 

problem involving paper ... if you re- 

quire definite technical characteristics 

and, above all, dependable uniformity, 

it may be worthwhile for you and 

MOSINEE technicians to get together. 

MOSINEE is not interested so much in 

terms of volume production as in our 

ability to render helpful service to man- 

ufacturers in the field of electronics 

and in the electrical goods industry. Our 

paperologists" are at your service for 

consultation. Please write Dept. E. 

MOSINEE PAPER MILLS COMPANY MOSINEE, WIS. 

óóeft&d ,YaAeì aiui/w/i ìe 

NEW PRODUCTS (continued) 

permanent automatic water re- 
moval through drain piping. The 
unit is equipped with 1/5 horse- 
power motor that provides 56 -per- 
cent greater power than the con- 
ventional 1 horsepower motor. 

Voltage Calibrator 
TEL-INSTRUMENT CO., INC., 50 Pat- 
erson Ave., East Rutherford, N. J., 
has available the type 2004 voltage 
calibrator that is designed to make 
any oscilloscope an accurate visual 
voltmeter. It measures the peak to 
peak voltage magnitude of a com- 
plex or sinusoidal waveform from 
10 my to 100 v within ±2 percent. 
A direct -reading front panel meter 
indicates the location of the a -c 
axis with respect to the negative 
voltage peak with an accuracy of 
±3 percent. It provides an exter- 
nally available square wave for 
checking and recompensating the 
scope probe attenuator and elimi- 
nates repeated disconnection of 
calibrator leads by use of front 
panel switches. 

Double -Flash Light Source 
EDGERTON, GERMESHAUSEN & GRIER, 
INC., 160 Brookline Ave., Boston 15, 
Mass. Type 2307 double -flash unit 
is used to take two superimposed 
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ferrites 
You'll be well repaid by get- 

ting the facts on a special 

group of Pure Ferric Oxides, 

developed by Williams es- 

pecially for use in the manu- 

facture of ferrites. 

Williams Ferric Oxides analyze 

better than 99% Fe203. They 

contain a minimum of im- 

purities. They are available in 

a broad range of particle sizes 

and shapes. Among them, 

we're certain you'll find one 

that's "just right" for your 

requirements. The proper ap- 

plication of Ferric Oxides to 

the manufacture of Ferrites is 

our specialty. 

Tell us your requirements ... 
we'll gladly send samples for 

test. Chances are good that 

our Ferric Oxide "Know How" 

can save you considerable time 

and money. Address Dept. 25, 

C. K. Williams & Co., Easton, Pa. 

. WILLIAMS & CO. 
, Pa. East St. Louis, Ill. 

Emeryville, Cal. 

P. S. We also produce IR N 

Magnetic Iron powders for the 
Electronic Core Industry, the 
Magnetic Tape Recording Indus- 
try and others. Write for com- 
plete technical information. 

AVAILABLE NOW 

This new 20 Cycle Inverter was designed and developed in Kellogg Labora- 
tories for military use. Now, in addition to military application, it is available 
for commercial purposes. Check your requirements against the features, exclusive 
with Kellogg, that are listed below. 

A miniaturized, hermetically sealed 
inverter designed to provide a 20 
cps output from a DC source. 
Suitable for a variety of applica- 
tions where a source of 20 cps 
ringing signals is required. Operating Temp 
Incorporates a special noise sup- 
pression filter. 
Operates Over a wide range of 
DC input voltages from 80 to 140 
volts. Mtg. Dimensions 
Reaches full output in less than Dielectric strength 
0.25 sec. 

Overall size (approx.) 

Mounts 

Contact rating 
Contact dwell 

Output voltage (p. to p.) ... = DC input voltage 
Output frequency 20 cps i- 1.5 cps 

30 VA. .25 amps. max. 
74% min. 

-40°C to 85°C 
3-11/32 L x 

2-1/32 Na x 2-7/8 H 
4 No. 4-40 x 1/4 studs 

1-23/32 x 2-29/32 
200 V. DC each terntinal 

to case 

For »tore information write Dept. 26-r, 

ELLOSS. 

.ts err Sales Offices: 79 W. Monroe St., Chicago 3, Ill. 

SWITCHBOARD AND SUPPLY CO. An Associate of International Telephone and T.I.graph Corporation 

DC to AC Converters 

Recorder Converters 

- 

Inductor Alternators 

Magmotors 

Dynamotors Genemotors 

DEPENDABLE ... COMPACT... EFFICIENT 

Zatevu, Power 
Carter DC to AC Converters, Dynamotors, Genemotors, 

Magmotors, and Inductor Alternators (inverters) are 

made in a wide variety of types and capacities adapt- 

able to communications, laboratory, and industrial ap- 

plications, of many kinds. Widely used in aircraft, 

marine, and mobile radio, geophysical instruments, 

laboratory work, ignition, timing and many other uses. 

Tart 
- dl' 

© , 

fOp Co. 
2646 N. Maplewood Ave., Chicago 47 

Sales Offices in Principal Cities 

*Trade Mark 
Registered 

MAIL COUPON FOR CATALOGS 

Please send catalogs containing complete in- 
formation on Carter Rotary Power Supplies. 

Name 

Address 

City Stat. .r «Ili «11 
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For more than 18 years, Eclipse -Pioneer has been a leader in the devel- 
opment and production of high precision synchros for use in automatic con- 
trol circuits of aircraft, marine and other industrial applications. Today, 
thanks to this long experience and specialization, Eclipse -Pioneer has 
available a complete line of standard (1.431" dia. X 1.631" Ig.) and 
Pygmy (0.937" dia. X 1.278" lg.) Autosyn synchros of unmatched preci- 
sion. Furthermore, current production quantities and techniques have re- 
duced cost to a new low. For either present or future requirements, it will 
pay you to investigate Eclipse -Pioneer high precision at the new low cost. 

DREG. TRADE MARK BENDI% AVIATION CORPORATION 

AVERAGE ELECTRICAL CHARACTERISTICS -AY -200 SERIES** 

TNumber 
Input Voltage 

Excitation 

Input 

Milnal liamperes 
urrent 

Input 

W Watts 

Input 
Impedance a 

Stator Output 
es 

Line to Line 

Rotor 
Resistance 

Ohms 

Stater 
Resistance 

Ohm, 

Maximum 

En:Innes" 

Transmitters 
AY201-1 26V, 400-, 1 ph. 225 1.25 25-+115 11.8 9.5 3.5 15 

AY201-4 26V, 400-., 1 ph. 100 0.45 45-+225 11.8 16,0 6.7 20 
Receivers AY201-2 26V, 400-x, 1 ph. 100 0.45 45+j225 11.8 16.0 6.7 45 

Control 
Trans. Trans- 
formers 

AY201-3 From Trans- 
Autosyn Dependent Upon Circuit Design 42.0 10.8 15 

AY201-5 From Trans. 
Autosyn Dependent Upon Circuit Design 250.0 63.0 15 

Resolvers 
00221-3 26V, 400-, 1 ph. 60 0.35 108+j425 11.8 53.0 12.5 20 

ÁY241-5 IV, 30--,1 ph. 3.7 - 240+j130 0.34 239.0 180.0 40 

Differentials ÁY231-3 From 
as Autosyn Dependent Upon Circuit Design 14.0 10.8 20 

*Also includes High Frequency Resolvers designed for use up to I00KC (AY251-24) 

AY -500 (PYGMY) SERIES 

Transmitters 00503-4 26V, 400-, I ph. 235 2.2 45+000 11.8 25.0 10.5 24 

Receivers ÁY503-2 26V, 400-, 1 ph. 235 2.2 45+j100 11.8 23.0 10.5 90 

Control 
Trans- Trans- 
formers 

ÁY503-3 From Trans. 
Autosyn Dependent Upon Circuit Design 170.0 45.0 24 

AY503-5 From Trans. 
Autosyn Dependent Upon Circuit Design 550.0 188.0 30 

Resolvers 
AY523-3 26V;400--, 1 ph. 45 0.5 290+j490 11.8 210.0 42.0 30 

AY543-5 26V, 400+, 1 ph. 9 0.1 900+j2200 11.8 560.0 165.0 30 

Differentials ÁY533-3 From Trans. 
Autosyn Dependent Upon Circuit Design 45.0 93.0 30 

For detailed information, write to Dept C. 

ECLIPSE -PIONEER DIVISION of j 
TETERBORO, NEW JERSEY AVIATION COR/ORATION 

Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. 

NEW PRODUCTS Icontinued) 

photographs as closely timed inter- 
vals for measuring velocities. Sub - 
microsecond (, µsec) exposures by 
silhouette cover an 8 -in. square 
field. An electronic delay circuit, ac- 
curate to 0.5 µsec, varies the inter- 
val between flashes up to 100 µsec. 
Synchronized photoelectrically or by 
a pulse, the shadow method makes 
shock waves visible in photographs, 
for simple determination of aver- 
age velocities. Two circuits ener- 
gize one light source to give 
equally -bright pulses of light from 
the same position in space. With the 
field lens, a suitable exposure is 
made on Super XX film. 

Molded Capacitors 
INTERNATIONAL RESISTANCE CO., 
401 N. Broad St., Philadelphia 8, 
Pa. Type CAS molded capacitor is 
identical in size to the type BTS 
resistor (§i in. long x á in. di- 
ameter). It is specially designed 
to obtain small values of capaci- 
tance with exceptionally high Q for 
its range, and is currently being 
manufactured in standard values 
from 0.22 µµf to 2.2 µµf, -±-20 per- 
cent standard tolerance. The new 
unit, molded in thermosetting ma- 
terial, is suitably protected for all 
applications requiring an insulated 
capacitor, particularly where exact- 
ing small -value capacitances are 
required as in trimming applica- 
tions, and meets JAN -C -20A in 
temperature coefficient and humid- 
ity. 

Radiation Counter 
NORTH AMERICAN PHILIPS CO., 
INC., 750 South Fulton Ave., Mt. 
Vernon, N. Y., has announced a 
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REXOLITE 
(FORMERLY G. E. TEXTOLITE 1422) 

THE Better 
paS11 

10N 
U Hr F. 1NSULAI 

BECRUSE OF:- 
electrical 

outstanding 
erties machinobilitY 

' superiort resistance 
{ high heat st 

low téitial cost 

and extremely 

Rite 
«( ` di 

* , 1 ill 
lll 

A 

Rexolite 1422 has been specifically 
designed and developed to meet 
the growing need for a lightweight - low cost U. H. F. insulating 
material. 
Rexolite 1422 is available for im- 
mediate delivery as centerless 
ground rod in any diameter up to 
1". Also cast in larger diameter 
rods and sheets. 
Meets JAN -P-77 and MIL -P -77A spec- 
ifications. 
The unusual chemical inertness and 
physical properties of Rexolite 1422 
allow its use where other materials 
fail. 
For use in: connectors, coaxial con- 
nectors,waveguide, antennas, leads 
and spacers, spreaders and air 
wound coil supports, coil forms. 

Write today 
for technical 

bulletins and 
samples. Our en- 
gineering staff is al- 
ways at your dis- 
posal. 

Manufacturers of Non -strip wire, High Tempera- 
ture Electrical Tubing and other extruded plastic 
products. 

THE REX CORPORATION 
65 LANDSDOWNE STREET 

CAMBRIDGE 39, MASS. 

It pays to check your requirements with 
PARAMOUNT ... because you benefit 
from PARAMOUNT'S coil -proved design 
and construction-vast range of stock 
arbors-wide experience in engineering 
special tubes! Hi -Dielectric. Hi -Strength. 
Kraft, Fish Paper, Red Rope, or any com- 
bination wound on automatic machines. 
Tolerances ± .002". 

ALSO: Shellac -Bound Kraft paper tubing. 
Heated shellac forms an adhesive bond 
between the laminations. Absolutely mois- 
ture resistant. 

SINCE 1931 

Paramount 
PAPER TUBE CORP. 

616 Lafayette St., Fort Wayne, Ind. 

Mirs. of Paper Tubingfor the Electrical Industry 

IN -RES -CO 

SQUARE 
RECTANGULAR 
TRIANGULAR 
HALF -ROUND 

ROUND 

WEIGHT! 
TYPES CX X BXgI 

WIRE WOUND -another IN -RES -CO solution 

RESISTORS for CIRCUIT DESIGNERS 

SEALED IN MOLDED BAKELITE 

PLUS LIGHTWEIGHT 

The dependable resistive elements 
that combine positive sealing with the 
important advantage of lightweight. 
Molded Bakelite core reduces weight 
by one-half compared to ceramics. 
Positive seal effectively protects the 
winding against harmful climatic con- 
ditions. Additional IN -RES -CO fea 
tures include long life stability, hard 
soldered connections to terminals and 
extra -sturdy, vibration proof terminal 
leads. Both CX and BX Resistors 
include space -saving terminal sup- 
ported axial terminals of tinned wire.. 

IN -RES -CO 
TYPE CX 

NON -INDUCTIVE 
RESISTOR 

IN -RES -CO 
TYPE BX 

NON -INDUCTIVE 
RESISTOR 

INSTRUMENT 
RESISTORS CO. 

COMMERCE 
IN NESII 

UNION 
AVENUE NEW JERSEY 

APPLICATION -DESIGNED RESISTORS FOR ELECTRONICS AND INSTRUMENTATION 

ASK FOR THE NEW 
RESISTOR HANDBOOK - 
Contoins complete data on 
resistors for eery purpose 
and their recommended 
applications Please 
make request on com 
pony letterhead 
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71.64i. 
COUNTING 

PLUS CONTROL 
AT RATES TO 

40,000 CPS 
WITH 

PRESET COUNTERS 

DESCRIPTION-The Berkeley Preset Counter is an electronic decade with 
provisions for producing an output signal or pulse at any desired preset count 
within the unit's capacity. Any physical, electrical, mechanical or optical 
events that can be converted into changing voltages can be counted, at rates 
from 1 to 40,000 counts per second. Total count is displayed in direct -reading 
digital form. Presetting is accomplished by depressing pushbuttons corres- 
ponding to the desired digit in each column. Model 730 Preset Decimal 
Counting Units are used. These are completely interchangeable plug-in units 
designed for simplicity of maintenance and replacement. 

APPLICATIONS-Flexibility and simplicity of operation make the Berkeley 
Preset Counter suitable for both production line and laboratory use. It has 
practical applications wherever signalling or control, based on occurrence of 
a predetermined number of events or increments of time is desired. Output 
signals from the unit can be used to actuate virtually any type of process con- 
trol device, or to provide aural or visual signals. 

SPECIFICATIONS Model 

MAX. COUNT CAPACITY 

422 423 424 425 426 

100 1000 10,000 100,000 1,000,000 
INPUT SENSITIVITY (MIN.) ± 1 v. to ground, peak; at least 2 µ sec. wide 
OUTPUT Choice of pos. pulse and relay closure, or pos. pulse. SPST 

relay closure approx. /30 sec; pulse output is + 125 v. 
with 3 µ sec. rise time and 15 µ sec. duration. 

PANEL DIMENSIONS 151/4" x 83/4" 19" x 81/4" 
OVERALL DIMENSIONS 161/4" x 10+/4" x 13" 201/4" x 101/2" x 15" 
POWER REQUIREMENTS 117 v. '± 10% @ 90w. 117 v. ± 10% @ 180 w. 
PRICE (F.O.B. FACTORY) $375 $450 $595 $695 $795 

M 3 For complete information, please request Bulletin 1012 

Am Scie4tec 
division of BECKMAN INSTRUMENTS INC. 

2200 WRIGHT AVENUE RICHMOND, CALIFORNIA 
"DIRECT READING DIGITAL PRESENTATION OF INFORMATION" 

NEW PRODUCTS (continued) 

new scaler -printer designed for 
radiation counting as applied in 
nuclear work, packaging and other 
applications. The instrument indi- 
cates in printed numerals up to 999 
and provides for multiplying this 
figure by 2, 4, 8, 16, 32 and 64. 
It will resolve pulses separated by 
5 sec and performs reliably for 
indefinite periods of time. An in- 
terval timer having a range up to 
55 seconds allows count accumula- 
tion for a predetermined interval, 
reproducible to within 0.13 second. 
The instrument counts electron- 
ically, stores the counts in a mem- 
ory circuit, and after completion of 
the counting interval channels the 
memorized count into a mechanical 
printer where part movements are 
minimized to assure long life. 

Induction Heating Units 
LINDBERG ENGINEERING Co., 2450 
W. Hubbard St., Chicago 12, Ill. 
Model LI -50A-1 high -frequency in- 
duction heating unit provides more 
than 50 kw at 400,000 cps on a 
100 -percent duty cycle. The new 
units are recommended for heating 
and fabricating operations that call 
for production brazing, soldering, 
hardening, forging or shrink fit- 
ting. Input is 230, 460, 550 v, 3 
phase, 60 cycle. Dimensions of the 
unit are 96 in. wide, 68 in. deep and 
80 in. high. Weight is 5,400 lb 
without accessories. 

Literature 
Ceramic Disk Capacitors. Aerovox 
Corp., New Bedford, Mass., has 

t- 
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At your service, for all 

small bearing problems, 

the Bird Company 

engineering staff designs 

accurate sapphire and 

glass jewel bearings used 

in the world's most famous 

aircraft, electrical and 

timing instruments; 

weather and all types of 

recorders; and fine . 

indicating apparatus. 

Close tolerances, accuracy, 

and long life qualify 

Bird Jewel Bearings to 

insure quality in your 

finest instruments. 

Quotations on request for 

jewels made to 

specifications for your 

individual requirements. 

The engineering staff of the Bird Com- 
pany is at your service for all small -bearing 
problems. 

Serving industry with fine jewels since 1913 

PiCG& Co., Inc. 
Sapphire and glass jewels Precision glass grinding 

Ferrite precision products Sapphire stytil 

7 Spruce Street, Waltham 54, Mass. 

ELECTRON ICS - December, 1952 

New Cata\oc 

Di -Acre (pronounced Die-ack- 
ro) is the registered brand 
name for DI -ACRD Brakes, 
Notchers, Punch Presses, Rod 

Porters, Rollers, Shear, 
Benders. 

PRECISION 
METALWORKING 

MACHINES 

Request 

Your Copy 

Now! 

"DIE -LESS DUPLICATING" 
SAVES TOOLING COSTS, 
SPEEDS PRODUCTION 

Shows many photos of "Die -Less Duplicating" 
forming technique with Di -Acro Machines. Features 
36 hand and power models in quick reference 
tables. Explains free Di -Acro Engineering Service. 
Write for your copy now. 

O'NEIL-IRWIN MANUFACTURING CO. 
321 8th Avenue Lake City, Minnesota 

HERMETICALLY- SEALED 
for positive proof against 

COLD and HEAT(from-100°F. to +250°F.) 

MOISTURE CORROSION DIRT 

OIL ICE JAMMING 
Here's a dependable limit switch that pro- 
vides true Environment -Free performance. 
With operating parts fully sealed in an 
inert gas, this switch will not freeze or 
jam. It is impervious to moisture, oil, 
dirt, tampering and mis -adjustment. 

Accuracy with Long -Life 
Rigid tests by users have proved that 
Electro -Snap Switches last longer-while 

Whatever your use for precision switches, gee the facts on the 

ELECTRO -SNAP Line. Write for FREE Basic Switch and Catalog. 

retaining complete accuracy and relia 
bility of operation ... both electrically 
and mechanically. They are available' 
with mountings and actuators to fit them 
to a broad range of uses. 

ELECTRO -SNAP SWITCH & MFG. CO. 

4218-30 WEST LAKE ST., CHICAGO 24, ILLINOIS 
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PHAL 

In these days of highly complex elec- 
tronic devices, wiring is a factor to be 
supplied by experts only! 

In a busy plant in Worcester, Massa- 
chusetts, there is a group of skilled 
electronic wiring "tailors". These men 
and women are daily solving the most 
exacting cable problems. Equally im- 
portant to you is the hard and fast 
quality control that Phalo exercises in 
the production of every foot of cable. 

For the tailor-made answer to your 
next electronic wiring problem . . . 

get PHALO! 

Know and compare PHALO electronic 
wiring! 

PHALO 
PLASTICS 

CORPORATION 
Corner of Commercial Street 

Worcester, Massachusetts 

Send me information on 

PHALO electronic wiring. 

Name 

Title 

Company. 

Address 

City State 

NEW PRODUCTS (continued) 

available its 1952-53 catalog that 
includes expanded listings of ce- 
ramic disk capacitors. The ex- 
panded listings now range from 
0.00001 to 0.01 p.f for single -section 
units; from 0.001 to 0.004 pi for 
two -section units; and 0.0015 and 
0.002 for three -section units. The 
high -Q disk capacitors discussed 
come in seven sizes for bypassing, 
blocking and coupling applications. 
They are also available for tem- 
perature compensating where high 
Q and stability of capacitance are 
essential. 

D -C Bridge and Amplifier. Alle- 
gany Instrument Co., Inc., 1000 
Oldtown Rd., Cumberland, Md. 
Model 2001 d -c bridge and amplifier 
is technically described and illus- 
trated in a single -page bulletin. 
Chief features and specifications 
are given. The instrument de- 
scribed is designed for use with 
d -c bridge circuits and thermo- 
couples and utilizes electronic in- 
version of d -c potentials by means 
of a 50-kc inverter. 

Locknuts. Standard Pressed Steel 
Co., Jenkintown, Pa. Thin locknuts, 
one-third lower in height, that meet 
or exceed in many instances mini- 
mum Army -Navy tensile require- 
ments for regular -height locknuts 
are described in a new 26 -page 
catalog. Sizes, fits, part numbers, 
dimensions, tensile values, ma- 
terials, packing quantities and 
weights are listed in the catalog 
for all Flexlocs in both thin and 
regular design and for aircraft and 
commercial use. The book is well 
illustrated and stoutly covered for 
shop use. The Flexlocs described 
are made of various materials that 
can be used in temperatures from 
subzero to 750 deg. 

Process Industries Instruments.. 
Ess Instrument Co., 96 South 
Washington Ave., Bergenfield, N. J., 
has available bulletin 522 describing 
the wide range of application of 
"electric eyes" to process indus- 
tries. The bulletin, by means of 
problem and solution, covers some 
usual and unusual installations that 
have been made for instant and 
accurate monitoring of process 
flows. It points up techniques used 

e 

342 
December, 1952 - ELECTRON ICS 



t? 

Form Wound 
Paper Section 
Acetate Bobbin 
Molded Coils 
Bakelite Bobbin 
Cotton Inter- 
weave 
Coils for High 
Temperature 
Application 

ELECTRICAL and ELECTRONIC 

ENGINEERS 
With Several Years' Experience 

or Advanced Degrees for Permanent Positions with 

Endicott, N. Y. 

TRADE MARK 

Excellent Opportunities in the Fields of: 

Audio Amplifier Design Servo 
Amplifier Design Servo and 
Computer Theory Receiver - 
Transmitter Design Small Trans- 
former Design Regulated Power 
Supply Design Circuit Design 
Test Equipment Design Logical 
Design Pulse Techniques Pro- 
gramming Electrostatic Storage 
Magnetic Recording Component 
Development Environmental 
Testing Production Engineering 

Poughkeepsie, N.Y. 

Good salaries, unusual opportuni- 
ties for professional development, 
exceptional employee benefits, ex- 

cellent working and living condi- 
tions, moving expenses paid. 

Write, giving full details, includ- 
ing experience and education to: 
Mr. E. H. Getkin, Coordinator of 
Engineering Recruitment, Inter- 
national Business Machines, Dept. 
686 (4), 590 Madison Avenue, 
New York 22, N.Y. 

It's "TREATMENT" 
that makes DANO 
your Best Bet for Coils 

D ANO's battery of vacuum 
impregnating tanks and heat 
controlled ovens for curing 
varnish impregnations is al- 

ways at your service. Yes, Dano coils and Dano customers are always 

treated in the manner that makes your production pay dividends. 
Send us samples or specifications with quantity requirements 
for our recommendations. No obligation! 

Also, Transformers Made To Order 

THE DANO ELECTRIC CO. 
93 MAIN ST., WINSTED, CONN. 

19 STOCK SIZES AT 

PUBLISHED PRICES! 

... without 
NOW available to you 

costly sub -contracting 
problems 

SAIE +v 
Q RII 

REPAIR PARTS 

FOR THE PROTECTION 
OF ON -BOARD 

To better service your 

standard TYPE MSpecification arion 
Stock need tor P Boxes we 

SPARE OR REPAIR Spare -Parts 
STEEL put them on a moss 

PARTS BOXES, made tth hove 
line 

accordance production strict P 

Military Specifications. price Chart 

OD UCTS IN Write for Size an d C. 
FETAL P R11oo U C ,I e, N Y. 

DO LIN 
LEXINGTON 

AVE 

r 

THE 
TWIN TUBE 

IIDCKETSCDPE 

MODEL 

S15A 

A new concept in multiple trace 
oscilloscopy made possible by 
Waterman developed RAYONIC 

rectangular cathode ray tube, pro- 
viding for the first time, optional 
screen characteristics in each 
channel. S -15-A is a portable twin 
tube, high sensitivity oscilloscope, 
with two independent vertical as 

well as horizontal channels. A 
"must" for investigation of elec- 

tronic circuits in industry, school, 
or laboratory. 

Vertical channels: 10mv rms/inch, with response 
within -2DB from DC to 200kc, with pulse rise 

of 1.8µs. Horizontal channels: 1v rms/inch 
within -2DB from DC to 150kc, with pulse rise 

of 3µs. Non -frequency discriminating attenu- 
ators and gain controls, with internal calibra- 
tion of traces. Repetitive or trigger time base, 

with linearization, from 1/2cps to 50kc, with 

± sync. or trigger. Mu metal shield. Filter 

graph screen. And a host of other features. 

I WATERMAN PRODUCTS CO., INC. 

PHILADELPHIA 25, PA. 
CABLE ADDRESS: POKETSCOPE 

WATERMAN PRODUCTS INCLUDE: 

S -4-A SAR 
S -5-A LAB 
S -10-B GENERAL 
S -11-A INDUSTRIAL 
S -14-A HIGH GAIN 
S-14-13 WIDE BAND 

PULSESCOPE 
PULSESCOPE 
POCK ETS COPE 
POCK ETSCOPE 
POCK ETSCOPE 
POCK ETS CO PE 

Also RAKSCOPES, LINEAR 

AMPLIFIERS, RAYONIC" TUBES 

and other equipment 
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NEW PRODUCTS (continued) 

1 

Keep these important 
dates open... 

FOR THE 2 ND NATIONAL 
CONVENTION and 
TRADE SHOW OF 

"sTili TE of 5118 PLUS IIFA[ERN ' 
OUTDOOR GOODS 

AIRCRAFT MATERIALS 
METAL & LUMBER Products 

HARDWARE 
otel Statler 

CHEMICALS 
Supplies & Equipment 33rd St. and 7th Ave. 

INSTRUMENTS & TOOLS 

CAMPING ITEMS 
SPORTING GOODS 

MACHINERY 

APPAREL 
FITTINGS 

ROPE & WIRE ROPE 

ELECTRIC & 

New York City 
Tuesday, January 6 10 a.m. to 10 p.m. 
Wednesday, January 7 10 a. m. to 5 p.m. 
Thursday, January 8 10 a.m. to 10 p.m. 

SOME LOCATIONS AVAILABLE 
Write - Wire - Phone Inquiries to: 

ELECT 

SOFT GOODSS INSTITUTE of SURPLUS DEALERS PAINTS, etc. 
673 Broadway New York City 

INC. 

Phone: ORchard 4-6300 

for either gases or liquids and de- 
scribes standard and special in- 
struments. 

Insulating Wire & Cable Splices. 
Bishop Mfg. Corp., 10 Canfield Rd., 
Cedar Grove, N. J. A four -page 
two-color folder entitled "Insulat- 
ing Wire and Cable Splices with 
Bi -Seal Self -Bonding Insulating 
Tape" was recently issued. It 
covers the characteristics, proper- 
ties and applications of Bi -Seal, a 
unique self -bonding tape available 
for wire and cable splicing. The 
folder is well -illustrated and gives 
complete specifications. 

Servo Motor. Kinetix Instrument 
Co., Inc., 902 Broadway, New York 
10, N. Y. A recent catalog sheet 
deals with the type K-101600 servo 
motor. Purpose of the unit de- 
scribed is to provide driving means 
for control -type synchros, through 
amplifier, for continuous synchro 
null positioning-for plate -to -plate 
control-for servomechanism sys- 
tems requiring two-phase a -c 
motors with low inerita and high 
torque rating. Average electrical 
and mechanical characteristics are 
given. 

Microwave Equipment. DeMor- 
nay-Bonardi, Inc., Los Angeles, 
Calif., announces a unique catalog 
combining the additional features 
of a textbook and manual. The 
volume consists of 134 pages of 
technical information on microwave 
engineering. The 11 opening pages 
include charts, graphs and draw- 
ings that enable the engineer to 
fully understand the principles be- 
hind the company's microwave 
equipment. On the 21 succeeding 
pages, eleven phases of microwave 
test equipment measurements and 
calibration procedures are illus- 
trated with easy -to -read, well - 
labeled drawings. The balance of 
the catalog is devoted to over 320 
pieces of equipment now being 
manufactured. 

Radio Telemetering. Applied 
Science Corp. of Princeton, P.O. 
Box 44, Princeton, N. J., has pub- 
lished a four -page brochure pre- 
senting airborne and ground station 
equipment and accessories for radio 
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smaller than a suitcase 

AMERICAN ELECTRIC 

MOTOR 

ALTERNATOR 

WEIGHT: Approx 125 lbs. 
SIZE: 22" x 12" x 12" 

Designed for production and 
laboratory high frequency 
power supply requirements. 
STRONG-SIMPLE-INDESTRUC- 
TIBLE CONSTRUCTION-NO deli- 
cate moving parts, brushes or 
springs to wear out or maintain. 
Replaces single large, hard -to - 
get H -F power supply serving 
multiple purposes ... A bank 
of these compact, flexible units 
costs far less, provides individ- 
ual portable power sources for 
each project, avoids downtime 
hazards of single unit! 
Meets power supply require- 
ments for AN -E-19 equipment. 

OUTPUT: Up to 1000 Watts single 
phase 115V or up to 1800 Watts 
three phase 115/200V. Input: 60 
cycle AC. 
Total harmonic content under 5%; 
:Jr 1% voltage regulation. 

WRITE FOR DETAILS! 

Larger capacities available. 

4811 Telegraph Rd 

Los Angeles 22, 

California 

NEW 
ACCURATE 

STABLE 

oR 
CHECK LNG 

MODEL TO -100 

ó 
FM/FM TELEMETERING 
SUB -CARRIER EQUIPMENT 

20 accurate, fixed centre -frequencies 
Calibrated control fore_ 10% adjustment 

Indicator for beating external signal 
Low distortion and excellent stability 
Constant voltage low impedance output 

Continuously variable calibrated level 

Standard FM/FM frequencies furnished 

Other frequencies available to order 

FOR RAPID PRODUCTION CONTROL TESTS 

MANUFACTURERS OF ELECTRONIC INSTRUMENTS AND PRODUCTION TEST EQUIPMENT 

i 

PRECISION -MADE PORCELAINS 

The high quality porcelain insulators 
you need are assured by Louthan's care- 
ful workmanship and close inspection. 
Louthan specializes in Vitrified, Refrac- 
tory, and low -loss Steatite porcelain in- 
sulating parts, with the clean, smooth 
surfaces, the good mechanical strength, 

Electronic Applications 
the specified electrical properties, and 
the dimensional accuracy your applica- 
tions demand. 

Louthan production facilities are 
geared for volume production and 
prompt deliveries. Send us your inquiries 
today. 

EXCLUSIVE REPRESENTATIVES: 

H. B. ZEIGER, New York 17, N. Y. GLENN GARNER CO., Chicago 6, III. WM. F. HOEFER, Pasadena, Calif. 

THE LOUTHAN MANUFACTURING COMPANY 
A Subsidiary of Harbison -Walker Refractories Co. 

EAST LIVERPOOL, OHIO 
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THREE 

IN ONE 

UNIVERSAL BRIDGE 

TF 868 

RESISTANCE, CAPACI- 
TANCE, INDUCTANCE and 
power factor are measured 
quickly and accurately on this 
Marconi engineered instrument. 
Three basic bridges are used with a I,000cps oscillator and 3 tube logarithmic 
amplifier with wide range automatic gain control. Simple to use, the main 
dial is direct reading, without arithmetic, on all ranges (0.1 u-10 M 52, 1 . f- 
100 pf, 1 p,H - IOOH) to an accuracy of one per cent. Its industrial - 
designed appearance fits well in modern surroundings and partners 
its outstanding electrical performance. Let us mail you full particulars. 

MARCONI instruments 
Specialists in Communication Test Equipment 

23-25 BEAVER STREET NEW YORK 4 

CANADA: CANADIAN MARCONI CO., MARCONI BUILDING, 2442 TRENTON AVENUE, MONTREAL 
ENGLAND: Head Office: MARCONI INSTRUMENTS LIMITED ST. ALBANS HERTS. 
Managing Agents in Export: MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED 

MARCONI HOUSE, STRAND LONDON W.C2 

NEW PRODUCTS (continued) 

telemetering. The folder features 
large illustrated charts showing 
building block accessories in com- 
plete PW or PDM systems for air- 
borne equipment. Another chart 
features custom -engineered ground 
station and laboratory equipment 
for the reception, recording, cali- 
bration, linearization, plotting and 
tabulation of data from airborne 
systems. Also featured are com- 
plete installations of ASCOP fully 
automatic data treating devices for 
reading and processing telemeter- 
ing data. 

Laboratory Equipment. The Daven 
Co., 191 Central Ave., Newark 4, 
N. J., has prepared a thorough and 
complete pamphlet on laboratory 
equipment. Units such as attenua- 
tion networks, decade resistance 
boxes and individual resistance 
units, volume -level indicators, 
transmission -measuring sets, noise 
and distortion meters, output power 
meters, are completely detailed with 
pictures, descriptive copy, technical 
data and diagrams as to types, 
specifications and impedances. 

Screen Rooms. Ace Engineering 
& Machine Co., Inc., 3644 N. Law- 
rence St., Philadelphia 40, Pa. Up- 
to-the-minute data on screen rooms 
and their uses in meeting JAN -I- 
225, 16E4 (Ships), MIL -I-6181 as 
well as civilian specifications for 
radio interference suppression are 
included in Shielded Enclosure 
Engineering Bulletin No. 3. An 
analysis is made of the factors in- 
fluencing the measurements of at- 
tenuation versus frequency and the 
bulletin likewise outlines the many 
civilian and military applications 
where effective shielding of r -f in- 
terference is essential. Details of 
modern screen room construction 
are fully illustrated and described. 

Gearmotors. Star -Kimble Motor 
Division of Miehle Printing Press 
and Mfg. Co., 200 Bloomfield Ave., 
Bloomfield, N. J. A new line of 
gearmotors, comprising motor and 
speed reducer compactly mounted 
in a single housing, and with speed 
ratios ranging from 2.5 to 1 to 97 
to 1, is described in bulletin B-601. 
The speed reducers presented in- 
clude planetary, offset and right- 
angle worm -wheel types. The 
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TSmail Control Wiring 
Made Easy 

Write for Bulletin DS -123. 
For quick reference con- 
sult our condensed catalog 
in the McGraw-Hill Elec- 
trical Catalog for Produc- 
tion Engineers. 

CURTIS 

TYPE "E" BLOCKS 

TYPE: 

Factory molded in any number of 
terminals from I to 22. 

WIRE: 

AWG. No. 18 stranded and No. 16 

solid. 

TERMINALS: 

Clamp type - no lugs, no looping - positive connection. Wires are 
held so firm they will break before 
pulling out. 

CONSTRUCTION: 
Solid molded base-screws cannot 
short to ground. i 

3203 NORTH 33rd STREET MILWAUKEE 16, WISCONSIN 

HYCOR 

e NS 
rh 

700 series 

¢s 

Decade -Inductor units 
HYCOR DECADE - INDUCTOR units are 

indispensable for design and experimen- 
tation work on audio filters. 

The units are available in four ranges up 
to 10 henries. Units may be used indi- 

vidually or all four may be connected in 
series to obtain 11.11 henries in 1 milli- 

henry steps. 
Toroid coils are used to obtain high "Q", 

stability and low pickup from external 
fields. Inductance accuracy is 2%. Send for bulletin D-2 

HYCOR COMPANY, INC. 
11423 VANOWEN STREET, NORTH HOLLYWOOD, CALIFORNIA SUnset 3-3860 

Manufacturers of Toroid Inductors, Decade Inductor Instruments, 
Wave Filters, Resistive Networks, and Precision Resistors 

MAGNETIC DRUM 

STORAGE SYSTEMS 
ERA Magnetic Drum Storage Systems have 
established a record of operational dependability. 

For a typical example of the design details 
which contribute to dependable system opera- 
tion, take a closer look at one of the more than 
200 ERA magnetic heads installed in the model 
1101A1 drum pictured above. This head, which 
incorporates reading and recording windings 
on a single core, is capable of reading or record- 
ing more than 120,000 magnetic marks per 
second. A differential -thread mounting feature 
facilitates precise adjustment of head -to -drum 
spacing and maintains 
the head setting during 
all normal conditions 
of shipment or use. In 
ERA systems, the nom- 
inal head -to -drum 
spacing is 0.002 inches, 
thus minimizing the 
possibility of damage 
to the drum surface 
and making the signal 
voltage relatively in- 
sensitive to slight var- 
iations in head -to - 
drum spacing normally 
encountered in opera- 
tion. 

Proven dependability, large storage capac- 
ity, alterable yet non-volatile storage, and 
high speed are characteristics which make ERA 
Magnetic Drum Storage Systems the optimum 
choice for many high-speed data -handling 
problems. 

ERA's experienced engineers will be pleased 
to assist you in the application of ERA Mag- 
netic Drum Storage Systems t3 your particular 
system requirements. 

Write today 
for 

descriptive 
brochure 

Afieeete jeetegel 

1902 WEST MINNEHAHA AVENUE 

ST. PAUL 4, MINNESOTA 
DEPARTMENT E-6 

Digital Computers Data -Handling Systems 

Magnetic Storage Systems Instruments 
Analog Magnetic Recordirt Systems 

Communications Egt4pment 
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METHODE panel connectors, mass 
produced to the most critical military 

quality standards, offer substantial current carry- 
ing capacity for a multiplicity of conductors in compact 

polarized arrangements of 11, 15 and 20 terminals. Insulator 
blocks are type MFE low loss mica filled phenolic, per MIL -P -14A. 

Silver plated plug pins of micro -machined brass alloy and 
socket contacts of precision fabricated beryllium 

copper feature easily wired solder dipped ter- 
minals. Small pins are .040" diameter 

and large pins .093" diameter. 

Part No. 
8 Description 

F-811 Socket 

M-811 Plug 

F-815 Socket 

M-815 Plug 

F-820 Socket 

M-820 Plug 

Terminals 

2 Large, 9 Small 

2 Large, 9 Small 

3 Large, 12 Small 

3 Large, 12 Small 

4 Large, 16 Small 

4 Large, 16 Small 

jWe invite your inquiries 

Mounting 
Centers 

.864" 

.864" 
1.188" 

1.188" 

1.620" 

1.620" 

Overall 
Dimensions' 

1/4" W x 1-11/64" L x 3/4" H 

1/4"Wx1-11/64"Lx15/16"H 
3/4"Wx1-1/2" Lx 1/4"H 

1/4" W x 1-1/2 " L x 15/16" H 

3/4" W x 1-15/16" L x 3/4" H 

3/4"_ W x 1-15/16" L 

x 15/16" H 

METHODE Manufacturing Corp. 
2021 West Churchill Street Chicago 47, Illinois 

Geared to produce Plastic and Metal Electronic Components 

NEW PRODUCTS (continued) 

motors discussed are available in 
ratings from to 75 hp, in a -c 
squirrel -cage and wound -rotor, d -c 
shunt, series and compound types. 
Illustrations and design and per- 
formance features are included. 

Tube Data. Penta Laboratories, 
Inc., 216 N. Milpas St., Santa Bar- 
bara, Calif., announce the avail- 
ability of new data sheets on the 
following tube types: PL -4D21, a 
power tetrode having a plate dissi- 
pation rating of 125 w, which is in- 
terchangeable with type 4-125A; 
PL -5C22, a hydrogen thyratron 
capable of providing a pulse power 
output as great as 1 megawatt at 
1.0 -percent duty; and type PL -R1, 
a spdt switch enclosed in an evacu- 
ated glass envelope with a peak 
voltage rating between open con- 
tacts of 21,000 v. 

Radio -TV -Electronics Dictionary. 
Radio Corp. of America, 30 Rocke- 
feller Plaza, New York 20, N. Y., 
has published a 50 -page dictionary 
of common and uncommon terms in 
radio, television and electronics. 
Over 750 terms are defined and 
diagrams, symbols and illustrations 
are included. One page of the 
glossary gives a list of abbrevia- 
tions of technical terms with their 
meanings. 

Synchro Resolver. Kinetix Instru- 
ment Co., Inc., 902 Broadway, New 
York 10, N. Y., has published a 
catalog sheet on its 400 -cycle two- 
phase high -accuracy synchro re- 
solver. The purpose of the device 
illustrated and described is to pro- 
duce output voltages equal to the 
product of the input voltage and the 
sine or cosine of the mechanical 
angle of the rotor from a defined 
zero. Average electrical character- 
istics outlined include input to rotor 
and input to stator. 

General Catalog. Allied Radio 
Corp., 833 W. Jackson Blvd., Chi- 
cago 7, Ill., has released its 1953 
general catalog containing 236 
pages and listing 18,000 items. 
Special emphasis has been placed on 
equipment for industrial mainte- 
nance, research and production re- 
quirements. There are detailed 
listings of standard and special - 
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,, lvOW 

NIGHNICKEL 
ALLOY STRIP 

...rolled to precision tolerances 
and to ultra -thin gauges 

WE'RE READY to meet your requirements 

for nickel -iron alloys, nickel -chrome alloys, 

nickel -cobalt -iron alloys, and nickel -molybde- 

num iron alloys-for one pound ... or for 

thousands. 

WE REGULARLY custom -roll many kinds of 

high -nickel alloy strip up to 8" wide and 

down to .0005" thin-to tolerances as close 

as ±-.0001". 

WE'RE SPECIALISTS in cold -rolling a wide 

variety of metals-to your specifications ... 
in any quantity. It's everyday work for us 

to roll strip to exacting specifications-the 

"tough ones" that commercial mills ordinarily 

refuse to produce. 

We also custom -roll Phosphor Bronze Brass 

Nickel -Silver Stainless Steels Nickel Monet 

Haynes Stellite Alloys Chrome Iron Alloys 

... and others. 

WE CARRY a working inventory of some 

metals ... and also re -roll your metals on a 

toll basis. Our up-to-the-minute equipment 

includes precision 2 -High, 4 -High, and Send 

zimir rolling mills ... precision gang slitters 

... and continuous atmosphere annealers. 

OUR ENGINEERING DEPARTMENT will 

be happy to assist you with your custom - 

rolling problems. Just write or call-and ask 

for our catalog. 

INDUSTRIAL DIVISION 

AMERICAN SILVER COMPANY, Inc. 

36-03 PRINCE STREET, FLUSHING 54, N. Y. 

APPLYING 

SCIENCE TO 

CRAFTSMANSHIP 

.-- --- ---WAXES 

--COMPOU DS 

Zophar Waxes, resins and compounds to im regnate, 

dip, seal, embed, or pot electronic and electric I equip- 

ment or components of all types; radio, televi ion, etc. 

Cold flows from 100°F. to 285°F. 

Special waxes non -cracking at -76°F. 

Compounds meeting Government specificati ns plain 

or fungus resistant. 

Let us help you with your engineering probl 

iOPAAA MILLS 

ALWAYS ... "on the beam" 
with Seawdand peep CRYSTALS 

If it is important for your transmitting 
and receiving equipment to stay "on 
the beam"-always, regardless of at- 

mospheric extremes and rough han- 

dling-be sure to specify Standard 

Piezo Crystals. They'r built to take 

it. Send for our completely illustrated 
catalog or submit you - problems to 

our engineers for recommendations. 
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MOtD£D 
CO/4 
fORMS 

IRON CORES 

Specialists in Iron cores, pre- 
pared to our own formulas, 
precision -made and perform- 
ance-tested-these are your 
guarantee that MOLDITE high 
quality is always cheaper in 
the long run. 

MOLDED COIL FORMS 
Inexpensive, because 
MOLDITE molded coil forms 
are mass produced, yet high 
quality is never compromised. 
Sizes .125 to .375 O.D. Avail- 
able also in powdered Iron 
cores. 

Insure dependability and performance in your equipment 
Specify MOLDITE 

MAGNETIC IRON CORES FILTER CORES MOLDED COIL FORMS 
THREADED CORES SLEEVE CORES CUP CORES 

r----------- 

L 

Samples promptly 
submitted upon request 

for design, pre -production, 
and test purposes 

SEND FOR CATALOG 110 

NATIONAL 
- 

COMPANY 
Ì 

1410 Chestnut Ave., Hillside 5, N. J. 

Robert T. Murray Jerry Gotten Co. Martin P. Andrews Perimuth-Colman 8 Assoc. Jose Luis Pontet 614 Central Ave. 2150 W. North Ave. Mott Road 1335 South Flower Cardoba 1412 
East Orange,1N. J. Chicago 22, HI. Fayetteville, N. Y. Los Angeles, Cal. Buenos Aires J 

NEW PRODUCTS (continued) 

purpose electronic tubes, test in- 
struments, voltage stabilizers, 
transformers, resistors, capacitors,. 
printed -circuit components, transis- 
tors, rheostats, relays, switches, 
rectifiers, fuses, tools, wire, cable, 
photoelectric components, counters, 
program clocks, batteries, sockets, 
generators, power supplies and a 
wide variety of other electronic 
equipment and components. A 
rotogravure section lists p -a equip- 
ment in systems ranging from 8 to 
80 watts. 

X -Ray Analysis. North American 
Philips Co., Inc., 750 So. Fulton 
Ave., Mount Vernon, N. Y. A new 
8 -page booklet titled "Facts and 
Figures on Three Powerful X -Ray 
Tools for Non -Destructive Anal- 
ysis" is now available. Diagrams 
are used to show the principles of 
operation for the three instruments, 
data are given on recommended 
fields of application and results to 
be obtained are explained. In addi- 
tion, the booklet clearly illustrates 
how the simplest film diffraction 
unit consisting of the basic x-ray 
generator plus a camera can be 
converted to spectrometer and 
spectrograph use through the addi- 
tion of these components. 

Industrial X -Ray Machine. Trip- 
lett & Barton, Inc., 831 North Lake 
St., Burbank, Calif. A recent 8 -page 
brochure deals with the model 49-1 
lightweight, portable, 260 kvp in- 
dustrial x-ray machine. It gives 
an illustrated description of the 
power and cooling assembly, the 
master control and the self-con- 
tained high -voltage transformer 
and tube head. Two pages of tech- 
nical specifications are included. 
A single -page insert contains gen- 
eral specifications on trailer mount- 
ing for the unit. 

Instruments Catalog. Kay Electric 
Co., 14 Maple Ave., Pine Brook, 
N. J. The 64 -page catalog desig- 
nated as 52-3 covers a wide line of 
electronic instruments assembled in 
generic groups. It illustrates and 
describes high -frequency equip- 
ment; speech, subaudio and audio - 
frequency analysis equipment; 
industrial instruments; production 
and service test equipment; and 
accessories and components. Order - 
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Style 18 (Medium), 
500 yd. spools, 
black or natural. 

Write for FREE 
samples and prices. 

*Patent Pending. 

for lacings that stay put! 

GUDELACE 
BRAIDED NYLON LACING TAPE 

A New and Revolutionary Type of Lacing 

Saves time, saves money, greatly 
reduces the number of rejects 

Won't "bite through" insulation 

Won't cut wiremen's fingers or cause 

dermatitis 

Ties easier, ties tighter and cuts down 
on slipping of knots 

Let GUDELACE answer your lacing problems. 

GUDEBROD BROS. SILK CO., INC. 
Electronics Division 

Main Office: 12 South 12th Street, Philadelphia 7, Pa. 

225 West 34th Street, New York 1, N.Y. 

Conform to 
JAN -C-1 72A 

SPECIFICATIONS 
... but are actually 
made to exceed 
AN -E-19 Drop 
Test requirements 
RUGGED PROTECTION for VITAL 

EQUIPMENT: Finnflex 
Mounts isolate vibration 
and shock from Electronic. 
Communication, and Con- 
trol Equipment. They offer 
unimpaired efficiency from 
-80° to +250°F., "Selective 
Action" friction dampening, 
non-linear steel springs, and 
other features. Wide range 
of sizes and load ratings 
available. 

TYPE SR MOUNTING BASE 

TYPE ¡PM VIBRATION ISOLATOR 

SHOCK MOUNTS for Signal Corps Mobile Equipment and for Naval 
Fire Control Units. 

SPECIAL PROBLEMS: Complete facilities for designing and fab- 
ricating Shock and Vibration Mounts to order - regardless of 
size or weight of equipment mounted. 

Specify FINNFLEX-for Ruggedness. Efficiency, and Economy. 

Write for Catalog MB -110 

T. R. FINN & COMPANY, Inc. 
Specialists in Vibration Control 

333 JACKSON AVENUE. NEW YORK 54. N. Y. 
Phone: CYpress 2-4192-3-4 

AIRBORNE 

MOUNTING 

BASES 

VIBRATION 

ISOLATORS 
and 

SHOCK 
MOUNTS 
To JAN -C -172A 
SPECIFICATIONS 
and TO ORDER 

1 

IqìleI%? 

as" 

MAGNETIC COMPUTER 
COMPONENTS 

stock or custom engineered 

magnetic amplifiers employing 

the latest types and most 

efficient designs ... 

power gain versus time 

response ratios up to 

30G per cycle. 

dar '' ltd. 

MANUFACTURERS OF: 

Toroidal Windings 

High Frequency Alternators 

Magnetic Amplifiers 

Intermodulation Meters 

Flutter Meters 

Tape Distortion Meters 

SANTA BARBARA, CALIF. 

DISTRIBUTED BY 

(s/Giannini 

BROCHURES AVAILABLE 

G. M. GIANNINI 8 CO., INC., PASADENA 1, CALIF. 
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SPECIALIZED EQUIPMENT 

11°31° 
FOR TV STATIONS 

RESEARCH 

¿ ay TELOP (TELevision Optical Projector) 

Makes PROFITS GROW for TV Stations. 
The Gray Telop projects low-cost, easily 
produced TV `commercials.' Without key - 
stoning, any two photos, titles, slides, 
etc., or small objects may be broadcast 
with superimposition, lap dissolve or 
fade-out. Four optical openings. Strip 
material may be used horizontally or ver- 
tically with Stages #2 and #3. (For full 
details write for Bulletin T-101.) 

ÿ'tay TELOP II 

With the new, versatile Gray TELOP II 
you can produce an amazing variety of 
professional -quality commercials at low 
cost. TELOP II presents selling messages 
with opaque cards, photographs and 
transparencies. You get the effect of su- 
perimposition, lap -dissolve and fade-out. 
Only limitation is your imagination. One 
operator does it all! Write for full infor- 
mation on the new and exciting Gray 
TELOP II. 

ÿ'itay STAGE #2 
Attaches to any optical openings of the 
Telop. Accommodates roll stock verti- 
cally to televise commentary or the com- 
mercial in the same way movie introduc- 
tions are projected. 

ÿ.tay STAGE #3 
Attaches to optical openings of the Telop. 
News ticker tape fed from 8 -mm reels is 
projected on any part of the screen, top 
to bottom, horizontally, may be used with 
test pattern or other commercial. 

74,ay LIGHT BOX for 
Transparencies 
Provides back lighting for Telop use. 

Q4ezy REVERSE READING CLOCK 
For use where reversal is required. Designed 
to permit superimposing of the commercial 
or other copy. 

Çitay TV CAMERA TURRETS 

Enable a Single Camera to Serve up to 8 Projectors 

Model 556- Centered on a rugged `square' 
pedestal, requires a minimum of space. Heavy 
duty ball bearings. Rotates 360°. 

Please write for 
bulletin RA -12 eA f,z PRESIDENT 

AND DEVELOPMENT CO., INC., 59$ MILLIARD STREET, MANCHESTER, CONN. 

Division of The GRAY MANUFACTURING COMPANY-Originators of the 
Gray Telephone Pay Station and the Gray Audograpb and PhonAudograph 

NEW PRODUCTS (continued) 

ing information, as well as a price 
list and index are included. 

TV Transmitters. Standard Elec- 
tronics Corp., 285 Emmett St., 
Newark 5, N. J. Bulletin TTS-61 
contains the technical details of 
the complete range of tv trans- 
mitting equipment manufactured 
by the company. It presents the 
electrical and mechanical specifica- 
tions on the 500 -watt visual - 
250 -watt aural basic unit with 
Add -A -Unit design amplifiers that 
provide complete transmitters of 
5, 10 and 20 -kw output. The bul- 
letin points out that the Add -A - 
Unit design offers versatility and 
flexibility in adapting the trans- 
mitter to any station layout, with 
lower installation, operating and 
maintenance costs. Also included 
are facts concerning tv accessory 
equipment now available. 

Portable Oscilloscope. Beam In- 
struments Corp., 350 Fifth Ave., 
New York 1, N. Y. Availability of 
an attractive two-color leaflet de- 
scribing the physical and electrical 
characteristics of the new Cossor 
1039 portable oscilloscope has been 
announced. Designed for use by 
the mobile engineer and radio and 
tv service technician for both field 
and bench applications, the oscillo- 
scope describèd weighs only 9i Ib, 
and measures 54 in. X 44 in. X 
114 in., and features a high -fre- 
quency amplifier in two ranges -25 
cycles to 3.5 mc. 

Magnetic Materials. The Inter- 
national Nickel Co., Inc., 67 Wall 
St., New York 5, N. Y. A recent 
12 -page reprint gives a review of 
magnetic materials covering a 
range of 20 high -permeability ma- 
terials and 22 permanent magnet 
alloys. Typical properties are given 
in table form and comparative in- 
formation is discussed in the text 
and illustrated by 15 charts. Appli- 
cations drawn primarily from the 
communications field illustrate 
practical usage of the various 
alloys. 

Metallized -Paper Capacitors. 
Aerovox Corp., New Bedford, 
Mass., has issued a bulletin, Form 
No. HTMP252, dealing with high - 
temperature metallized -paper ca - 
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SM/4I.I. 
IvIIET/4L ST/IlPl hlr;s 

ATTON - AcGUYER 
For over 33 years P -M has been a dependable source for small 

metal stampings. An extensive modern plant, complete equipment, 

specialized engineering experience and toolmaking skill combine 

at P -M to produce stamped metal parts accurately, economically, 

promptly. Moderate die charges. Modern facilities for large volume 

production. Special stamping problems are gladly accepted; recom- 

mendations for the most efficient and economical solutions are made 

promptly. Send prints for your next stamping lob to P -M. 

TERMINALS FOR ELECTRIC WIRES 

Being long experienced specialists in the terminal field, we have 

dies to produce over 400 different kinds of separate terminals, and 

every modern facility to meet your standard or special require- 

ments. We also provide terminals in continuous form, supplied on 

reels, with machine for attaching and soldering tandem terminals 

to wires in one continuous operation. Send for folder. 

PATTONMacGUYER COMPANY 
201 CHAPMAN STREET, PROVIDENCE 5, R. I. 

MICROWAVE tYPE 
RS 

TEIEW 

SMALLEST 
RESISTOR 
AVAILABLE 

(Ideal for Miniaturization) 

TYPE R RESISTORS employ noble 
metal film deposits on specially 
selected heat resistant glass. 

FILM THICKNESS offers negligible 
skin effect, at microwave frequencies. 

POWER CAPACITY of 1/4 watt pro- 
vides high power handling ability. 
PHYSICAL STRUCTURE is ideally 
suited to impedance matching in stand- 
ard coaxial line and waveguides. 

FINISH. Coated with a special silicone 
varnish to protect the film. 

TYPICAL APPLICATIONS 
Power measurement at any 
frequency 
Matched terminations for wave - 
guides or coaxial lines 
Resistive power pickup loops 
RF pads or attenuators 
Dummy loads 
Temperature measurements 
Impedance matching 

SPECIFICATIONS 
Resistance: 50 ohms standard, other 

values on request. 
Tolerance: 5% or 10% 
Wattage: 1/4 watt continuous duty 

at 25°C 
Size: 1/16 inch diam. x 3/16 inch long 
Terminals: Tinned sections 1/16 inch 

long 
Film Length: Type R-063 - 1/16 inch 

Type R-093 - 3/32 inch 
Temperature Coefficient: 

approx. 0.0019 ohms/ohm/°C. 
Power Sensitivity: Approx. 10 ohms/ 

watt 

TELEWAVE LABORATORIES, INC. 
100 Metropolitan Ave. Brooklyn 11, New York 

. Self 
sGat,ng. 

Shank 
fr4n Weld 

k 

Prore 

platte No 

retappfng.r. 

Here is the 
Weld Fastener 
You Asked for 
Your experience-and that of 
hundreds of other users- 
wrote the specifications for 
this first great improvement 
in weld fasteners. 
PEM Weld Fasteners are all 
you asked for to speed assem- 
bly, cut equipment and labor 
costs and do a better fasten- 
ing ¡ob. 
Write for literature, and 
samples for trial. Penn Engi- 
neering & Manufacturing 
Corp., Doylestown, Pa. 

PEM 
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ENGINEERS / 
Mechanical - Electrical - Electronic - Instrument 

Escape from the nerve-racking, ulcer routine of the city - come to New Hampshire to work! Live in a quiet 
country village with good schools, healthy climate, low 
cost of living. Enjoy, within a short drive, the beautiful 
lake region ... the magnificent beaches ... the incompa- 
rable mountains ... or the nearby cultural advantages of 
a big city. 

Yes, as an experienced engineer, you will like New Hamp- 
shire - and the opportunities it affords for BETTER 
LIVING with a BETTER FUTURE for you and your 
family! 

Northeastern Engineering, Inc. is a young, progressive company 
that is offering excellent positions to qualified engineers. If this 
advertisement interests you, send us a resume and salary require- 
ments, along with a photograph. 

NORTHEASTERN ENGINEERING, INC. 
MANCHESTER, NEW HAMPSHIRE 

NEW PRODUCTS (continued) 

pacitors. The bulletin lists the 
standard numbers of the modified 
plastic tubular type P92ZN, the 
"bathtubs" type P3OZN, and the 
metal -cased tubulars with vitified 
ceramic terminal and seals type 
P123ZNG. Drawings and dimens- 
ions are included. There is also 
basic information on performance 
characteristics such as temperature 
range, insulation resistance, power 
factor, humidity resistance, cold 
test, drip test and life test, includ- 
ing relevant curves. 

Electrometer. Minneapolis -Honey- 
well Regulator Co., Brown Instru- 
ments Div., Wayne and Windrim 
Aves., Philadelphia 44, Pa. Data 
sheet 10.014a deals with the im- 
proved Brown electrometer for min- 
ute current measurements. The data 
sheet describes the application and 
operation of this vibrating -reed 
type instrument. It delineates vari- 
ous important electrical character- 
istics and features of the equip- 
ment and discusses the theory of 
operation, stability and reliability 
of response, zero checking and other 
important details concerning this 
recording instrument which has 
proved to be a useful tool in nuclear 
radiation studies. 

Solderless Terminals. Aircraft - 
Marine Products, Inc., 2100 Paxton 
St., Harrisburg, Pa., recently pub- 
lished a dramatically illustrated 
brochure entitled "The Harrisburg 
Story". The 20 -page booklet de- 
scribes the origin, growth, business 
philosophy and engineering prin- 
ciples of this manufacturer of 
solderless wiring devices and fixed 
capacitors. It also points out that 
the company is primarily concerned 
with the engineering and produc- 
tion of completely installed wire 
terminations, not simply solderless 
terminals. 

Fuse Guides. Littelfuse, Inc., 1865 
Miner St., Des Plaines, Ill., recently 
issued the latest tv fuse guide for 
faster and easier radio -receiver 
fuse replacement. It lists the brand 
name, model numbers and corre- 
sponding fuse requirements on all 
makes and models, starting with the 
first sets made and ending with 
those now on the market. Also of 
interest is the company's automo- 
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PRIMARY BATTERIES 
for your Specialized Needs 
DRY TYPES 

78 Standard Industrial, 
Laboratory and Gov- 
ernment Types. 

LAB-BILl 
BATTERIES 
Our engineers will design 

and create to your re- 

quirements. Send us your 
specifications. 

HI-DRIVE 
MINIATURE 

MOTOR 

Precision -built, low-cost, 
battery -operated- 
available for delivery 
now. 

Send for FREE Catalog 

RESERVE TYPES 

Water activated 
"One Shot" Batteries. 

SPECIALTY BATTERY COMPANY 
A Subsidiary of the .-- -AC 

Roy -O -Vac Company 

MADISON 10, WISCONSIN 

MAGNET, RESISTANCE 
and ALLOY WIRE 

Small space factor 

Unaffected by chemicals 
or corrosive atmosphere 

Capable of withstanding 
250° centigrade 

High dielectric 

Excellent flexibility and 
abrasion resistance 

Sizes: 10 through 50 
A.W. G. 

Send for NEW Warren Wire Specification 1001` 

WARREN WIRE CO. 
POWNAL VERMONT' 
Producers of Nylon, Plain Enamel and 
Served Magnet Wire, Tinned end Bare 
Copper Wire. 

*Du Pont trademark for Polytetrafluoroethylene Eno 

K. 
Ktnvon 
TRANSFORMERS 

K 
FOR STANDARD 
AND SPECIAL 
APPLICATIONS 

w 
For more than 25 years, 
Kenyon has led the field in 
producing premium quality 
transformers. These rugged 
units are (1) engineered to 
specific requirements (2) 

manufactured for long, 
trouble -free operation (3) meet 
all Army -Navy specifications. 

4K 
KENYON TRANSFORMERS FOR 

J A N Applications 
Radar 
Broadcast 
Atomic Energy Equipment 
Special Machinery 
Automatic Controls 
Experimental Laboratories 

Write for detail, 

KENYON TRANSFORMER CO., Ince 

840 Barry Street, New York 59, N. Y. 
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ook to 

FLUO RO FLEX' -T 

for 

TEFLON" 
with the 

optimum performance 
you're looking for 

"Teflon" powder is converted into 
Fluoroflex-T rod, sheet and tube under 
rigid control, on specially designed 
equipment, to develop optimum inert- 
ness and stability in this material. You 
can be sure of ideal, low loss insulation 
for uhf and microwave applications... 
components which are impervious to 
virtually every known chemical ... and 
serviceability through temperatures 
from -90°F to +500°F, 

Produced in uniform diameters, 
Fluoroflex-T rods feed properly in 
automatic screw machines without the 
costly time and material waste of cen- 
terless grinding. Tubes are concentric 
- permitting easier boring and ream- 
ing. Parts are free from internal strain, 
cracks, or porosity. This means fewer 
rejects, longer service life. 

Mail ìn the coupon for more data. 

*Du Pont trade mark for its tetrafluoro- 
ethylene resin. tFluoroflex is a Resisto flex 
registered trade mark for products made 
from fluorocarbon resins. 

RESISTOFLEX 

PESIS'.OFLCX CORPORATION, Belleville 9, N. J. E-12 

SEND NEW BULLETIN containing technical data and information on 
Fluoroflex-T 

NAME TITLE 

COMPANY 

ADDRESS 

1 

NEW PRODUCTS (continued) 

tive fuse guide, which includes car 
radio fuses for all makes of cars 
beginning with 1940 and including 
all the 1952 models. 

Test Chamber Controls. Minne- 
apolis -Honeywell Regulator Co., 
Brown Instruments Div., Wayne 
and Windrim Aves., Philadelphia 
44, Pa. Data sheet 11.0-5a de- 
scribes the application and opera- 
tion of instrumentation as used 
with test chambers produced by 
Tenney Engineering, Inc., Newark, 
N. J. This 4 -page data sheet dis- 
cusses the various temperature, 
pressure and humidity control prob- 
lems involved in various types of 
test chambers as designed for vari- 
ous uses. Several different control 
systems are schematically illus- 
trated. Illustrations of typical Ten- 
ney test chambers are also included. 

Universal Impedance Bridges. 
Brown Electro -Measurement Corp., 
4635 S. E. Hawthorne Blvd., Port- 
land 15, Ore., has published a four - 
page folder on its line of universal 
impedance bridges and bridge -null 
amplifiers designed for the precise 
measurement of resistance, capaci- 
tance and inductance. Chief fea- 
tures and complete technical spe- 
cifications are outlined. 

Crystal Catalog. James Knights 
Co., Sandwich, Ill., has issued a 
complete new catalog of crystals. 
It lists 45 different crystals for use 
in communications equipment, labo- 
ratory instruments, medical and 
industrial equipment. Crystal ap- 
plications range from two-way 
radio communication for airlines to 
unusual examples like this whaling 
application : A crystal controlled 
transmitter, affixed to harpoons for 
directing vessels to the spent whale. 
Other applications include use in 
the pasteurizing of beer, measuring 
earth temperatures at extreme 
depths electronically and use in 
celestial timers in observatories. 
Development engineers and others 
will find the new catalog of interest. 

Transformer Applications. United 
Transformer Co., 150 Varick St., 
New York 13, N. Y., has released a 
catalog listing over 600 stock items 
covering the entire scope of elec- 
tronic transformer applications. It 
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FOR LONG LIFE IN 
LOW AMPERAGE CIRCUITS 

THE SERIES 4000 S.P.S.T. 

MOMENTARY CONTACT PUSH- 

BUTTON SWITCH IS IDEAL. 
AVAILABLE EITHER NORMALLY 
OPEN OR NORMALLY CLOSED. 

CONSERVATIVELY RATED AT 

1/2 AMP., 115V. A.C., 
NON -INDUCTIVE. / 

2000 \'Is 
SERIES 

4 

THE SERIES 2000 SNAP 
ACTION SWITCH IS FOR 

HIGHER AMPERAGE CIRCUITS. 
OR FOR TEST APPARATUS 

WHERE AN AUDIBLE "CLICK" IS 

DESIRED AT THE EXACT MO- 
MENT OF OPERATION. RATED 

AT 10 AMPS., 115V. A.C., 
NON -INDUCTIVE. THE CON- 

TACT ARRANGEMENTS 
ARE THE SAME AS 

THE SERIES 4000. 

SERIES 

4000 

TI 

4522 West Madison Street 

GET DETAILS- 
Write for Gray - 
hill Catalog now. 

Chicago 24, Illinois 

Boost Your Quality Standards 

with DX ELEChllhhIL' 

TOROID COILS 

'diG'lJid'I!'Ib7 

SPECIAL 
ASSEMBLIES 

DEFLECTION 
YOKES 

CRYSTALS 

pQ 

TOROID FILTERS... I. F. TRANSFORMERS ... R. F. COILS ... DISCRIMINATORS 
TRANSFORMERS ... TV TUNERS ... ION TRAPS ...SPEAKERS 

If you require exacting quality and dependable performance, let 
DX engineers figure with you on your next production run. Users 
of DX components enjoy exceptional freedom from field failures. 
This advantage can be yours at no extra cost. Write today. 

COMPONENTS 

GENERAL OFFICES: 2300 W. ARMITAGE AVE., CHICAGO 47, ILL. 

CONTINENTAL 

PHONE 

WRITE 

FOR 

DETAILS 

First printed circuit connector de- 
veloped consistent with the space 
limitations required by printed cir- 
cuitry design. 

Precision phosphor bronze cotacts 
silver and gold plated, tinned on 
the solder end for easy soldering 
at assembly. 

Positive polarization. 
Minimum insertion and disengage- 
ment force. 

Molded body from melamine min. 
eral filled. 

äl 

zig 

POLANIZ NO 1101111 
V615y 

014YOIMnNe NDLES 

t- 

Paten Pending 

Literature on miniature, sub- 
miniature, power and E -Z re- 
lease connectors available on 
request dept. E-12 

DeJUßAMSCO 

45-01 NORTHERN BOULEVARD, L. 1. C. E. N. Y. 
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RVC-2* 
PRECISION 

POTENTIOMETERS 

"UNITIZÉD1 CONSTRUCTION 
Each potentiometer a complete unit 
Individual units may be stacked in any desired combination 
No common shaft - Shaft coupling by means of drive pin 
and spring loaded crank arm assembly§ 
Units held together with cast aluminum two -section clamp ringt 
Universal mounting plate unit machined to servo precision 

Quantity production, prompt deliveries, standardization and 
economy - achieved through "Unitized" Design - 
no sacrifice of quality, accuracy or reliability. 
Write for Bulletin Al2 today. 

DESIGN FEATURES: 
Dual Paliney spring contacts to winding, 
precious metal take-off contacts; Bases- 
precision machined aluminum, black 
Alumilite finish; Oilite bushings, stainless 
steel shaft. 

Exploded view of RVC-2 shows 
unit construction; I. to r. Potentio- 
meter base, drive pin and spring 
loaded crank arm assembly, Univer- 
sal mounting plate, two -section 
clamp ring. 

SPECIFICATIONS: 
Independent linearity ± 0. 5% std., 
available to±0.3%i Taps to ±.6° Elec- 
trical rotation 320° std., tol. ± .3° Std. 
Resistance values 100-100,000tí; Rotational 
Life app. 1,000,000. 

Servotrol manufactures under license agreement with Technology Instrument Corp. 
§ PAT. NO. 2,543,228 t PAT. NO. 2,543,673 

ENGINEERING REPRESENTATIVES 

Cleveland, Ohio PRospect 1-6171 
Chicago, Ill. - UPtown 8-1141 
Rochester, N. Y. - Monroe 3143 
Canaan, Conn. - Canaan 649 
Dayton, Ohio - Michigan 8721 

Arnprior, Ontario, Can. - Arnprior 400 
New York, N. Y. - MUrray Hill 8-5858 
Cambridge, Mass. - Eliot 4.1751 
Hollywood, Col. - H011ywood 9-6305 
Dallas, Texas - Dixon 9918 

SERVOTROL COMPANY 
114 WEST ILLINOIS STREET, CHICAGO 10, ILLINOIS TEL. SUPERIOR 7-3082 

EASTERN BRANCH OFFICE-FRAMINGHAM CENTRE, MASS. TEL. FRAMINGHAM 4421 

' NEW PRODUCTS (continued) 

is fully indexed, giving complete 
technical descriptions of all items. 
In addition, a center insert gives 
circuit details for high-fidelity am- 
plifier equipment. A large group of 
hermetic sealed units for military 
applications is also listed. Also 
included are-a commercial grade 
line for industrial users; a special 
series for amateur radio opera- 
tors; and a replacement series for 
radio equipment and the experi- 
menter. A number of pages is 
devoted to high Q filter coils and 
complete audio filters. 

Amplifiers and Communications 
Equipment. Cinema Engineering 
Co., 1510 W. Verdugo Ave., Bur- 
bank, Calif., is distributing a 16 - 
page catalog that illustrates and 
describes laboratory -type a -f ampli- 
fiers, broadcast and tv program 
equipment, tape and disk -recording 
apparatus, high-fidelity sound sys- 
tems and magnetic film recording 
equipment. Product items are 
amply illustrated. There are char- 
acteristic charts, a specifications 
list for each product, block draw- 
ings and circuit layouts. Acces- 
sories in the catalog include cord 
racks, shelf brackets, standard 
panels, relay racks, mounting 
frames and power supplies. 

Copper -Oxide Rectifier Stacks. 
General Electric Co., Schenectady 
5, N. Y. A new 8 -page two-color 
booklet describes the basic char- 
acteristics and applications of 
copper -oxide rectifier stacks. Desig- 
nated as GEA -5699A, the booklet 
is complete with charts, graphs 
and tables, illustrating the char- 
acteristics, manufacture, circuit 
design and application of copper - 
oxide rectifiers. 

Electronic Components. Centralab, 
A Division of Globe -Union Inc., 900 
E. Keefe Ave., Milwaukee 1, Wisc. 
The industrial and distributor cata- 
log No. 28 covers 470 new items. 
It covers the company's five product 
divisions : variable resistors, ce- 
ramic capacitors, rotary and lever 
switches, printed electronic circuits 
and steatite insulators. A few of 
the items included are: a new 
line of miniature ceramic rotary 
switches; disk capacitors with 
molded insulation-all values; ex - 
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GREATER 

UTION 
SLOWER SWEEP 

RATE 

PANADAPTOR SA -8a 
PANALYZOR SB -8a 
More Valuable Than Ever! 

New Panoramic engineering achievements em- 

bodied in these improved instruments open im- 

portant new applications involving modulation 
and interference problems. 
SA -8a and SB -8a enable spectrum analysis of 

signals so close in frequency that their corre- 
sponding indications would normally mask one 

another. 
IMPROVED RESOLUTION down to 50 cps 

for RF spectrum analysis where maximum 
resolution is a "must" 
LOW SWEEP RATES down to 1 scan per sec- 

ond for analysis of pulsed RF signals with 
low p.r.f.'s 
LONG PERSISTENCE DISPLAYS 
CONTINUOUSLY VARIABLE SCANNING 
WIDTH 

3 types available with maximum sweepwidths 
of 200 KC., 1 MC. and 10 MC. 

y, MUIMMIMIIMI .., 
PANALYZOR MODEL SB -8. T-200 a ii ^ PANADAPTOR MODEL SA -8.7-2d0 

IIMMIMII111MIRMIIIIR.íl 
IIII 

011MDiiií==iiiiii --....11 .....1 
'IiIIII 

r111I1 

_....11 í....l Minna«RIM Ma..a =1I:il 'IMP 111III 

KK,'IiI1I ..-..u .. ...R7 

s" 
. 

111111, iii:: ....11 ....1 

. 

1111II.11III11MIZZIWIII 

IIIIIII 
II111111 1111 

IIIIIIIW 
amarrvar woe 

WRITE TODAY FOR 
COMPLETE 

SPECIFICATIONS 
AND PRICES 

PANORAMIC 
RADIO PRODUCTS. INC. 

10 SOUTH SECOND AVENUE, MOUNT VERNON, N.Y. 

MOunt Vernon, 4-3970 

For SPECIFIED PERFORMANCE 

Specify JELLIFF RESISTANCE WIRE 

A WIDE RANGE OF ALLOYS .. . 

A WIDE RANGE OF EXPERIENCE .. . 

COMPLETE CONTROL OF MANUFACTURE .. . 

make JELLIFF the ideal source of 

Resistance Wire to assure your Product's 

Performance According to Specs. 

precision resistors-rheostats- 
relays-thermocouples-ohmmeters 
-bridges-high-temperature fur- 
naces can all benefit from the 
PLUS -PERFORMANCE of 

JELLIFF RESISTANCE WIRE 

Detailed Enquiries Welcomed. 

JELLIFF 
MANUFACTURING 
CORPORATION 

SOUTHPORT, CONN- 

Address Dept. 17. 

TAKE NO CHANCES WITH 

VITAL EQUIPMENT...S,becy 

SERIES 6918 or 6924 

RACKS 
by PAR -METAL 
18'/2" or 24" DEEP, for 19" WIDE PANELS 

Panel Spaces: 611", 70", or 77" high. 

Finished in Prime Coat, Black Wrinkle, Grey 
Lacquer, Grey Wrinkle. 

Series 6918 or 6924 Racks may be used in 

"rows" or "gangs," as corner trims are re- 

movable from front of cabinet. 

Standard shelves and roller trucks are manu- 

factured by us for use with these Racks. 

THESE RACKS ARE MODERATELY PRICED 

and AVAILABLE FOR SHIPMENT FROM STOCK 

Planning an electronic product? Consult Par Metal for 

RACKS CABINETS 
CHASSIS PANELS 

Remember, Por-Metol equipment is made by 

electronic specialists, not just a sheet metal shop. 

ilta4 5 
eCúzeidtd / 

WRITE FOR CATALOG ! 

II x'- 'sa.3tl?I, 

Our P 6924 Rack as used by 

Gai-Tronics, Inc., Reading, Pa. 

PRODUCTS CORPORATION 
32-62 - 49th ST., LONG ISLAND CITY 3, M Y. 

Tel.: AStoria 8-8905 
Export Dept.: Rocke International Corp. 

13 East 40 Street, New York lb, N. Y. 
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SEALECTRO 
pteaete 

PRESS -FIT pat pending 

TEFLON*STANDOFFS` 
and FEED THRU INSULATORS 

Miniaturized for VHF -UHF 
and Microwave Applications 

, 

SIMPLE ASSEMBLY 
Unit comes as one piece-ready for assembly 
No Nuts, No Washers. Just Press-Fit-and that's it! 

SCIENTIFICALLY DESIGNED 
Shatter -Proof ... Vibration -Proof 
High Dielectric Constant 
Impervious to Moisture 
Withstands Surface and High Voltage Breakdowns 

Sealectro PRESS -FIT Means Low -Cost Assembly. 

FIT- 
Simply slip terminal in- 
to SEALECTRO Tool... 

PRESS- 
Push into hole ...That's 
all-assembly complete) 

.-----J 

Achieves an instant, 
secure PRESS-FITI 

For Full Information on the Complete Line of SEALECTRO 
Teflon Products, and Your Specific Teflon Requirements, 
Write Direct to Factory. 

SEALECTRO 
C O R P O R A T I O N 

Specialists in Teflon Products 

Jobbers and Distributors: Contact 
Grayburne Corp. 

103 Lafayette St., New York 

186 Union Ave., New Rochelle, N.Y. 

'DU PONT REG. U. S. PAT. OFF. 

NEW PRODUCTS (continued) 

panded and improved "Blue Shaft" 
and "Adashaft" control lines; and 
new capacitor items : ceramic stand- 
offs, feed-throughs, button -types, 
1,600-v buffers and miniature 
trimmers. 

Unit Measuring Systems. Minne- 
apolis -Honeywell Regulator Co., 
Brown Instruments Division, 
Wayne and Windrim Aves., Phil- 
adelphia 44, Pa., describes a system 
for automatic recording and control 
of pH in a new four -page data 
sheet. Instrumentation data sheet 
No. 10.7-1 includes discussion of 
measuring system components ad- 
justments for operation, as well as 
variations in recording and control 
systems for electric or pneumatic 
modes of control and single or 
multipoint recording. 

Capacitor Catalog, Sprague Elec- 
tric Co., 35 Marshall St., North 
Adams, Mass., has released a 
comprehensive catalog on its 
transmitter -type mica -dielectric 
capacitors that conform with speci- 
fication JAN -C-5. Designated cata- 
log 31, this new reference for 
engineers and purchasing agents 
consists of 32 easy -to -follow pages 
of helpful illustrations, engineering 
drawings and technical character- 
istics of each unit. 

Microwave Instruments and Ac- 
cessories. Waveline Inc., Caldwell, 
N. J., has issued an 82 page catalog 
dealing with its complete line of 
test equipment for the microwave 
frequencies. For ease of ordering 
it lists the units for each micro- 
wave frequency band under a com- 
mon series of numbers. Thus, for 
example, all units of X band, 8,200 
to 12,400 me (1 x 1 o.d. wave - 
guide) are listed under the 600 
series. K band units (RG -53/U, 

x o.d.) are listed under the 800 
series. Therefore, the first digit 
indicates the wave guide size and 
the second two indicate the partic- 
ular component. Illustrations, tech- 
nical descriptions and specifications 
are included. 

Magnetic Alloys. Westinghouse 
Electric Corp., Box 2099, Pitts- 
burgh 30, Pa., has issued booklet 
TD -52-100, an 8 -page "what is it," 
"where to use it" treatise on mag - 
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MICO 
Precision Apparatus 

UHF COAXIAL WAVEMETERS 

I 

2-75 
CENTIMETER 

RANGE 

MODEL 433...20 to 75 Centimeters 
MODEL 501... 4 to 20 Centimeters 
MODEL 402A.. 2 to 10 Centimeters 
MODEL 402B.. 2 to 10 Centimeters 

(Reaction Type) 

MICO INSTRUMENT CO. 
76E TROWBRIDGE ST., CAMBRIDGE, MASS. 

ELECTRÒNICALLY REGULATED 

LABORATORY 
POWER SUPPLIES 

STABLE 

DEPENDABLE 

MODERATELY 
PRICED 

ALSO 
AVAILABLE 

STANDARD 
RACK 

MOUNTING 

MODEL 50-R 
PANEL SIZE 
10'I" e 10" 
DEPTH 14'4" 

BENCH MODEL 50 

INPUT: 105-125 VAC, 50-60c 

OUTPUT #1: 0-500 VDC at 
500 ma regulated 

OUTPUT #2: 0-50 VDC, 
0-200 VDC Bias Output. 

OUTPUT #3: 6.3 VAC at 
5A unregulated 

OUTPUT #4: 6.3 VAC at 
5A unregulated 

RIPPLE OUTPUT: Less than 
8 millivolts rms 

ror complete information write for Bulletin E 

LAMBDA ELECTRONICS 
C O R P OR A T I O N 

CORONA NEW YORK{ 

NOTHELFER "NWL" 
spec;al TRANSFORMERS 

P.wm sy 

Pa4t Pario rnancr 
Over 28 years' ex- 

perience in the man- 
ufacture of special 
transformers to meet 
individual require- 
ments. Built in qual- 
ity proved by years of 
actual use. 

From 10 VA to 300 
KVA Dry -Type only. 
Both Open and En- 
cased. 1, 2, and 3 

Phase. 15 to 400 
cycles. 

Send for NEW 8 page BULLETIN 

NOTHELFER 
WINDING 

LABORATORIES 

9 ALBEMARLE AVE., TRENTON 3, N. J. 

TYPE AO9C-I 

I.-H.Nos01e----.{ 

1H1 AMIN IOC 1" LYS 

LII ! HOLES On EH 6-I1 K2.01 tar 
STIRI 011.5141. 

1011111) -1I 
115H 

1 

161. IL6Im ; 

AILS 
.-, - 

This two phase Servo Motor, 
totally enclosed has our newly 

developed low inertia lamination, 
rotor inertia .059 oz. in. delivers 3 oz. in. of stall 
torque with an input of 8 watts per phase. 

The motor is ideally suited for plate circuit 
operation, and similar types can be supplied wound 
2 or 4 pole with a wide range of torque and im- 
pedances. 

SPECIFICATIONS 
Conform to the Standards of the Gov't specifications. 

Continuous duty 
WEIGHT 12 oz. VOLTS 115 
R P M 1500 Average CYCLES 60 

2183 JACKSON AVENUE 
WAntagh 2-7309 

SEAFORD, L. I., N. Y. 
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NEW PRODUCTS (continued) 

DEPENDABLE 
4 MICRO -SE OND TIMING 

I 

WHEN Y CMI't 

AFFOR 
IN MEASURING: 

VELOCITY 
ACCELERATION 
DETONATION 
TIME 

DOPPLER 
FREQUENCIES 

PULSE 
CHARACTERISTICS, 

GREATER ACCURACY 
The use of an 8 megacycle crystal time base pro ides the highest resolution of time 
measurement available in direct rieading instruments. 

COMPLETE DEPENDABILITY 
To assure the highest degree of dependability), a straightforward 3 -stage binary 
counter is used at the 8 megacycle frequency/ permitting' be conservative use of 
decade counters at the lower frequencies. 

8 MEGACYCLE 

COUNTER - 

CHRONOGRAPH 

pES 
D pND 
1 SEC, o 

DIRECT READING / 
Digital registration is tried to indicate me from 1 microsecond to 1 second by 
means of 6 Potter decodes. Fractional parts of a microsecond are read from a 
3 -stage binary counter which indicates in steps of is microsecond. 

PROVED PERFORMANCE 
Ten years of service ' in proving grounds and r earch centers give conclusive evi- 
dence that the simplified circuitry inherent in thisPotter Counter -Chronographs pro- 
vides the rtiaximum reliability for critical timing Opplications. 

WIDE APPLICATION 
There is a Potter Counter -Chronograph made for your specific application.... High- 
speed"digital recorders are available for permanent recording of measurements at 
rates up to 150 per second. 

WRITE FOR INFORMATION AND ENGINEERING DATA 

POTTER INSTRUMENT COMPANY INC OR P OR A T E 0 
110 CUTTER MILL ROAD, GREAT NECK, NEW YORK 

MANUFACTURERS OF 
PREDETERMINED ELECTRONIC COUNTERS FREQUENCY TIME COUNTERS PRESET INTERVAL GENERATORS 

HIGH SPEED PRINTING AND RECORDING, SHIFT REGISTERS, AND DATA HANDLING EQUIPMENT 

netic alloys. The various alloys 
that are covered include Hipernik, 
Hipernik V, Conpernik and Hiper- 
co. The first three materials men- 
tioned are iron -nickel alloys while 
the last is iron -cobalt alloy. These 
materials provide a wide range of 
magnetic properties needed for 
many special requirements. Phys- 
ical and magnetic property tables 
together with the availability of 
each alloy are included. These are 
accompanied by a discussion of in- 
dividual alloy heat treatment tech- 
niques. The inclusion of fifteen 
core loss and magnetization curves 
makes the booklet especially valu- 
able when matching the correct 
alloy with a specific application. 

Lightweight Amplifier -Bridge 
Simmonds Aerocessories, Inc., 105 
White Plains Road, Tarrytown, 
N. Y., is offering a new 4 -page 
folder that contains complete de- 
sign data on a new lightweight 
amplifier -bridge for the Pacitron 
fuel gage system. Circuit dia- 
grams, photos and tables giving 
installation information are in- 
cluded in the new folder for the 
convenience of aircraft engineers 
in specifying the gage for measur- 
ing fuel and oil quantities. Com- 
pensated and uncompensated units 
are covered as well as bracket and 
rack mounted types. Descriptive 
material also includes such sub- 
jects as : weight reduction, com- 
pactness, aspect ratio, internal 
shock mounts, high temperature 
operation, power consumption, 
vacuum tubes, replacement of com- 
ponents, test connectors and ac- 
curacy. Data in the new folder 
covers the latest improvements in 
fuel gage systems for aircraft. 

Products Catalog, Raytheon Mfg. 
Co., Waltham 54, Mass. The com- 
pany's products are shown in a 
profusely illustrated, three -color 
catalog recently published. A brief 
history of the company and a photo 
layout of its various plants are 
followed by detailed descriptions 
of the products of each of the 
organization's four divisions: Re- 
ceiving Tube, Power Tube, Equip- 
ment and Television and Radio. 
A page is devoted to an outline of 
the concern's research activities. 
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PRECISION 
PAPER TUBES 

Made of the finest dielectric kraft, fish paper, 

acetate, or combinations, PRECISION Paper Tubes 

are die -formed under heat and pressure. Uniformity, 
strength, and light weight are assured. High manu- 
facturing standards and rigid testing result in 

maximum insulation, heat dissipation, and moisture 
resistant characteristics. 
Available in any shape, length, I.D. or O.D. Finished 

to your exact specifications. 
Send today for free sample and request 

new Arbor List of over 1500 sizes. 

PRECISION PAPER TUBE CO. 
2041 W. Charleston St. Plant No. Two, 79 Chapel St., Hartford, Conn. 

Also Mfrs. of Precision Coil Bobbins 

Chicago 47, Ill. 

HERE'S HOW 
OTHERS DO IT 

POWRARM cuts costs by in- 

creasing every worker's pro- 
ductivity. It gives the worker a 

powerful third hand to hold 
work while two hands produce. 
That's why POWRARM works 
on the most efficient assembly 
lines in America today, and 
belongs on yours. Write us 

about your production "head- 
ache" ... we'll show you how 
POWRARM can cure it. 

Write For Catalog 101E 

32 informative pages, FREE 

.. 
Holds work at any ongle In Hort. 
zontal, Vertical or Co -axial Plans. 

Three sizes of 
Powrarm -2 4 
to 150 lbs. ca- 
pacity. 

WILTON TOOL MFG. CO. 
Precision Built Bench Vises, "C" Clamps and Work Positionen 

925-1 Wrightwood Avenue Chicago 14, Illinois 

MINIAT U RILED 

S -BAND CAVITIES 

Originated by C.G.S. Laboratories, 
Inc., these S -Band Cavities have 

been perfected in cooperation with 

Signal Corps Engineering Labora- 

tories. They utilize the new pencil 

tube series and meet all applicable 
JAN specifications. 

TYPICAL DATA 
Length -4-1/2" minimum 

Diameter -1" (less projections) 

Weight -8 oz. (minimum) 

Output-CW units-minimum 25 mw 

Pulse units -300-1000 Watts peak 

Tunable range-Pulse-up to 400 Mc 

-highest attainable frequency - 
3400 Mc 

CW-up to 400 Mc 

-highest attainable frequency - 
3000 Mc 

Temperature Drift-As low as ±2 Mc 

from -50°C to +70°C 

Write for detailed specifications- 
determine how the C.G.S. Minia- 
turized Cavity can solve your par- 

ticular problem. 

C. G. S. 
LABORATORIES 

INC. %>) 1 391 LUDLOW ST. 
tLFCTRONIc STAMFORD, CONN. 
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PLANTS AND PEOPLE 
Edited by WILLIAM P. O'BRIEN 

Research Outfit Changes 
Headquarters 
WALTER KIDDE NUCLEAR LABORA- 
TORIES, a privately -financed re- 
search organization devoted pri- 
marily to the development of atomic 
power for commercial and indus- 
trial purposes, recently established 
new laboratory facilities at 975 
Stewart Ave., outside of Garden 
City, L. I., N. Y., to serve as head- 
quarters for the firm's operations. 
Research operations have begun 
there, although the installation of 
certain specialized equipment 
needed to carry on nuclear research 
and development projects will con- 
tinue for several months. A mini- 
mum staff of 100 will be required 
when the building is in full opera- 
tion within the next 6 to 12 months. 

The Laboratories were organized 
to carry out three fundamental ob- 
jectives. The first is the develop- 
ment of commercial atomic power, 
with particular emphasis on orig- 
inal research and development in 
the field of low-cost nuclear re- 
actors. The second is cooperation 
with government agencies and their 
contractors and subcontractors in 
the development and design of 
atomic facilities. The third objec- 
tive is collaboration with private 
industrial organizations, labora- 
tories and others interested in the 
application of the nuclear sciences 
to specific problems. 

Sylvania Dedicates Woburn 
Plant 
A NEW, multi -million dollar elec- 
tronics plant was recently dedicated 
by Sylvania Electric Products Inc. 
in Woburn, Mass. The 50,000-sq ft 
plant, which employs approximately 
850 persons, is headquarters of the 
administrative, sales, engineering 
and manufacturing staffs of the 
company's Electronics Division, 
and is the site of the principal 
manufacturing operations. Its out- 
put of electron tubes and devices 
are used in such fields as radar, 

navigation, communication, flight 
and gun -fire control, and includes 
microwave tubes, semiconductor de- 
vices, including transistors, and 
special-purpose tubes. 

Admiral Adds Space 
CONSTRUCTION of a 46,000-sq ft, 
one-story brick addition to the 
Admiral Corp. tv plant at Blooming- 
ton, Ill., was recently announced. 
The new plant will contain tv instal- 
lation lines, storage for cabinets, 
tubes and other components and 
warehouse space for finished prod- 
ucts. The new facility will also 
feature an overhead conveyor line 
on which every tv chassis will re- 
ceive a thorough aging test before 
installation in the cabinet. 

The plant addition is expected to 
be ready for occupancy by Jan. 1. 

SMPTE Election Results 
NEW OFFICERS of the Society of Mo- 
tion Picture and Television Engi- 

, ,,, ,,,,1,,,,,1,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1,,,,11111,11_ 

OTHER DEPARTMENTS 

featured in this issue: 

Page 

Electrons At Work 146 

Production Techniques 218 

New Products 266 

New Books 390 

Backtalk 397 

_111111111110,.11111111111,111111111.11,1111111,111.1,d,mmIll, mummu,,ullull,,,,,,,,mul,ulon,,,i.r. 

neers, who begin two-year terms on 
January 1, are as follows : Herbert 
Barnett of General Precision Equip- 
ment Corp., president; John G. 
Frayne of Westrex Corp., executive 
vice-president; Norwood L. Sim- 
mons of Eastman Kodak Co., edi- 
torial vice-president; John W. 
Servies of National Theatre Supply 
Co., convention vice-president; Ed- 
ward S. Seeley of Altec Services 
Corp., secretary. 

Named to the board of governors 
were: Gordon A. Chambers of 
Eastman Kodak; Charles L. Town- 
send of NBC-TV; Frank E. Carlson 
of GE ; Malcolm G. Townsley of 
Bell & Howell; William A. Mueller 

Herbert Barnett (right), assistant to the president of the General Precision Equip- 
ment Corp., and newly elected president of the SMPTE, is congratulated by 
Peter Mole, head of Mole -Richardson Co., Hollywood, who has been president 
of the society for the past two years. Mr. Barnett will assume office for a two-year 

term beginning Jan. 1. 1953 
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... a beautifully styled three -speed 

gramophone. Complete with ingen- 

ious automatic stop and light -weight 

high-fidelity turnover type crystal 
pick-up fitted with two permanent 
sapphire styli. 

A masterpiece in design and technical excellence-a three -speed 

automatic record changer designed to play 12", 10" and the 

increasingly popular 7" records intermixed in any order. The 

" Monarch " combines ease and simplicity of operation with the 

high standard of reproduction and performance demanded by the 

most discriminating listener. 
Note these 7 star features. 

* Automatically selects and plays 7", 10" and 12" records, inter- 

mixed, at 33k, 45 or 78 r.p.m. Capacity 10 records. 
* Pick-up automatically returned to rest position and motor 

switched off after last record. 
* New reversible dual stylus crystal pick-up has extended 

frequency range to 10,000 c.p.s. Self compensated for the 

L.P. lower frequencies with the Turnover frequency at the 

correct point. 
a Remarkably compact design makes it an ideal unit for the 

radiogram/TV combination console. 
* Simplicity of design guarantees long life and trouble -free 

operation. 
* Beautiful styling and finish that will harmonize with any 

cabinet design. 
* Operates on 100/125-200/250 volts, 50 cycles A.C. Models 

also available for 60 cycles A.C. 

U.S. Offices 

149 Broadway, New York 6, N.Y. 

Telephone Worth 4-4847 

Birmingham Sound Reproducers Ltd., Old Hill, Staffs. England. Grams: 'Electronic Old Hill, Cradley Heath.' 
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Warner Bros; and LeRoy M. 
Dearing of Technicolor Corp. 

Avco Expands 
THE MANUFACTURING facilities of 
the tube division of Sarkes Tarizan, 
Inc., at Batavia, Ill., were recently 
purchased by Avco Mfg. Co. These 
facilities consist of two plants con- 
taining 80,000 sq ft to fill out needs 
for Avco's tv and radio operations. 

Hyman Named to Consultant 
Post 
FORMERLY supervisory electronic 
engineer for the Civil Aeronautics 
Administration. in New York, 
Abraham Hyman has joined the 
JFD Mfg. Co., Inc., Brooklyn, N. Y., 
as electronic consultant. 

In his new capacity Mr. Hyman 
will work on antennas and elec- 
tronic products. His work with the 
CAA had been concentrated in vhf 
and uhf systems. In 1945 he was 

M. R. MwCWM f. R laek 

A. Hyman, new JFD consultant 

with Federal Telecommunication as 
a development engineer. There he 
worked on microwave and vhf/adf 
equipment. 

Leinicke Promoted 
EMPLOYED as a design engineer 
with Dalmo Victor Co., San Carlos, 
Calif., since 1947, Robert F. Lein- 
icke has been elevated to chief 

project engineer. In his new posi- 
tion he is responsible for engineer- 
ing supervision and administration 
of all projects of both production 
and development types. 

Columbia U. Sets Up New Lab 
A NEW acoustics laboratory where 
sound that man cannot hear, as well 
as audible noise, will be investi- 
gated, has been established in the 
Engineering Center at Columbia 
University, New York City. When 
completed, the laboratory will pro- 
vide facilities for research and in- 
struction in electroacoustics, ultra- 
sonics, psychoacoustics, speech, 
noise control and musical acoustics. 

Director of the Laboratory is 
Cyril M. Harris, associate professor 
of electrical engineering, interna- 
tional authority on acoustics and 
former consultant to the Office of 
Naval Research in London. Lec- 
turer at Delft Technical University 
in the Netherlands, Dr. Harris was 
research scientist with the Bell 
Telephone Laboratories, Murray 

RTMA BOARD OF DIRECTORS FOR 1952-53 

C Rattail C Irma* 1. Hoffman 
Pam PmaM., 

). J. Ksho ì...3ít f. Maier 
nammed Gercaw, Cam.; 

f f C..n,amt 
wee IMAM 

A B. Mprpn. 8. 
'madam ,d 

lohn W. Casil 
V,,. P.aud.,.s 

1. B. Elliott law, f, H.Ny AAR" B, D..Mwr 

Jaws R. tome W.R.G,Bskor Paul V Rated C. TRH RaArN t. hew ienKeaV¡nh... t+...ue. ,N Semmes (^S...aràn, DM. 

ti . B W. (;aop..r frnA W. RMae,. & RpW t fwAt f K fn+tr, G RMxrd ir¡pal S.M. Wafria O Man Lites, Harm A Me W í. Paean H C Mme. 
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These "Firsts" Helped 

Westinghouse Customers 

USERS OF WESTINGHOUSE TUBES GET 

FIRST BENEFITS FROM MANY NEW 

TUBE DEVELOPMENTS 

These are only a few of the "firsts" 

that Westinghouse created in the 

electronic tube industry. In each 

case, designers using Westinghouse 

Tubes gained advantages by having 

first chance to use these innova- 

tions. 

Today, Westinghouse still pioneers 

in electronic tubes and tube mak- 

ing. For instance, Westinghouse 40 

KV and 20 KV rectifying tubes are 

under 9 ounces, only 23/4° high. 

Designers seeking the ultimate in 

space and weight savings will find 

them in these new WL -6102 and 

WL -6103 tubes. 

Radical new developments in other 

power tubes and receiving and tele- 

vision picture tubes are now being 

engineered at the NEW Westing- 

house Electronic Tube Division at 

Elmira and Bath, New York. 

NEW SERVICE, 
NEW DISTRIBUTION 

Westinghouse plans for Electronic 

Tube Division expansion are in 

operation. New service facilities, 

new warehousing policies, and new 

distributors are opening rapidly. 

New merchandising methods will 

aid distributors in serving indus- 

trial users-many of these business - 

building programs are totally new 

in the tube industry. Here, as else- 

where, Westinghouse plans to pro- 

vide industry leadership in service. 

It pays in profits to deal with Westinghouse and 

with Westinghouse distributors. For full infor- 

mation on how Westinghouse can help you with 

problems of design, service, or supply, call your 

nearest Westinghouse representative, or write to 

Department A-112. 

R E . I ATRO 
YOU 

SURE...IF ITS 

èstìngb0e 
ET -95003 

1921 

Westinghouse Makes 
First Dry Battery 
WD -11 Tube 

house Westing 
Testing 

New Indireetly- 
Heated 

Tube 
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N, 

WESTINGHOUSE INVENTS 

NEW KU -610 THYRATRON 
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1932 

1941 
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Westinghouse 
Patents 

KOV AR for Metal -to - 

Glass Tube Sealing 

Westinghouse Unveils 
First High Power 

UHF Tube 

`Vestinghouse Tells of 
1 

New 
Ignitron Tubel, 

.. 

i,,to, II,N ., ,n 
1110 

WL -530 in Radar 

at Pearl Harbor 
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T V B E S 
ELECTR ONIC 

TUBE DIVISION 
Westinghouse Electric Corporation 

Box 284, Elmira, N. Y. 
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rHI] 
Type 394-A 

PONOGOMETER 
Precision Potentiometer Noise Tester -,,,, ,`1.,.-1`'t"`s ra h...\..\.\.."+....°\.a..-`^`1",.` = 

Designed as a production and laboratory test instrument by the Technology 
Instrument Corporation for quality control in the manufacture of their precision potenti- 
ometers, the Type 394-A Ponogometer is now available for such uses as: 

1. Incoming inspection of single or multi -turn potentiometers. 

2. To establish noise -performance criteria for precision potentiometers in 
servo, control, or instrumentation applications. 

3. For laboratory investigations and/or quality control in single or multi - 
turn potentiometer manufacturing. 

Working to a definition$ of noise covering, in part, the voltages created by the 
equivalent, transient contact noise resistance appearing between the wiper and resistance 
element of a precision potentiometer, the 394-A Ponogometer monitors this contact re- 
sistance, providing an audible and visual indication when a prescribed threshold level is exceeded. 

POTENTIOMETER 

E-ENR 

7= CONSTANT CURRENT 

TYPE 394A 

PONOGOMETER 

SPECIFICATIONS 
Range: Equivalent Noise Resistance'-threshold level adjustable from 10 to 5000 ohms. Lower levels can be set up by means of accessory amplifiers. 
Wiper Exciting Current: Constant 1 milliampere. Other values can be set up by means of accessory current sources. 

Type Indication: Audible tone and a neon light, essentially independent of speed of operation of total resistance, and resistance function of potentiometer. 
Write for specifications and further details in 

*Laboratory Report No. 6 

T[CHNOOGY INSTRUMENT CORP. 
533 Main Street, Acton, Massachusetts, Telephone: Acton 600 

PLANTS AND PEOPLE (continued) 

Hill, N. J., for five years. 
The major part of the labora- 

tory's work will be devoted to basic 
research in ultrasonics and psycho - 
acoustics. 

IT&T Names New Executive 
APPOINTMENT of Gordon C. Knight 
as assistant to the president of In- 
ternational Telephone and Tele- 
graph Corp. has been announced. 

Active in management and indus- 
trial relations since 1941, he comes 
to IT&T from its subsidiary, the 
Capehart-Farnsworth Corp., where 
he has served successively as assist - 

G. C. Knight, assistant to president at 
IT&T 

ant to the president, division man- 
ager of research and development, 
and operations manager of the com- 
mercial products division. 

S%canson Joins ERA 
ENGINEERING RESEARCH ASSOCI- 
ATES, Inc., St. Paul, Minn., an- 
nounces the appointment of Carl E. 
Swanson to the position of senior 
scientist. In this post he will 
supervise the firm's St. Paul Di- 
vision special projects activities. 
Projects under his direction will in- 
clude work on automatic industrial 
process control systems, magnetic 
recording techniques and systems, 
development of communications 
equipment and other research activ- 
ities. 

Mr. Swanson's professional ex- 
perience includes the positions of 
aeronautical research consultant at 
Minneapolis -Honeywell and re - 
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TEL %E 
I ALUMNUM 

MAST 

Hydraulic Telescoping. 

Available in plated steel 
tubing with bronze coup- 
lings and valves. 

Also available in alumi- 
num. 

Made to customer's speci- 
fications from short mo- 
bile units to 200 feet high 
that will carry 500 pounds. 

Very fast raising and low- 
ering. 

Used extensively by Gov't 
and Commercial agencies 
for microwave, radar and 
TV work. 

Write for details. Your 
particular problem will be 
given expert engineering 
service. 111111 I: 

THOMAS MOLD & DIE CO. 

WOOSTER, OHIO 

prvg,teet, 2uaey 
with JONES 

PLUGS & SOCKETS 

P -306 -CCT - Plug, 
Cable Clamp in cap. 

S -306 -AB - Socket 
with Angle Brackets, 

Series 300 Small Plugs P. Sockets 
for 1001 Uses 

Made in 2 to 33 contacts for 45 volts, 
5 amps, for cap or panel mounting. 
Higher ratings where circuits permit. All 
plugs and sockets polarized. Knife switch 
socket contacts phosphor bronze, cadmium 
plated. Engage both sides of flot plug- 
double contact area. Bar type plug con- 
tacts hard brass cadmium plated. Body 
molded bakelite. 

Get full details in Catalog 18. Com- 
plete Jones line of Electrical Connecting 
Devices, Plugs, Sockets, Terminal Strips. 
Write today. 

HOWARD B. JONES DIVISION 
CIXCX MAX Ur,CTUI11MO CO..O..rIOX 

CHICAGO 24. ILLINOIS 
susuc lur OF UNITED. CORP. 

Illustrated 
Actual 

Size 

See 
the advantages in performance and 
economy that are yours with 

SMALL NYLON COIL BOBBINS 
These plastic moldings are more uniform, 
more accurate, less expensive . . . 

- THE SUPERIOR RESULT OF 
an exclusive single cavity molding method which 
assures low mold and maintenance costs. Only 
from Gries can you get the many advantages of 

GRIESS PAi'0 MOLDING METHOD 

e 
Max. Wgt. 

.025 oz, 
Max. length 1" 

SMALLNESS 
UNLIMITED 

Write for sample of Gries coil bobbins and 
similar small parts in nylon and 
other thermoplastics. 

Send Specifications for Prompt Quotation 

GRIES REPRODUCER CORP. 
100 Willow Ave., New York 54 Phone: MOtt Ha r n 57400 

A NAME YOU CAN 
RELY ON FOR 

TRANSFORMERS 
MIL -T-27 & COMMERCIAL 

CHOKE 
(Channel Mounted) 

POWER 
(Stypol Encapsulated) 

PLATE 
(Hermetically Sealed) 

Pulse 

Audio 
Power 

Filter Choke 

Filament 

RF Coils 
Custom Built to 

your Specifications 

WE SOLICIT 
lT ®N(Y 

R N PROD 
N SHORT 
UC 

rION 
297 North 7th St., Brooklyn 11, N. Y. 
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high -precision thermistors 

by BENDIX-FRIEZ 
As temperature measuring elements and 
lüluül le el nensttr:, these temperature 
realunsix e resistors are the hest wnt Call huy. 
In standard ur slltvial types. their high -pre- 
cision manufacture males them hreiiselc 
right fur uur job 1chell it tonit'< tu rcislanct 
alno. size. temperature coefficient. mount- 

ings and tlualit Ask us about applications. 

STANDARD TYPES FOR IMMEDIATE DELIVERY 

Size iinchesi (u +30°C. (a 0°C. (n -30°C. 

.140 x .75 45.0 ohms 86 ohms 194 ohms 

.040 x 1.5 12.250 ohms 26,200 ohms 65,340 ohms 

.018 x 1.5 35,000 ohms 82,290 ohms 229,600 ohms 

tr-rite for details. 

FRIEZ INSTRUMENT DIVISION of . . 
1454 Taylor Avenue, BALTIMORE 4, MARYLAND 

Export Sales: Bendix International Division 
72 Fifth Avenue, New York 11, N. Y. 

Used in this typical application 

for sensing the temperature of 

hydraulic oil. 

éÄd, 
AVIATION CORPORATION 

Z ELECTRIC 
PROp11tTIMEiERs 

"CS" and "Y" 
ELECTRIC PRODUCTIMETERS 

The answer to all electric 
counting requirements 

Two Companion Counters ... Two Sizes .. . 

Hi -Speed ... Accurate ... Long Life ... Totally Enclosed 
Speeds of 1000 counts per minute. Both 
counters give maximum readability. De- 
sign fits all mounting conditions . . . 

panel mounting or base mounting. Hard- 
ened steel working parts for long life 
and dependability. 

New type case for compactness, 

rigidity, and protection against dust and 
moisture conditions. Operate accurately 
over wide current fluctuations. 

DURANT MANUFACTURING Co. 
1912 N. Buffum St. 112 Orange St. 
Milwaukee 1, Wis. Providence 3, R. I. 

Representatives in Principal Cities 

pRODVeT1 M ETE RS 
SINCE 1879 L Co+ct>s2 e4 4Iu J 

= . 
v 

INSTRUMENT 
HOUSINGS 

PANELS CHASSIS 

gerimmeass 

MECHANICAL 

& ELECTRICAL 

ASSEMBLIES -e 
STAMPINGS, 

ALL METALS 

A complete manufacturing service: 
Fabricating, Stomping, Screw Ma- 
chine Work, Assembling. 

Precision work, experienced fabrica- 
tion, dependable service. 

SEND DRAWINGS FOR ESTIMATES! 

STAMFORD METAL 
SPECIALTY COMPANY 

9llelaF WArt.dg 06' &.csy [7r.Jc:,f t aw 

429 West Broadway, New York 12, N. Y. 

CLOTHES CLIP 
Sturdily constructed for maximum 
life. Finished in semi -gloss black 
enamel. Ribbed, firm -gripping 
clamping pads made of hard neo- 
prene. Mounting plate enables clip 
to be attached to hard surface, 
such as a switch case. Hard drawn 
steel spring wire insures optimum 
spring action. 

WITH MOUNTING 
HOOK FOR USE ON 

-iCORDSETS . . . This 
model utilizes a steel 
mounting hook which 
can be hooked directly 
on a cordset molded for 

*1 this purpose. 

DATA SHEETS 
ON REQUEST. 

27 SIXTH AVENUE, BROOKLYN 17, NEW YCRK 
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PLANTS AND PEOPLE (continued) 

a 

C. E. Swanson, senior scientist 

search director, superintendent of 
communications, and manager of 
engineering for Northwest Air- 
lines. His experience also includes 
ten years on the teaching staff of 
the University of Minnesota. 

Veteran Inventor Joins RCA 
THE NOTED engineer and inventor 
in radio, television and electronics, 
Dr. E. F. W. Alexanderson, has 
joined the Radio Corp. of America 
as a consultant. This new associa- 
tion returns him to the corporation 
which he served as chief engineer 
from 1920 to 1924. 

Although credited with more 
than 300 inventions, Dr. Alexander - 
son is best known for his invention 
of the high -frequency alternator 
that bears his name. This machine, 
which he developed in 1909, was an 
important step in making interna- 
tional radio communications suc- 
cessful. 

Rucker Adds to Staff 
APPOINTMENT of R. R. Harrison as 
assistant chief engineer and Bruce 
MacDonald as a senior project 
engineer has been announced by 
H. A. Price, chief engineer, The 
Rucker Co., Oakland, Calif. 

Prior to his appointment Harri- 
son served as senior design engi- 
neer in charge of design and con- 
struction of the Convair Guided 
Missile Division's Centrifuge Lab- 
oratory at Pomona, Calif. 

MacDonald had served as project 

MINIATURE 
Type 506 

DELAY LINES 
with 

CONTINUOUSLY 

Variable Time Delay 
FAST RISE TIME 

EXCELLENT STABILITY 

OPTIMUM EQUALIZATION 

HAIRLINE ACCURACY 

NO TIME JITTER 

SMALL SIZE 

LIGHT WEIGHT 

MINIATURE TYPE 506 

SPECIFICATIONS 
TIME DELAY: Continuous variable from 0 to 0.275 microseconds. 
RISE TIME: 0.0005 v t microsecond, where t is the amount of delay in 

millimicrosecond. 
CHARACTERISTIC IMPEDANCE: 190 ohms nominal. 
ATTENUATION: The attenuation in db per 100 millimierosecond delay 

is: essentially zero below 10 mc, 0.5 at 15 mc, 1 at 
20 mc, and 1.8 at 30 me. 

SIZE: 1" deep, 4" long, 4" high. 
WEIGHT: 14 ounces. 

MODEL NO. 302 
ADVANCE 

Model 
variable 6e 

produces 
delay lines. The 

continuously 
Advance zero 
and step eter line offers theelay exclusive feat- 

ure continuously 
variable time 

nre of continuously 
0.6 microseconds. 

MAIL 1 

Please send data on TYPE 506 TYPE 302 

COUPON 1 
Name Title 

1 Company 
TODAY! 1 

1 Address 
1 

ADVANCE ELECTRONICS CO., 
P. 0. Box No. 394, Passaic, N. J. 
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STANDARD 

MEASURING EQUIPMENT 
Complete Frequency Coverage -14kc to 1000 mc! 

14kc to 250kc 
Commercial Equivalent of 
AN/URM-6. 

Very low frequencies. 

150kc to 25mc 
Commercial Equivalent of AN/PRM-1. 
Self-contained batteries. A.C. supply 
optional. Includes standard broadcast 
band, radio range, WWV, and commu- 
nications frequencies. 

15mc to 400mc 
Commercial Equivalent of 
TS -587/U. 
Frequency range includes 
FM and TV Bands. 

375mc to 1000mc 
Commercial Equivalent of 
AN/URM-17. 
Frequency range includes 
Citizens Band and UHF 
color TV Band. 

These instruments comply with test equipment requirements 
of such radio interference specifications as MIL -I-6181, 
MIL -I-16910, PRO -MIL -STD -225, ASA C63.2, 16E4, AN -l -24a, 

AN -I-42, AN -I -27a, MIL -I-6722 and others. 

STODDART AIRCRAFT RADIO Co., Inc. 
6644-A Santa Monica Boulevard, Hollywood 38, California Hillside 9294 

PLANTS AND PEOPLE (continued) 

engineer in the Guided Missiles 
Branch, Wright Air Development 
Center, Dayton, Ohio. 

Acme Picks New Executives 
DIRECTORS of Acme Electric Corp., 
Cuba, N. Y., have advanced Charles 
H. Bunch from the presidency to 
chairman of the board, and also 
have elected James A. Comstock as 
president. 

Mr. Bunch, who helped found the 
company in 1917, has held the office 
of president since 1942. Prior to 

C. H. Bunch, recently named chairman 
of the board 

becoming president he held various 
other offices in turn from engineer, 
treasurer, to sales director. 

Mr. Comstock joined the company 
in 1930 as chief engineer, after re - 

J. A. Comstock. newly elected company 
president' 

signing his position as transformer 
engineer with Modern Electric Co.,. 
Toledo, Ohio. While associated 
with Acme he has held respectively 
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/M Robinson pump installation at LaPointe-Plascomold 

ROBINSON 
Metering Pump 

accurately meters 
PLASTISOL* 

The LaPointe-Plascomold Cor- 
poration, producer of electronic 
components, installed a Robinson 
Metering Pump to increase produc- 
tion of their "Mighty Match" tele- 
vision divider networks. The pump 
not only reduced unit costs, but 
ejected Plastisol so accurately that 
a change in design was made- 
affording a saving in material and 
still greater economies. 

This versatile production tool 
may solve some of your problems. 
Write for further information today! 

Registered Trade Name 

WA 

Forcibly ejects fluid com- pounds-not o gravity 
Penser 

Controls heat thermo. statically 

fast Ejects - 
Change discharge ra idly without tools p- 

Reduces unit costs-no killed operator needed Adaptable 
to any 

pro- 
duction technique 

BNo -- P.O. 6oK 47 

95 PARK AYEeIPhaNUTne EI' 
ley 2ú10EW 

JERSEYT 

IF THE WIRING FAILS 

SO DOES YOUR 

PRODUCT'S REPUTATION 

FOR DEPENDABLE PROD CT WIRING USE 

ni1E4777Fic WHINE SYSTEMS 
Year after year - for over ten years - UNILECTRIC 

has produced millions of wiring systems, for more than 150 
leading manufacturers of electric and electronic products. 
From controls to complex armed forces equipment, these 
wiring systems have consistently met the most exacting re- 
quirements and provided substantial savings to each customer. 

To assure utmost dependability plus cost saving engineering 
assistance, low cost production and "on -schedule delivery" 
investigate UNILECTRIC today. 

fflu,izçiwi: IVNM gTMS 
K 

Manufactured by 
TED MANUFACTURING & SERVICE COMPANY 
409 SOUTH 6th STREET MILWAUKEE 4, WISCONSIN 

INSTRUMENT 
BALL BEARING 
with a 

HORkN 

In the new RMB FILMOSEAL bearing, a 

capillary film of oil forms between cylin- 

drical washer (A) and the tapered O.D. of 

inner race (B). This strong film of oil seals 

the bearing - keeps the lubricant in, 

keeps dirt out - yet there is no rubbing 

contact between the sealing elements. 

The FILMOSEAL bearing thus has all the 

advantages of a sealed bearing, plus the 

freedom of rotation of an open bearing: 

Permits the use of oil instead of 
grease as a lubricant. 
Low starting and running torque. 
Torque constant over long periods. 

Adjusts for pressure variations. 

No heating or scoring at high speed. 

Remains sealed in any position. 

Maintenance is greatly reduced. 

FILMOSEAL precision bearings are available 

in 10 bore sizes from 2 mm. (.0787") to 

8 mm. (.3150") and corresponding 0.D. 

from 6 mm. (.2362") to 22 mm. (.8661"). 

RMB 
WRITE FOR 

COMPLETE 

DESCRIPTIVE 
LITERATURE 

LANDIS & GYR, INC. 
45 W. 45th St., New York 36 
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N OW. e a Regulated Selenium Rectifier e enium Rectifier 
which provides: 

CLOSELY -REGULATED DC POWER, with 

MAGNETIC AMPLIFIER CONTROL, for 

LOW COST, MINIMUM MAINTENANCE 

9etriedeate 

the 

Mani Volt 
eeezme 
the features 

of this new 

INET product: 

REGULATION 
is closer than 1% from no load to full load, 
with plus or minus 10% AC line variation. 

RESPONSE 
is faster than 0.2 seconds, under even extreme 
contrast of load conditions. 

RIPPLE 
is less than 1% RMS on standard models. 
0.1 % Ripple also available, if desired. 

MAINTENANCE -FREE 
thanks to highly dependable INET Magnetic 
Amplifier control, which has no moving parts, 
no vacuum tubes to wear out or be replaced. 
Unit is shock -proof, resists temperature and 
frequency variations. 

COST IS LOWER 
than any other equipment of comparable 
performance and ratings. Check the specifi- 
cations in the adjoining column. 

INET Regulated Rectifiers . regulation as low as 0.1 % , ratings as 
high os 500 volts and 10,000 amperes. For further information, contact 
any INET sates representative, or write to: 

INET, INC. 
8655 SOUTH MAIN STREET 

LOS ANGELES 3, CALIFORNIA 

(Unit shown above is: 

TYPE: RR -28-10; STYLE: RRPSMVF.) 

Compact, easy to install, the new 
INET "MagniVolt" has a wide 
range of applications and ratings: 

TYPE OUTPUT RANGE 

VOLTS AMPS 

RR -2.5-2.5 2.2-2.7 2.5 
RR -2.5-5 2.2-2.7 5.0 
RR- 5-5 4.5-6 5.0 
RR- 5-10 4.5-6 10.0 
RR- 5-20 4.5-6 20.0 
RR- 6-5 5.5-7.5 5.0 
RR- 6-10 5.5-7.5 10.0 
RR- 6-20 5.5-7.5 20.0 
RR- 6-40 5.5-7.5 40.0 
RR- 12-5 11-14 5.0 
RR- 12-10 11-14 10.0 
RR- 12-20 11-14 20.0 
RR- 12-30 11-14 30.0 
RR- 28-5 24-30 5.0 
RR- 28-10 24-30 10.0 
RR- 28-20 24-30 20.0 
RR- 28-30 24-30 30.0 

"MagniVolt' models are: STYLE: 
RRPSMVF. AC input is: 115 volts, 
single phase, 60 cycles. ALL units 
quoted are relay rack panel 
mounted and are less meters and 
cabinet; specify if meters or cabi- 
net desired. 

THE NATION'S LARGEST BUILDER OF REGULATED SELENIUM RECTIFIERS 

PLANTS AND PEOPLE (continued) 

the offices of chief engineer ; pur- 
chasing agent; manager of special- 
ty transformer and radio trans- 
former sales; general manager of 
the Clyde, N. Y., plant; and since 
1946, executive vice-president. 

Acme Electric Corp. manufac- 
tures transformers for electronic 
and power applications. 

Hoffman Advances Briggs 
HOWARD BRIGGS, formerly assistant 
vice-president in charge of the 
Hoffman government contract office 
in Washington, D. C., has been ap- 
pointed assistant to the president of 
Hoffman Laboratories, Inc., Los 
Angeles, Calif. 

Prior to joining Hoffman in 195Q, 
Briggs was vice-president in charge 
of sales for the Howard Radio Co. 
in Chicago, a position he held 15 
years. 

Howard Briggs 

As assistant to the president of 
Hoffman Laboratories, Inc., he will 
manage the military production 
phase of the corporation and will 
coordinate procurement, sales, 
manufacturing and other related 
departments. 

RTMA Headquarters 
Staff Increased 
WITH the view of expanding 
RTMA's government relations ac- 
tivities, executive vice-president 
James D. Secrest has announced the 
appointment of Charles Maechling, 
Jr., as the Association's government 
relations officer. 

In his new post, Mr. Maechling 
will be staff assistant to the RTMA 
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You'll SAVE MONEY in Your SHOP With 

The Only Table Having Rotary Feed 

Combined with DUAL CROSS FEEDS: 
This PALMGREN TABLE is sensational In prnce, construction 
and performance. Just what shops need for accurate, pre- 
cision work. You can rout straight or curved, rabbet, drill, 
sand or mortise. Do hundreds of jobs as milling slots, grooves, 
keyways, squares, hexagons, curves, flats, dovetails, indexing 
and laying out work. 

Designed for use on Drill Press or Milling Ma- 
chine. It handles all types of metal and woodwork- 
ing operations and makes your drill press a vertical 
milling machine. Precision built. It permits close 
tolerances. Rotary Feed is calibrated in degrees. 
Cross Feeds in thousandths. Cross slides and 
feeds are 21/2^ each side of center -4W overall. 
Adjustable gibs on cross slides -4 to 1 worm and 
gear ratio in rotary feed. 4 Bolt slots -2 lock No. 83 
screws. 

ROTARY TABLE Only $54.50 

No. BASE T -Slots TABLE BASE HEIGHT WEIGHT 
83 KEYWAY DIA. DIA. 

5/8' 5/8' 8' 6 1x4' 5' 28 Ib. 

82 Same as above without Rotary Feed 26 1/2 lbs. 

PRICE 

$54.50 
$39.75 

QUICK, ACCURATE Setups-End Delays-Spoilage 
only $8.75 
"M" Base 

$3.00 

No. 000 Vise Mounted 
on SWIVEL "M" BASE 

with this Angle Vise 
Solve all your difficult angle jobs! End make shift methods, delays 
and spoilage with this famous PALMGREN ANGLE VISE. Ideal 
for Drilling. Milling, Grinding, Filing, Fitting, Marking and hun- 
dreds of jobs requiring speed and accuracy of angles on machine or 
bench. Set at any angle up to 90 degrees and lock-it's ready for 
use. Accurately graduated, every part of vise Is accurately ma- 
chined. Jaws of steel 2%' wide. 1 Plain, 1 Grooved for holding 
round pieces. Auxiliary Bases for machine or bench use. Swivel 
"M" Base shown $3.00 Extra. Order NOW! Today! 

Write for Circular No. 302 

CHICAGO TOOL and ENGINEERING CO. 

Mfrs. of PALMGREN PRODUCTS Since 1918 

8380 South Chicago Avenue Chicago 17, III. 

DIGITAL COMPUTER ENGINEERS 
ELECTRICAL ENGINEERS and PHYSICISTS 

needed for circuit design and development. Engineers and 
Physicists with 1 to 4 years experience in pulse circuits, 
pulse handling techniques, and systems development. 
Openings also for recent graduates. 

Replies strictly Interviews arranged 
confidential at our expense 

!, h e^ e foi deliliOace ;i /NGr. 

A Subsidiary of /l,,.s:,.grm.- 7 d 

Leaders in the Development of Digital Computers 

1902 W. Minnehaha, St. Paul 4, Minn. "You Will Enjoy Living in Minnesota" 

Plugs 
n' 

Jacks 
Write For Descriptive Brochure 

* JACK PANELS * PATCH CORDS 

*PLUGS *JACKS 

kIMMEDIATE 
DELIVERY 

FROM STOCK 

audio DEVELOPMENT 

COMPANY 
2835 13th Ave. So., Minneapolis 7, Minn. 

Et ECReM r' It's 
°` Victoreen 

Specialists in the measure- 
ment of small currents 
and electrostatic voltages. 

An electrometer tube is a special 

purpose vacuum tube designed to 

present a minimum load to the signal 
voltage or current applied to the in- 
put. It has extremely small grid 
currents, high inter -electrode resist- 
ance and stable D.C. characteristics. 

Originally developed for laboratory 
use, the electrometer tube has come 

of age with the development of atomic 
energy. It now finds many new appli- 
cations in other fields, e.g., electro- 
static voltmeters, computors, pho- 

tometers, p.h. meters, etc. 

5888 

Electrometer Pentode-For use with 
high gain amplifiers having feedback 
to degenerate the input signal. When 
triode connected, it is interchange- 
able with the 5803 for many appli- 
cations. Ic = 2 x lo-rr. 

5800 

Electrometer Tetrode-The ultimate 
in low grid currents. Gz is the control 
element. GI is an accelerator grid 
which may also serve as the plate in 

the inverted triode connection. 
Ic=3xl0'6. 

5803 

Electrometer Triode-For single tube 
circuits it is a compromise to produce 
higher transconductance at the ex- 
pense of slightly higher grid currents. 
It is also used as an inverted trianode. 
Ic = 5 x 10-14. 

5788 

Electrometer Diode-Used as a clip- 
per wherever high insulation is im- 
portant. As an electrometer, it re- 
quires a high gain feedback amplifier 
circuit. R = 101+ Ohms. 

V X-10 

Electrometer Switch-For switching 
in high impedance circuits or remote 
locations. R = 1016 Ohms. 

HI-MEG 
Resistors-"Calibrated Insulators" 
for electrometer input circuits. 
R = 106 to 10r4 Ohms. 

BETTER COMPON 
MAKE 

BETTER INSTRUM 

COMPONENTS DI 

3800 PERKINS CLEVELAND 14, O. 
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INV 

conserves P O W E R 
in 

UHF -TV! 
E 

pOWER 1.OSS use 
UN tRpN 
COA APproX t 

WH 3`/8 
PoWer 

,pdCi 

ASSUrnin9 I 

Small increments of 
attenuation in coaxial transmission 

lines result in excessive power losses when 
used in conjunction with hi -gain antennas in 

the UHF range. This loss of effective radiated power is often as high as 50%. 

The best solution to the problem Is 
v'aveguide. Waveguide provides lower attenuation, greater coverage for equal antenna height . . . it can be used in 

combination with UHF coaxial line . requires no dehydration or pressurization. 
Prodelin has pioneered the manufacture 

and development of UHF waveguide, and stands ready to assist you in all phases of this important new development. Write for Chart 
TC_1256, Attenuation of Coaxial Lines and Waveguide in the UHF Range. and for information related to your specific needs. 

/ The World's Finest Coaxial Transmission Lines & Waveguides 

PRODUCT DEVELOPMENT COMPANY, INC. 
307 BERGEN AVENUE KEARNY, NEW JERSEY 

Manufacturers of Antennas, Transmission Lines and Associated System Facilities 

J 

PLANTS AND PEOPLE (continued) 

Government Relations Section 
headed by Ben Edelman of 
Western Electric Co. This active 
RTMA section was established 
early this year to deal with prob- 
lems of electronic manufacturers 
handling government contracts. 

Mr. Maechling comes to RTMA 
from the Office of the General Coun- 
sel of the Department of the Air 
Force where he dealt with govern- 
ment contract law and procurement 
matters. 

TelePrompTer Corp. 
Elects V -P 

ELECTION of Hubert J. Schlafly, Jr. 
as vice-president in charge of engi- 
neering of TelePrompTer Corp. was 
recently announced. The corpora- 
tion, located in New York City, 
manufacturers and leases an elec- 
tronically synchronized and con- 
trolled prompting device widely 
used in tv, motion pictures and by 
public speakers. 

H. I. Schlafly Jr. 

Mr. Schlafly went to TelePromp- 
Ter Corp. from 20th Century Fox 
Film Corp. where he was director of 
television research. Prior to that he 
spent several years with GE at 
Schenectady, N. Y., in its Electron- 
ics Laboratories. 

Raytheon Breaks Ground 
for New Lab 

AN ELECTRONICS laboratory, to cost 
nearly $2,000,000, is now under con- 
struction in Bedford, Mass., by 
Raytheon Mfg. Co. The building, 
being constructed by Raytheon for 

c 

1 
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for RESEARCH 

DEVELOPMENT 

SOIl D 
ULTRA -SONIC 
DELAY LINES 

RICHARD D. BREW and CO., INC. 
106 CONCORD AVE., BELMONT 78, MASS. 

445 
M.S.C. 

(Mass Spectrometer Checked) 

RARE GASES 

HELIUM NEON 

ARGON KRYPTON XENON 

LINDE Rare Gases are mass spectrom- 

eter checked to assure you gases of 
known purity and uniformly high 
quality. Available in commercial -size 

cylinders and glass bulbs. 

LINDE, the world's largest producer of 
gases derived from the atmosphere, 

can meet your individual needs of pur- 

ity...volume ... mixture ... containers... 

LINDE AIR PRODUCTS COMPANY 
A DIVISION OF UNION CARBIDE 

AND CARBON CORPORATION 

30 East 42nd Street (Tffl New York 17, N Y. 

In Canada: 
Dominion Oxygen Company, Limited, Toronto 

The term "linde' is o registered trade -mark 
of Union Carbide and Carbon Corporation 

amplifiers 
AND COMMUNICATION EQUIPMENT 

Line, bridging and power amplifiers for 
precision -laboratory -audio frequency work. 

Also magnetic recording oscillators, pre- 

amplifier -equalizers . . . gain sets . 

volume indicators . . . vu meters . . 

jacks and strips ... standard panels 

. , . terminal blocks . . . mounting 

frames ... plug-in chassis ... relay 

racks ... and power supplies. 

Write 
for Complete 

Catalog 
N. Y. Stock: 

Audio & Video Products Corp. 730 Fifth Avenue, Plaza 7.3091 

CINEMA ENGINEERING COMPANY 
1510 WEST VERDUGO AVENUE, BURBANK. CALIFORNIA 

Export Agents: Frazer & Hansen, Ltd. 301 Clay St. Son Francisco, Calif., U.S.A. 

SWITCH 
C RA 

FT 

NEW 

TE V ER 

SWITCH 

A unique design telephone 
type lever switch - rugged but 
light construction. For applications 
requiring dependable switching. Made 
in 2 and 3 position types, both locking and 
non -locking. 

"LEV -R -SWITCH" 
A smaller switch for 
single hole mounting. 
Available in many pop- 
ular and less complex 
circuits. 

MODIFICATIONS 
Our flexible tools make 
modifications to meet 
special requirements 
economical and prac- 
tical. 

For Those Rugged 
Applications 

Write for catalog of standard switches and other components. For 
modifications, please furnish complete information-applicable spe- 
cifications, quantities, etc., for prompt handling of your inquiry. 

swxtxtakvt --- 
1336 N. Halsted St., Chicago 22, III. 

Canadian Representative: Atlas Radio Corp. Ltd., 560 King St. W., 
Toronto 2B, Canada. Phone Waverly 4761. 

The naine "Switcheraft" is a registered trade marl: and is the property 
Sssitchcraft, Inc. 

This NEW 

CATALOG 
Should Be In Your File! 

AVAILABLE AT ALL LEADING RADIO PARTS JOBBERS 
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PLANTS AND PEOPLE (continued) 

STANDARD -MOUNTING WIRE -WOUND 

Precision -built, to military requirements 

WATERS TYPE RTS-7/8* miniature wire -wound potenti- 
ometers combine, for the first time, the advantages of reduced 
size, wire -wound construction, service -specified performance, 
and industry -standard 1/4" shafts and 3/8-32 bushings. 

Anodized -aluminum bodies, with sealed, line -reamed bushings 
and sealed terminal plates, enable these units to meet the 
severe requirements of military electronic apparatus. 

CHECK THESE POINTS: 
'1 (' . . . 

7/8" diameter, 3/8" depth 
Weight . . . only 5/8 ounce 
Dissipation ... 3 watts at 80C 
Temperature ... 

-55C to +80C ambient 
Rotation .. . 

360 degree continuous 
Resistance .. . 

10 ohms to 50,000 
ohms, linear only 

é- 2 

sri 
8 

4 

8 

rice 

*Industry -standard 
shafts and bushings, for 
complete adaptability to 
established production 
methods. 

WATERS MANUFACTURING, inc. 
Waltham 54, Massachusetts 

APPLICATION ENGINEERING OFFICES IN PRINCIPAL CITIES 

Architect's sketch of the Roytheon Mfg. 
Co. development lab under construction 
at the Hanscom Airfield, Bedford, Mass. 

the Navy, will be used by the com- 
pany as a research and development 
center. Approximately 700 persons 
will be employed in the project. 

When completed, the structure is 
expected to be one of the most ad- 
vanced laboratories ever built for 
the development of electronics 
equipment used in conjunction with 
aircraft. It will have 21 specially 
designed test bays for operating 
and testing radar equipment. 

New England Plant Moves 
EMERSON AND CUMING, INC., engi- 
neers and manufacturers of plastics 
for electronics, have announced the 
establishment of their plant, labor- 
atory and office facilities at 869 
Washington St., Canton, Mass. The 
company was formerly located in 
Boston, Mass. 

Hammarlund Leases 
More Space 
THE HAMMARLUND MFG. Co., whose 
main offices and factory are located 
at 460 W. 34th St., New York City, 
has leased an additional 12,000 sq ft 
of space at 541 W. 34th St. 

The new area will be used for 
subassembly manufacturing on the 
SP -600 general-purpose communi- 
cations receiver, for spare parts 
packing and shipping, and for stock- 
ing standard capacitors. Up to 125 
persons can be employed in the new 
space. 

Brush Development Ups 
Novak 

THE appointment of Albert J. W. 
Novak as assistant general sales 
manager has been announced by 
The Brush Development Co., Cleve- 
land, Ohio, manufacturers of indus- 

,t 

11 
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MEASURE TIME 
From 10 Microseconds to 3 Seconds 

The time interval between any two com- 
ponents in electrical, mechanical or electro- 
mechanical systems can now be measured, 
simply and accurately, with Model 110 Amer- 
ican Chronoscope and Model 211 Input 
Adapter. 

For complete description on these 

and other Chronoscopes and 
Adapters, write for Bulletin 200 A. 

AMERICAN CHRONOSCOPE 

CORPORATION 
316 West First St., Mount Vernon, N. Y. 

PHOTO 
EQUIPMENT... 

eared to 

INDUSTRIAL 

& SCIENTIFIC Uses 

FREE EQUIP. NT CATALOG 
72 pages crammed' 
with THOUSANDS of 
newest Photo Tools, 
Corneras, Lenses, Pro - 
lectors, Lighting 
Equipment, Develop- 
ing Equipment, En- 
largers, etc. for the 
Amateur and Profes- 
sional, in every day 
SCIENTIFIC and IN- 
DUSTRIAL WORK. 

CAMERAS-of all types! Special pur- 
pose, Photomicrography, Laboratory, NEW 
POLAROID LAND BACK, etc. 

LENSES- World's largest stock from 
?j" to 2". - All speeds, and types, 
special Mounts, Lenskoting, etc. 

LABORATORY EQUIPMENT - 
Stainless Steel Equipment, Dryers, etc. 
Write TODAY to . . 

Burke at James, Inc. 
FINE PHOTOGRAPHIC EQUIPMENT SINCE 1897 

321 S. Wabash Ave., Chicago 4, Illinois, U.S.A. 

i 

END CAPS FOR CONDENSERS . e 

HERMASEAL OFFERS THREE SIZES 
TO FIT MOST NEEDS 

When you need End Caps for Condensers that must meet 
high quality standards ... yet cost is a factor ... and, you 

need them in a hurry ... call on Hermaseal! 

HERMASEAL - is a top specialist in Hermetically Sealed 
Terminals, Sealed Headers, and allied parts for the radio - 
electronics industry. 

COMPLETE CATALOG -Just off the press, a new catalog 
with descriptions and specifications for most of Hermaseal's 
stock Terminals and Headers. Write for your copy today! 
And let us quote you on your End Cap requirements. No 
obligation, of course. 

imasea THE HERMASEAL CO, Inc. Elkhart 10, Indiana 

i 

AGASTAT 
T R A D E M A R K 

TIME DELAY RELAY 

adJ's{o Abe 
4 

TIME DELAY RELAY 

----- 

Small - Compact - Few moving parts - Easily mounted 
Operates in any position 

Time delay range, 1 second to 5 or more minutes 

AY4Y A DIVISION OF ELASTIC STOP NUT CORPORATION OF AMERICA 

1027 NEWARK AVENUE ELIZABETH 3 NEW JERSEY 
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!PV 
WIRE WOUND 

HIGH 
HIGH FREQUENCY 

RPC Resistors are of highest quality 
specification requirements. These resistors 
turers, laboratories, Government Agencies 
facilities enable us to give quick 
schedules. For complete information 

RESISTORS 

delivery 
write 

PRECISION 

VOLTAGE 

and are 
ore widely 
and 
and 
for 

HIGH 
designed 

used 
the Armed 
to maintain 

a catalog 

MEGOHM 
to 

by leading 
Forces. 
promised 

today. 

meet stringent 
manufac- 

Our large 
delivery 

WATTS JAN -R-93 DIMENSIONS RESISTANCE 

STYLE TYPE ITax. STYLE Inches 

Jan- 
R93 Length Diam. Minimum 

Maximum 
Megohms 

WIRE WOUND 
PRECISION 
RESISTORS 

% Tolerances 
1, 0.5, 0.25 
0.1, 0.05, 0.02 

AFB* 
AFC* 
AGC* 
AFF* 
AGF* 
AJS 
ALP 

0.25 
0.33 
0.33 
0.50 
0.50 
0.50 
1.0 

RB1OB 
RB11B 
RB11B 
RB12B 
RB12B 
RB13B 
RB14B 

15/32 
5/8 
5/8 

1 
1 
1 9/32 
2 1/16 

17/32 
17/32 
5/8 

17/32 
5/8 

11/16 
13/16 

0 -.1 -Ohm 
0.1 Ohm 
0.1 Ohm 
0.1 Ohm 
0.1 Ohm 
0.2 Ohm 
0.5 Ohm 

0.75 
1.5 
2.0 
3.0 
4.0 
5.0 
7.5 

CAB 0.15 
AXIAL WIRE LEADS CAF 

CCD 
0.25 
0.25 

RB51B 
RB51B 

1/2 
3/4 

13/16 

9/32 
9/32 
3/8 

2.0 Ohm 
1.0 Ohm 
0.5 Ohm 

0.15 
0.40 
1.0 

SCB 0.15 HERMETIC SEALED 
AXIAL WIRE LEADS SCF 

SED 
0.25 
0.25 

RB51A 
RB51A 

9/16 
13/16 
7/8 

11/32 
11/32 
15/32 

2.0 Ohm 
1.0 Ohm 
0.5 Ohm 

0.15 
0.40 
1.0 

WATTS 
STYLE TYPE VOLTS DIMENSIONS RESISTANCE Max 

(corn - MAX. Inches 
mer- 
cial) Length Diam. Minimum 

Maximum 
Megohms 

HIGH VOLTAGE 
RESISTORS 

% Tolerances 
15, 10, 5, 3 
Matched Pairs 

2% 

BBF* 
BBM* 
BBR* 
BBV 
BFQ 
BFT 
BFW 

1. 
2 
3 
5 
4 
6 

10 

3,500 
7,500 

15,000 
30,000 
15,000 
25,000 
40,000 

1 
1 3/4 
3 
5 1/2 
2 1/2 
4 
6 1/2 

11/32 
11/32 
11/32 
11/32 
19/32 
19/32 
19/32 

.05 Meg. 

.10 Meg. 

.20 Meg. 

.40 Meg. 

.20 Meg. 

.40 Meg. 

.70 Meg. 

10,000 
25,000 
25,000 
25,000 
25,000 
25,000 
25,000 

Type D - 
Bands & 

Ferrules 

DPW 
DPX 
DVY 
DZW 
DZZ 

20 
30 
50 
30 
90 

35,000 
65,000 
90,000 
40,000 

125,000 

6 1/2 
10 1/2 
14 1/2 

6 1/2 
18 1/2 

1 1/8 
1 1/8 
1 1/2 
2 
2 

1 Meg. 
2 Meg. 
4 Meg. 
3 Meg. 
7.5 Meg. 

50,000 
50,000 

100,000 
35,000 

100,000 
Type T - 

20% Only 
TBR 
TFQ 

2 
3 

15,000 
20,000 

3 
2 1/2 

5/16 
9 1/6 

1 Meg. 
1 Meg. 

10 
10 

HIGH MEGOHM 
RESISTORS 

% Tolerances 
10, 5 

HBF* 
HBM* 
HBR * 

1 

2 
3 

3,500 
7,500 

15,000 

1 

1 3/4 
3 

11/32 
11/32 
11/32 

10 Meg. 
10 Meg. 
10 Meg. 

2 Million 
10 Million 
50 Million 

HIGH FREQUENCY 
RESISTORS 

%Tolerances 
20, 15, 10, 5 

FACE 
FBF* 
FBM* 
FBR* 
FBV 
FFQ 
FN 1t 
FFW 

1/4 
1 
2 
3 
5 
4 
6 

10 

250 
375 
750 

1,400 
2,600 
1,100 
1,900 
3,100 

9/16 
1 
1 3/4 
3 
5 1/2 
2 1/2 
4 
6 1/2 

0.10 
5/16 
5/16 
5/16 
5/16 
9/16 
9/16 
9/16 

30 Ohms 
20 Ohms 
35 Ohms 
65 Ohms 

120 Ohms 
30 Ohms 
50 Ohms 
80 Ohms 

10 
25 
50 

100 
100 
50 
75 

100 

Type G - 
Bands & 

Ferrules 

GPW 
GPX 
GVY 
GZW 
GZZ 

20 
30 
50 
30 
90 

2,750 
4,750 
6,750 
3,000 
8,500 

6 1/2 
10 1/2 
14 1/2 

6 1/2 
18 1/2 

1 1/8 
1 1/8 
1 1/2 
2 
2 

35 Ohms 
60 Ohms 
65 Ohms 
25 Ohms 
60 Ohms 

50 
100 
100 

35 
100 

*Furnished with lugs or wire leads. All others, lugs only unless otherwise noted. 
Axial wire leads only. 

RESISTANCE PRODUCTS CO. 
714 RACE ST., HARRISBURG 2, PA. 

PLANTS AND PEOPLE continued) 

A. I. W. Novak, recently promoted at 
Brush 

trial and research instruments, and 
acoustic and magnetic recording 
equipments and components. 

Mr. Novak has been with Brush 
in various engineering and sales 
capacities since 1946. Most recently 
he was manager of the Instrument 
Department, Sales Division. In 
1941 he was an industrial engineer 
with RCA Mfg. Co., Camden, N. J. 
From 1942 to 1946 he served with 
the U. S. Navy in industrial engi- 
neering and electronics positions. 

Clarostat Announces 
Midwest Plant 
THE OPENING of an additional plant 
in the midwest has been announced 
by Clarostat Mfg. Co., Inc., Dover, 
N. H., manufacturers of resistors, 
controls and resistance devices. 

Already in operation, the new 
plant in the Chicago area provides 
more floor space than was available 
in the company's original plant 
building in Brooklyn, N. Y. Mean- 
while the company will not diminish 
its operation in Dover, N. H. 

Attciio Engineers Elect 
Officers 

THE FOLLOWING new officers were 
elected by the membership of the 
Audio Engineering Society at its 
recent Fourth Annual Convention 
in New York City: 

President -F. Sumner Hall of F. 
Sumner Hall, Inc.; executive vice- 
president -Jerry B. Minter of 
Measurements Corp.; central vice - 
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Differential Ther pile 

a direct reading 
calorimetric wattmeter 

* Eliminates necessity of all calculations. 

P.O.BOX 2263 

T 

THE MODEL 
K M 3/90- B 
CALORIMETRIC 
WATTMETER 
automatically 
gives an accurate 
measurement of 
absolute micro- 
wave power. 

Completely 
self-contained.... 
requires no ex- 
ternal connect- 
ions.... for lab 
or field use. 

maximum 
power rating 
of 400 wotts 
average power. 

frequency 
range 2600 
to 90000 MC. 

accuracy 
±5%. 

G. W. ASSOCIATES 
EL SEGUNDO, CALIF.G. 

W. ASSOCIATES 
EL 

TECHNICAL SALES ENGINEER 
For commercial semi -conductor products 
An intensive program of research and development at 

Hughes in the field of semi -conductor devices has now 
reached a point where these devices will be made avail- 
able to the electronics industry. 

If you are professionally qualified in the field of elec- 
tronics and have a proven record of sales accomplishment 
in the field of small electronic parts, we would like to talk 
to you about this importait, newly created position on 

our staff. 

ES RESEARCH AND DEVELOPMENT LABORATORIES 
Engineering Personnel Department 
Culver City, Los Angeles County, California 

FS MICROMETER HEAD 
jot t/2e L/ectzonici gnJuittyy 

ENGINEERS USING FS MICROMETER HEADS FOR VARIOUS APPLICATIONS FIND THE TEMPERATURE COMPENSA- 

TION CONSTRUCTION AND AUTOMATIC COMPENSATION FOR WEAR OF SPINDLE AND NUT THREAD CONTRIBUTING 

FACTORS TO THE INSTRUMENT'S PRECISE ACCURACY ... A DEGREE OF ACCURACY IN READING, HITHERTO 

UNATTAINABLE IN ANY MICROMETER HEAD. SEND TODAY FOR YOUR COPY OF THE NEW DESCRIPTIVE BULLETIN. 

FREQUENCY STANDARDS 
P. O. BOX 66, EATONTOWN, N. J. TELEPHONE ASBURY PARK 1-1018 

for electronics 
In electronics - for insulation against heat, 

flame, moisture and grounding - use RE - 

FRASIL. A refined fibrous silica product, 

REERASIL applications are virtually unlim- 

ited: An ideal insulation for power equipment 

...electric muffle furnaces.., soldering iron 

heating elements...electric heating mantles, 

rheostats...and for thermocouple lead wire 

covering. If insulation is your problem - 
specify REFRASIL-the most versatile product 

of its kind in use today in many industries. 

IMPORTANT FEATURES 

* Chemical resistance of pure silica 

* Resists temperatures up to 1800' F. 

* low thermal conductivity 

* Fiber diameter .00020-.00040 in. 

* Specific heat .19 

* Thickness .14--15 in. 

* Surface density .05 lb./sq. ft. 

REFRAIN iJ] 

Light and versatile, REERASIL 

is supplied in many forms, as 

illustrated, to meet virtually 
any insulation need. 

CONSULTATION SERVICE 

Mail this ad with your letter- 
head to nearest Refiasil Rep- 

resentative for consultation 
service - at no charge. 

BULK FIBER 

o- 
SLEEVINGCCLOTHH 

BATT 

CORDAGE 

TAPE 

WRITE OR CALL YOUR NEAREST REPRESENTATIVE: 

EASTERN, 
Fred W. Mahlenleld 
6459 loch Hill Rd. 
80Himore 12, Md. 

Volley 3135 

TEXAS, OKLA, a KANSAS, MIDWEST, 
Thomson Engineering Service Burnie L. Weddle 

708 Hemphill St. 3219 West 29th 5t 
Fort Worth 4, Twos Indianapolis 22, Ind 

Fortune 5340 Hickory 8685 

;ILO 
THE H. I. THOMPSON COMPANY 

1729 CORDOVA STREET 

LOS ANGELES 7, CALIF. 
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MICROWAVE 
SPECTRUM ANALYZER 

5 inch 'scope gives high visibility 
Interchangeable RF heads extend range 
Easy access for adjustment or maintenance 
Panel controls grouped for convenience of user 
Stabilized IF amplifier holds long term realignment 
Bezel accepts standard hood, filters and camera 
Built in regulated supply for 300 v. Klystron oscil- 
lators 

SPECIFICATIONS - SA20 

Overall Gain - 130 decibels. 

Sensitivity - Approx. -ó0dbm for 
1 usec. pulse width. 

IF Bandwidth - Choice of 50 kc. 
recommended for CW and 0.2 
to 2 usec. pulse widths, or 
20 kc bandwidth to 5 usec. 

Sweep Frequency - 10 to 30 cps 
standard - available to 2 cps 
and with long persistence tube. 

Power Requirements - 105 to 125 
volts, 60 cycles. 

Maximum Frequency Spread 
with 2051 head - 0.75 me/in. 
with 20X1 head- 3 mc/in. 

Frequency Range - RF Heads - 
2051 - 2400 to 3650 mc. 
2051a - 2400 to 4050 mc. 
20X1 - 8500 to 9660 mc. 
20X1a - 8500 to 10250 mc. 

Other heads are available 

The Vectron spectrum analyzer is a double superheterodyne receiver with 
a five -inch cathode-ray oscilloscope output indicator. The local oscillator 
is frequency -modulated by the same sawtooth voltage wave that pro- 
duces linear horizontal sweep on the cathode-ray tube. The components 
of an input signal are shown as vertical pips on the 'scope screen; the 
frequency and power of a component are indicated by the position and 
amplitude of its pip. 

The analyzer can be furnished with either an S -band or an 
X -band head. Heads for other frequencies are available on 
special order. The heads are interchangeable, allowing one 
basic unit to be used with all heads. 

To assure trouble -free service, the instrument uses a stabilized 
IF amplifier, oil -filled capacitors, and preferred -type tubes. 
Removable case panels give quick access to the chassis if ad- 
justment is ever necessary. 

VECTRON ALSO OFFERS engineering and manufacturing service in 
the design and production of electro -mechanical apparatus. Your needs 
in development of instrumentation, gyro -mechanisms, communication 
networks, filters, servomechanisms, and electronic systems can be met 
by our plant, equipment, / personnel, and experience. 

*citanzed 

ECTJ?ON, rnc. 
235 HIGH STREET, WALTHAM, MASSACHUSETTS 

PLANTS AND PEOPLE (continued) 

president-Walter S. Pritchard of 
Ohio Bell Telephone Co.; western 
vice-president-Richard L. Burgess 
of Allied Recording Mfg. Co.; sec- 
retary-C. J. LeBel of Audio In- 
struments Co., Inc.; treasurer- 
Ralph A. Schlegel of WOR Record- 
ing Studios ; governors-Price E. 
Fish of Columbia Broadcasting Sys- 
tem; Jay H. Quinn of Fairchild 
Recording Products Corp.; C. H. 
Sawyer of Bell Telephone Labora- 
tories; John D. Colvin of Com- 
mercial Radio Sound Corp., C. G. 
McProud of Radio Magazines, Inc. ; 

and W. O. Summerlin. 

Gabriel Labs Appoint 
Research Director 
JOHN RUZE was recently named di- 
rector of research of The Gabriel 
Laboratories, division of The 
Gabriel Co., Needham Heights, 
Mass. The Laboratories provide 
research and development facilities 
to other Gabriel divisions. 

J. Ruze, director of research at Gabriel 
Labs 

Before joining Gabriel, Dr. Ruze 
was assistant chief of the antenna 
laboratory at the Air Force Cam- 
bridge Research Laboratories. Dur- 
ing the war he headed the antenna 
design section at the Signal Corps 
Engineering Labs. 

Daystroni Buys Crestwood 
PURCHASE of the Crestwood Re- 
corder Corp., Chicago, Ill., manu- 
facturers of magnetic tape record- 
ers, was recently announced by 
James F. Brehm, president of the 

t 

elP 

382 December, 1952 - ELECTRONICS 



An Improved Orientation Head 

for the Precision Processing 

of Quartz Crystals 

MASTERCRAFT MODEL 600 B-2 

This model is fitted with compound doveta.l sides 

arrd with an all angle table top capable of being 

inclined 31/2 degrees on two planes, which adapts 

itself Sc laboratory, production or research work or 

where sr particular teebniique requires orientation of 

the X axis in two directions from horizontal. The 

Z axis may be rotated throughout 360 degrees with 
orentatioon within one minute precision. 

Write for Complete Catalogue of 
Mastercraft Tools. 

F & M SALES, INC. 
1054 Cahuengo Blvd., Hollywood 38, Calif. 

2ö Mc. 

It OAD CAPABILITIES. 

ATABLE IMMEDIATELY. 

For dt':, Write: 

PENit. LABORATORIES INC. 
216 horth Milpas Street 
SANTA BARBARA, CALIFORNIA 

MINIATURE SLIP RING ASSEMBLIES 
Commutators and other Electro -Mechanical Components 

PRECISION MADE TO YOUR OWN SPECIFICATIONS 

Our Swiss methods and techniques are geared to 
meet exacting requirements. We invite your inquiries. 

COLLECTRON CORPORATION 
216 EAST 45th STREET NEW YORK 17, N. Y. 

MUrray Hill 2-8473 

r 

Learn what TURBO 
INSULATION MATERIALS 
are doing today-and 
can do tomorrow 

Send For Your Copy of This Insulation 
Materials, Wire and Wire Markers 
Characteristics Manual 

If the harmful effects of oil, grease and 
sunlight, alkalie fluids and acids are handicapping 
your wiring work, be sure to investigate Turbo 
products. They are designed and constructed 
on an unusually different principle and offer 
nany advantages not found in other types 
of wire and cable insulation materials. 

This booklet on Turbonics includes installation 
drawings, photographs, blueprints and descriptive 
suggestions for future planning incorporating 
new basic principles. You will benefit from the 
improved "as rated" characteristics of modern 
electrical and electronics insulating materials. 
Write for your free copy ... Engineering Dept. A 

For The Most Reliable Performance Be Sure 
The BRAND Name IS ON All Your Electrical 

Electronic Insulating Materials, Wire, and 
Wire Markers. 

INSULATING MATERIAL 

THE WILLIAM BRAND 

DESIGN AND 
DEVELOPMENT 
ENGINEERS 

la 
Electricalrial and Electronicsn 

Insulating 
Wi 

ti tes Mita ad e 

Here's how . , , 

TURBONICS 
will assist you in solving your complicated wiring system and insulation problems 

THE WILLIAM 
BRAND \ B COMPANY, INC, W i l l 

c 

.. 
co n, n e c t i c u l 

IALISTS SINO 

Dept. E-12, Willimantic, Connecticut, U. 5» ' Telephone 3-1661 
TURBO Insulated Wires Wire Markers Extruded Tubing Glass Steering and Tubing 

Varnished Saturated Sleeving and Tubing Cambric Cloths, Tapes, Papers Mica 

SALES REPRESENTATIVES IN PRINCIPAL CITIES 
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The No. 74400 

Shield Can with 
Octal Plug -Base 

The versatile No. 74400 unit comprises an 

extruded rectangular aluminum shield 
1 7/t¿" x 17/e" x 41/2"; a low loss brown 
phenolic octal plug base to fit, and a base 
shield to further extend the shielding. 
Designed for mounting filters, tuned circuits, 
relays, IF transformers, audio components, 
complete midget amplifiers or other cir- 
cuits, etc. 

JAMES MILLEN 
MFG. CO., INC. 

MAIN OFFICE AND FACTORY 

MAIDEN 
MASSACHUSETTS 

s..n 

PLANTS AND PEOPLE (continued) 

Daystrom Electric Corp. 
H. H. Hanlon, president of Crest- 

wood, will continue as sales man- 
ager and will direct national dis- 
tribution. 

Daystrom Electric Corp. is a sub- 
sidiary of Daystrom, Inc., Eliza- 
beth, N. J. Since World War II 
the company has been a leading 
manufacturer of wire, film and tape 
recorders for all branches of the 
military services. 

National Appoints 
Kirkpatrick 
WILLIAM A. READY, president of the 
National Co., Inc., manufacturers 
of communication radio receivers, 
electronic equipment and compo- 
nents, has announced the appoint- 
ment of Donald N. Kirkpatrick as 
chief engineer. 

D. Kirkpatrick, chief engineer of the Na- 
tional Co. 

He was most recently employed 
as chief engineer by the Boonton 
Radio Corp., Boonton, N. J., manu- 
facturers of test instruments. 

As chief engineer at National 
Co., he will be responsible for all 
engineering activities, including 
the development of new products. 

Welge Takes New Post 
P. R. MALLORY & CO., Inc., Indi- 
anapolis, Ind., announces the ap- 
pointment of Victor Welge as asso- 
ciate director of engineering. Mr. 
Welge came to Mallory from Con- 
solidated Vultee Aircraft Corp., San 
Diego, Calif., where he headed the 
staff of the firm's electronics and 
missile section. 

In his new position he will be 

PANELS, LIDS, DOORS 
MADE RF -TIGHT 

BY LOW COST METHOD 

Electronic Weatherstripping, made of 
knitted wire mesh compressed to required 
sizes and shapes, effectively "shields" 
these openings against RF leakage just 
as weatherstrips seal doors and windows. 

Openings such as these are necessary 
for operating and servicing the electronic 
equipment housed in the metal cabinet. 
Yet these same openings destroy the full 
shielding efficiency which an "unbroken" 
metal container would otherwise provide. 
Careful machining of mating surfaces at 

"Thermatron built by Radio Receptor Co., Inc." 

these openings is an obvious answer. But 
such work is expensive, and the initial 
close fit is often destroyed by repeated 
openings and closings, by warping of the 
lid or door and by corrosion of the mating 
surfaces. Numerous latches, screws, bolts 
and other fasteners, closely spaced, will 
help keep these joints RF tight, but they 
are a time consuming nuisance whenever 
the cabinet must be opened and closed, 
and they are expensive to purchase and 
install. 

Metex Electronic strips and gaskets 
eliminate these objections. Being made of 
metal, they are conductive; and being 
knitted they are resilient and conform to 
normal surface irregularities. They actu- 
ally "block" the otherwise leaky openings 
with a gasket of flexible metal, and make 
the cabinet as effective a conductive 
shield as if the openings had never 
been made. 

Metex electronic strips and gaskets are 
easy to install. Not only are they inex- 
pensive, but their use may well save more 
than their cost by eliminating many opera- 
tions that would otherwise be necessary. 
They are available in different shapes, 
dimensions and resiliencies to meet the 
varied requirements of specific electronic 
applications and can be made of metals 
or alloys selected to meet actual or antici- 
pated corrosive conditions. 

A bulletin giving detailed information 
is available on request from the manufac- 
turer, Metal Textile Corporation, 641 
East First Avenue, Roselle, N. J. 
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DESIGN STAFF 

ENGINEER 
Transmission 
BROAD experience in precision auto- 
motive transmission design, including ex- 

tensive background in manufacturing 
operations. Helicopter or aircraft ex- 

perience desired. Responsible for trans- 
mission design at staff level; and, to 

coordinate design problems with vendor 
manufacturers. A degree in mechanical 
engineering is preferred. However,equiva- 
lent experience will be accepted. 

DESIGN STAFF 

ENGINEER 
Electrical 
BROAD experience in aircraft electrical 
systems. Aircraft experience required. 
Experience in electronic systems includ- 
ing auto -pilot and radio desirable. Ad- 
ministrative ability and experience which 
will enable the individual to direct ac- 
tivities of a small design staff, coordi- 
nating all electrical and electronic 
activities within a large aircraft engi- 
neering department. Degree in electri- 
cal engineering preferred. However, 
equivalent experience will be accepted. 

INDUSTRIAL 

ENGINEERS 
INDUSTRIAL or mechanical engineering 
degree or equivalent, plus experience in 

analyzing manufacturing problems re- 
lated to methods (direct and/or indi- 
rect), plant layout processing, tooling 
and cost reduction. 

HELICOPTER TEST 

PILOTS 
With not less than 250 Hours of Heli- 
copter Time. 

A -I -S -o 

DRAFTSMEN 
With two to five years experience, pref- 
erably in aircraft. 

Send complete resume, including salary 
requirements to EMPLOYMENT MAN- 
AGER. 

PIASECKI 
Helicopter Corp. 

Department "F" 
Morton, Pa., A Phila. Suburb 

onl) $650 

Itt 

Never before a value like this new 2 -KW 

bench model "Bombarder" or high fre- 

quency induction heater ... for saving time 

and money in surface hardening, brazing, 

soldering, annealing and many other heat 

treating operations. 

This compact induction heater saves space, 

performs with high efficiency Operates 

from 220 -volt line. Complete with foot switch 

Simple .. Easy to Operate .. Economical 

Standardization of Unit Makes This New 

Low Price Possible 

and one heating coil made to customer's 

requirements. Send samples of work wanted. 

Specify time cycle required for your partic- 

ular lob. We will quote on proper size unit 

for your requirements. Immediate delivery. 

Scientific Electric Electronic Heaters are 

made in the following ranges of power. 

1 -2 -31/2 _5-7'/2 -10 -121/2 -15-18-25 
40-60-80-100-250KW. 

DIVISION OF "S" CORRUGATED QUENCHED GAP CO. 

107-119 MONROE STREET GARFIELD, NEW JERSEY 

PRECISION IN MINIATURE! 

WE CARRY 
IN STOCK 

L 
o. 

Extended Range AUDIO OSCILLATOR 
Only 6" x x 5". 
18 cycles to 1.2 megacycles. 
Distortion less than 0.2%. 
Constant output -i0.5 db. 
600,'150 ohm transformer available. 

Price $150 Literature on request 

/w aveforms, inc. 

ALNICO 

et'NT 41.4 

CAST 
AND SINTERED 

CARBOLOY 
PERMANENT 

MAGNETS 

EXPERIMENTAL OR PRODUCTION 

QUANTITIES 

Catalog upon request 

333 Sixth Avenue 
New York 14, N. Y. 

PERMAG CORP. 214 TAAFFE PLACE, BROOKLYN 5, N. Y. 
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HOW TO 
PLANTS AND PEOPLE (continued) 

SQUEEZE PENNIES 
OUT OF 

UPSET SPECIALS COSTS 
Specially designed upset products are solv- 
ing thousands of problems. Dozens of design 
pointers on them are yours for the asking. 
Send us your sketches, prints, finished pro- 
ducts for suggestions. 

` 

! 

Piercing a flat- 
tened section costs 
less than drilling a 

mended one. 
Th e plane profiled 
part can be just as 
effective for bar 
wrenching, and can 
look more attractive. 

r) 

41 

\ 
t°g 

A pinched 
costs less than apoint 

conical, turned-_> 
one.For guiding the 
partt during assem- 
bly, and for piercing 
the impinged ma- 
terial, the two may 
work alike. 

j 

ihrmmim A depressed 
head costs less than 
a trimmed one,--- 
works just as well 

looks like a special 

for wrenching, a 

product feature to a 

layman. 
- `\ 

Ci: 
i 

nder-head costshanaknurl,-- ±Ìji will hold 
against loosen-n- 

nelasticorplas- 
tic materials. 

of this chart are available on 
request for use in drafting and 
purchasing departments. 

MACHINE SCREWS AND SPECIAL FASTENERS ARE OUR BUSINESS 

WRITE FOR 

OUR CATALOG 

THE PROGRESSIVE 
MANUFACTURING COMPANY 
50 NORWOOD ST., TORRINGTON, CONN. 

concerned with electric, electronic 
and mechanical engineering prob- 
lems in Mallory's Central Engineer- 
ing department and will assist 
Central Engineering management 
in all administrative duties con- 
cerning engineering activities in 
the firm's ten manufacturing divi- 
sions. 

He was at one time engaged in 
designing p -a and broadcasting - 
studio equipment for Remler Radio 
Co., San Francisco. Later he 
joined the staff of Associated 
Broadcasters Inc., San Francisco, 
where he served as transmitter 
engineer for commercial station 
KFSO and aided in the design and 
installation of the directional an- 
tennas for KWID, a noncommercial 
100,000 -watt short-wave station 
transmitting to foreign countries. 
He served as chairman of the San 
Diego section of the IRE until he 
moved to Indianapolis. 

Speakman Appointed 
by Fairchild 
EDWIN A. SPEAKMAN has been ap- 
pointed general manager of the 
Fairchild Guided Missiles Division, 
Wyandanch, N. Y. He has been 
vice-chairman of the Research and 
Development Board, Department of 
Defense, for the past two years. 

Mr. Speakman was appointed to 
the Naval Research Laboratory in 
Washington, D. C. in 1939, where 
he was made assistant superin- 
tendent of the Radio Division 
and headed the Countermeasures 
Branch of the laboratory. During 
this period he initiated develop- 
ments for Naval radar equipment 
for which he received the Navy's 
Meritorious Civilian Service Award 
in 1946. In 1949 he joined the Re- 
search and Development Board as 
executive director of the Committee 
on Electronics. 

Lenkurt's Sales 
Engineering Augmented 
EDWIN J. RUDISUHLE has joined the 
sales engineering department of the 
Lenkurt Electric Co., San Carlos, 
Calif., manufacturers of multichan- 
nel telephone and radio equipment. 
He will be concerned primarily with 
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Do You Want to Measure 

Or Generate Any Frequency 
From 20 - 640 M. C.*` 

Within 10 Parts Per Million? 

Direct Reading VHF Frequency 
Meter Model FM -3 

Accuracy: ' 0.001 
Stability: 0.001 
Resetability: . 0.0005 % 

*Under certain conditions can be used 

below 20 mc and above 640 mc. 

GERTSCH PRODUCTS- 
INC. 

11846 Mississippi Avenue 
P.O. Box 13856 

Los Angeles 25, California 
In Canada, Atlas Radio Corp. Ltd., Toronto. 

for the ELECTRONIC 
INDUSTRIES 

uality 

MOLYBDENUM 
TUNGSTEN 
TANTALUM 

FORMED PIECES 

Your Special 
Metals Rolled 
to Thin Sizes 

Close Tolerances 

YOUR INQUIRIES WILL 

RECEIVE PROMPT ATTENTION 1 

H. CROSS CO 
15 BEEKMAN ST., N. Y. 38, N. Y. 

WOrth 2-2044 and COrtlandt 7-0470 

METALLIZE NON-CONDUCTORS 
WITH MET-COAT SILVER SPRAY 

Typical Applications 

Static Shields - 
economical, 
lightweight 

Electroforming base 

on non-conductors 

Printed circuits 

Metallized capacitors 

MET -COAT Silver Spray on glass - for static shielding 

MET -COAT Silver Spray - on Non -Conductors: Highly 
Conductive, firmly bonded coating of pure Silver easily 
obtained by spraying aqueous solutions. 

Bring your metallizing problems to: 

MET -COAT DIVISION 

METZ REFINING COMPANY 
Plant and Main Office 

369 MULBERRY STREET NEWARK 2, N. J. 

Precious Metals Since 1921 

PRECISION MOLDING 

PLASTIC ELECTRONIC PARTS 

PLASTIC PRODUCTS INC., SOUTH NORWALK, CONN. 

40 years molding experience - small 13 large parts 

WHAT MAKES A MAILING CLICK? 

Mo CRAW -HILL 
iNIECT MAIL LIST SERVICE 

Advertising men agree ... the list is more than half 
the story. McGraw-Hill Mailing Lists, used by leading 
manufacturers and industrial service organizations, 
direct your advertising and sales promotional efforts 
to key purchasing power. 

In view of present day difficulties in maintaining 
your own mailing lists, this efficient personalized 
service is particularly important in securing the com- 
prehensive market coverage you need and want. 
Investigate today. 

McGraw-Hill Publishing Co., Inc. 
DIRECT MAIL DIVISION 

330 West 42nd Street New York 36, New York 

N 
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TRANSISTOR TEST SET 

Actual Size 

Immediate delivery 
on all our products 

MODEL T-61 
Measures small signal para- 
meters of both point contact 
and junction transistors from 
which all other low frequency 
small signal properties may 
be computed. 
For point contact Transistors, 
it measures the equivalent 
circuit resistances. 
Measures alpha directly. 
(Alpha is the short circuit 
current gain.) 
For junction Transistors, it 
measures a different set of 
parameters from which all 
others may be computed. 
DIRECT READING, not a 
null instrument, making it 
easy to measure parameters 
as a function of the operating 
point. 

A switch is provided to select 
the parameter to be measured. 
An additional switch permits 
the selection of the range of 
this parameter. 
Accuracy in measuring para- 
meter under test is 2%. 

CONTACT TRANSISTORS 
SPECIFICATIONS 

TYPE 2A 2B 
V. (at I,= 1 ma, I,= -2 ma) -3 y max. -3 y max. I, (at V,= -40 v , Ie=O) -2 ma max. -2 ma. max. 
Vo (at 1,= 3 ma, Io= -5.5 ma) -4 v max. -4 v max. 
Is (at Ve= -10 y, V,= 0) -.09 ma max. 
ns (at I,=`I ma, V,= -30 d) 5(X) ohms max. qt (at?In=!1 ma, V,= -10 y) 
ris (at I,= 1 ma, Vo= -10 v) 
ris (at 1,= 1 ma, V,= -10 v) 
rºs. (at Is= 1 ma, V,= -10 NO 

cc (I,= 1 ma, Vs= -30 v) 1.5 min. « (1,=.05 ma, V o= -30 v) 2.0 min. 
cc (I,= -.1 ma, V,= -30 v) 0.3 max. 

Type 2C is a high frequency switch with 0.2 microseconds rise time. Type 2D is a high frequency 
amplifier with an alpha cutoff of 2 mc. 

POINT 

500 ohms max. 
800 ohms max. 
15K ohms min. 
10 K ohms min. 
1.5 min. 
2.0 min. 

GOLD BONDED GERM N`UM DIODES l W -IL 
aso 

Putnc 

Type: 1 AL, 1 BL & 1 CL 

GOLD BONDED DIODES 

1- 

T.o20' 

Type: 1A, 1 B& 1C 

GOLD BONDED DIODES 

actual size 
TINNED COPPER RIBBON 

L 

.010' 

CONVENTIONAL CURREIEE 
FLOWS IN TINS DIRECTION 

.01508 

Pusnc 

SPECIFICATIONS 
Type (small body) 1 A 1 B 1 C Type (large body) 1 AL 1 BL 1 CL Forward current, 1 v. drop 60 ma. min. 30 ma. min. 30 ma. min. Forward voltage drop, 1 ma. 27 max. .32 max. .35 max. Reverse current, 5 v. 100 pa. max. 100 p.a. max. 100 pa. max. Reverse current, 15 v. 250 p.a. max. 250 [La. max. 250 pta. max. 

In addition to the above, gold bonded units of the same physical characteristics which are electrically equivalent to any of the standard germanium diode types in current use are also available. The following additional types: 1 N38, 1 N48 
1 N52, 1N63, 1N69, 1N70, 1 N81 are available for immediate delivery. 0 TRANSISTOR PRODUCTS, inc. 

Snow and Union Sts., (Brighton Sta.) Boston 35, Mass. 

PLANTS AND PEOPLE (continued) 

E. J. Rudisuhle, now with Lenkurt's 
sales engineering staff 

the application of carrier channeliz- 
ing equipment to vhf and micro- 
wave radio links. 

Before joining Lenkurt, Mr. 
Rudisuhle was with the CAA as 
chief, Electronics Establishment 
Branch, Ninth Region. In this 
capacity he was in charge of radio 
engineering in the Pacific area and 
supervised the engineering and in- 
stallation of a number of multi- 
channel radio links. His previous 
experience in the communications 
field includes several years with the 
FCC as both field and laboratory 
engineer. 

Gordon Occupies New Plant 
THE Claud S. Gordon Co., of Chi- 
cago, Ill., has opened its new manu- 
facturing plant on a 61 -acre site at 
Richmond, Ill. Modern, new ma- 
chinery has been installed for the 
manufacture of their line of ther- 
mocouples, pyrometer accessories, 
specialty instruments and metal- 
lurgical testing machines. The new 
facilities include also a modern, 
complete insulating mill for apply- 
ing insulation to all types of 
thermocouple wire and extension 
lead wire to meet standard and 
special order requirements. The 
home office and the headquarters 
for the engineering and service de- 
partments remains in Chicago. 

Electronic Firm Sale 
UNDERWOOD CORP. has announced 
that it is acquiring the Electronic 
Computer Corp. of Brooklyn, N. Y., 
which will become the electronic 
computer division of Underwood. 

r 

41. 
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Precision drilling made easy! 

hillipsf f/iss 204-C 

6" Throat 

0-'/8" Capacity 

1" Quill Travel 

Sensitive "Feel" 
Sensitive Speed Control: 

Foot -operated, leaves both hands free 
High Precision: Selected 

Chuck and Bearings. Spindle true 
within .0004". Table square .0006" in 
5" circle. Permanent accuracy, cast- 
ings annealed and ground. 

WRITE: Bulletin E2 

echo° .c, 
Phillips & Hiss Co., Inc. 

"`o 
n 

1155 N. McCadden Place 
Hollywood 38, California 

INTERNATIONAL. 
ELECTRO CORPORATION 

Lud50eet«37, 

Sole distributors in the U.S.A. for: 

1Vlullard Overseas Ltd 
MEC Ii 

Try Remler for Service -Tested 
"Hard -to -Get" Components 

SILASTIC RUBBER SHOCK MOUNTS 
iQ Ideal for sub -panel mounting Isolates tubes 

from shock and vibration. Mount retains com- 
pliance from minus 70° to plus 480°F. Invaluable 
for military and airborne equipment. 

Metal -plastic components 

designed and manufactured 

to order. Write for quota- 

tions specifying electrical 

and mechanical character- 

istics. Describe application. 

No obligation. 

MINIATURE TUBE CLAMP 
e Corrosion resistant. Holds miniatures in 
sockets under severe conditions of shock and 
vibration without restricting air circulation. 
Easy to insert and withdraw tubes. Three sizes. 

Remler Company Ltd. 
2101 Bryant St. San Francisco 10, Calif. 

V,tee /7/0 PIONEERS IN ELECTRONICS AND PLASTICS 

EIMAC FINGER STOCK 
Now available! 

Silver-plated, spring alloy, pre -formed 

finger stock especially suited for elec- 

trical "weather-stripping" for TVI- 

proofing cabinet access doors, etc. Also 

ideal for making coaxially constructed 

tube connections and many other uses. 

Available in 17/32", 31/32", and 

17/8" widths. 

Write for new Eimac Catalogue 
Summary showing Eimac tubes 
and other accessories. 

EITEL-McCULLOUGH, INC. 
San Bruno California 
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SIGNAL ENGINEERING 

HERMETICALLY 

SEALED 
RELAYS 

Meet AN Standards or 
Armed Services Applications 

Compact, multiple contact... 
vibration and shock proof. 
Built to meet rigid specifica- 
tions and severe operating 
conditions. 
Unique pile up arrangement 
reduces over-all space com- 
pared with conventional 
relays. 
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face, 

Write for Bulletin MTR-6 

Engineering Representatives in Principal Cities 

- R£LflYS 

ENGINEERING & MFG. CO. 
154 WEST I4'" ST NEW YORK II, N.Y 

DETACH AND MAIL COUPON BELOW 

Gentlemen: 
---I 

Without obligation, please give us infor- I 
mation regarding your HERMETICALLY 
SEALED RELAYS for following application: I 

Company 
Name Title 
Address. ' 
Cily State 

NEW BOOKS 

Antennas: Theory and 
Practice 
BY S. A. SCHELKUNOFF AND H. T. 
FRIIS. John Wiley & Sons, 639 pages, 
$10.00, 1952. 

DR. SCHELKUNOFF, the senior 
author of this recent book on anten- 
nas, is well known to those who 
have been concerned with wave - 
guide and antenna problems. His 
contributions to electro -magnetic 
theory have been numerous and his 
development and popularization of 
the impedance concept has done 
much to simplify the treatment of 
field problems so that difficult 
boundary value problems can be re- 
duced to relatively simple network 
or circuit problems which are 
familiar to the average engineer. 

Dr. Friis, the co-author of the 
book, has been active in the early 
development of radio and is known 
for his work on short-wave trans- 
mission phenomena. Dr. Friis also 
appears to possess the ability to 
state difficult concepts in simple 
terms. His collaboration with Dr. 
Schelkunoff has resulted in a book 
which is of interest to the practical - 
minded engineer and to those who 
are theoretically inclined. 

The book opens with a long chap- 
ter on the physical principles of ra- 
diation. This chapter, with its ex- 
cellent illustrations and physical 
derivation of the radiation process, 
will give the neophyte an intuitive 
grasp of antenna theory. The next 
three chapters are concerned with 
Maxwell's equations, plane waves 
and spherical waves. In these chap- 
ters, the field relationships are de- 
veloped from basic - principles. 
Chapters 5 and 6 treat the directive 
properties of arrays and current 
distributions and contain most of 
the standard derivations. Chapter 
7 gives a brief treatment of the 
effect of ground on radiation pat- 
terns. Chapter 8 is a rather ex- 
tensive discussion of currents on 
linear antennas. Chapter 9 treats 
the relationship between antenna 
and network theory. The next 
two chapters contain a discus- 
sion of small antennas and of an- 
tennas which are self -resonant. 

Chapter 12 is a discussion of 
various topics relating to the theory 

IN STOCK 
2 new 393, 400 
isolation 

transformers 

Hermetically sealed 

meet MIL -T-27 grade 1, 

class A requirements 

Primaries 115V, 300 

380-1000 cycles 

T -806-H Sec. 26V, 30Y 

0.65 amp A.C. per 0 

T -810-H Sec. 26V, 30Y 

1.3 amp A.C. per O 

Dimensions 

T -8061H 21/"x4"xl1/2" 
T -810-H 31í`2"x4"x11/2" 

Weight 

1.95 lbs. 

2.4 lbs. 

Write today for the new 1953 
Peerless Catalog 

0 PEERLESS 
Electrical Products 

A DIVISION OF 

9356 Santa Monica Blvd., Beverly Hills, Calif. 
161 Sixth Avenue, New York 13, New York 
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A CLAMP FOR 
EVERY SPECIFICATION 

In electronics or any part of the electrical field where clamps are needed 
for rigidity and stability in holding tubes, compact plugs or socket type 
units, Augat clamps provide the answer. Approved and used in electronic 
equipment for the armed forces, an innumerable variety of stock numbers 
are ready for immediate delivery while clamps made to your specifications 
can be had easily and quickly. 

Augat clamps are precision produced and made of 18% nickel silver for 
greater fatigue value, increased tensile strength and for utmost durability. 
They have withstood a two hundred -hour salt spray test with no adverse effect. 

Catalog and samples promptly sent on request. 

au Gig ie 
BROTHERS, INC. 

31 PERRY AVENUE, ATTLEBORO, MASS. 

.there id ..ACfua y3 One Leader in Gvercf 2ieCd 

BODNAR INDUSTRIES, Inc. 
leads in the field of 

TRANSILLUMINATED PLASTIC LIGHTING PLATES 
BECAUSE OF Quality Uniformity Performance 

Design & Layout "Know -Mow Service" 
Quantity Production Promptly 

NEW YORK -19 Railroad Ave., New Rochelle (Home Office) 
TEXAS -Jefferson Tower Building, Dallas 
CALIFORNIA -11056 Cumpston St., N. Hollywood 
OHIO -2001 Maiden Lane, Springfield 
CANADA -313 Montreal Trust Bldg., 67 Yonge St., Toronto 

DEMONSTRATION PANEL MIL -P-7788 (AN -P-89) Sent on Letterhead Request 

ONE OF OF 

Modernized... . 
REGULATED 
POWER SUPPLIES 

A reliable general purpose unit for 

industrial or laboratory use. 

Modernized circuit using new type 

5881 tubes, filament compensation. 

Send for Bulletin E -32A 

MODEL 160 to 325V DC at 0 to 200MA 
32A Regulation within 0.5% 

Hum level within 6MV 
6.3V AC filament, 8A 
Front and rear terminals 

also available without meters or front terminals 

UniveriaC ®© aciioilici Co. 
2012 South Sepulveda Boulevard, Los Angeles 25, California 

we put 
everything 

we have 
/y\ , behind ;,,,ia,i, ;;;..,_, , > 
_= g 

our wishes 
or a / 

from.... 

S1I'NAL 
ENGINEERING & MFG. CO. 

manufacturers of: 
RELAYS 

BELLS 

TELEPHONE 

RINGING 

RELAY SETS 

e CHIMES 

HORNS 

FIRE ALARMS 

CODE CALL 
SYSTEMS ., II c{â 1 A II. 

ENGINEERING & MFG. CO. 
154 WEST 14'" ST.. NEW YORK 11. N.Y 
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Typical coil 
assembly operation 

Here at Coto -Coil... 
... a completely separate assembly department perform- 
ing all assembly operations allows winding machines to 
operate at full capacity at all times. Here all finishing 
operations are carried out, and step-by-step tests and 

inspections insure strict adherence to specifications. These modern production 
facilities, plus 35 years of experience, combine to make Coto Coils the first choice 
for engineered coils. Coto -Coil Company, 65 Pavilion Avenue, Providence 5, R. I. 

0 

Coto % Coils 
DLO NO 

VACUUM TUBE 
VOLTMETER 

MODEL 62 

SPECIFICATIONS: 

RANGE: Push button selection of five ranges -1, 3, 10, 
30 and 100 volts a.c. or d.c. 

ACCURACY: 2% of full scale. Useable from 50 cycles to 
150 megacycles. 

INDICATION: Linear for d.c. and calibrated to indicate 
r.m.s. values of a sine -wave or 71% of the peak value 
of a complex wave on a.c. 

POWER SUPPLY: 115 volts, 40-60 cycles-no batteries. 
DIMENSIONS: 43/4" wide, 6" high, and 8%2" deep. 
WEIGHT: Approximately six pounds. Immediate Delivery 

MEASUREMENTS CORPORATION 
BOONTON `NEW JERSEY 

NEW BOOKS (continued) 

of linear antennas. Chapter 13 
treats the impedance of dipole an- 
tennas and contains an extensive 
discussion of a subject to which Dr. 
Schelkunoff has made many con- 
tributions. Chapter 14 is on rhom- 
bic antennas while Chapter 15 is on 
linear antenna systems. These 
chapters are of a practical nature 
and treat some of the design fea- 
tures of antennas which are useful 
at communication frequencies. The 
last four chapters, which constitute 
about one -eighth of the book, are on 
horns, slot antennas, reflectors and 
lenses. 

The book closes with a series of 
appendices which contain data use- 
ful in antenna design. A rather 
complete author and subject index 
is provided. At the end of each 
chapter, there is a short representa- 
tive list of references which is quite 
up to date. An excellent collection 
of problems and answers is ap- 
pended to many of the chapters, 
thus increasing the value of the 
book as a textbook. 

On the whole, this book is one of 
the best theoretical treatments of 
linear antennas on an intermediate 
level which has appeared to date. 
In this field, the book is fairly com- 
plete and contains much of the re- 
sults which have appeared in the 
periodical literature as well as some 
interesting results which are pre- 
sented for the first time in this 
book. However, several topics in 
the field of linear antennas have 
been treated very briefly or have 
been omitted altogether. For in- 
stance, there is only a very brief 
discussion of sleeve antennas which 
are so useful in broadband applica- 
tions. There is no mention of heli- 
cal antennas which find many appli- 
cations where circular polarization 
is desired. The problem of mutual 
impedance between antennas of 
large diameter has not been treated. 
This last problem is important in 
practice since antennas are very 
frequently used in arrays. How- 
ever, the rigorous computation of 
mutual impedance for large -diam- 
eter dipoles is extremely laborious 
and, for actual applications, is usu- 
ally determined by measurement. 

The subject of antenna measure- 
ments has not been treated although 
the title of the book would have led 
one to expect some discussion of 
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NEW BOOKS (continued) 

this important topic. The subject 
of microwave antennas has been 
treated much too briefly in view of 
the present-day importance of such 
antennas. Perhaps the authors felt 
that the excellent book on micro- 
wave antennas by Silver left little 
to be improved on. In all fairness, 
however, the reviewer should point 
out that the antenna field has so 
grown in scope in the past decade 
that it would take a number of 
authors and four or five volumes to 
cover the field with any pretense at 
completeness. 

Despite the minor criticisms 
above, the reviewer wholeheartedly 
recommends this book to those engi- 
neers who have any interest in the 
theory or practice of antennas. The 
book is a gold mine of information 
and those who care to do a little 
digging will find ample reward.- 
HENRY JASIK, Consulting Engineer, 
Westbury, New York 

Theory of Superconductivity 
BY MAX VON LAUE. Academic Press, 
Inc., New York, 1952, 140 pages, $4.00. 

THE BOOK is an English translation 
of a book published in German in 
1947. The author has been inter- 
ested in certain aspects of the 
theory of superconductivity for 
many years, and in this book he 
presents a discussion of some of the 
topics in which he has been particu- 
larly interested. Specifically, what 
is presented is a treatment of the 
London theory of superconductor 
electrodynamics together with a 
number of applications of the 
theory to problems involving super- 
conductors of especially simple 
geometrical form. The London equa- 
tions are presented in the gener- 
alized tensor form due to von Laue. 
However, the problems treated in 
the book are problems which can be 
treated using the original London 
theory. The problems concern, for 
the most part, superconducting 
spheres, cylinders and slabs in mag- 
netic fields of simple shape. In 
each case the superconducting ma- 
terial is assumed to have cubic sym- 
metry so that no "tensor" effects 
occur. 

The viewpoint of the book is ex- 
tremely narrow, since the author 
deliberately excludes all phases of 

Type 2A TAP SWITCHES 
HAVE A CONSTANT CONTACT RESISTANCE Of 

ONLY 1 or 2 MILLIOIHMSI 

These high quality switches 

with up to 24 contacts were 

specifically developed to meet 

the need for rugged precision 

instrument switches that have 

longer operating life and 

are economical components 

in competitively priced 

e ectronic instruments 

aid military equipment. 

Write for Technical 

Bulletin No. 28. 
Exclusive Canadian Dist. 

RCA Victor Ltd. 

TECH LABORATORIES 
PABOX 

14t NARK 

HERE BEGINS 

"IMPROVED" 
COMPOSITE STOCK 
IMPROVED'S specially con- 
structed electrically con- 
trolled, high temperature sol- 
dering furnace is ready to 
bond together, under constant 
hydraulic pressure, copper 
and steel to the custom-made 
specifications of one of our 
customers. In this case, the 
stock, when finally rolled to the exact, called -for width and thickness 
will he used as electrical bar contact material. 

Of course, there are innumerable applications for "IMPROVED" 
sheet, wire and tubing with any combination of precious and non - 

precious, ferrous or non-ferrous metals bonded 
together. Your inquiries are invited. 

The Home of IMPROVED Service 
,ßa3244 ? Rhode Island's largest manufacturer , of Laminated Metals. 

The IMPROVED SEAMLESS WIRE COMPANY 
I NCORPOPATED 1838 

775 Eddy Street, Providence 5, Rhode Island 
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MICR OPOT 
PRECISION TEN -TURN POTENTIOMETER 

7 You get permanent accuracy be- * cause the resistance wire is locked 
In place. It is precision positioned 
and moulded integrally with the 
housing. 

s) You get permanently accurate set- * tings, smooth action and low 
uniform torque provided by the 
stainless steel, precision ground, 
double thread lead screw guiding 
the moving contact. 

3 You get precise positioning of the 
moving contact because of the 
two bearings supporting the rotor 
assembly. 

You get good rigid terminals be- 
cause they are moulded integrally 
with the housing. 

fie, Terminals soldered to ends of re- el) sistance element before moulding, 
Entire resistance circuit is on inte- 
gral part of the housing. 

G You get accurate setting and re- 
setting due to anti -backlash spring 
in contact guide. 

,+, You get a fine resolution because 
of the 431/q" length of resistance 
wire in the spiral elecr.ont. 

8. You get a resistance output directly 
proportional to shah rotation with- 
in ±0.1% of the total resistance. 
Every potentiometer in automatic- 
ally machine tested for linearity 
at 101 points. 

Units for immediate shipment: 
1,000 to 30,000 ohm range. 
Special resistance values made to order. 

ENGINEERING INFORMATION 

BORG EQUIPMENT DIVISION 
THE GEORGE TV. BORG CORPORATION 

JANESVILLE WISCONSIN 

Incorporating the use of mag- 
netic amplifier techniques - eliminating 
all vacuum tubes - this new Acme Regu- 
lated Power Supply provides an extremely 
dependable, trouble -free precision unit 
for both industrial and laboratory use. 
Because of the absence of all tubes, the 
equipment will give a minimum of 20,000 
hours continuous service. It is available 
in a variety of voltages and frequencies. 

Write for complete information. 

Acme Model S-715 60 -cycle Regulated 
Power Supply. 300 volt D.C. output with 
-1-1% regulation from 0 to 200 MA, with 
less thon .1% ripple. 

ELECTRONICS, INC. 

ACME ELECTRONICS, INC., 300 N. LAKE AVENUE, 
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NEW BOOKS (continued) 

the subject which cannot be consid- 
ered closed to research. A super- 
conducting material is character- 
ized as a continuous medium 
bounded by mathematically sharp 
surfaces within which certain equa- 
tions-the London equations or 
some analogue - completely de- 
scribe the electrodynamic proper- 
ties. If two different supercon- 
ductors, or a superconductor and 
non -superconductor, are put in con- 
tact, the surface of contact is con- 
ceived to be really sharp; the elec- 
trodynamic equations are imagined 
to change discontinuously across 
the surface, but otherwise, the sur- 
face is not thought of as having any 
particular properties. Only a few 
problems can be adequately treated 
within such a theory and they are 
just the problems whose solutions 
constitute the content of the book. 

The book has little or nothing to 
say concerning much of the phe- 
nomenology of superconductors. 
Such matters as the effect of strain 
or lattice imperfections on the 
superconducting properties are ex- 
cluded explicitly. The variation of 
properties from one metal to 
another, and from metal to alloy is 
not discussed. No attention is 
given to the meaning of the distri- 
bution of superconductors in the 
periodic table beyond noting that 
no ferromagnetic has been observed 
to become superconducting. The 
theory of the intermediate state is 
omitted except for a demonstration 
that the London electrodynamics 
permits a deduction of the correct 
condition for the appearance of the 
intermediate state. In short, the 
discussion is limited to a treatment 
of single crystal pure superconduc- 
tors which are wholly in the super- 
conducting state. 

Although the book is well written 
and, at the time of its German 
edition, could meet a definite need, 
the reviewer sees no pressing 
reason for re -issuing the book at 
this time. As an introductory book 
for one wholly unacquainted with 
the subject, it is not superior to 
older books, and contains a mini- 
mum of information concerning the 
phenomena themselves. As a book 
for a research scientist working in 
the field, it contains nothing new 
and little that is relevant to current 
research; it would be useful mainly 
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CHICAGO 

TEST YOUR 

MAGNETIC CIRCUITS 

RAWSON FLUXMETER 
TYPE 504 

The only portable flusmeter available 
which returns rapidly to zero when a single 
button is depressed. Jtmpte and tast in op- 
eration. Convenient and light in weight. 

Not limited to a single type of measure- 
ment. Has universal application for labora- 
tories or production. Measures strength of 
magnets and electromagnets, permeability 
and hysteresis loops for iron and steel, total 
flux lines in circuit, flux lines developed in 
air gap, etc. 

Has a mechanical clamp to protect the 
pivots and jewels when in transit. 

Also in production, tle NEW 
ROTATING -COIL GAUSSMETER 

RAWSON ELECTRICAL 
INSTRUMENT COMPANY 
III POTTER STREET. CAMBRIDGE 42, MASS. 

Representatives 
LOS ANGELES 

WIRE CORD 

CABLE 

"t vProducts of 
Science" 

The Runzel Lab- 
oratory insures 
that every inch of 
Runzel wire, cord and cable is 

thoroughly tested before shipping. 
Your wiring needs in hook-up, 
lead-in, shielded wire and cords, 
speaker cords and all types of in- 
sulated wire products, in almost 
endless variety of colors, sizes and 
specifications, are available from 
this centrally located plant. 

RUNZEL 

WRITE FOR 
SAMPLES 

CORD & WIRE CO. 
4723 Montrose Avenue 

Chicago 41, Illinois 

MICE ODIA 
TEN TURN -COUNTING DIAL 

Microdial is composed of two concen- 
trically mounted dials ... one for 
counting increments of each turn and 
the other for counting turns. The in- 
cremental dial has 100 equal divisions 
and is attached rigidly to the shaft so 

there is no backlash. Thus the contact 
position is indicated to an indexed 
accuracy of 1 part in 1000. Rotation 
is continuous in either direction. There 
are no stops on the Microdial assembly. 

COMPACT... Microdial has same 

O.D. as Micropot ... requires no more 

panel space. 

CLEAR READING ... Forced fast - 
reading tests showed only 1/20th as 

many errors with Microdial open win- 
dow as with next most legible dial. 
Turn counter distinguishes between 0 

and 10 turn readings, and accelerates 
to avoid confusion on readings near 
integral turns. Precise readings are 
made from larger dial with maximum 
separation of graduations and wide 
angle visibility. 

CONVENIENT. . . delivered com- 
oletely assembled with dials syn- 
:hronized. Easily mounted in a Few 

seconds. All dials may be locked. 

ACTUAL 
SIZE 

IN 

252 

Microdial . , . turn -counting dial, primarily designed for 
use on Micropot ten turn linear potentiometers .. - use 

it on any multiturn device having ten turns or less. 

BORG EQUIPMENT DIVISION 
THE GEORGE W. BORG CORPORATION 

JANESVILLE WISCONSIN 

i*vi eel 
ELECTRIC HEATING UNITS 

Coils 
of 

Heat 
Tubular Electric 
Heating Units that 
fit around or clamp 
to vessels, tanks, 
pipes, etc. for con- 
tact heating of 
metals, oils, air and 
water . espe- 
cially where little 
space is available 
a n d considerable 
heat is needed. 

Can be bent 
into almost 
any shape. 
STANDARD 

SIZES 
or made 

to your re- 
quirements, 

VULCAN 
ELECTRIC COMPANY 

DANVERS 10. MASS l 

to your 
OPEN WIRING 

CABLE SUPPORT 
PROBLEMS 

Use the 
ALL NYLON 

r rNylocr r 
CABLE CLIPS 

for tough 
conditions 

and unusual 
heat, etc. 

Use the 
ETHYL CELLULOSE 

rrEtholocr r 

CABLE CLIPS 

for average 
conditions 

and maximum 
economy 

Send for details and FREE samples. 

WECKESSER COMPANY 
5267 N. Avondale Ave. Chicago 30, III. 
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for HARMONIC TROUBLES 

TYPE 844 LOW PASS flag 
W O MC CUT :OEr 

P IRO n1LT00nc:[aRp 
(APPEL POP MOO 

000 
rREoufr,r n ,necACYircS 

Model 844 
Low Pass Filter 

Suppression of low -order harmonics in transmitters operating below 
400 mc is the prime function of Model 844 Low Pass Filter. 40 db or more 
attenuation of 2nd to 5th harmonics of transmitters operating between 
225-400 mc is afforded. Insertion loss and VSWR are very low thruout the pass 
band. Teflon insulation and rugged construction thruout assures reliability. 
FREQUENCY RANGE-pass band 0-400 mc. 
Stop band 500-2000 mc. 
POWER RANGE- 150 watts maximum. 
IMPEDANCE -50 ohms. VSWR better than 1.35 
thru pass band. 

PHYSICAL DIMENSIONS - 5 v H x 5" W x 1". Weight -12 oz. 

CONNECTORS-Type N. One male and one. 
female. Filter is reversible with equal results. 
ATTENUATION - pass band-.3db or less 
below 400 mc. Stop band-40db or more 
500 to 2000 mc. 

BIRD 
ELECTRONIC CORP. 
TERMALINE N TRIUMENTS 

DKE SPOT WELDER ... The DANIEL 
KONDAKJIAN high efficiency spot 
welder offers high speed production 
advantages worthy of immediate con- 
sideration. Write today. 

1800 EAST 381H S 
CLEVELAND 14, 

OHIO 
West Coast: 

NEELY ENTERPRISES 
HOLLYWOOD 46, CAL J 

Quality Leads Make Quality Tubes 
The Engineering Co. under personal supervision of 
Daniel Kondakjian has been making "Quality Pre- 
cision Leads" for the Electronic Industry for the past 
30 years. Specializing in "Leads of Tungsten, Moly, 
Nickel, Nickel Clad Copper and Copper Alloys." 
The Engineering Co. makes the finest leads. No 
Leakage or Breakage when you use our leads. 

When you use Engineering Co. leads you will have 
perfect tubes. Our engineering staff is always ready 
to help solve your problems. 

THE ENGINEERING CO. 
27 WRIGHT STREET, NEWARK 5, NEW JERSEY 

NEW BOOKS (continued) 

to one who needed the detailed solu- 
tions of the particular problems 
which are treated. As a book for 
one interested in an instrumenta- 
tion application of superconductors, 
it does not seem valuable. In his 
prefatory remarks the author ex- 
presses the hope that his presenta- 
tion will stimulate experiments to 
determine whether his particular 
generalization of the London theory 
is necessary and valid. What the 
nature of such experiments might 
be is not described in the book. 
Indeed the whole plan of the book 
militates against its functioning as 
a stimulus to research, for by re- 
stricting his attention to matters 
about which there can be little ques- 
tion, the author has all but severed 
connection with research interest. 

The translation is excellent and 
the typography very elegant.-DR. 
EDWARD N. ADAMS II, Assistant 
Professor of Physics, Department 
of Physics, The University of 
Chicago. 

Radio Interference 
Suppression 
BY G. L. STEPHENS. Second Edition. 
Iliffe & Sons, Ltd. London. 1952. 132 
pages, 10 shillings six pence; avail- 
able in U. S. from The British Book 
Centre, Inc., 122 E. 55th St., New 
York 22, N. Y., $2.50. 

A PRACTICAL guide to the universal 
problem of man-made interference 
to radio communication, written 
from the English standpoint but 
useful to any practical workman 
who not only wants to find a source 
of noise but to get rid of it. 

The first chapters are taken up 
with a discussion of the origins of 
interference, the principles of its 
suppression but the bulk of the 
book is concerned with practical ap- 
plications. Remedies for noise from 
motors and generators, hair driers, 
"lifts", neon signs, fluorescent 
lamps, r -f heating equipment, oil- 
fired heating systems, automobiles 
etc., etc., are covered. Unfortu- 
nately the racket produced by tele- 
vision receivers is treated from the 
viewpoint of another TV looker and 
not from the situation of other ser- 
vices which may be annoyed by un- 
steady, raspy noise so prevalent 
between 3 and 4 mc and caused by 
TV sets.-K. H. 
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Solve radio problems BACKTALK 
more quickly, easily, 

accurately 

The 
1197 -page 

RADIO ENGINEERING 

HANDBOOK 

Keith Henney 
Editor -in -Chief 

Consulting Editor of Electronics 

Fourth Edition, 1197 pages, 6 x 9, 

1038 illustrations, $10.00 

HERE is a handy volume embracing a great deal 
of constantly needed reference material cover- 

ing all fields and aspects of radio engineering- 
concise, dependable, arranged in easy -to -get -at 
form. 

What the Standard Handbook, Marks' Hand- 
book, and others are in their respective fields, 
Henney's Handbook is in the radio field. 

IN scope, this book ranges from fundamentals to 
discussion of newest circuits, amplifiers, power 

supply systems, short-wave systems, etc. Frequency 
modulation, developments in television and air- 
craft radio, and other applications are covered. 

Here's the help you get 
1197 pages of carefully selected accurate data- 
charts, tables, circuits, diagrams, formulas. 
23 sections covering all the most needed sub- 
jects for engineers and radio technicians, from 
fundamentals to specialized applications. 
Every section prepared by one or more special- 

ists, to assure you dependable, expert answers to 
your problems in design and practice. 
More than 1000 illustrations give a clear pic- 
ture of the many different circuits, parts, and 
characteristics that the radio engineer works 
with. 
Fourth Edition gives a wealth of material on 
modern developments in every field and aspect 
of radio engineering-from inductance, power - 
supply systems, and electron tubes, to receiv- 
ing systems, and code reception. 

HAVE THIS HELP RIGHT NOW 

Just send the coupon now-pay on 
easy terms only after you examine the 
book 

McGraw-Hill Book Co.. 330 W. 42nd St., NYC 36 

Send me Henney's RADIO ENGINEERING 
HANDBOOK for 10 days' examination on approval. 
In 10 days I will send $4.00, plus few cents for 
delivery, and $3.00 a month until $10.00 has been 
paid. Otherwise I will return the boots postpaid. 

Print 
Name 

Address 

City ..Zone State 

Company 

Position 
This offer applies to U. S. only 

i 

L-12 

J 

Super Dog Whistle 
DEAR SIRS: 
As A horticultural experimenter 
I am interested in a unit that would 
generate a supersonic wave such as 
an electrically operated super dog 
whistle that might have some in- 
fluence within an area of six or 
eight feet. 

Could you give any lead? 
HARRY S. WELBY 

Taft, California 

(Editor's Note: We referred Mr. 
Welby to several manufacturers of 
ultrasonic whistles, but we couldn't 
refrain from asking him a few ques- 
tions about the intended application 
of such equipment to the seemingly 
unrelated science of horticulture. His 
answer appears below.) 

Save the Fruit Trees 
DEAR SIRS: 
APPRECIATING your letter of the 
12th, (see above) my interest was 
in a cure for Nematode on roots of 
fruit trees. It's a hairlike worm 
within a gall on roots. It seemed 
possible the very ultra waves that 
could be built up could be used to 
the discomfort of such a pest if the 
device were installed in a pit among 
the roots. 

Poisons and chemicals are now 
being injected under pressure but 
one would hestitate to use such a 
method where fruit is involved. 
For ornamentals that might work. 
So if ultrasonic waves were some- 
what inhibitive to worms within an 
area of 5, 10, or 20 feet perhaps 
such treatment once a year might 
help. 

HARRY S. WELBY 
Taft, Cali Liu 

Interchanged 
DEAR SIRS: 
THIS IS TO CALL your attention to 
the following printing errors that 
occurred in the figures of my article 
entitled, "Frame Synchronization 
for Color Television" which ap- 
peared on page 146 of the October 
1952 issue of ELECTRONICS maga- 
zine. 

Figures 2 and 3 were inter- 
changed, although the captions ap- 

ADVERTISEMENT 

Need Automatic 
Control? 

Here's a contact 

meter -relay. 

What it is- 
How it works- Model 261-C 

The Simplytrol is a regular indicating meter 

with built in Micro -Contact. These are ener- 

gized contacts which lock in when closed. 

Simplytrols are made in all the usual ranges 
of current and voltage, both AC and DC. 

The control point is adjustable over the en- 

tire scale. 

This relay will control directly on less than 

1 microampere or a fraction of a millivolt. 

It can be used in any circuit where an ordi- 

nary meter is used. It is made in three sizes, 

21/2, 33/4, & 41/z inches. They have the same 

general appearance and construction as 

other meters of the same size. 

Contacts are pure platinum. One is on the 

moving element. The other is on the hand set 

pointer. There are two windings on the ele- 

ment-the signal winding and the locking 

coil. 

Current in the signal winding turns the ele- 

ment to close the contacts. The instant they 
touch a small current starts to flow in the 

locking coil. This may be very small but it 

will assist the signal to turn the element a 
little more and build up pressure. This re- 

duces any contact resistance allowing the 
full current to flow and securely locking 
them. 

For best life, contacts should be protected 
from arcing and limited to less than 15 

milliamperes DC. Rectified AC can be used. 
Where long life is not a consideration ratings 
up to 1/2 ampere can be furnished. Single 
contact meters are supplied for either high 
or low limit. Double contact meters give both 

high and low limit. 

CONTACT METER 

CONTROL 
VOLTAGE 

4 

t ---, 
IRY 

I NO 

I NC 

I AUTOMATIC INTERRUPTER 

r 
LOAD CIRCUIT 

COCNTIRCTSRUIOLLED 

RY-I 

i 

- J, 

POWER 

LINE 

IIA C. 

WLTS 

SUPPLY J 

Suggested circuit for automatic control. In- 
terrupter releases meter contacts every few 
seconds. C-2 holds load relay during open 
period. For safety alarm circuit omit inter- 
rupter. 

For prices, ranges, dimensions and more 
technical data write Bradley Thompson, 
Assembly Products, Inc., Chagrin Falls 11, 

Ohio, Phone 7374 
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METERS 
MODEL 101 

SUPERSONIC FREQUENCY 
RANGE 20 cps to 200,000 cps 

MODEL 102 
LOW POWER FACTOR 

RANGE 20 cps to 20,000 cps 

FOR MEASUREMENT of VOLTS AMPS WATTS 
MODEL 101 

POWER RANGE: 100 rrW to 9 Kw. 
INPUT IMPEDANCE: 1 MEGOHM. 
VOLTAGE RANGE: FULL SCALE 0.1V to 300V. 
CURRENT RANGE: FULL SCALE .001 to 30A. 

MODEL 102 
READS WATTS AT FULL SCALE AT BOTH 10% 
AND UNITY POWER FACTORS. 
INPUT IMPEDANCE: 1 MEGOHM. 
POWER RANGE: FULL SCALE, 225 rrW to 16 KW. 
VOLTAGE RANGE: FULL SCALE, 1.5V to 600V. 
CURRENT RANGE: FULL SCALE, .0015A to 30A. 

WRITE 
WIRE 

PHONE 

FOR POWER and LOSS MEASUREMENTS - 
in Cables in Iron Cores in Transformers - 
Copper, Core and Impedances in Classes A, B, C Amplifier Inputs and Outputs at Aircraft Upper 
Power Frequencies in Underwater Sound Equip. 
ment in Loud Speakers in Synchro, Motor, and 
General Servo Circuitry in Carrier Current Equip. 
ment in Complex Waveforms in Circuit Analy. 
sis, both linear and Non-linear in Sound and 
Noise Analysis These are but a few of the nearly 
unlimited applications of the VAW meters. 

Our Engineers will be happy to discuss the appli- 
cation of the VAW Meter to solve your particular 
problem. Write Dept. E122. Literature available 
on request. 

JOHN FLUKE ENGINEERING COMPANY 

Registered Trademark 

P. 0. BOX 755-SPRINGDALE, CONN. BURLIN- GAMEJRSSOC epresented by . . . HUGH A MARS LAND. Chiccano; GERALD B. MILLER CO., Hollywood; M. P. ODELL, Cleve- land, Dayton; JAMES L. KEARNS, Portland, Ore.: EARL LIPSCOMB ASSOC., Dallas, Houston: 
H. M. RICHARDSON & CO., Minneapolis. Minn. 

i 

These retainers are used to se- 
cure Vacuum Tubes and to resist 
side motion of Vacuum Tubes 
used in radio equipment which 
is subject to shock and vibra- 
tions. These retainers meet the 
requirement of all JAN specifi- 
cations. The insulated portion is 
made of a melamine base Fibre 
Glass Phenol which provides 300 
volts insulation to ground and 
withstands a temperature of 
350 F. The insulated plate can 
readily be fastened or released 
by hand. 

Available for envelope types T7, T8, MT8, 
T9, T12, ST12, T12ZDI, ST14, S14, ST16, 
T51/2, T61/2, MT -IC, ST19, T14, ST128CT-9. 

Manufacturers of 
Electronic Components 

JAMES IPPOLITO 8c CO., INC. 
401 CONCORD AVENUE, BRONX 54, N. Y. 

BACKTALK (continued) 

pear in the proper places. Also, the 
waveforms appearing in the upper 
left-hand corner of Fig. 8 are up- 
side down and backwards. 

Incidentally, rare as these errors 
are in ELECTRONICS, they might be 
circumvented by permitting the 
authors of articles to review the 
figures as well as the text before 
the final printing. 

DONALD RICHMAN 
Hazeltine Corp. 

Little Neck, New York 

(Editor's Note: Unfortunately, our 
tight publishing schedule precludes 
the sending of copies of drawings to 
authors for approval except in very 
special cases.) 

Electronic Witch 
DEAR SIRS: 
THERE IS another field, besides 
Medicine, where electronic instru- 
ments are urgently needed. This 
is irrigation. All the fruit growers 
in southern California and many 
other places are water -hungry. 

The chief engineer (a college 
graduate) of a certain irrigation 
district actually hired a profes- 
sional "water -witch" or "dowser" 
to locate water with a divining rod! 
Three good wells were brought in 
without a failure. Rut when the 
engineer worked according to his 
own theories he got a dry hole. 

Why not make electronic instru- 
ments to do the following: 

(1) For the first experiment 
watch the recording needle of a 
brain -wave machine attached to a 
dowser (water witch) who thinks 
he is walking over underground 
water. Perhaps doctors and engi- 
neers would learn something new 
and surprising about the human 
nervous system, no matter what the 
result. 

(2) Consider the high dielectric 
constant of the water and the earth 
a charged sphere. 

(3) Study all kinds of sand and 
rocks. Dowsers claim that running 
water is different from still water. 
Perhaps some grains of sand 
(quartz) act like small piezoelectric 
generators. The varying pressure 
caused by the ripples in running 
water will then generate small volt- 
ages. 

(4) Consider "streaming poten- 
tials." When water is forced 
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REGULATED 

DUAL DC SUPPLY 

,/ Two independent regulated outputs 
each continuously variable 0 to 425 
volts @ 200 ma 
Both outputs may be switched in 
parallel for double current output 
Stabilized bias supply 0 to -150 v 
Filament supply 6.3 volts @ 10 amps 
Excellent electronic regulation 
Low ripple voltage 
For bench use or standard rack 
mounting 

, Regulated & stabilized outputs me- 
tered 

,, Economically priced 
Now available for immediate delivery 

ILeI) ELECTRONICS MFG. CO. 
102 Marston St. Lawrence, Mass. 

SPEED 

YOUR 

WORK 

WITH 

XCELITE 

Color -Coded 

Nut drivers! 

Don't waste time on the job fumbling for the 
right nut driver. The various colored handles on 

this set of seven XCELITE Nut drivers tell you 

at a glance the size you want. They're made of 

top grade tool steel with large XCELITE handles 

and come in the most needed sizes. Complete 
with strong, lockable holder. See your dealer! 

XCELITE INCORPORATED 
(formerly Park Metalware Co., Inc.) 

Dept. C 

Orchard Park, N. Y. 

ENGRAVING PROFILING 

13-19 University Place, New York 3, N.Y. 

Write for literature describing: 
1. Heavy Duty model (as illustrated) - Catalog H 29 

2. Portable models - Catalog IM 29 

NEW HERMES, Inc. 13-19 University Place, N.Y. 3, N.Y. 
In Canada: 359 St. James St., Montreal 

World's Largest Manufacturer of Portable Engraving Machines 

High Current Regulated Power Supplies 

New 

Series 

Standard Sizes, 350 Series 

0-350 V (ai 750. ma. 

0-350 V (d 1. Amp. 
0-350 V «ii 2. Amp. 

0-350 V (cry 3. Amp. 

Featuring: Very low output impedance at high power levels; 

1/2% regulation; 5 MV ripple. 
Continuous duty components; short delivery. 

Other units available: any voltage and capacity, regulated or un- 

regulated, fixed or adjustable output voltage. We invite inquiries. 

PESCHEL ELECTRONICS, INC. 
13 GARDEN STREET, NEW ROCHELLE, N. Y. NEW ROCHELLE 6-3342 
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estfreeerriefrefe% 

OC.8 and OC -12 

"8 and 12 Pin Octal Type 
Plug In Headers. molded 
with NEO -SIL. are applic- 
able for use on MIL require. 
ments. They will withstand 
thermal shocks, vibrations. 
mechanical strains and ex. 
cessive pressures with no 
impairment to the seal or 
other functional character. 
istics. For use with standard 
Octal Type Sockets." 

Kx 

e - 
¡--_ re'? 

r-e:Y? 

HERMETIC SEAL 
FUSE HOLDER 

"Hermetically Sealed 
Fuse Holders are available 
for 3 -AG and 4 -AG fuses. 
These units are completely 
sealed from moisture with 
or without the cap or fuse 
inserted and are applicable 
for use on vacuum or gas 
filled units." 

We welcome your inquires on any pháse 
of design, development or production. 

CORPORATION 

26 CORNELISON AVE., JERSEY CITY 4, N.J. 

R. 
Model 

F. WATTMETER ME -82/U 
MM -625 Series 50 to more than 1000 MCS. 

This series of instruments was designed 
to measure }IF power up to 400 watts, and 
serve as an excellent dummy antenna load 
over the frequency range 50 to more than 
1000 MCS in 52 ohm coaxial line circuits. 

Some of the outstanding features are: 
I. Directional coupler pick-up probe 
which eliminates high frequency reso- 
nant responses and errors due to slight 
deviations in the load impedance. 
2. Rugged construction for field and 
laboratory use. 

3. Hermetically sealed and ruggedized 
indicating instrument in accordance 
with specification MIL -M-10304. 

4. Two spare crystal rectifiers supplied 
with each instrument. 
5. Model MM -625 has recently been as- 
signed the Armed Forces nomenclature 
ME -82/U. 

SPECIFICATIONS 
Impedance 
Frequency Range 

Maximum VSWR 
RF Power Scale 

Model MM -625 
Model MM -626 
Model MM -627 

Accuracy 
RF Connector 

Size 
'ì Weight 

52 Ohms 
50 to over 

1000 MCS. 
1.2 

120 watts 
40 watts 

400 watts 
± 5% of full scale 
Type C (Adapters 

available for 
other types) 

6 x 7l/8 x 13-9/16 
9V2 lbs. 

ELECTRON! 
BRISTOL, 
Distributed outside 
RCA International 

CS COMPANY 
CONNECTICUT 
of Continental U.S.A. by 
Div., N.Y., N.Y., U.S.A. 

BACKTALK (continued) 

through a layer of sand or clay, the 
water acquires one charge and the 
clay or sand the opposite charge. 

(5) It is said that the tips of 
weeds and the sharp points of leaves 
discharge electricity into the air. 
If this is true, perhaps this is in 
some way related to underground 
water. 

(6) In designing some kind of 
instrument perhaps electrets are an 
important item to consider. 

In all these experiments "give 
the electronics boys complete free- 
dom" as you say in ELECTRONICS. 
Above all don't be frightened by 
"scientists". If they hear the word 
divining rod they will call you a 
"witch stick wielding medicine - 
man" and so on. 

NAME WITHELD BY REQUEST 

Underwriting 
DEAR SIRS: 
WITH REFERENCE to the item en- 
titled "Handicap" appearing in the 
Crosstalk department of the Octo- 
ber 1952 issue of ELECTRONICS, I 
find that our Mr. G. E. Schall wrote 
to a member of your staff on 
August 18 outlining the general 
procedure that is followed for un- 
derwriting foreign -made equip- 
ment. 

The item in question includes two 
misstatements of fact that in the 
interest of accuracy should be cor- 
rected in an early issue of ELEC- 
TRONICS. The safety requirements 
of Underwriters' Laboratories, Inc. 
are applied equally to both domestic 
and foreign manufacturer's equip- 
ment. More specifically the con- 
struction and test requirements are 
the same regardless of the point 
of manufacture. Rubber -insulated 
wires are accepted without special 
tests and have been widely used for 
that reason. Thermoplastic wire is 
required to meet tests applied to 
each production lot whether of 
domestic or foreign manufacture. 

In recent weeks an English wire 
manufacturer has obtained Label 
Service on thermoplastic wires 
which should be of interest to 
European equipment manufactur- 
ers. 

K. S. GEILES 
Chief Electrical Engineer Underwriters' Laboratories, Inc. 

New York, New York 
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PROFESSIONAL SERVICES 

CROSBY LABORATORIES, INC. 
Murray G. Crosby & Staff 

Radio - Electronic 
Research Development & Manufacturing 

Communications, FM & TV 
Robbins Lane, Hicksville, N. Y. 

Hicksville 3-3191 

DATA ENGINEERS, INC. 

Engineering that "Counts" 
Designers & Manufacturers of 

Data Recording Instruments 

4600 Ravenswood Ave., Chicago 40, Ill. 

DUBROW DEVELOPMENT CO. 

D ign - Development - Mfr. 
Quality Electronic Equipment 

347 High St. Burlington, N. J. 

Burlington 3-0446 

EDGERTON, GERMESHAUSEN 
& GRIER, INC. 

Consulting Engineers 
Research, Development and Manufacture 
of Electronic and Stroboscopic Equipment 
Specialists in High -Speed Photography 

160 Brookline Avenue, Boston 15, Mass. 

Eldico of New York, Inc. 
Pioneers of Television Interference Elimination from 
Transmitters, Induction Heaters, Diathermy and 
etc. 

Donald J. S. Merten & Engineering Staff 
44-31 Douglaston Pkwy Douglaston, N. Y. 

Bayside 9-8686 

ERCO RADIO 
LABORATORIES, INC. 

Radio Communications Equipment 
Engineering - Design - Development - Production 

Pioneers in Frequency Shift Telegraph 
Ohrden City Long Island New York 

HARRIS GALLAY 
Consultant 

MICROWAVE AND 
PULSE TECHNIQUES 

BE lleville 2-4237 60 Perry St., Belleville 9, N. J. 

HANSON-GORRILL-BRIAN INC. 
Products & Mf g. Development 

ELECTRICAL - ELECTRONIC 
HYDRAULIC - 3IECHANICAL 

One Continental Hill Glen Cove. N. Y. 

Glen Cove 4-1922 

HIGHLAND ENGINEERING CO. 
William R. Spittal C Staff 

DESIGN, DEVELOPMENT AND MANUFACTURE 
OF TRANSFORMERS, CHOKES, ETC. 

FOR THE 
ELECTRONIC. INDUSTRIAL. & ALLIED FIELDS 

Main & Urban, Westbury, L.I., N.Y. 
WE-7-2u^a 

R. W. HODGSON 
ItESEARI'lt&DEVELOPMENT ENGINEERS SPE- 
CIALIZING IN ELECTRONICS, NUCLEONICS, 
INSTRE3IEN'1ATION, SERVOMECHANISMS & 

CYBERETICS 

Office -6600 Lexington Ave., Hollywood 38, Calif. 
All Mail to Box 874, Sherman Oaks, Calif. 

GLadstone 9680 

R. W. HODGSON 
PAT ENT AGENT SPECIALIZING 

IN ELECTRONICS 
Registered to l'ractice Before the U. S. & 

Foreign Patent Offices 
Office -6600 Lexington Ave., Hollywood 38, Calif. 

All Mail to Box 874, Sherman Oaks, Calif. 
GLadstone 9880 

HOGAN LABORATORIES, INC. 
John V. L. Hogan, Pres. 

Applied Research, Development, Engineering 

Est. 1929. Electronics. Optics, Mechanisms, Fac- 
simile Communication, Digital Computers, Electro - 
sensitive recording media, Instrumentation. 
155 Perry Street, New York 14. CHelsea 2-7855 

THE KULJIAN CORPORATION 
Consultants Engineers Constructors 

Electronic Control 
Specialists 

Utility Industrial Chemical 
1200 N. ltroad St-, I'hila. 21, l'a. 

MEASUREMENTS CORPORATION 

Research & M.rlufacturing Engineers 
Harry W. Houck Jerry B. Minter 

John M. van Beuren 
Specialists in the Design and 

Development of Electronic Test Instruments 
Boonton, N. J. 

Eugene Mittelmann, E.E., Ph.D. 
Consulting Engineer & Physicist 

High Frequency Heating-Industrial Electronics 
Applied Physics and Mathematics 

549 W. Washington Blvd. Chicago 6, III. 
State 2-8021 

NIAGARA ELECTRON LABORATORIES 
CONSULTATION - DESIGN - CONSTRUCTION 

MFG. THE TI0E1tMOCAP RELAY 

Specializing in solution of problems of electronic 
and electro -physical instrumentation for the re- 
search of analytical laboratory. Industrial plant 
problems also invited. 
Andover, New York Cable Address: NIATRONLAP 

PHYSICS RESEARCH 
LABORATORIES, INC. 

Applied Mechanics, Thermodynamics, Heat Trans- 
fer, Optics, Magnetic and Electrical Devices, Elec- 
tronic. Nuclear Physics. 

507 Hempstead Turnpike, 
West Iiempstead. L. I., N. Y. 

PICKARD AND BURNS, INC. 
Consulting Electronic Engineers 

Analysis and Evaluation 
of Radio Systems 

Research, Development and Design 
of Special Electronic Equipment 

240 Highland Ave., Needham 94, Mass. 

ALBERT PREISMAN 
Consulting Engineer 

Television. Pulse Techniques, Video 
Amplifiers, Phasing Networks, 

Industrial Appliances 
Affiliated with 

MANAGEMENT -TRAINING ASSOCIATES 
3308 -14th St., N. W. Washington 10, D. C. 

JOSEPH RACKER COMPANY 
Radar Consultants & Editors 

Technical Manuals 
Research and Development 

140 Nassau Street, New York 38, N. Y. 

Worth 4-1463 

W. C. ROBINETTE CO. 
MOTRON DEADBEAT HIGH GAIN SERVOS 

Speed control of any Prime Mover %% to .00Iß 
average. Electric Transmissions 3y to 50 HP plus 
controls-Zero droop-No load to full load, 

802 Fair Oaks Ave. South Pasadena, Calif. 
Py 11594 

SKINNER, HARLAN AND IRELAND, INC. 

Consulting Engineers 

Specializing in Magnetic Materials and 
Their Application 

Office and Laboratory Indianapolis 7, Indiana 

THE TECHNICAL 
MATERIEL CORPORATION 

Communications Consultants 
Systems Engineering 

General Offices and Laboratory 

121 Spencer Place, Mamaroneck, N. Y. 

TELECHROME, INC. 
Electronic Design Specialist 

COLOR TELEVISION EQUIPMENT 
Flying Spot Scanners, Color, Synthesizers. Keyers. 
Monitors. Oscilloscopes and Related Apparatus 

J. R. Popkin-Clurman, Pres. a Ch. Engr. 
88 Merrick Rd. Amityville, L. L, N. Y. 

HARRIS A. THOMPSON 
Microwave Electronic Radar 

Electro -Mechanical 
Consulting 

MEG. & DEVELOPMENT PROBLEMS 

2525 Penn., Boulder. Colorado Phone 1202W 

WHEELER LABORATORIES, INC. 
Radio and Electronics 

Consulting-Research-Development 
It -F Circuits-Lines-Antennas 

Microwave Components-Test Equipment 
Harold A. Wheeler and Engineering Staff 

Great Neck, N. Y. Great Neck 2-7906 

YARDNEY LABORATORIES, INC. 

Research - Design - Development 
Electro -Chemical Generators of Energy 

105 Chambers Street WOrth 2-3534, 35. 36 

New York 7, N. Y. 
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 CONTACTS 
FOR THE FIELD OF ELECTRONICS 

EISLER MANUFACTURES COMPLETE EQUIPMENT 
WELDERS FOR SPOT & WIRE BUTT 

RADIO. TV TUBE EQUIPMENT & REPAIR UNITS 
INCANDESCENT. FLUORESCENT MFG EQUIPMENT 
NEON SIGN MAKERS EQUIPMENT. GLASS LATHES 
ELECTRONIC EQUIPMENT. VACUUM PUMPS, Etc. 

Wet Glass SLICING & CUTTING MACHINES for Lab Use 
TRANSFORMERS. SPECIAL & STANDARD TYPES 

EISLER ENGINEERING CO., INC. 
751 So. 13th St. Newark.3, N. 1. 

. . . . . . . 

ELECTRO PLATING 
SPECIALISTS IN 

Silver, Cadmium & Zinc 
Barrel Plating 

Iridite and Cronak 
Processes 

To Government Specifications 
Government Certified 

EVEREADY 
PLATING CO. 

1790 FIRST AV. N.Y.C. 
EN 9.1222 

fluXE5 
SODE RING 

BRAZING 8 WELDING 

L.8. ALLEN (O. INC (houga 31, I. 
6751 Bryn Mawr Ave. 

ELECTROFORMED 

WAVE 
GUIDES 

ALLIED RESEARCH & 
ENGINEERING, INC. 

1041 No. Las Palmas, Hollywood, Calif 
Hollywood 9-5107 

WALKIE-RECORDALL a "'nornatole BATTERY 
RECORDER -PLAYBACK 

Continuous, permanent. indexed recording, up to 4 hrs., only 3c hr. Instantaneous, permanent playback. Picks up sound up to 60 ft. Records conferences, lec- tures, dictation, 2 -way phone & sales talks; while walking, riding or Hying. Records In closed briefcase with "hidden mike"! Write for Detailed Literature. 
MILES REPRODUCER CO., INC. 

812 BROADWA Dept E-12 NEW YORK 3, N.Y. 

PURE GUM RUBBER 
Vacuum Exhaust 

Compression 
Sealing 

Specializing in Molded 
Parts for the Elec- 
tronics industry. 
Phone ORange-3-7116 

PURE RUBBER PRODUCTS CO. 
16 MOORE TERR. WEST ORANGE, N. J. 

REX RHEOSTAT CO. 
BALDWIN N.Y. 

e 

1 ' 

brit 7' rrueuurnun namruuumrro CI rrr 
`` 

IZ 

1 t 

Shorted Turn Indicator 
for unmounted Dolls 

MODEL 101C BULLETIN 42 
HUNTINGTON BEACH, CALIF. 

ARTRON 
MICROMETER FREQUENCY METER 

Measures center frequency of any number 
of transmitters, AM or FM, 0.1 to 175 
MC., 0.0025,', accuracy. Price $220.00. 

LAMPKIN LABORATORIES, INC. 
BRADENTON, FLORIDA 

MICA 
Gauge Glass Gasket Mica in any size also any 
other large size for electrical use buy direct from 
mine owners known for quality, honesty and rea- 
sonableness. Airmail your requirements to 

ARUNA BROTHERS 
3 Keeling Road. New Delhi (India) 

Cables: "MUKTI". 

SUB -CONTRACTING 
MILITARY and COMMERCIAL 

receivers-test equipment 
transmitters-controls 

sub -assemblies 
TELETRONICS LABORATORY, INC. 
Westbury, L. I., N. Y. Westbury 7-10iä 

LEGAL NOTICE 
STATEMENT REQUIRED BY THE ACT OF AUGUST 

24, 1912, AS AkIEN1)ED BY THE ACTS OF 
MARCH 3, 1933. AND JULY 2, 1946 Title 

39. United States Code, Section 233) 
SHOWING THE OWNERSHIP, 

MANAGEMENT, AND 
CIRCULATION 

Of Electronics published Monthly at Albany, New York for October 1, 1952. 
1. The name and address of the publisher, exec. editor. managing editor, and business manager is: Publisher McGraw-Hill Publishing Company, Inc., 331) West 42nd Street, New York 36, N. Y.; Exec. Editor, W. W. Mac- Donald, 330 West 42nd Street, New York 36, N. Y.; Managing editor, V. Zeluif, 330 West 42nd Street, New York 36, N. Y.; Business manager, W. B. Blood, 330 West 42nd Street, New York 30, N. Y. 
2. The owner is: McGraw-Hill Publishing Company, Inc., 330 West 42nd Street. New York 36, N. Y Stock- holders holding 1% or more of stock: Curtis W. McGraw and Donald C. McGraw, Trustees for Harold W. Mc- Craw, Curtis W. McGraw and Donald C. McGraw. all 

of 330 West 92nd Street, New York 36, N. Y.; Curtis 
W. McGraw and Harold W. McGraw, Trustees for Catherine M. Rock, 330 West 42nd Street, New York 
20, N. Y.; Curtis W. McGraw, 330 West 42nd Street New York 36, N. Y.; Donald C. McGraw, 330 West 42nd Street, New York 36. N. Y.; Mildred W. McGraw, Madison, New Jersey; Grace W. Mehren. 536 Arenas Street, Lajolla, California; Touchstone & Company, c/o The Pennsylvanie Company, 15th and Chestnut Streets. Philadelphia 1, Pa. 

3. The known nondholders, mortgagees, and other security holders owning or holding 1 percent or more of total amount of bonds, mortgages, or other securities are: None. 
4. Paragraphs 2 and 3 include, in cases where the stockholder or security holder appears upon the books of the company as trustee or in any other fiduciary rela- tion, the name of the pe -non or eorporation for whom .nets try^tee is acting; also the statements in tho two Paragraphs show the amsut's toll knowledge and belief as to th" circumstances and conditions under which stockholders and security holders who do not appear upon the books of the company as trustees, hold stock and .securities in a capacity other than that of a bona fide owner. 
McGRAW-HILL PURT,TSHTNG COMPANY, INC. 

By J. A. (:ERARDI, Vice Pres. & Treas. Sworn to and subscribed before me this 9th day of September, 1952. 
[SEAM ELVA C. MASLIN. tMy Commission expires March 30. 10541 

SEARCHLIGHT 
SECTION 

(( ontinued ou the oppo.it peter) 

FLORIDA INVITES 

ELECTRONIC ENGINEERS 

BS-MS-Ph.D. in Electronics or Physics for 

research in Microwave Components & Re- 

ceivers, Sonar, Transistors, Nonlinear Cir- 
cuitry & Computers. 

Florida location provides excellent sports 

facilities & ideal living conditions. Ex- 

cellent pay with 5 -day week, liberal bene- 
fits & profit sharing. 

Send resume & salary requirements to: 

Personnel Director 

RADIATION, INC. 
Box Q Melbourne, Fla. 

Opportunity of a Lifetime 

N. E. Manufacturer employing approximately 
400, requires top-notch electronics engineer to 
assume post of Vice President in charge of 
engineering departments. Must be familiar with 
handling military requirements. Salary 520,000 
plus bonus. Pleasant town within easy driving 
of large cities. Opportunity also available for 
senior project engineers, electronic technicians, 
mechanical engineers and draftsmen. 

P-5793, Electroni.s 
:I:lo 5V. 49 St., New Yor L: N. 1". 

PROJECT ENGINEER 
Prefer research experience on parts 
or equipment dealing in dielectric 
heating or servo mechanisms. Will 
conduct tests and oversee building 
of model equipment. Should have 
college background. In reply state 
age, experience and education. 

P-5818, Electronics 
520 N. Michigan Ave., Chicago 11. Ill. 

ELECTRONIC ENGINEERS 
We are looking for electronic engineers, 
with experience in the development of 
electronic digital computers, to work in 
the development of business machines. 
Plenty of opportunities for advancement. 
Write, giving full details, including education 

and experience. 

THE NATIONAL CASH REGISTER CO. 
South Main and "K" Streets 

Dayton 9, Ohio 

s. 
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WILCOX ELECTRIC COMPANY, INC. 
of 

KANSAS CITY, MISSOURI 
requires 

ENGINEERS! 
with Experience in 

HF and VHF systems 
Aeronautical Equipment 
Application of Advanced Circuit 

Technique 
Ability to combine associated engi- 

neering skills in electronic systems 
also needed 

PROJECT ENGINEERS (2) 
who can accept responsibility for suc- 
cessful completion of a system design 

These positions are available in a company 
which supplies equipment to the major air- 
ways of the world. 

Write stating Education & 
Professional history to: 

A. E. HARRISON, Director of Engineering 
WILCOX 

ELECTRIC COMPANY, INC. 
1400 Chestnut Street 

Kansas City 27, Missouri 

UHF ENGINEERS 

UNUSUAL SALARY 

OPPORTUNITIES 

Excellent Opportunities for Ad- 
vancement in our New Research 

Laboratory Furnished with Finest 
Equipment. 

Write Giving Full Details to: 
Personnel Director, Dept. A. 

GIBBS MANUFACTURING AND 

RESEARCH CORPORATION 
Janesville, Wisconsin 

ELECTRONIC ENGINEERS 
5 OR MORE YEARS EXPERIENCE 

Small electronic research and develop- 
ment laboratory, located 8 miles outside 
of Washington, D. C., has several open- 
ings for senior electronic engineers. De- 
gree essential. Varied projects, including 
considerable Defense work. Liberal sal- 
aries dependent upon experience. Excel- 
lent personnel policies. 

THE DAVIES LABORATORIES 
Incorporated 

4705 Queensbury Road, Riverdale, Maryland 

ELECTRONICS ENGINEER 
Group leader required to take charge of an 

electronics laboratory engaged in analytical instru- 
ment development. Design ability in conventional 
circuitry as applied to a.c. and d.c. amplifiers. 
power supplies, light detection devices, thyratron 
circuits, discriminators, magnetic circuitry and 
fractional horse-power motors desirable. 

Five years experience or advanced degrees in 
lieu of part of this experience required. The posi- 
tion is a permanent one with an old established 
instrument company who is a leader in the field. 

Send resume with salary requirements to: 

Personnel Manager 

FISHER SCIENTIFIC COMPANY 
717 Forbes Street Pittsburgh 19, Pa. 

WANTED 

FACTORY REPRESENTATIVES 

ALL TERRITORIES OPEN 

Recognized southwestern manufacturer with 
large volume equipment line now incorporating 
late electrical device must establish national rep- 
resentation to handle increasing sales potential. 
Inquiries are invited from electrical or allied sales 
engineering agencies. 

This equipment is purchased by such industries 
as aircraft. electrical and electronic manufac- 
turers: public utilities, oil companies, and electri- 
cal construction or installation firms. 

Our people know of this ad. Replies confidential. 

R W -.758, Elect tonics 
JJO W. 42 Su, New York 25, N. Y. 

REPLIES (Boa No.): Address to office nearest you 
NEW YORK: 330 W. 42nd St. (3G) 

CHICAGO: 520 N. Michigan Are. (11) 
S,I.V FRANCISCO: 68 Post St. (¡) 

POSITION VACANT 
ELECTRONICS ENGINEERS and Chief Elec- 

tronics Engineer required in new electronics 
division of established company. Must have 
considerable electro -mechanical development 
experience preferably in instrumentation. 
transducers, servomechanics. Salary-Open. 
These positions are permanent with an oppor' 
tunity to advance with an entirely new product. 
Control Cells. 321 West Douglas, Wichita, 
Kansas. 
WANTED: TECHNICAL Writer for editorial 

and rewrite work with large research and 
development organization. Education in physics 
or engineering desirable, but the ability to 
write clearly and an interest in doing so is es- 
sential. In reply please give full details of 
education and experience. P-5691, Electronic.,. 

SELLING OPPORTUNITY OFFERED 
WANTED-SALES Engineers for large indus- 

trial instrument manufacturer. Prefer men 
with special training In electronics and gradu- 
ates of recognized engineering colleges. Will 
consider Mechanical and Chemical Engineers. 
Fine opportunity for young engineers with 
sales aptitude to connect with one of the fastest 
growing industrial instrument companies ln 
the United States. Locations: Cleveland, New 
York, Chicago, and Philadelphia. SW -5505, 
Electronics. 

POSITION WANTED 
BRITISH PROJECT group leader, audio, line 

carrier, R.F. experience, Masters degree, 12+ 
patents. papers, wishes to establish advance 
contacts for project post before reaching LS 
early 1953. PR --58 7 8, Electronics. 
SALES ENGINEER-C:raduate EE Cornell, At 

present sales manager industrial electronics 
manufacturer- Excellent sales record. Ex- 
perienced putting new product across. Desires 
position greater opportunity. Age 32, married. 
Prefer eastern U. S. PW-5964, Electronics. 

SELLING OPPORTUNITY WANTED 
REPRESEN'l'A'l'IUNS WANTED: American, 

was for past several years, until recently. 
representative in Mexico of nationally lcnown 
U. S. manufacturers of electronic components 
and accessories, now established on West Coast, 
seeks similar representations. Excellent Sales 
record, highest references. Kenneth Jones, 117 
S. Mentor, Pasadena 5, Calif. 

BUSINESS OPPORTUNITY 
Basic Patent pending and purlial demonstru 
tion available of Oscillusoune letter display 
system giving moving words across osoillu 
scope similar to New York Times Building 
news sign. lises 2000 cycles band for 6n word 
a minute. Envisage reticulation slu,:ilar tc \tusak from central sender for news, sports 
and advertising in bars. concourses. elc. Con) 
nunications applications possible. Half in 
erect offered to firm able to develop and ex_ 

ploit. BO -5943, Electronics. 

NEED TOP FLIGHT ENGINEER? 
$10,000 bracket. 10 year record of produc- 
ing. Stable. Registered Professional Engi- 
neer, patent holder, author, senior mem- 
ber IRE. 

PW 'i729, Electronics 
520 No. Michigan Ave.. Chicago 11. III. 

ADDITIONAL 
EMPLOYMENT 
ADVERTISING 

On Pages 402 & 404-411 

Equipment Wanted Advertising-Page 437 

ENGINEERS WITHOUT 

COIIEE DECREES... 

We put no limits on your 
engineering future!! 

Are you capable of doing 
real professional -level engi- 

neering work? If you have dem- 
onstrated your ability to do first 
class engineering work but feel 
you are being hand capped by 
the lack of a college degree, get 
in touch with this company. 

WE ARE a large manufacturer of 

Electronic Equipment (Military, 
Aviation, Automotive, Television) and 
have over 100 -million -dollar backlog. 
Located on Eastern Seaboard. 

There are many responsible 
positions open in our organi- 

zation which offer unlimited op- 
portunity. We want them tilled 
by competent men, regardless 
of their formal educational back- 
grounds. 

P-5912, Electronics 
330 W. 42 St., New York 36. N. Y. 

RESEARCH ASSISTANTSHIPS 

Ph.D. candidates in chemistry and M. S. candi- 
dates in chemistry electrical engineering (Elec- 

tronics), chemical engineering, physics and 

geology are wanted by a South-western State 
University. 
These positions provide part-time research 
duties with time for academic work toward 

advanced degrees. Stipends are up to $2,150 

for 12 months. Nonresidents fees are waived. 

P-5756, Electronics 
520 N. Michigan Ave., Chica_o, I1. III. 

QUARTZ CRYSTAL ENGINEER 
Experienced in latest mass -production techniques 
for Military Types CR -5, 6 and 8 particularly low 
frequency pressure and spacer mounts. Unusual 
opportunity for aggressive, qualified man to head 
up development department of established company. 
High salary with extensive benefits. Reply with 
full history to 

P-5948, Electronics 
20 W. 42 St., New York ::d, N. Y. 

CANADIAN FIRM 

well established in Electronic 
field wishes to affiliate with 
U. S. company to manufac- 
ture electronic components 
(or complete equipments) in 

Canada. 

Excellent manufacturing facilities, 
machine shop and plant with fully 
trained personnel. 

CW-5496, Electronics 
330 W. 42 St., New York 36, N. Y. 
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ENGINEERS 
FOR ATOMIC 

WEAPONS INSTALLATION 

Mechanical Engineers, Electronics and Electrical 
Engineers, Physicists, Aerodynamicists, and Mathe- 
maticians. A variety of positions in research and 
development open for men with Bachelors or 
advanced degrees with or without applicable 
experience. 

These are permanent positions with Sandia 
Corporation, a subsidiary of the Western Electric 
Company, which operates the Laboratory under 
contract with the Atomic Energy Commission. The 
Laboratory offers excellent working conditions and 
liberal employee benefits, including paid vaca- 
tions, sickness benefits, group life insurance and 
a contributory retirement plan. 

Albuquerque, center of a metropolitan area of 
150,000, is located in the Rio Grande Valley, one 
mile above sea level. Albuquerque lies at the 
foot of the Sandia Mountains which rise to 
11,000 feet. Cosmopolitan shopping centers, scenic 
beauty, historic interest, year 'round sports, and 
sunny, mild, dry climate make Albuquerque an 
ideal home. New residents experience little 
difficulty in obtaining adequate housing in the 
Albuquerque area. 

THIS IS NOT A 

CIVIL SERVICE APPOINTMENT 

Make Application to the 

PROFESSIONAL EMPLOYMENT DIVISION 

SANDIA BASE 

ALBUQUERQUE, N. M. 

Enghicers... 

Mechanical Engineers 

Electrical Engineers 

Servo Engineers 

Aerodynamicists 

Physicists 

Mathematicians 

Do You Know 

the MELPAR Story? 

For complete information about 
the opportunities available for 

qualified engineers and scientists 
write to 

PERSONNEL DIRECTOR 

me par, Inc. 
The Research Laboratory of 

Westinghouse Air Brake Co. 

and its subsidiaries 

452 Swann Avenue 

ALEXANDRIA, VIRGINIA 
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RESEARCH 
AND 

DEVELOPMENT 
forge the KEY to America's future in the AIR 

take YOUR place . . . with GOODYEAR AIRCRAFT 

The continued and steady growth of established research and development projects 

presents a number of unusual opportunities for outstanding and experienced men. 

ENGINEERS DESIGNERS 

our organization for qualified personnel in the following 
SCIENTISTS 

Positions are available in 

fields: 

Electrical Systems 

Circuit Analysis 
Analog Computers 
Servomechanisms 
Test Equipment 

Structures 
Aerodynamics 
Applied Mathematics 
Electronics 
Physics 

Stress Analysis 
Flight Test 

Missile Design 
Dynamics 
Microwaves 

Openings also exist for welding engineers, civil engineers, and mechanical engi- 

neers with experience in metals fabrication; and for personnel with ability and 

experience in technical editing, art, and motion pictures. 

Positions are available at several levels, and inquiries are also invited from recent 

graduates. Salaries are based on education, ability, and experience. Liberal salary, 

vacation, insurance, and retirement plans are yours if you qualify. 

If YOU are interested in a secure future, write, giving full details, to 

Mr. C. G. Jones, Salary Personnel Department. 

GOOD;EAR 
AIRCRAFT 

GOODYEAR AIRCRAFT CORPORATION, 1210 Massillon Road, Akron 15, Ohio 
405 
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SPECIAL OPPORTUNITIES FOR 

SENIOR ENGINEERS 
Convair in beautiful, sunshiny San Diego in 
vites you to join an "engineers' engineering 
department. Interesting, challenging, essentia 
long-range projects in commercial aircraft, mili- 
tary aircraft, missiles, engineering research and 
electronics development. Positions open in these 
specialized fields: 
Electrical Design 
Mechanical Design 
Structural Design 
Structures 
Weights 

Servo -mechanisms 
Aerodynamics 
Thermodynamics 
Operation Analysis 
System Analysis 

Generous travel allowances to those accepted. 
For free brochure, write Mr. H. T. Brooks, 
Engineering Dept. 900 

CONVAIR 
IN BEAUTIFUL 

SAN DIEGO 
3302 PACIFIC HIWAY 
SAN DIEGO 12, CALIFORNIA 

ELECTRONICS 

Research & Development 

POSITIONS OPEN 

Cornell Aeronautical Laboratory, Inc. 
has several professionally challenging 
and rewarding positions open in the 
field of Electronic Engineering. 

The laboratory was acquired in Janu- 
ary, 1946, by Cornell University in re- 
sponse to a widespread need for a 
stable, highly competent research or- 
ganization in the aeronautical sciences. 
Since its acquisition the laboratory has 
grown steadily to a multi -million dollar 
annual contract level with a staff of 
over 850. 

The laboratory's projects deal largely 
with applied science. Typical electron- 
ics projects include computer design, 
radar and microwave applications, pre- 
cision instrumentation, missile guidance, 
telemetering, and complex control sys- 
tems. 

Professional growth of staff members 
is encouraged through regular semin- 
ars, attendance at meetings of scientific 
societies, a graduate study tuition re- 
fund program, and constant interchange 
of ideas and discussions with senior 
level scientists. Salary level and em- 
ployee benefit programs are on a par 
with industry. While the pace of proj- 
ects is high, the informal organization 
of the laboratory tends more toward a 
friendly, thought -stimulating, academic 
atmosphere. Practical scientists and en- 
gineers work closely together in mak- 
ing important contributions to America's 
scientific progress. 

A booklet describing the activities 
and interests of the laboratory has re- 
cently been made available for distribu- 
tion. If you would like to learn more 
about this unique organization or its 
personnel needs, please feel free to 
write. No obligation, of course. 

CORNELL AERONAUTICAL 

LABORATORY, INC. 

P.O. BOX 235 

BUFFALO 21, NEW YORK 
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... are headed for a better future - when you come to RCA 

If you want to work where you enjoy the 

highest professional recognition among 

your colleagues, come to RCA. Here 

your accomplishments are recognized 

and rewarded. Here your future is bright- 

er, through challenging assignments that 
lead to better opportunities, better posi- 

tions. Here you set goals for future at- 

tainment at advanced levels. 
1f your talent and skill are not being 

used in a way for which your education 
and experience has equipped you, come 

to RCA. Here you will find unusual op- 

portunities to work in close association 

with distinguished scientists and engi- 

neers in research ... development .. . 

design ... and application of specialized 

electronic equipment for military proj- 
ects as well as for an ever-increasing line 

of diversified commercial products. 
Positions open are lifelong career op- 

portunities. They are not "temporary" 
jobs. Unlike "feast or famine" industries, 

RCA has forged ahead regardless of war 
or depression. You can continue ad- 
vanced study at recognized universities 
under RCA's modern tuition refund plan. 
You and your family enjoy outstanding 
Company benefits. Yes, your future is 

better at RCA. 

LIFETIME OPPORTUNITIES FOR 

ENGINEERS-Electronic ... Electrical ... Communication ... 
Mechanical ... Computer ... METALLURGISTS and PHYSICISTS 

In Research-Development-Design-Application: in the following fields: 

RADAR MISSILE GUIDANCE SERVO MECHANISMS COMPUTERS TRANSFORMERS AND 

COILS NAVIGATION AIDS TELEVISION! ELECTRON TUBES COMMUNICATIONS 

TECHNICAL SALES ELECTRONIC EQUIPMENT FIELD SERVICE 

Send a complete résumé of 
your education and experience. 

Personal interviews 
arranged in your city. 

RADIO CORPORATION of AMERICA 

Send résumé to: Mr. ROBERT E. McQUISTON, Manager Specialized Employment Division, 
Dept. 46L 

Radio Corporation of America 30 Rockefeller Plaza, New York 20, N. Y. 
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MAKE THIS YOUR HOME 
FOR IMPORTANT WORK 
UNDER IDEAL CONDITIONS 

I 
TV RECEIVER DESIGN ENGINEERS 
ELECTRONICS ENGINEERS 
FIELD ENGINEERS 
TEST & INSPECTION ENGINEERS 
LAB. TECHNICIANS 

NEEDED TO WORK ON: Radar, G.C.A., Mobile Radio, 
Auto Radio, Airborne Communication & Navigation 
Equipment, Television, Antennas, Microwave Equip- 
ment, Servo Mechanisms, Guided Missiles and Test 
Equipment Design. 
YOU BENEFIT AT BENDIX RADIO: from high wages, 
a modern, air-conditioned plant, paid vacations and 
holidays, group insurance and a good chance for 
advancement. 
Housing immediately available in the beautiful suburban 
and country areas that surround the Bendix Radio plant. 

Write, Wire or EP 73endixl7?adio MR. E. O. COLE,, DEPT. J. 
DIVISION OF BENDIX AVIATION CORPORATION 

BALTIMORE -4, MD. Phone: TOWSON 2200 

..,r %ofl% %add; .lam 
Clectionic Cgwncat 

We desire personnel of the highest caliber-experienced in the 
field of airborne automatic electro -mechanical control equipment. 

ENGINEERS DESIGNERS -LAYOUT MEN 
MECHANICAL DESIGN ELECTRONIC 
ELECTRONIC MECHANICAL 
SERVO 

This work deals with the manufacture and develop- 
ment of highly complex equipment of the most ad- 
vanced type in a new and expanding division of an 
established firm with 20 years of successful experience 
in the precision instrument field. 

We cite a few of the good reasons why you might like 
to join our organization ... 

SALARY increases are based on merit 
and initiative-two weeks VACATION, 
HOSPITALIZATION BENEFITS, GM's 
own 'INSURANCE PLAN-POSITIONS 
ARE PERMANENT due to long range 
manufacturing and developing pro- 
grams-EXPENSES incident to inter- 
views and moving all absorbed by 
company-HOUSING and LIVING 
CONDITIONS among the best and fin- 
est of any along Lake Michigan. 

We have a Junior Engineering Training 
Program of one year for inexperienced 
engineering graduates. Opportunity to be- 
come acquainted with all phases of 
industry. 

For the convenience and direct use of 
engineers in our Engineering Department, 
we have our own model shop where high- 
est skilled mechanics are employed. 

Educational opportunities for advanced 
degrees available at U. of W., Marquette. 
Technical engineering offered at Milwau- 
kee Vocational School. 

... all inquiries answered-write or apply ... 
* AC SPARK PLUG DIVISION 

GENERAL MOTORS CORPORATION 
1925 E. KENILWORTH PL. MILWAUKEE 2, WIS. 

ENGINEERS 
ELECTRONIC 

RADASERpOMpuTER 

MAKE 
YOUR MOVE 

IN THE 
RIGHT 

DIRECTION 
s 

POSITIONS THAT POINT TO 
A SUCCESSFUL FUTURE! 

Heavy experience in system anal- 
ysis, circuit and component de- 
sign. Engineering leadership and 
management ability desirable. 

TOP SALARIES 

If your skills are now being 
fully utilized in a vital defense 
industry, please do not apply. 

Kindly send resume and salary requirements to: 

The W. L. MAXSON 
CORPORATION 

460 W. 34th St. New York 1, N. Y. 

ENGINEERS 
AND 

PHYSICISTS 
BS-MS-Ph.D: 

Responsible positions in mechanical, elec- 
trical or electronic engineering, physics 
or engineering physics for advanced de- 
velopment and design of special equip- 
ment and instruments. Prefer men with 
minimum of two years' experience in ex- 
perimental research design and develop- 
ment of equipment, instruments, intricate 
mechanisms, electronic apparatus, optical 
equipment, servomechanisms, control de- 
vices and allied subjects. Positions are 
of immediate and permanent importance 
to our operations. Southwestern location 
in medium sized community. Excellent 
employee benefits. Reply by letter giving 
age, experience and other qualifications. 
All applications carefully considered and 
kept strictly confidential. 

Ind. Rel. Manager 
Research & Development Dept. 

PHILLIPS 
PETROLEUM COMPANY 
Bartlesville Oklahoma 
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SYSTEMS 

ENGINEERS 
For design and installation of radio com- 
munication systems of all types in HF, 

VHF and Microwave bands for use in 

foreign countries. 

A pp l i c a n t s should have experience in 

either radio propogation studies and an- 
tenna design or in the application of 
telephone and telegraph terminal equip- 
ment. 

These positions are not dependent on 

government contracts and would be based 

in New York with occasional overseas 

duty. 

Send full details to 

Personnel Dept. 

Radio Corporation of 
America 

RCA International Div. 
30 Rockefeller Plaza 

New York 20 New York 

TWO 
ENGINEERS 

.. . Two engineers, mathematicians or 
physicists are needed to plan and 
execute theoretical studies in two gen- 
eral problems of communications and 
control systems. 

Exceptional ability and a Ph. D. or 
equivalent experience are essential. 
Training in mathematics and statistics. 
noise and communication theory, and 
systems analysis necessary. 

Problems involve the synthesis of 
reliable mechanisms from unreliable 
components by parallelism or other 
means, and the application of informa- 
tion and noise theory to radar and com- 
munications systems, both as applied 
to guided missiles. 

Send resume including education, 
scholastic record, experience and refer- 
ences to 

California Institute 
of Technology 

Jet Propulsion Laboratory 
4800 Oak Grove Drive 
Pasadena 3, California 

Guided Missile Programs Offer Challenging Opportunities 

NEW YORK 
SERVOMECHANISMS ENGINEERS 

for research, design, development 
test assignments on: 

Servomechanisms 
Gyroscopes 
Computors 
Autopilots 

Electronic Guidance Systems 
Antennas 
Radomes 
Wave Guides 
Telemetering 
Radar 

Missile Systems 
Electrical 
Mechanical 

Production Test Equipment 
Automatic Go -No Go types 

Missile Test Equipment 
Systems testing 
Components testing 

ELECTRONICS FLIGHT 
TEST ENGINEERS 

to install, test and operate electronic 
guidance equipment in high speed 
bombers. 

and 

NEW MEXICO and 

CALIFORNIA 
ELECTRONICS ENGINEERS 

ELECTRONICS TECHNICIANS 

for field testing of 

Servomechanisms 

Guidance Systems 

Telemetering 

Rocket Power Plants 

These are permanent positions 
which provide top pay, opportu- 
nities for advancement as well as 

numerous liberal benefits includ- 
ing special insurance and retire- 
ment plan. 

WRITE. MANAGER, ENGINEERING PERSONNEL 

P. O. Box 1 

Buffalo 5, 
New York 

ELECTRONIC ENGINEERS 
Mechanical Designers for Research 

and Engineering 
To work in the design and development of new electronic equipment. Excellent 
working and living conditions, good salaries and exceptional employee benefits. 
Write, giving full details including education and experience. Personal interviews 
will be arranged. 

THE NATIONAL CASH REGISTER COMPANY 
Main & K Sts., Dayton 9, Ohio 
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electronic designers 
For design and layout of UHF equip- 
ment, Microwave components and sys- 
tems. 

radio engineers 
Minimum 5 years' experience. For re- 
search and development in radio and 
radar systems and components. 

engineers 
Experienced in the design and develop- 
ment of components for the magnetic 
deflection of Cathode Ray Tubes. 

What can Kollsman mean to you? 
OPPORTUNITY 

The progressive, growing Kollsman organization offers continuing 
opportunities in the design and development of America's finest 
c' rcraft instruments. 

CONVENIENCE 
An easy -to -reach modern plant, located in a quiet, residential sec- 
tion of New York. 

SATISFACTION 
The finest facilities at your disposal . friendly, cooperative 
co-workers . many liberal benefits including completely paid 
life, hospitalization, surgical, accident and health insurance. 

Find Out For Yourself - Contact Kollsman Today! 

KOLLSMAN INSTRUMENT CORP. 
80-08 45th Avenue, Elmhurst Long Island, N. Y. 

0 

0 

111111111111111111111111111111111111111111111111 

Director of Research 
0.te of our client companies, a well known electronic 

parts manufacturer, servicing the TV and Radio field, 

located in the Philadelphia area, needs a top-notch Re- 

search Engineer, qualified to organize and direct all 

research and development activities. 

This is a long range program with a highly successful 

and well established company, for an electronic research 
executive, now well situated in radio or television, who is 

looking for greater opportunity. 

This position pays a high salary commensurate with 

the responsibilities to be assumed, plus usual benefits, and 
there is no employment fee involved. Confidential inquiries 
by calling Kingsley 6-2300, letter of application, or pre- 

pared resume. 

BUTTRICI( & MEGARY 
PERSONNEL SPECIALISTS 

WESTERN SAVING FUND BUILDING 
PHILADELPHIA 7, PA. 

STAVID 

ENGINEERING, INC. 
has openings for 

GRADUATE 
ELECTRONIC and 

MECHANICAL 
ENGINEERS 

Experience in Design and Development of Radar 
and Sonar necessary. 

Broad knowledge of Search and Fire Control 
Systems; Servo Mechanisms, Special Weapons, 
Microwave, Antennas and Antenna Mounts, etc. 
Mechanical Engineer should also have experi- 
ence in packaging of Electronic Equipment to 
Gov't specifications including design of com- 
plex cabinets, shock mounts and sway brace 
structures. 

FIELD ENGINEERS 
Qualified to instruct in the operation and su- 
pervise installation, maintenance and repair of 
Radar, Sonar and allied electronic equipments 
in the Field. 

A chance to grow with a young and progressive 
company; salary and advancement commen- 
surate with ability; liberal vacation, sick leave, 
9 paid holidays, group life, sickness and acci- 
dent insurance plans, and a worthwhile pension 
system. 

Personnel Office, 200 W. Seventh St. 

Plainfield, N. J. - Tel. PI. 6-4806 

ENGINEERS 
interested in 

_` COLÓR 
TELEVISION. 

:==.t}=tIO#Ot}QilOi10ii0#C=3}CJ 

Sylvania is leading the field in its develop- 
ment of an all -electronic compatible color 
television receiver. Your imagination and engi- 
neering talent can be used in furthering this 
development. Here is your chance to get real 
professional recognition. 

Sylvania, a sound, well established firm, is 

still expanding, still reaching out for new 

ideas. If you are interested in challenging as- 
signments and definite opportunity for personal 
growth. 

Investigate NOW! 
All replies will be held in strict confidence. 
Send your personal resume' to 

JOHN WELD 
Supervisor of Employment 

Department B 

Sylvania Electric Products, Inc. 
Radio & Television Division 

254 Rano Street 
Buffalo 7, New York 
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Transformer 
and 

Filter Engineers 
Experience with toroidal 
coils, design of wave filters 
and carrier telephone equip- 
ment desired, but not essen- 
tial. 
Company is engineer -owned 
and operated. Well estab- 
lished, financially sound. 
Five years of continuous ex- 
pansion. Future prospects 
most promising. Suburban 
Kansas City, Missouri. Sal- 
ary open. Contact, stating 
qualifications, Edward J. 
King, Jr., President, 

COMMUNICATION 

ACCESSORIES CO. 
Hickman Mills, Missouri 

Phone DWight 5410 

CML 
Senior and junior Electronic Engineers, 
Physicists, and Physical Chemists are 
needed to work on a long-range re- 
search and development program for the 
Air Force. Both basic and applied work 
are conducted in the fields of Solid State 
Physics, Infrared, Computers, Servos, 
Electronic Components, and Systems. 

Complete modern laboratory and shop 
facilities have been made available 
through the University of Chicago and 
many interesting problems are currently 
in progress. This is a new and expand- 
ing program with continuing positions 
and excellent opportunity for advance- 
ment. 

We offer salaries generally prevailing 
in industry, as well as liberal vacations 
and other benefits. Applicants must be 
U. S. citizens. 

For information write or call: 

Director of Scientific Personnel 

CHICAGO MIDWAY LABORATORIES 

6040 South Greenwood Avenue 

Chicago 37, Illinois 
Butterfield 8-6611 

ELECTRONIC ENGINEERS 
At least 2 years' experience in design 

of marine communication systems. 

ELECTRONIC DRAFTSMEN 
5 years' experience in communication 

and control systems. 

WHAT NUCLEAR POWERED SHIPS 
CAN MEAN TO YOUR FUTURE 

STABILITY-Electric Boat, builders of the world's first atomic - 
powered submarines, offers you a permanent position on its technical 
staff, where there have been no layoffs for over 20 years! 

OPPORTUNITY-The potential of the great new field of nuclear 
power is unlimited. At Electric Boat, you will join the top ranking ship 
designers and builders . . . forge ahead in this expanding industry and 
pioneer many of its peacetime developments. 

HIGH EARNINGS-Good salary provides an added basis for a secure 
and rewarding future. 

BETTER LIVING-You will enjoy a relaxing, leisurely life in the 
attractive community of Groton, Connecticut Inear New London), on 
Long Island Sound . . . minutes away from every recreational facility. 
Electric Boat's Housing Bureau will help you relocate. 

NOW-Start your future in nuclear powered ships at Electric Boat! 
Send Complete resume to Mr. Peter Carpenter. 

ELECTRIC BOAT 
Division of General Dynamics Corp. 

GROTON CONNECTICUT 

INSTRUMENT 

ENGINEER 

APPLICATIONS 
ENGINEERS 

Electrical or electronic engineers with de- 
gree, to act as liaison between tube and 
set manufacturers and or supervise related 
laboratory problems. Experience not nec- 
essary, excellent opportunity, many em- 
ployee benefits, good pay. Apply or send 
resume to: 

TUNG-SOL ELECTRIC, INC. 
200 Bloomfield Ave. Bloomfield, N. J. 

uIIIIIII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII9IIIIIIIIIIIIIIIIIIIIIIIknown IIIIIIIIIIIIIIIIIIIIIIndustrialI IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
. 

Nationally - Leader 
A graduate engineer with 10 years practical - an theoretical experience in instrumentation _ 
will find this an excellent opportunity with 
a young and expanding division of a leading 
company. 

Should have broad background in elec- 
tronic controls, design and development of 
electronic circuits and temperature, pressure, 
electrical and hydraulic instrumentation. 

Position is in Cincinnati area, in a modern 
plant. Advancement opportunities and many 
benefits. 

Send complete resume to P-5923, Electronics 
520 N. Michigan Ave., Chicago 11, III. 

.5111111 Ili IIlIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIdIIIIIIIIIIIIIIIIII IIIIIIIIIIIE I I IIIIIIIIIIIIIIIII III IIIIIIIIIIIIIIIIIIIIIIIIIIImIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

ELECTRONIC ENGINEERS 
FOR DESIGN $ DEVELOPMENT WORK IN 

RADAR 

COMPUTERS 
DIGITAL TECHNIQUES 

with a young progressive company, 
send retumé of experience and 
education,with salary requirements, 
to 
'( Electronic Eng.neerins Company 

1.0 SOUTH LVA.A OO .OS MOn.. ... CAII.O.1I 
OUMCI.[ 0.71111 
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OIL FILLED CONDENSERS 
MFD VDC Price MFD VDC Price MFD VDC Price MFD VDC Price 
2 400 $ .55 .1 1500 $ .69 1 6000 $9.95 1 25KV $85.00 
5-5 400 1.65 .5 1500 1.25 .1 7000 R'd L79 .001 50KV 24.50 
1 600 .55 3 1500 2.50 .1-.1 7000 5.95 .025 50KV 42.50 
2 600 .69 4 1500 2.95.1 7500 2.85 .2 50KV 85.00 
2 600 R'd .69 .1-.5 2000 .95 -1 7500 22.50 .25 50KV 95.00 
2-2 600 R'd 1.65 .25 2000 1.50 .075-.075 8KV 6.50 7.5 220VAC 1.95 
3 600 .95.3 2000 1.30.5 10 16.50 1-3 330VAC 1.95 
4 600 1.65 2000 1.95 10KV 29.50 10 330VAC 3.95 
4 600 R'd 1.65 3 2000 3.75 .1 12KV 8.95 12.75 330VAC 4.10 
5 600 1.75 12 2000 8.95 1 15KV 45.00 15 330VAC 4.50 
6 600 1.85 1 2500 2.75 .045 16KV 4.70 5 440VAC 3.10 
8 600 R'd 1.85 1-1 2500 3.85 .05 16KV 4.95 2.9 660VAC 3.50 
8-8 600 1.95 32 2500 15.80 .075 16KV 8.95 7 660VAC 4.25 
4-4-4 600 2.50 .5 3000 2.40 .25 20KV 19.95 8 660VAC 4.50 
4 x 3 600 2.50 1 3000 3.40 1 20KV 54.00 
10 600 3.25 2 3000 4.50 
1 

2 
1000 
1000 

.65 .03 
3 x 

4000 
4000 

1.25 
2.95 

OILMITES 
2 1000 R'd 

.90 .2 

.95 2 4000 6.95 MFD VDC TYPE Price 
3.5-.5 1000 1.85 5000 1.60 .02 600 0M-6002 $ .45 
4 1000 

.1 
1.95.2 5000 2.50 .05 600 0M-6005 .48 

6 1000 2.50 5000 4.88 .1 600 0M-610 .51 

8 1000 3.25 2 5000 18.50 .25 600 0M-625 .55 

1 1200 .85 5 5000 29.50 .5 600 0M-650 .60 

1-1-1 1200 1.85 .01-.03 6000 1.65 1.0 600 0M-601 .85 

COAXIAL CONNECTORS 

%zot 

83-1AC 
83-1AP 
83-1F 
83-1H 
83-1HP 
83-IJ 
83 -IR 

$ .30 
1.20 
.12 
.2.75 

.40 

83-1RTY $ .65 
83-1SP .50 
83-1SPN .56 
83-1T 1.30 
83-2AP 1.95 
83-22AP 1.40 
83-22F 2.10 
83-22J 1.50 

83-22R 
83-22SP 
83-22T 
83-168 
83-185 
83-765 
83-776 

FULL LINE OF JAN APPROVED COAXIAL CONNECTORS 
IN STOCK 

UHL-N-PULSE-BN-BNC 

$ .68 
.80 

1.95 
.15 
.15 
.245 

12G-7 AP $6.30 UG-22C/US1.65 UG-37/1.1 $17.50 130-102/U $.80 UG-176/U $.15 UG-255/U $2.45 
UG-12/15 .95 UG-23/U 1.20 UG-57B/U 1.85 UG-103/0 .68 UG-177/U .24 UG-260/U 1.20 
UG-15/U 1.50 UG-23B/U 1.75 UG-58/11 .80 UG-104/U 1.40 UG-185/11 1.35 UG-261/U 1.20 
UG-18/17 1.25 UG-23C/U 1.90 1./0-58A/U 1.15 UG-106/U .15 UG-191/AP .80 UG-262/13 1.20 
1.1G-18B/U 1.60 UG-24/U 1.30 UG-59A/U 2.15 UG-108/U 2.60 MX -195/U .75 UG-273/U 2.25 
UG-19/U 1.80 UG-25/U 1.35 11G-83/0 2.25 UG-109/U 2.60 UG-197/U 2.80 UG-274/U 2.75 
UG-20B/U 1.80 UG-27/U 1.30 17G -85/U 1.75 UG-146/U 2.55 UG-201/U 2.25 UG-275/U 5.50 
UG-21/U .95 UG-27A/U 2.95 UG-86/U 2.50 CW-159/U .60 UG-203/13 .85 UG-276/U 2.75 
UG-21A/U 1.50 UG-28A/U 3.75 UG-87/U 1.60 UG-166/U 32.50 UG-206/U 1.80 UG-290/U 1.20 
UG-21B/U 1.35 UG-29/U 1.5500-88/U 1.10 UG-167/U 5.85 UG-224/U 1.20 UG-291/0 1.35 
UG-21C/U 1.45 UG-30/U I 2.30 UG-89/U 1.35 UG-171/U 2.80 UG-238/U 3.85 UG-306/U 2.95 
UG-22/0 1.35 UG-34/0 16.50 UG-90/U 1.80 UG-173/U .40 UG-245/U 2.30 UG-414/U 3.25 
UG-22B/U 1.50 UG-36/U 17.50 UG-98/U 1.85 UG-175/U .15 UG-254/0 2.75 UG-625/U 1.3 5 

QUOTATIONS UPON REQUEST ON ANY CONNECTORS NOT LISTED HERE 
N1-358 MC -277 PL -259A PL -325 
11-359 MC -320 PL -274 SO -239 93-C 49120 D-163950 ES -685698-5 
M -359A PL -258 PL -284 7 SO -264 
\I-360 PL -259 P1-293 TM -201 

COAXIAL 
Type Price Per M Ft. Type Price Per M Ft. 
RG -5/ U $140.00 RG -13/U $216.00 
RG -6/U 180.00 RG -17/U 650.00 
RG -7/U 85.00 RG -18/U 900.00 
RG -8/U 100.00 RG -19/U 1250.00 
11G-9/0 250.00 RG -20/U 1450.00 
11G-9A/U 275.00 RG -21/U 220.00 
RG -10/U 240.00 RG -22/U 150.00 
RG -11/U 100.00 RO-22A/U.... 285.00 
110-12/U 240.00 RG -24/U 675.00 

CABLE 

SOUND POWERED TELEPHONES 
U. S. NAVY TYPE M HEAD AND CHEST SETS 

U.S.I. A-260 W.E. D-173013 
A.E. GL832BAO 

ANY TYPE -$14.88 EACH 
TS -10 Type Handsets $925 

GENERATORS AND INVERTERS 
Eclipse -Pioneer type 716.3A (Navy Model NEA-3A) 

Output -AC 115V I0.4A 800 to 1400cy. Id); DC 30 
Volts 60 Amps. Brand new $38.50 

Eclipse -Pioneer type 1235 -IA. Output -30 Volts DC 
15 Amps. Brand New -Original Packing 815.55 

PE -218 Inverters -28 VDC to 115 VAC 400 cy 1500 
VA. (New) $49.50 

Pioneer Type 800-IB Inverter-28VDC to 120V 800 
cy 7 amp AC (used) $22.65 

G. E. Inverter -28 VDC to 120 VAC 800 cy 750 VA 10 
ATH Inverter 6VDC to 110 VAC 60 cy 75W 822.95 
PU-7/AP Inverter -28 VDC to 115 VAC 400 cy 2500 
VA (used) $75.00 

Eclipse -Pioneer type 12121 -IA Inverter -Voltage and 
frequency regulated-24VDC 18 Amp input -AC 
output 115V 3m 400 cy 250VA 0.7 PF - (New) 

$225.00 

TEST EQUIPMENT 
Gen. Radio 4756 Frequency Monitor $200.00 
Gen. Radio 681A Freq. Deviation Meter 887.50 
I -72K Signal Generator $48.50 
C -D Quietone Filter Type IF -16 110/220 V AC/DC 
20 Amps 
TS-143/CPN Oscilloscope $95.00 
Dumont 175A Oscilloscope "$225.00 
Gen. Radio 757 -PI Power Supply e$27.00 
A. W. Barber Labs, VM -25 VTVM $86.00 
TS-10A/APN Delay Line Test Set $45.00 
TS-19/APO-5 Calibrator $75.00 
CWI.60AAG Range Calibrator for ASB, ASE, ASV 
and ASVC Radars $39.95 
CRV-I4AAS Phantom Antenna for Transmitters up 
to 400 MC $11.75 
3 CM Pickup Horn Antenna AT-48/UP $9.95 
l -í38A Signal Generator -10 cm *$185.00 
BC -221 Frequency meter *$125.00 
CW-60ABM Frequency Meter -10 CM.... $97.50 
Weston Model I D.C. Milliameter 150/1500 MA 
with leather case $75.00 

All items New Except Where noted * (Exc Used 
Condition.) 

MISCELLANEOUS EQUIPMENT 
AN/APA-23 Recorder $147.50 
I -82F Selsyn Indicator 8.95 
SCR -515 compi. w/dynamotor control box 69.50 
Amperex 1898 Gamma Counter 9.87 
Powerstat 1226-115/230V Input -0-270V out 

@ 9 amp 37.00 
FIMAC-35T Ionization Gauge 5.95 
B-7/ABS-2 Receiver 49.50 
F1-8 1020 cycle Alter 2.95 
BM -29 remote control unit 8.95 

93-M 49121A D-166132 ES -689172-1 BM -14 remote control unit 8.95 
BTA-IB 12/24 V dynamotor 40.00 
BC1206-CM2 Receiver 12.95 
ASR -4 Radar equip. Complete 69.75 

Type Price Per M Ft. Type Price Per Al Ft RCA AVR-15 Beacon Recvr 18.50 
RG -26/U $475.00 RG -57,U $325.00 Navy DP -14 Direction Finder complete 385.00 
RG -29/U 50.00 RG -58/U 60.00 CU-24/ART-13 Antenna Loading Coed 4.95 
RG -34/U 300.00 RG-58A/U 70.00 T-85/APT-5 300-1600 MC Transmitter 175.00 
RG -35/0 900.00 RG -59/0 60.00 Sola x30807 Constant Volt. Trend. 250 VA. 49.00 
RG-54A/U.... 97.00 11G-82/0 75.00 PP-104/APT-5 Rectifier Unit for above 42.50 
RG -55/0 110.00 RG -77/0 100.00 BC -1016 Tape Recorder 350.00 

AN/A PA -30 375.00 
ADD 25% TO PRICES SHOWN FOR_QUANTI- BC -910A Oscilloscope 147.50 
TIES UNDER 500 FT. BC -1068 Receiver 57.50 

ATI and ATK TV Block Equip Quote 
BC -348 Receiver Quote 
BTA I B Transceiver Quote 
T-47/ABT13 Transmitter Quote 
Sperti 1521 vacuum relay switch (P/O AN/ 

ART -13) 9.50 

2 LOW INERTIA SERVO MOTORS 
KOLLSMAN-45 Volt 60 cycle 4 watts 1500 RPM - 

new 
PIONEER -10047-2-A 26 volt 400 cycle with 40:1 re- 

duction gear $10.50 
PIONEER -OK -13 115 volt 400 cycle -includes damp- 

ing signal generator (autosyn) $47.50 

HIGH VOLTAGE TRANSFORMERS 

G insulation .-Pri.115V 
60 cy. Sec. 6250V 80 MA -I2.$51 

11V 50 

G.E.-Pri. 115V 60 cy. Sec. 6250/3850/2600V 56 MA 
12.5 KV Insulation $18.50 

ANTENNAS 

AT-38A/APT (70 to 400MC) 13.70 
AT-49/APR-4 (300 to 3300MC) 13.70 
AN -65A (P/O SCR -521) 1.50 
AN -66A (P/O SCR -521) 1.75 
AIA-3CM conical scan 125.00 
ASB Vagi -ó element 451 to 560MC 9.00 
ASB Yagi-Double stacked 6 element 14.70 
ASA Yagi-Double stacked 370 to 430MC 29.40 

RELAYS 
Sigma type 4AH-2000t2 4 ma DC coil-SPDT con- 

tacts -hermetically sealed 5 pin plug-in base $3.30 
Sigma type 4R-800012 I ma DC coil-SPDT contacts 

-enclosed type 5 pin plug -In base $4.25 
Stevens Arnold type 171 Millisec relay -900 ohm coil 

SPST NO contacts $5.50 
Cutler Hammer and Square D type B -7A contactor - 

24 VDC coil-SPST NO 200 Amp contacts 64.75 
Price Bros. type 161-M-220 VAC contactor-SPST 

No double bk 50A contacts $3.25 
G.E. CR5181-IA6-115 V 60 cy. AC contactor-4PST 

30 Amp contacts plus two auxiliary SPOT con- 
tacts $14.50 

RBM-115 V 60 cy. AC coil-DPDT 3 amp Con- 
tacts $3.20 

METERS 
1 MA DC 31/42" R De)ur Mod 3W (0-4KV scale).$6.75 
500 Microamps, DC -21/e' round -Sun 4.30 
!ma. DC Fan type -4" scale (rem. from equipt) 3.95 
500 ma. DC 21/4" R. -General Electric 2.95 
2 amp. RF 21/s" Sq.-Simpson 3-15 
5 amp. AC 4" R.-JBT 4.11 
30 V DC VA" R. -General Electric 3.95 
3 amp. RF 3/s" R. -Weston 6.00 

IN21 
1N21A 
1N21B 
1N22 
1N23 
1N23A 
1N23B 

CRYSTAL 
$1.19 1N27 

1.69 1N31 
3.50 1N34 
1.09 1N34A 
1.95 1N38 
3.25 1N39 
4.25 1N40 

DIODES 
$1.79 1N41 
8.10 1N42 
.66 1N43 
.95 1N45 

1.70 IN52 
6.25 IN55 

10.60 1N60 

$11.25 
18.75 
1.94 

1.05 

3.55 

TYPE "J" POTENTIOMETERS 
Reels. Shaft Resis. Shaft Reels. Shaft 

60 SS 5K 1/4" 50K 3/8' 
60 9 16' 5K 3/8' 50K 1/2' 

100 SS 5K 1/2" 100K SS 
200 SS 10K SS 150K 1/2' 
250 1/8" 10K 3/8" 1200K 3/8 
500 SS 10K 1/2" 250K SS 
500 5/16" 15K SS 250K 3/4' 
500 1/2" 15K 1/2' 250K 3/8" 
500 5/8' 20K SS 500K SS 
650 1/2 25K SS 500K 1/4" 
1K SS 25K 1/4' 500K 7/16' 
2K 3/8' 30K 1 1/8" 1 Meg SS 
2500 SS 40K SS 2.5 Meg SS 
4K SS 50K SS 5 Meg SS 
5K SS 50K 1/4' $1.25 each 

DUAL "J" POTS. -$2.95 ea. 
50 SS 330 SS 2500 SS 2.5 meg SS 

100 SS 500 SS 10K SS 5 met SS 
250 SS 1K SS 1 meg SS IK/25K 54' 

TRIPLE "JJJ" POTS. -$3.95 ea. 
100K, 10011.- 100K s/s' 20K/150K/15K- !,i 

LECTRONIC RESEARCH LABORATORIES 
715- 19 ARCH ST. PHILA 6, PA. 

Telephones - MARKET 7- 6771 - 2 - 3 

UTAH 
PULSE TRANSFORMERS 

9262 
9278 
9280 

G.E. K541318 
G.E. 68G-627 
G.E. 68G828 
G.E. 68G929G1 
G.E. 80G 13 
G.E. K -2468B 
G.E. K -2469A 
G.E. K -2744B 
AN/APN-9 (901756-501) 
AN/APN-9 (901756-502) 
AN/APN-9 (352-7250) 
AN/APN-9 (352-7251) 
Westinghouse 132-AW 
Westinghouse 139DW2F 
Westinghouse I66AW2F 
Westinghouse 176AW2F 

UTAH 
9318 
9340 
9350 

Westinghouse 187AW2F 
Westinghouse 232-AW2 
Westinghouse 232-13W-2 
AN/APN-4 Bleck Osa. 
Philco 352-7149 
PhIlco 352.7150 
PhIlco 352-7071 
PhIlco 352-7178 
Raytheon UX-7350 
Raytheon UX-10066 
W.E. D-161310 
W.E. D-163247 
W.E. 0.163325 
W.E. D-164661 
W.E. KS -9563 

SPARE PARTS 
FOR ARMY AND NAVY RADIO, 
RADAR 8 SONAR EQUIPMENT 

AN/APS-2 AN/APN-4 AN/ARC-5 OCB 
AN/APS-3 AN,APN-9 SF OC) 
AN/APS 4 AN/ARC-I SL OCL 
AN/APS-15 AN/ARC-3 SO WEA 

etc. etc. etc. etc. 
QUOTATIONS UPON REQUEST 

SPRAGUE PULSE NETWORKS 
7.5 E3-I.200.67P. 7.5 KV, "E" Circuit I Micresec. 

200 PPS 67 ohms imped, 3 sections $4.30 
7.5 E3 -3-200-67P, 7.5 KV, "E" Circuit 3 Microsec. 

200 PPS, 67 ohms imped, 3 sections 96.75 
7.5 E4 -16-60-67P, 7.5 KV, "E" Circuit 4 sections. 

16 microsec, 60 PPS. 67 ohms Imped $8.25 
15 E4..91.400 -50P, 15 KV. "E" Circuit .91 microsec. 

400 PPS, 50 ohms imped, 4 sections $37.50 
15 -A -I -400-50P, 15 KV, "A" Circuit, I microsec. 

400 PPS. 50 ohms Imped $32.50 

"CABLE ADDRESS-LECTRONIC PHILADELPHIA" 

i 

412 December, 1952 - ELECTRONICS, 



SEARCHLIGHT SECTION 

GUARANTEED 
BRAND 

NEW 
TUBE SPECIALS STANDARD 

BRANDS 
ONLY 

Receiving 
Tubes 

OOA $1.50 
OIA .67 
OZ4 .74 
OZ4A .90 
IA3 .71 
1A5GT .72 
lA6 .72 
IA7GT .91 
lABS .89 
1B3GT .99 
1B4P 1.17 
âC5GT .85 
106 .69 
IC7G .69 
1D5GP .69 
107G .69 
1D8GT .71 
1E5GP .71 
1F4 .69 
1F5G .69 
IF6 .71 
IG4GT .69 
IG5G .69 
1G6GT .69 
11I4G .89 
3H5GT .74 
1H6G .99 
1H6GT 1.01 
135G .74 
136G .95 
1L4 .69 
ILA4 .87 
ILA6 1.10 
ILB4 1.01 
1LC5 .81 
1LC6. . . .93 
11.05 .93 
1LE3 .93 
1LH4 .82 
1LN5 .91 
1N5GT .85 
1N6G.... .97 
IP5GT .69 
1Q5GT.. .99 
1R4. . . . .69 
IR5 .89 
IS4 .71 
1S5 .81 
1T4 .81 
1T5GT .71 
1U4 .86 
lU5 .81 
IV .69 
1X2 1.09 
2A3 1.28 
2A5 .79 
2A7.... .89 
2B7... .79 
2E5... . .94 
2X2 .89 
2X2A 1.85 
3A4... .65 
3A5 1.89 
3A8GT 2.25 
3B7 .57 
3C6 1.15 
3D6 .57 
3LF4. .91 
304 .77 
3QSGT .83 
3S4 .77 
3V4... .87 
SAZ4. .69 
5R4GY 1.59 
5T4 1.91 
5U4G .69 

6AG7.... 
6AH6.... 
6AJ5.... 
6AK5.... 
WE-6AK5 
6AK5W.. 
6AK6.... 
6AL5.... 
6AL5W.. 
6A05.... 
6A06.... 
6A115.... 
6AS5.... 
6AS6.... 
6AS7G... 
6AT6.... 
6AU5GT 
6AU6.... 
6AV6.... 
6B4G.... 
6B5 
6B7 
6B8 
6B8G 
6BA6 
6BA7 
6BC5 
6BC7 
6BD5GT 
6BD6 
6BE6 
6BF5 
6BF6 
6BG6G 
6B1I6 
6B26 
6BK7 
6BL7GT. 
6BN6 
6BQ6GT 
6C4 
6C5 
6CB6 
6C6 
6C8G 
6CD6G 
6D6 
6D8G 
6E5 
6F5GT 
6F6 
6F6G 
6F7 
6F8G 
6G6G 
6H6 
6H6GT 
625 
6J5G 
6JSGT... 
626 
6J7 
6J7GT... 
628G 
6K5GT 
6K6GT 
6117 
6K7G 
6K8 
6K8GT 
6L5G 
6L6 
6L6G 
61.6GA 
6L7 
6L7G 
6N7 
6N7GT 

1.59 
1.39 
2.50 
1.10 
2.85 
3.05 
.99 
.69 

2.90 
.89 
.79 
.79 
.99 

3.30 
4.53 
.63 

1.21 
.69 
.63 

1.60 
1.20 
.97 
.99 
.85 
.72 

1.20 
.88 

1.10 
1.60 
.99 
.72 

1.10 
.83 

1.92 
.99 
.99 

1.60 
1.45 
1.59 
1.26 
.65 
.75 
.89 
.88 
.96 

2.40 
.88 
.83 

1.10 
.83 
.99 
.99 
.85 
.91 

1.06 
.83 
.83 
.75 
.64 
.64 

1.09 
.99 
.79 

1.28 
.99 
.69 
.83 
.88 

1.22 
.96 

1.06 
1.87 
1.79 
1.59 
1.08 
.95 

1.19 
1.10 

6SK7.... 
6SK7CT. 
6SL7GT. 
6SN7GT. 
6SN7WGT 
6SQQ7.... 
6SQ7GT. 
6SR7.... 
6SS7.... 
6ST7.... 
6T7G.... 
6T8 
6U5 
6U7G 
6V6 
6V6G 
6V6GT 
6W4GT 
6W6GT 
6X4 
6X5GT 
6Y6G 
6ZY5G 
7A4 
7A5 
7A6 
7A7 
7A8 
7AD7 
7A147 
7B4 
7B5 
7B6 
7B7 
7B8 
7C4 
7C5 
7C7 
7E5 
7E6 
7E7 
7F7 
7F8 
7G7 
7117 
727 
7K7 
7L7 
7N7 
7Q7 
7R7 
7S7 
7V7 
7W7 
7Y4 
7Z4 
10 
12A 
12A6 
12A6GT. 
12A7.... 
12A8GT. 
I2AH7GT 
12AL5... 
12AT6... 
12AT7... 
12AU6... 
12AU7... 
12AV6... 
12AW6 
12AX7... 
12BA6... 
12BA7... 
12BD6... 
12BE6... 
12C8 
12F5GT 
12116 

.89 

.89 

.96 
.89 

2.30 
.75 
.75 
.81 
.99 

1.25 
1.09 
1.11 
1.19 

.88 
1.60 
.89 
.79 
.72 
.99 
.59 
.59 
.99 
.89 
.79 
.88 
.83 
.83 
.83 

1.44 
1.08 

.83 

.83 

.83 

.83 

.89 

.69 

.83 

.83 
1.20 
.58 
.83 
.99 

1.59 
1.32 

.83 
1.32 
1.32 
.97 
.97 
.83 
.94 

1.11 
1.11 
1.11 
.73 
.89 
.45 
.65 
.71 
.69 

1.16 
.77 

1.32 
.89 
.59 

1.15 
.79 
.95 
.63 

1.20 
1.08 
.72 
.95 
.99 
.70 
.77 
.79 
.69 

14A7 .... 
1466.... 
1468.... 
14C5.... 
14C7.... 
14E6.... 
14E7.... 
14F7.... 
14117.... 
1427 
I4N7 
14117 
14W7 
14X7 
19 
19T8 
22 
24A 
25A6.. 
25L6GT 
25Z5 
26 
27 
28D7 
30 
30 Spec 
31 
32 
32L7GT. 
33 
34 
35/51 
35A5 
35B5 
35L6GT . 

35W4 
35Y4 
35Z4GT . 

35Z5GT . 

36 
37 
38 
39/44 
41 
42 
43 
45 
45Z5GT. 
46 
47 
48 
49 
50 
50A5 
5065 
SOCS. 
50L6GT . 

50Y6GT 
53 
55 
BK556 
1,55B 
56 
57 
58 
59 
70L7GT 
71A 
75 
76 
77 
78 
79 
80 
81 
82 
83 
83V 

.97 

.93 
1.09 
1.29 
1.15 
1.09 
1.29 

.93 

.93 

.93 

.93 

.93 

.93 

.93 

.89 
1.16 
1.16 

.79 
1.16 

.89 

.99 

.79 

.69 
1.75 

.72 

.48 

.62 

.99 

.87 

.99 

.99 

.79 

.89 

.87 

.81 

.55 

.81 

.69 
.59 
.69 
.69 
.69 
.59 
.71 
.89 
.89 
.89 
.79 
.81 
.99 

1.60 
1.19 
1.41 
.91 
.88 
.8+ 
.79 
.92 
.95 
.99 
.40 
.32 
.69 
.89 
.89 

1.24 
.91 
.79 
.89 
.69 
.69 
.79 
.89 
.65 

1.41 
1.19 
1.11 
1.45 

3GP1 ... . 4.95 
311P7.... 4.91 
4AP10... 4.75 
5AP1.... 5.95 
5AP4.... 4.75 
5BP1.... 5.75 
56P4.... 5.75 
5CP1.... 4.95 
5CP7.... 9.50 
5FP7.... 4.95 
5HP1.... 5.75 
5HP4.... 5.75 
5JP1.... 26.50 
5JP2.... 26.50 
5JP4.... 26.50 
5LP1.... 19.75 
5LP5.... 19.75 
5MPl... 10.65 
7BPI.... 8.75 
7BP7.... 7.95 
7BP12... 14.95 
7BP14... 14.95 
7CP/.... 14.95 
9GP7.... 12.85 
9LP7.... 9.95 
IOBP4... 18.50 
10FP4... 24.50 
12DP7... 16.50 
12GP7... 16.50 
1211P7... 16.50 
902P1... 9.95 
905 4.45 

Photo Cells 
IP21 $35.00 
1P23 4.10 
1P24 1.27 
918 1.65 
919 1.95 
923 1.35 
927 1.85 
931A 6.95 
1645 1.95 
Thyratrons & 

Ignitrons 
OA4G $1.32 
EL -CIA. 4.75 
2A4G 1.25 
2B4 2.10 
2C33. 4.95 
2021 1.55 
3C23. 9.95 
3C31/EL- 

CIB 3.95 
3C45 17.50 
4C35. 27.00 
EL -05B. 9.95 
5C22 53.45 
C6A 6.75 
C6J 9.95 
FG -17/55575.25 
FG -33 17.50 
FG -41 122.50 
FG -67 14.80 
FG -SIA 4.94 
91 7.85 
FG -95i 

5560. . . 25.00 
FG -104 

5561 24.60 
FG -105 19.50 
FG -166 95.00 
FG -172 39.50 
FG -178 14.50 
RX-233A 4.95 
FG -235A/ 

5552 94.50 
FG -271 

5551 62.50 
8.60 

2050 1.80 
2051 1.15 
Transmitting 

& Special 
Purpose Tubes 
0A2 $1.30 
0A3 1.51 
OB2 1.50 
OB3 1.29 
0C3 1.20 
OD3 1.15 
1B21A 2.85 
1B22 3.25 
1B23 9.95 
1B24 

(West) 12.95 
1B24(Syly) 18.95 
1B24A 39.50 
IB26 3.73 
1B27 19.50 
1B29 2.90 
1B32 3.95 
1B35 11.00 
1B36 12.50 
1B38 32.50 
1B40 4.95 
1B41 47.50 
1B42 9.80 
11354 32.50 
11120 .88 
1S21 9.50 
1Z2 3.75 
2B22..-. 2.20 
2C21 .75 
2C22 .75 
2C26 .49 
2C26A .49 
2C34. . . .49 
2C39 22.00 
2C40 16.25 
2C42. 26.50 
2C43. 19.25 
2C44. 1.50 
2C46. 29.50 
2C51.... 5.75 
2C53.... 12.00 
2E22. . . . 1.85 
2E24. 4.10 
2221A... 9.95 
2222 9.95 
2226 26.50 
2J27 24.50 
2J31 39.50 
2J32 42.50 
2233 39.50 
2234 39.50 
2236 85.00 
2237 13.70 
2238 17.50 
2239 49.50 
2240 39.50 
2241 175.00 
2248 49.50 
2249.... 65.00 
2250 39.50 
2JB51 2.50 
2J54. . . . 67.50 
2255 87.50 
2256 150.00 
2261 45.20 
2K23 37.50 
2K25 33.50 
21(26 107.15 
21128 34.50 
2K29 26.00 
2K33 295.00 
2K45. . . 145.00 
2K54. . 135.00 
2K55 135.00 

EL -5B. 8.95 
4B24.... 5.75 
4B25/ 

EL-6CF 8.95 
4E27.... 17.25 
4236 150.00 
4238 120.00 
4J50 375.00 
4252 400.00 
5D21 26.50 
5J23 52.50 
5229 18.50 
6-8B .85 
6AN5 5.95 
6AR6 3.35 
6C21 29.50 
6C24 52.50 
6F4 5.95 
6J4 7.95 
7-7-11 1.19 
IOTl .88 
IOY .45 
13-4 .80 
15E 2.35 
15R .95 
REL-21 2.25 
24G 1.85 
HK -24 3.95 
RK -25 3.82 
FG -32/ 

5558 6.75 
11K-34 .49 
35T 4.95 
35T Ion 

gauge. 5.95 
35TG 4.95 
REL-36 .78 
RK -47 4.92 
EF-50 .79 
VT-52 .65 
53A 5.60 
RK -59 2.44 
RK -60 1.95 
VT-62(Br) 1.15 
RK 63. 22.50 
VT -67 .48 
RK -69 2.25 
72 1.32 
73 1.32 
RK -75... 3.50 
VR -75/ 

0A3... 1.51 
75T 5.80 
VR -78 .64 
VR -90! 

OB3 1.29 
VT -98 

(Br)... 65.00 
CIOOE... 2.30 
IOOR.... 2.90 
100TH... 10.25 
WE -10111 1.65 
WE-10IF 3.62 
WE -102F 2.85 
VR -105/ 

0C3... 1.20 
WE -113A 1.32 
HY-114.. .75 
WE -117A .95 
F -123A.. 8.95 
WE -124A 3.80 
F -127A.. 22.50 
VT -127A. 3.60 
AB -150.. 12.50 
VR -1S0/ 

003 1.15 
FG -190 . 12.15 
11F-200 . 16.50 
203A.... 7.40 

WE -252A 5.65 
WE -254A 5.90 
WE -257A 3.77 
WE -274A 5.50 
274B.... 2.85 
WE -275A 6.95 
WE -283A 4.25 
WE -285A 5.57 
WE -286A 7.90 
WE -294A 5.75 
304TH... 9.75 
304TL... 9.75 
307A.... 5.50 
WE -309A 6.45 
WE -310A 7.50 
WE -313C 4.15 
316A.. .. .89 
327A.... 4.25 
WE -331A 9.75 
WE -343A 185.00 
WE -346A 2.75 
WE -350A 6.95 
350B. 4.95 
WE -356B 5.45 
361A. 4.75 
368A.... 6.95 
371A.... .95 
371B.... .95 
388A.... 2.95 
WE -399A 4.70 
417A.... 16.95 
434A .... 17.50 
446 1.95 
446A 1.95 
446B 2.25 
450TH 42.50 
450TL 42.50 
451 1.39 
471A/ 

1B21A. 2.75 
SS -501 12.50 
503AX 1.65 
506AX 1.47 
507AX 1.47 
527 12.25 
530 17.20 
531 8.25 
532A 3.95 
WL -533 65.00 
559 2.20 
561 3.50 
HY615 .49 
WL670A. 8.70 
700A 24.50 
700B 24.50 
700C 24.50 
7000 24.50 
701A 6.95 
702A 2.95 
702B 4.25 
703A 6.95 
704A .95 
705A 2.75 
706AY 45.00 
706BY 45.00 
706CY 45.00 
706FY . 45.00 
706GY 45.00 
707A 9.95 
707B. 22.50 
708A 4.85 
709A 4.87 
710A 1.70 
7I3A 1.45 
714AY 10.75 
715A 6.75 
715B . . . 12.75 
715C 26.50 
7I7A 1.47 

806 24.50 
807 1.70 
808 2.65 
809 2.40 
810 10.95 
811 3.60 
813 10.50 
814 3.95 
815 2.95 
816 1.45 
826 1.45 
828 13.48 
829 9.95 
829A 14.50 
829B 14.50 
830B 3.95 
832 7.95 
832A 9.95 
833A 45.00 
836 4.10 
837 1.85 
838 3.25 
841 .49 
843 .59 
845 5.75 
845W 6.75 
849 29.50 
851 67.00 
852 22.60 
860 4.95 
861 24.50 
864 .39 
865 1.28 
866A 1.48 
869B 45.00 
872A 3.95 
874 1.45 
876 1.60 
878 1.85 
886 3.50 
954 .39 
955 .70 
956 .49 
957 .49 
958A .69 
959 1.50 
991 .45 
1003 .90 
CK-1005 
E-1148... .35 
1201 1.20 
1203 .69 
1291 .69 
1294..... .69 
1299.. .69 
1602 2.25 
1613 1.20 
,614 2.00 
1616 1.07 
1619 .39 
1620 6.25 
1622 2.30 
1624 1.95 
1625 .4S 
1626 .39 
1629 .39 
1630 .95 
1631 1.38 
1632 .75 
1636 3.10 
1638 .70 
1641 1.95 
1642 .75 
1644 1.17 
1655 1.90 
1960 .70 
5611 135.00 
5651 3.05 
5654... . 5.8655 

5V4G.... 
5W4 
SX4G 
5Y3GT 
5Y4G 
SZ3 
5Z4 
6A4 
6A6... 
6A7 
6A8 
6AB4 
6AB7.. 
6AC5GT. 
6AC7 
6AC7W 
6AD6C: 

1.07 
.82 
.87 
.59 
.71 
.87 

1.11 
1.35 
1.17 
1.05 
1.08 
.99 

1.05 
1.19 
1.11 
3.25 

6PSGT.. 
6Q7 
6Q7G 
6R7 
6S4 
6S7 
6S7G 
6SA7 
6SA7GT 
6S87Y 
6SC7 
6SC7GT 
6SD7GT. 
6SF5 
6SFSGT 
6SF7 
6SG7 

.96 

.99 

.89 

.99 

.72 
1.06 
.99 
.84 
.74 

1.05 
1.20 
1.05 
.94 
.83 
.80 
.69 
.91 

12J5GT.. 
121(8.... 
12Q7GT. 
12SA7... 
I2SA7GT 
128F5... 
12SFSGT 
12SF7.. 
12SG7... 
12SH7... 
12S27... 
12SJ7GT 
12SK7... 
I2SL7GT 
12SN7GT 
12SQ7GT 
12SR7... 

.69 

.83 

.67 

.89 

.89 

.79 

.79 

.79 

.99 

.79 

.79 

.89 
.81 

1.03 
.99 
.79 
.89 

84/6Z4... .79 
85 .79 
89Y .55 
117L7GT 1.89 
117P7GT 1.89 
117Z3 .74 
117Z6GT .97 
FM -1000. 1.59 
aCathode Ray 

Tubes 
2AP1 $9.75 
2AP5 9.75 
3AP1 10.25 
3AP4 10.25 
3BP1 7.95 
3CP1 2.25 
3DPl 4.85 

393A.... 
394A.... 4.77 
GL -415/ 

5550... 39.50 
KU -610.. 12.50 
KU -623.. 39.50 
KU -628.. 22.25 
KU -634.. 39.50 
WL -652/ 

5551... 62.50 
WL -654/ 

659.... 82.00 
WL -672.. 22.00 
WL -677.. 39.50 
WL -681 

5550... 39.50 
722A.... 3.75 

2X2A.... 
3622/ 

EL -1C. 
3B23.... 
3B24.... 
3B24W . . 

3B25.... 
3626.... 
3B27. 
3B28.... 
3C24.... 
3C27.... 
3C37.... 3021.... 
3021A... 
3E29.... 

1.85 

2.95 
4.75 
5.25 
7.95 
4.50 
3.75 
4.20 
7.75 
1.85 
6.9S 

32.50 
1.98 
4.75 

14.50 
115.00 

203B.... 6.33 
204A.... 49.50 
CE -206.. 3.15 
211 .95 
WE -211D 12.50 
WE -211E 12.50 
212E. 42.50 
WE -215A .24 
217C. 8.95 
221A.... 1.95 
227A/ 

5C27.. 4.60 
WE -231D 2.2S 
232CH 240.00 
WE -244A 5.20 
WE -245A 2.3S 
WE 3.50 

718AY... 45.00 
718BY... 45.00 
720DY... 75.00 
721A.... 4.90 
723A.... 9.95 
723A/B.. 18.50 
724A.... 3.22 
724B.... 3.22 
725A.... 8.95 
726A.... 14.50 
726B.... 45.00 
726C.... 65.00 
730A.... 25.00 
731A.... 2.45 
WL -787.. 9.80 
788Y.... 1.40 
800 1.88 

UX-6653. 
7193 .75 
8005 5.95 
8011 .87 
8012 2.60 
8013 2.75 
8013A 4.90 
8016 1.05 
8020 1.39 
8025 6.95 
9001 1.75 
9002 1.50 
9003 1.75 
9004 .55 
9005 1.95 
9006 .35 

6AD7G 
.98 

1.31 6SH7.... .89 12SR7GT .89 3DP1A... 6.75 884 1.85 
1.90 

3J31 
4-125A 29.50 

-249B 
WE -249C 3.50 801A.... .48 189048... 3.79 

6AE6G 
6AF6G 
6.AG5 

.89 

.89 

.87 

6SH7GT. 6SJ7.... 
6SJ7GT. 

.89 

.89 

.89 

12X3.... 
1223.... 
14.A4 ... 

1.19 
.89 
.97 

3EP1.... 
3FP7.... 
3FP7A... 

4.95 
4.95 
6.95 

885 
1665 1.80 
1904 14.80 

4A1 
4622' 

1.18 250TH... 22.50 
250T1,... 22.50 

803 4.95 
805 4.50 

189049... 3.79 
199698... 2.69 

IMMEDIATE 
DELIVERY FROM STOCK 

GENERAL ELECTRIC ARMA 

CONTROL INSTRUMENT BENDIX 

FORD INSTRUMENT KETAY 

HENSCHEL DIEHL 

Terms 20% cash with order, balance C. O. D. 
unless rated. All prices net F. O. B. our ware- 
house, Phila., Penna., subject to change with- 
out notice. 

SYNCHROS 
ARMY ORDNANCE -NAVY ORDNANCE -COMMERCIAL 

AY-1o1D 5D 6DG X 21D5E1 C-78248 
1CT 5DG 6G 211 F1 C-44968-6 C-78249 
1F 5F 7DG 2(1G1 C-56701 C-78254 
1G 5G 7G 211H1 C-56776-1 C-78410 
1HG sN A 2.11M1 C-69405-2 C-713411 

15F 5SF B 2J5A2 C-69406 C-78414 
5B 55G M 2J501 C-69406-1 C-78415 
SCT 6CT N 215HA1 C-77610 C-78670 

2JD5A2 C-79331 

SYNCHRO CAPACITORS SYNCHRO BLOWN FUSE INDICATORS 
SYNCH RO BLOWN FUSE INDICATORS 

"CABLE ADDRESS - LECTRONIC PHILADELPHIA" 

LECTRONIC RESEARCH LABORATORIES 
715- 19 ARCH ST. PHILA. 6, PA. 

Telephones - MARKET 7- 6771 - 2 - 3 
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Buy TOP Radio.Electronjc 4O/pes! 
AIR TRIMMER CONDENSERS 

FIG. A Fig. B 

1O 
eio 

Ó' . 
;'illilllR 

ab 

Fig. C Fig. D 

`'' i', - 1IIIÌÌ411 "r 
1N," 

Fig. E Fig. F 

STOCK NO. 
CAPACITY MANUFACTURER'S 
Min. Mao. NUMBER 

SHAFT 
FIGURE LENGTH 

2937 
5716* 
5717 
4090 

2.5 
3 
3 
2 

- 7 
- B 
- 10 
- 15 

Hamm 250034 
ASP 17A224 
ASP 22G192 
ASP 482212 

D 
A 
A 
E 2939 

5718 
3 
3 

- 15 
- 15 

ASP 217-2 
Tetrad 682070-30 

C 
D 5719 3 - 15 Hamm 682070-30.... D 231 3 - 25 CAIM 481881 A 5720 3 - 47 Hamm 11725-1 D 5721 2.5 - 28 Coma M420864-6 D 5723 3 - 29 ASP 220190 A 5724 4.5 - 30 OB7751E-25 D 5086.... 5 30 Hamm SBL-72265-3. B 232..... . .. 5 54 Hamm ESA682070-35.. D 5087 5 54 Hamm BL 72265-4 B 236-' e 140 ASP 19A 34504 D 6124 6 140 ASP 19A54023 ..... E 5726 

. .... 9 - 204 OAK 114M510 F 
" Double spaced plates. 

' ` .-Adjusts both ends, some ava lablo w/dust cover. Pig. A Round Shaft Screwdriver adj. w/locknut. 
Pig. B Bakelite Knob Ins. Seresrlriver adj. 

POST GROUND PRICE 
'LENGTH LUG EACH 

5/16 
9/16 
916 
1/x1/4" D 
5/16 
5/16 
5/16 
9/16 
5/16 
5/16 
9/16 
5/16 
1/2 
5/16 
1/2 
5/16 
5/8' 
9/16 

i'I _. /' Round Shaft Screwdriver adj. 
Pia. D }Iexnut Screwdriver adj. 
Fig. E 1/4 Round Shaft. 
Fig. F Double End Plate. 

3/32 Right 180 
3/32 Top 250 
3/32 To Post 180 
3/32 Left 250 
1/4 Top 20E 
3/32 Right 200 
3/32 Right 200 
3/32 Left......... 250 
3/32 250 
3/32 Topt 250 
3/32 To Post 250 
5/16 Right 300 
3/32 Bottom 300 
3/32 Left 400 
3/32 Right 40E 
3/32 To Post 550 
1/4° D 750 
3/32 Top 95e 

BUTTERFLY CONDENSERS 

9-62 mmfd per section. 6.34 mmfd tedious in series. Double ceramic end plates and bear- ings. 1/4' diam. shaft, 5/16" long. 065 Plate spacing end plates I -?Á' square. 
Stock 

FIG. 1 
Price 

No. 5076-A Each 90¢ 
4-22 mmfd per section. 3-12 mmfd sections in 
series. Single ceramic end plate 1.' " square. 
3/4" diem. x %4" lone shaft. 

Nos 077-A FIG. 2 
PEach 60¢ 

MALLORY M200R 
200 ohm 4 watt Rheostat 

Stock 525.00 Price 
Na. 6137A per 100 Each 30 ¢ 

HIGH VOLTAGE TRANSFORMER 
luuALA. Half Wave oil filled. Maloney 

Eleri Co. 
Stock Prlio $300.00 No. 5728A Each 

MICA CAPACITORS 
Sizes from 10 to 7.000 MMFD in CM20. CM 30. 
CM35 and CM40 case sizes. Tan mica and silver 
mica. 
Complete lists with prices available upon request. 

G. E. SATURABLE REACTOR 
15 KVA. #67G469 $100.00 

72 OHM COAX 
Plastoid RG -59/U Coax. 

Stock No. Price 
5324A 
5325A 

1000 Ft. Spools 
100 FT. Coils 

560.00 
7.00 

ir 83-1R COAX CONNECTOR 

Stock Price 
No. 5657A Each 50¢ 

Stock 
No. 

OIL FILLED CONDENSERS 
Capacity 

MFD. 
D. C. WKG. 

Voltage Dimensions 
Price 
Each 

6057A 2 600 
5994A 4 600 
6101A 4 1500 
6103A 0.5 5000 
6104A 1 5000 
5399A 0.045 16000 
6052A . . . . . 2 X .15 8000 

1" x 1-3/4" x 2-3/4' 
1-1/4" x 2-1/2' x 3-1/4' 
1-1/4' x 3-3/4' x 4-1/2' 
2-1/4' x 4' x 4-1/8' 
3-5/8' z 4-1/2" x 4-1/0" 
1-3/4" x 3-1/2' x 4-3/4" 
1-3/4' x 3-1/2' x 4-3/4" 

All have ceramic insulated terminals. All are NEW, standard name brands. 

50.59 
1.75 
2.75 
2.95 
4.25 
4.95 
4.95 

6.3 VOLT FILAMENT TRANSFORMERS 
Primary 115 Volt 

6.3 Volts @ 4.9 Amps. 
6.3 Volts @ 4.5 Amps. 
6.3 Volts @ 1.1 Amps. 

Stock No. 
5254A 

60 Cycle 1600 Insulation Three 6.4 Volt 
Secondaries 

Horizontal Half Shell Mounting. 21/4" x 
2 13/16" Mounting Centers. 2 13/16" x 
33/8" Core Size. 21/2" above Chassis. Soder 
Lug Terminals -All Terminals Marked. 

RCA and KEN RAD 
Individually Boxed 

JAN 826's 
75 i ieh is 85¢ ea 

RAYTHEON 
Individually Boxed 
JAN VT -127's 

25¢ i'óó lots 
35¢ each 
3 for $1.00 

2 VOLT BATTERY 
Signal Corps Type BB -54A 2 Volt 27 Ampere Hour Storage Battery. Non -Spillable Transparent Acid Proof Plastic Case has Built-in Ball Type Hydrom- eter. 3" x 4" x 5" High. Shipped Dry with Acid in Separate Container. Made by Willard. 

Carton of 12 a $1.60 Each 
No. 5ú8A EPach $1.95 

10 MFD. - 600 VDC 
Sprague No. R2-157, 10 Mfd. 220 VAC 600 VDC Capacitor with Universal Mounting Ring. 2.7/16' Diameter, 33/4" high. Bakelite insulated terminals. 

Stock Price 
No. 5958A Each 95e 

TRANSMITTING MICAS 
Stock Test Type Price No. Cap. Volts No. Each 5493A* 
5494A 

.01 
1000 144T 

5 
.40000 5495A .006 1200 A2 .40E 5496A .0001 1500 BEL .200 5498A .004 2500 4 .300 5499A .001 5000 F 

5600A .0036 5000 A2 $1.0Ó 5601A .15 1000V XS 1.90 5602A .00007 2500V 3 900 
5603A .00005 3000V 15L 1.00 5604A .0001 5000V F2L LOO 5605A .0003 5000V F21 1.00 5606A .000025 10,000 PL -34L 1.95 5607A** .00015 10,000 PL -315 7.95 *Supplied with Meter Bracket **D.C. Working Voltage 
OTHER TYPES AND SIZES AVAILABLE 

1- 

TERMS: k 

Open Account to rated or Acceptable ref- erence accounts. Others Pre -payment of 25', deposit with order, balance C.O.D. Price F.O.B. Chicago and subject to change without notice. Merchandise sub- 3 
ject to prior sale. 

8a 

ORDER TODAY! 
sd 

a 

Radio SIrra co 732 Southo Street 
rp., Chicago 5, Illinois 

Phone: 
H. 

cargrison 7-5923 

414 December, 1952 - ELECTRONICS 



C 

Zdzeitze s 
GEAR ASSORTMENT 

100 small assorted gears. Mo,t are stainless steel or brass. 
Experimenter's dream! Only $6.50 

HAYDON TIMING MOTOR 
1 R.P.M.. 115 V., 60 Cycle 51.95 

TIMING MOTOR 
8 RPM 115V 60 cyc 

E. Ingraham Co. 

$1.79 

400 CYCLE INVERTERS 
Leeland Electric Co. 

810890 in: 20-28 V.D.C., 92 A. 8000 R.P.M. Out: 115V, 
400 Cyc. I phase, 1500 V.A. 90 Ph' $24.95 

3 AG FUSES 
Amp. Per 100 Amp Per 100 Amp. Per 100 

4.0 
1/8 $4.00 

1/4 S3.0Ó 8 53.00 
3/8 4.00 4 3.00 10 3.00 
1/2 4.00 5 3.00 15 3.00 

3 AG FUSE HOLDERS (Finger) 250 

DELAY NETWORK -ALL 140012 
T 114-Approx. 2.2 micro sec. delay S 954 
T 115 Similar to T 114 with tap brought out 1 each 

AC LINE CORDS 6 ft. long with molded plug 164 

BALL BEARINGS 
Mfg. No. ID OD Thick. Price 

MRC5028-1 5 1/2 6 1/2 1 $3.75 
MRC7026-1 5 5/64 6 15/64 9/16 

3.50 MRC7021-200 4 1/8 5 9/32 3/4 
MRC106M2 117/64 2 7/16 25/64 1.75 
MRC1O6M1 1 13/64 2 7/16 25/64 1.60 
Federal LS11 1 1/8 2 1/2 5/8 1.75 
Norma S11R 1 1/8 2 1/8 5/8 1.70 
Federal AS41 1 1/16 1 1/2 9/32 1.50 
Schatz 3/4 1 3/4 9/16 1.00 
Norma 2035 5/8 1 9/16 7/16 .90 
ND5202-C13M 1/2 1 3/8 1 3/8 1.00 
ND 3200 25/64 16/32 11/32 .60 
ND 126 3/8 7/8 7/32 .40 
MRC39R1 11/32 1 1/32 5/16 .45 
MRC38R3 S/16 55/64 13/32 .45 

NEEDLE BEARINGS 
TO1RRRINGTON Blus wide 1::"e' 30e 

Brand New Meters -Guaranteed 
0-10 ma. D.C. 3%"..53.95 0-90 Amp. D.C. 2'_"..52.50 
0-1 Ma D.C. 344" Dolor.. (Scale Reads 0-4 KVI..55.75 

SELENIUM RECTIFIERS 
Full Wave 200 MA 1131 $1.79 
Half Wave 100 MA 1151 .91 

SOUND POWER HANDSET 
BRAND NEW 

Includes 5 ft. cord. -Uses no bat- 
teries or external power $18.50 

518.50 pr 

Sound Powered 
Chest Set RCA - 
With 24 Ft. Cord 
Per Pair 
USED $17.60 
NEW $26.40 

POSTAGE STAMP MICAS 
mmf mmf mmf mmf mmf mmf mmf mid 
10 40 70 125 240 400 680 .0016 
20 47 75 135 250 430 800 .002 
22 50 80 150 270 470 820 .0027 
23 51 82 160 300 500 910 .0033 
24 56 90 175 330 510 .001 .0036 
25 60 100 180 360 580 .0012 
33 62 110 200 370 600 .0013 
39 120 220 390 650 .0015 

Price Schedules 
10 mm! to 820nunt 

mid 
.004 
.0044 
.005 
.006 
.0065 
.0068 
.00822 
.01 

5é 

.001 mmf to .0016 84 

.002 mfd to .0082 mid 
°CC .01 mfd 

SILVER MICAS 
mmf mmf-mmf mmt mmf mmf mfd mid 

.0025 
.007 
0028 
.003 

.0039 

.004 

mfd10 

50 100 170 360 510 .001 0024 .0047 
18 51 110 180 370 525 .0011 .005 
22 56 116 208 390 560 .0013 .0051 
23 60 120 225 400 570 .0015 .0056 
24 62 125 240 410 680 .0016 .006 
25 66 130 250 430 700 .0018 .0068 
27 68 135 255 470 800 .0022 .004 
30 75 150 260 488 900 .0023 
40 82 155 270 500 

Price Schedule 
10 mmf to 700 mfd 10c 
.0011 mid to .002 mid 2110 

.0022 mid to .0082 mfd Sucs 

PULSE TRANSFORMERS 
UTAH -9202 9278 9280 9340 
WESTERN ELECTRIC -D166173 D161310 
KS8696. KS9800, KS9862, 10513161 
GENERAL ELECTRIC -80-G-5 
JEFFERSON ELECTRIC -C -12A-1318 
PINION COIL -T111048 Tß1049 
also 352-7250-2A: 752-7271-2A: T-1229021-00 

UG175/U 

COAXIAL CABLE CONNECTORS 

150 51.20 
83-1F 

83-1AC $0.42 
83-lAP .30 
83-1F 1.20 

83-1I11, .25 
83-1J .75 
83-1R .40 
83-1RTY .65 
83-1SP .45 
83-1SPN .50 
83-1T 1.30 
83-2AP 1.95 
83-2J 2.10 
83-2R 1.70 
83-22AP 1.40 
83-22R .68 
83-22SP .90 
83-168 .15 o - 13/U 1.75 
UG-21/U .95 
UG-21B/U 1.35 
UG-22/U 1.30 
UC-22A/U 1.60 

30! 750 
83-lAP 83 -LI 

UG-23/1.1 $1.20 

ÚG -23C%Ú Ì9Ó 
UG-24/U 1.30 
U0 -25/U 1.35 
UG-27 1.30 
110-2 /U 3.45 
UG-28A/U 3.75 
UG-30/U 2.30 
UG-578/U 2.30 
110-58/U .80 
UG-58A/U 1.15 
UG-59A/U 2.25 
UG-8U 1.0 
UG-85%U 1.75 
UG-87/U 1.60 
UG-88/U 1.10 
UG-89/U 1.35 
UG-102/13 .90 
UG-103/U .68 
UG-104/U 1.40 
UG-106/U .12 
UG-146/U 2.55 
UG-167/13 5.70 

e 

SEARCHLIGHT SECTION 

PRECISION RESISTORS -1/4 WATT -30C 
2 10.48 12.32 14.98 62.54 147.5 705 
2.5 
3.5 

10.84 
11.25 

13.02 
13.52 

15.8 
16.37 

79.81 
105.8 

'220.4 
301.8 

2.193 
3.500 

5 
6.68 

11.74 13.89 123.125 

8 
366.6 
414 3 ,9.148 

40é 12/ 
SO -239 HOOD 
UG-175/U $0.15 
130-176/U .15 
UG-185/U 1.20 
UG-224/U 1.35 
UG-255/U 2.45 
UG-260/U 1.20 
170-261/33 1.20 
UG-262/U 1.20 
UG-274/U 2.75 
UG-290/U 1.20 
110-291/U 1.25 
UG-306/13 2.95 
110-499/11 1.25 
U0-625/11 1.35 
CW-123A/U .50 
M-358 1.30 
M-359 .30 
PL -258 .75 
PL -259 .45 
PL -259A .50 
PL -274 1.20 
SO -239 .40 

NEW COAXIAL CABLES 
Price per Price per 
1000 Ft. 1000 Ft. 

RG 5/13* 5140.00 RG 22/U*..... $150.00 
RG 6/U 180.00 RG 22A/U. .. . 285.00 
RG 7* 85.00 RG 24 675.00 
RG 8*/U 100.00 RG 26/U 475.00 
RG 9*/U 250.00 RG 29* 
RG 9A/U 275.00 RG 34/U 
RG 10 240.00 RG 35 
RG 11/U..... 100.00 RG 41*/U 
RG 11A/U*... 150.00 RG 54A/U 
RG 12 240.00 RG 55* 
RG 13*/U 216.00 RG 57/U 
RG 17 650.00 RG 58 .. 
RG 18. U . . . . . . 900.00 RG 58A/U* . . . 

RG 19 1250.00 RG 59* 
RG 20/1' 1450.00 RG 62* 
RG 21 220.00 RG 77* 

Add 25% for orders less than 500 feet. 
No minimum order -others 250' minimum. 

300.00 
900.00 
295.00 
97.00 

110.00 
325.00 
60.00 
65.00 
55.00 
75.00 

100.00 

UNIVERSAL 
JOINT 

ALUMINUM 
1/4" hole x V2" O.D. 

11/8' long 85e 
SPAGHETTI SLEEVI NG -assortment -99 feet 91.00 

TYPE "J" POTENTIOMETERS 
100 S.S.* 1,500 1/43.8. 15K 1/4 200K S.S.* 
150 S.S. 2,000 1/4 25K S.S. 250K 5/8 
300 S.S.* 2,500 S.S. 70K S.S. 250K S.S.* 
400 S.S. 3,000 3/8 80K S.S. 500K S.S.* 

1,000 3 8 5,00000 3/4* 100K SK /S 
6 1Meg S.S. 

1.000 S.S. 10K 5/8 200K 5/8 
*Split Locking Bushing $1.25 EACH 

TYPE "JJ" POTENTIOMETERS 
Ohms Shaft Ohms Shaft 
1000 S.S. 30K -10K 3/8't 
10K 5/16' 3K -90K 1/4' 
15K S.S. 
SD -Screw Driver *-Spplit Locking Bushing 

t -With Switch 

Ohms Shaft 
1 Meg. 1/2' 
1 Meg. S.S. 
1 Meg. S.S. 

PRICE -$2.00 EACH 

JONES BARRIER STRIPS 
2-140Y 50.17 3-141W $0.27 9-141Y 
3-1401á W .21 -1-141 .24 3-142 
6-140 .28 5-141 .29 2-150 

10-140W .59 5--141i4 XV .41 3-150 
10-140'á W .59 7-141'í 4V .56 
3-1411á W .27 S-141 i\V .64 

$0.71 
.24 
.43 
.60 

TIME DELAY RELAY 
Raytheon CPX 24166 

1 Min. Delay. 115 V.. 60 Cycle 
21/2 second recycling time spring return 
Microswitch contact, 10A Holds ON as 
long as poaer is applied Fully Cased 
ONLY $6.50 

AN CONNECTORS 
IM MED'ATE SERVICE 

PHONE! WIRE! WRITE! YOUR NEEDS 

PRECISION RESISTORS -y2 WATT -35c 
.25 11.1 75 400 6,500 16,000 36.000 
.334 13.15 87 723.1 7,000 16.700 37.000 
.444 13.3 97.8 855 7,300 17,000 45.000 

.502 15 125 970 7,500 19,860 47.000 

.557 25 178 1,500 8,000 20,150 50,000 

.627 44.73 2500 8,500 21,300 56,000 

.76 45 180 2,,850 8,800 25,000 59,000 
1. 26,667 59.905 
1.01 

46 
210 

0 
4,000 12,000 30,000 68,000 

1.53 55.1 235 4,285 14,825 32,700 79,012 
2.04 61 260 4,451 15,000 32,888 100,000 
3.25 65 270 5,714 15.750 33,000 180,000 
5.26 

69 
6 

298.3 
5,900 15.755 

35,888 

PRECISION RESISTORS -1 WATT -454 
.1 2.55 15 60 425 7,000 55,000 
.11 2.58 18 80 1,530 8,250 56,000 
.2 2.6 28 125 2,215 9,000 65.000 
.31 2.66 30 250 2,250 10,000 68,000 
.861 38 270 2,550 12,000 70,000 

1.166 5.21 54.25 420 
3,300 50,000 

95,000 

PRECISION RESISTORS -1 WATTS -604 
100,000 
105,000 
120,000 
128,000 
130,000 
132,000 

149,500 270,000 348,000 590.000 
150,000 296,000 399,000 600.000 
240,000 310,000 413,000 645,000 
260,000 320,000 520,000 650,000 

522,000 800.000 800.000 

MEGOHM 1 WATT 10/º-$1.50; 5%-604 
PRECISION RESISTORS -2 WATT -754 

4,385 5,000 6,000 10,000 19.917 

DIFFERENTIAL Used $4.95 Oa, 
115 V., 60 Cycle 

#C78249 New $9.95 
35(," dia. x 5%" long 
Used between two C78248's as a dampener. Can be 

converted to 3600 RPM Motor in 10 minutes. Con- 
version sheet supplied. (Converted) 55.50 

Mounting Brackets -Bakelite for selsyns. and dif- 
ferential: shown above 

OIL FILLED CONDENSERS 

MFD V.D.C. Price MFD 3 $2.2 ice 
8,2 50 50.35 '25 

400 .853 800 3.95 

3 x 3 400 1.85 2 x 
.2 4,000 

4,000 6.95 
4,000 7.95 4500 8.850 1.30 3 

1.35 .01 5,000 .9 
1.40 

1 600 .45 .01-.03 6,000 
1.40 

5-.5 600 .40 03-.03 6,000 1.95 
2 

600 1. 
600 

63 
0 

.02-.02 7,000 1.55 

8 600 2.05 .02-.03 7,000 1.60 
7000 1.95 

10 
3 600 1.75 .1-.1 7,000 2.25 

8-8 6007,500 2.25 
1.790 .3-.3 7,50) 4.50 

1 1,000000 .75 .075-.075 8.000 

2 1,000 .95 .15-.15 
28.0 00000 

2.95 
0 19.95 

3 1,000 1.70 .25 

6 1,000 2.75 1 mfd 
8 1,000 1.45 4511i 6,000 
.02 21 ,000 1.65 t V.D.C. 
.1-. 2,000 1.30 

- G.E. 
1-.55 2,000 1.652,000 

3.75 $9.95 
3 2,000 7.95 `. 

OIL FILLED A.C. CONDENSERS 
MFD V.A.C. Price MFD V.A.C. 
2 750 $0.69 15 440 

8 660 7.50 4.4 375 
6 660 5.95 25 330 
5 660 5.45 20330 

660 4.95 330 
3 660 4.45 3 330 
2.9 660 4.35 1.75 330 
2 660 3.95 20 220 
1 660 2.95 7.5 220 

Price 
$6.25 
2.15 
7.50 
6.75 
2.25 
1.45 

.85 
4.95 
2.00 

1N34 Crystal Diode 794 

300 Twin Lead 02'/ per ft. 518.95 per I 
Dynamotor DM 33.1 $3.75 ea. 

Chokes: 30 Hy. 80MA @...51.29: 6HY, 80 MA @...790 

Power Tap Switch-OHDIITE (2312-5 Taps) non - 

shorting 25A 150 V, A.0 $3.95 

Timer -Industrial Timer Corp. 15 min. on 15 min. oft 
continuous 115 V. A.C. Fully cased Plugs Into octal 
socket 55.50 

BC 221 FREQUENCY METER $81.00 

Mike Connector Anrphenol 80-81 Interchangeable Alt1 
Ampitenol 80-M cad plated 25- 

2J1G1 SELSYNS $8'95 
400 CYCLE BRAND NEW 

Paininn,m Orders 53 All orders f.o.b. PHILA., PA. 

L.MRCL kritwmaru zie 
Arch St. Cor. Croskey Phila. 3, Pa. Telephone Rittenhouse 6-4927 
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PE 218 LELAND ELECTRIC 
Output: 115 VAC; Single Phase; PF 90; 
380/500 cycle 1500 VA. Input: 25-28 VDC; 
92 amps; 8000 RPM; Exc. Volts 27.5. 
BRAND NEW $39.95 ea. 

MG 153 HOLTZER-CABOT 
Input: 24 V, DC, 52 amps; Output: 115 
volts -400 cycles, 3 -phase, 750 VA, and 26 
Volt -400 cycle, 250 VA. Voltage and fre- 
quency regulated $95.00 ea. 

PIONEER 12130-3-B 
Output: 125.5 VAC; 1.15 amps, 400 cycle 
single phase, 141 VA. Input: 20-30 VDC, 
18-12 amps. Voltage and frequency regu- 
;ated $89.50 ea. 

INVERTERS 

10563 LELAND ELECTRIC 
Output: 115 VAC; 400 cycles; 3 -phase; 
115 VA; 75 PF. Input: 28.5 VDC; 12 
amp. $80.00 ea. 

E-1616-2 EICOR, INC. 
100 V.A.; 3 Phase; 115 Volts; 400 Cycle 
.95 P.F. Input: 27.5 Volts, 9.2 Amps: 
Continuous duty $79.50 ea. 

12116-2-A PIONEER 
Output: 115 VAC; 400 cyc; single phase. 
45 amp. Input: 24 VDC 5 amp..$90.00 ea. 

10285 LELAND ELECTRIC 
Output: 115 Volts AC, 750 V.A., 3 phase, 
400 cycle, .90 PF. and 26 volts, 50 amps, 
single phase, 400 cycle, .40 PF. Input: 
27.5 VDC, 60 amps, cont. duty, 6000 RPM. 
Voltage and Frequency regulated.$195.00 

10486 LELAND ELECTRIC 
Output: 115 VAC; 400 Cycle; 3 -Ph.,- 
175 VA; .80 PF. Input: 27.5 D.C.; i_.. 
Amp; Cont. Duty $90.00 ea. 

5 RPM GEAR HEAD MOTOR 

ed 

Mfg. RAE., Type 7519, 115 
Volts AD, DC. Fractional 
HP, Overall dimension: 

'/Z" $12.95 ea. 
Lots of 10 $11.95 ea. 

METERS 
AMMETER: DC; 2" 100-100, complete 

'it external shunt $5.95 ea. 
St Volt, Westinghouse, Type NA -35-3- 

', round. F.S.-10 MA $6.95 ea. 
5)1P METERS; D.C., 0-300 amps, 3" round 

ire complete with external shunt .$6.95 ea. ELAPSED TIME METER, Aero Instru- ment Co. -Model 1001. Records operating 
time of AC electrical and electronic equip- ment. Registers up to 9,999.9 hours in 1/10th hour increment . then automati- cally -"sets. Diameter 31h" with glass cov- ered face. 120 VAC; 60 cycle. NEW.$14.05 

MICROPOSITIONER 
Barber Colman AYLZ 2133-I Polarized D.C. Relay: Double Coil Differential sensitive, Alnico P. M. Polarized field. 24V contacts; 
.5 amps; 28 V. Used for remote positioning, synchronizing, control, etc $12.50 ea. 

BLACK R DECKER 
MOTOR AN 94-32159- 
A; Volts 24; 1 amp; 
series wound; 12,000 
RPM: 1/75 H.P.; Cont. 

duty; overall size 5-%" x 3" dia...$9.95 ea. 

SYNCHROS 
IF Special Repeater (115V-400 Cycle) 

$15.00 ea. 
2.11E3 Generator (115-400 eye.).. $10.00 en. 5CT Control Transformer; 90-50 Volt; 60 

$50.00 ea. 
31- Motor (115/90 volt -60 eye.) $60.00 ea. 
56 Generator (115/90 volt -60 eye.) 

$50.00 ea. 
5SDG Differential Generator (90/90 volts - 
400 eye.) $30.00 ea. TRANSMITTER, BENDIX C-78248; 115 Volt. 60 Cycle $25.00 ea. REPEATER, BENDIX C-78410; 115 Volt, 
60 Cycle $37.50 ea. REPEATER. AC synchronous 115 V.. 60 cycle. C-78863 $15.00 ea. 
7G Synchro Generator (115/90 volt; 60 cycle) $75.00 
6G Synchro Generator (115/90 volt: 60 cycle) $60.00 
6DG Synchro Differential Generator (90/90 volt; 60 cycle) $60.60 2J5F1 Selsyn Control Transformer: 105-55 Volts: 60 Cycle $50.00 
2.JD5J2 Selsyn Motor: 115-90 Volts; 60 Cycle 

$50.00 2JDS11AI Selsyn Generator: 115-105 Volts; 
60 cycle $50.00 
2,11E1 GENERATOR; 115-57.5 Volt; 400 cycle $12.50 ea. 2J1H1 DIFFERENTIAL GENERATOR; 57.5 -57.5 Volt; 400 cycle $12.50 ea. 2.7161 CONTROL TRANSFORMER: 57.5- 
57.5 Volt; 400 cycle ')7,50 ea. 

SYNCHRONOUS 
SELSYNS 

110 volt, 60 cycle, 
brass cased, approx. 
4" dia. x 6" long. 
Mfg. by Diehl and 
Bendix. 
Quantities Available. 
REPEATERS $20.00 
TRANSMITTERS $20.00 

Immediate Delivery 
Al. EQJIPM ENT FULLY GUARANTEED 

All prices net FOB Pasedena, Calif. 

BRAND NEW 

POWER 
UNIT 

PU -6i TPS-1 
Gasoline driven 
2 -cycle engine. 
D u a 1 voltage 
generator; 120 
VAC ; 1 4 0 0 
watt: 400 cycle; 
28 VDC; 14.3 
amp. 

$295.00 
PIONEER TORQUE UNITS 

TYPE 12604-3-A: Contain CK5 Motor cou- 
pled to output shaft through 125:1 gear re- 
duction train. Output shaft coupled to auto- 
syn. follow-up (AY43). Ratio of output 
shaft to follow-up Autosyn is 15:1.$70.00 ea. 
TYPE 12806-1-A: Same as 12604-3-A ex- 
cept it has a 30:1 ratio between output shaft 
and follow-up Autosyn $70.00 ea. 
TYPE 12602-1-A: Same as 12606-1-A ex- 
cept it has base mounting type cover for 
motor and gear train $70.00 ea. 

400 CYCLE MOTORS 
AIRESEARCH: 115V; 40 CPS; Single 
phase; 6500 RPM; 1.4 amp; Torque 4.6 in. 
oz.: HP .03 $10.00 ea. 
EASTERN AIR DEVICES TYPE JM6B: 
200 VAC; 1 amp; 3 phase; 400 cycles, 
6000 RPM $12.50 ea. 
EASTERN AIR DEVICES, TYPE J31B: 
115 V. 400-1200 Cycle, Single Phase 

$12.50 ea. AIRESEARCH: AÇ Induction, 200 V; 3 
Phase, 400 Cycle, 2 H.P.; 11,000 RPM; 8 
amps. $79.50 ea. 
AIRESEARCH: AC Induction, 200 V; 3 
Phase, 400 Cycle, .12 H.P., 6500 RPM; 1.6 amps $25.00 
Electric Motor: PNT-1400-A1-1A Serial 
No. 207, 208 V., 400 cycles, 3 phase, Kearfott 
Co., Inc. $17.50 ea. 
SERVO MOTOR 10047-2-A; 2 Phase; 
400 Cycle; with 40-1 Reduction Gear 

$10.00 ea. 
BLOWER ASSEMBLY 

115 Volt. 400 Cycle. Westinghouse Type 
FL, 17CFM, complete with capacitor. 
New $12.50 ea. 

BLOWER 
Eastern Air Devices, 
Type .T"IB: 115 volt; 
400-1200 cycle; single 
phase; variable fre- 
:ueney; continuous 
duty; L & R #2 
blower; approx. 22 cu. 
ft./min. $15.00 

PIONEER AUTOSYNS 
AY -I 36 Volt -400 Cycle $6.95 
AY -5 26 Volt -400 Cycle $7.95 
AY27D $25.50 
AY6-26 Volt -400 cyc $4.95 ea. 
AY30D-26 Volt -400 eye $25.00 ea. 
AY14D $14.00 
AY34 $20.00 
AY20-26 Volt-400-cyc $12.50 en. 

GENERATORS 
Eclipse -Pioneer: 716-3A 
(Navy Model NEA-3A) 
OUTPUT: 115 VAC: 

10.4 amps; 800 cycle; single phase; 28.6 
VDC; 60 amps 0 2400 rpm; spline drive; self exciting; wt. 60p. 
BRAND NEW in original box $39.95 ea. 

SMALL DC MOTORS 
(Approx. size....4" long x 1 h.i" dial.) 
General Electric Type 5AB10AJ37; 27 volts, 
DC; .5 amps. 8 oz inches torque; 250 RPM; 
shunt wound; 4 leads; reversible..$12.50 ea. 
General Electric. Mod. 5BA10FJ33; 12 oz. 
inches torque, 12 V DC, 56 RPM, 1.02 amp. 

$15.00 ea. 
General Electric -Type 5BA10AJ52C; 27 
volts, DC; .5 amps, 8 oz inches torque; 
145 RPM; shunt wound; 4 leads; reversible 

$12.50 ea. 
General Electric Type 5BAIOA.J18D; (27 
volts DC; 1 oz. foot 110 r.p.m.: 0.7 amp. $19.95 

ALNICO FIELD MOTORS 
(_11,1,-,x. size overall) . . . 

3 e4" x 11/2" diameter) 
Delco -Type 5069230: 27.5 volts; DC; 145RPM 

$19.95 ea. 
PM Motor, Delco Type #5069370: 27.5 volt; 
DC Alnico Field; 10,000 r.p.m.; dimensions 
1" x 1" x 2" long; shaft extension 1", diam- 
eter 0.125" $12.50 
PM Motor, Diehl Mfg. SS FD6-21: 27 5 volt; 
DC Alnico Field; 10,000 r.p.m.; dimensions 
I" x 1" x 2" long; shaft extension %" diam- 
eter 0.125" $12.50 

AC CONTROL MOTOR 
Diehl Mfg. Co., PPE -25-7, 20 Volts, 2 ph 
1600 RPM, .85 amps $15.00 
Diehl Mfg. Co., FPE-25-11: 75 to 115 volts; 
11 amps, 60 cycle, 2 phase 2 pole. Low in- 
ertia motor, 5 watts output $25.00 
AC CONTROL MOTOR, DIEHL EVE 49-2: 
115 Volt; 60 Cycle; .32 Amp; 2 Phase; OUT- 
PUT; 11 Watts; 2 Pole $69.50 ea. 

SENSITIVE ALTIMETERS 
Pioneer Sensitive altimeters, 
0-35,000 ft. range . . cali- 
brated in 100's of feet. Baro- 
metric setting adjustment. No 
hook-up required... $12.95 ea. 

PIONEER GYRO FLUX GATE AMPLIFIER 
Type 12076-1-A, complete with tubes 

$27.50 en. 

SINE -COSINE GENERATORS 
(Resolvers) 

Diehl Type FJE43-9 (Single Phase Rotor), 
Two stator windings 90° apart, provides 
two outputs equal to the sine and cosine of 
the angular rotor displacement. Input volt- 
age 115 volts, 400 cycle $25.00 ea. 
Diehl Type FPE-43-1 same as FJE-43-9 
except it supplies maximum stator voltage 
of 220 volts with 115 volts applied to rotor $25.00 ea. 
Arma Resolver Type 213044: equal in size 
to size 5 synchro; 55-60 cycle; single phase primary, 2 phase secondary $79.50 

SYNCHRONOUS MOTOR 
Reuland Electric; 3 phase; 220/440 volt; 1/3rd HP; 60 cycle; 1800 r.p.m.; frame 
#203; cont. duty; 40° C rise. Star con- nected; ball bearing; mounted in I HP frame $49.50 

C»'H 11h 
BOX 356-X EAST PASADENA STATION PASADENA 8, CALIFORNIA 
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NEWYORK'S%RADIO TUBE edEXCHANGE 
TYPE PRICE 
A2 $1.40 
0A3 1.75 
OB2 1.75 
0C3 1.25 
OD3 1.25 
C1B 6.95 
1B21A 2.75 
1822 3.95 
1B23 9.95 
1B24 17.95 
1B26 2.95 
1B27 13.50 
IB32 4.10 
1B38 33.00 
1B42 19.95 
1B51 9.95 
1B56 49.95 
1B60 69.95 
1N21 1.35 
1N21A 1.75 
1N21ß 4.25 
1N22 1.75 
1N23 2.00 
1N23 2.00 
1N23Á 3.75 
1 N23B 6.00 
IN27 5.00 
1N43 2.50 
2B22 1.95 
2B26 3.75 
2C34 .35 
2C40... 20.00 
2C43 27.00 
2C44... .90 
2D21..,. 1.75 
2E22 3.75 

TYPE PRICE 
2E30 2.75 
2J21 17.95 
2J22 17.95 
2126 27.75 
2727.. 29.95 
2331 29.95 
2J32 69.95 
2336 105.00 
2338 17.95 
2340 35.00 
2342 189.00 
2349 109.00 
2350. 195.00 
2355 95.00 
2361 75.00 
2162 75.00 
2x25 37.50 
2x28 37.50 
2x29 37.50 
2K41 150.00 
2X45 149.50 
2V3G 2.10 
3BP1 7.50 
3B24 5.50 
3ß24W 7.50 
ELSC 5.95 
3C22... 120.00 
3C24 1.95 
3C31 5.95 
3DP1A 10.95 
3DP182 12.00 
3E29 15.50 
3GP1 5.50 
SN4 5.50 
4A1 1.75 
4A21 2.75 

TYPE PRICE 
41326 10.95 
4C27 25.00 
4C28 35.00 
4E27 17.50 
4J25 199.00 
4J26 199.00 
4J27..... 199.00 
4331 199.00 
4332. 199.60 
4333. 199.00 
4337 199.00 
438.... . 89.00 
4339 199.00 
4341.. 199.00 
C5B 3.95 
5BP1 6.95 
5BP4 6.95 
SCP1 6.95 
5D2I 27.50 
51P1 27.50 
SJP2 19.50 
5JP4 27.50 
W E6AK5 . 2.50 
6C21 29.50 
C6A 12 50 
C6J 10.95 
7BP7 7.95 
7DP4. . . . 10.00 
12AP4 55.00 
15E 1.95 
15R .95 
NE36 .68 
FG17 6.95 
RX21 3.95 
FG33 12.95 
35T 4.95 

TYPE PRICE 
15 .35 
RK3 

ual 
2.95 

HF50 1.75 
VT52 .25 
RK72 1.95 
RK73 1.95 
100TH 9.95 
FG105 19.00 
203A 8.95 
211...., .95 
217C 18.00 
242C 10.00 
244A 12.95 
249C 4.95 
250TL. 19.95 
274A 3.00 
274B 3.00 
304TH 15.00 
304TL 14.50 
307A 4.95 
310A . 7.95 
311A 7.95 
312A 3.95 
323A 25.00 
327A . 3.95 
328A 9.95 
350A 7.95 
350B 5.95 
357A 20.00 
368AS 6.95 
371B 2.95 
385A 4.95 
388A 2.95 
394A 7.95 
MX408U .75 
4l7Á 27.95 

TYPE PRICE TYPE PRICE TYPE PRICE 
434A 29.95 803 7.95 914 75.00 
446A 1.95 804 13.50 931A 6.95 
446B 5.40 805 5.95 954 .35 
450TH.... 45.00 806 25.00 955 .55 
450TL. 45.00 807 1.69 956 .69 
464A 9.95 808 3.50 957 .29 
471A 2.75 810....... 11.00 958A .69 
527 15.00 811A 3.15 991 .65 
WL530.... 3.50 813 9.95 F1148..... .35 
WL531.... 22.50 814 3.95 1280 1.95 
WL533.... 17.50 815 3.50 1611.. 1.95 
700A/D... 25.00 816 1.45 1613 .. 1.38 
701A 7.50 829 12.95 1616 .. 2.95 
703A 6.95 829A 13.95 1619 .89 
705A 3.95 829B 15.95 1622 2.75 
707A 17.95 830B 3.50 1624 2.00 
707B 27.00 832 7.95 1625 .45 
714AY . . 17.95 832A 9.95 1851 1.85 

. 

715A 7.95 833A 49.95 2050 1.85 
71513 18.00 834 7.95 2051 1.80 
715C 25.00 836 4.95 8012 4.25 
717A 1.95 837 2.95 8013 2.95 
718AY/EY 48.50 838. . . . . . . 6.95 8013A 5.95 
719A 29.50 845 5.59 8019 1.75 
72IA 3.95 849 52.50 8020 3.50 
722A 3.95 851 80.50 8025...... 6.95 
723A/B... 24.95 860 4.95 PD8365 .. 89.00 
724A 4.95 861 39.50 9001.. .. 1.75 
724B...... 6.95 866A 1.79 9002 1.50 
725A 9.95 869B 57.50 9003.... 1.75 
726A 24.00 869BX.... 35.00 9004 1.75 
726B 56.00 872A 3.95 9005...... 1.90 
726C 69.00 878 1.95 9006 .35 
728AY . . . 

801A 
802 

27.00 
1.00 
4.25 

884 
885 
889R 

1.95 
1.75 

199.50 
Minimum Order 

$25.00 

MICROWAVE TEST EQUIPMENT 
TS148/UP 

SPECTRUM ANALYZER 

Field type X Band Spectrum Analyzer, Band 8430- 

9580 Megacycles. 

Wili check Frequency and Operation of various X Band 

equipment such as Radar Magnetrons, Klystrons, TR Boxes. 

It will also measure pulse width, c -w spectrum width and 

Q or resonant cavities. Will also check frequency of signal 

generators in the X band. Can also be used as frequency 

modulated Signal Generator etc. Available new complete 
with all accessories, in carrying case. 

Also available of new production TS239A Synchroscope. 

Other test equipment, used checked out, surplus. 

TSK1 SE K Band Spectrum Analyzer 
TS3A/AP Frequency and power meter S Band 
RF4A AP Phantom Target S Band 
TS10/APN Altimeter Test Set 
1512/AP VSWR Test Set for X Band 
TS13,'AP X Band Signal Generator 
TS14/AP Signal Generator 
TS15 'AP Flux Meter 
TS16/AP Altimeter Test Set 
T519/APQ 5 Calibrator 
1533 ' AP X Band Power and Frequency Meter 
TS.34AP Western El Synchroscope 
TS34A/AP Western EI. Synchroscope 

T35/AP X Band Signal Generator 
TS36 AP X Band Power Meter 
TS47/APR 40-400 MC Signal Generator 
TS69/AP Frequency Meter 400-1000 MC 
TS100 Scope 
TS102A/AP Range Calibrator 
15108 Power Load 
TS110/AP S Band Echo Box 
TS125/AP X Band Power Meter 
TS126/ AP Synchroscope 
TS147 X Band Signal Generator 
T5251 Range Calibrator APN9 
T5270 S Band Echo Box 

TSI74/AP Signal Generator 
15175 Signal Generator 
TS226 Power Meter 
TS239A Synchroscope 

SURPLUS EQUIPMENT 

APA10 Oscilloscope and panoramic receirer 
APA38 Panoramic Receiver 
APS 3 and APS 4 Radar 
APR5A Microwave Receiver 
APT2 Radar Jamming Transmitter 
APT5 Radar Jamming Transmitter 

MINIMUM ORDER 
25 Dollars YOU CAN REACH US ON TWX NY1-3235 

SPECIAL 
Wide Band S Band Signal Generator 
2700/3400MC Using 2x41 or PD 8365 
Klystron, Internal Cavity Attenuator, 
Precision individually calibrated Fre- 
quency measuring Cavity. CW or Pulse 
Modulated, externally or internally. 

Large quantities of quartz crystals mounted and 
unmounted. 

Crystal Holders: FT243, FT171 B others. 

Quartz Crystal Comparators. 
North American Philips Fluoroscopes Type 80. 
Large quantity of Polystyrene beaded coaxial 

Cable. 

Cables: 
TELSERSUP 

BERTY EL CTRONICS, INC. 
135 LIBERTY STREET NEW YORK 6, N. Y, 

PMO.N% WOo.N 9.0262 
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i 

Item 
FT -674 
FT -157 
FT -101 
FT -924 
FT -824 
7, 
FT -463 
FT -55-2 
FT -986 
FT -38A 
FT -A27 

FT -608 
FT -873 
FT -899 

COMMUNICATIONS EQUIPMENT CO. 
di 

24 VOLT TRANSFORMERS 
me For operating surplus gear, toy trains, gad 

gets, etc. Operates from 115V, 60 cy., silp- 
plle. 31 VAC at 1.2 Amp., herm. sealed $1,49 and rated A Great Buy at Only 

RECTIFIER TRANSFORMERS 
Pri: 115V. 60 Cy. See: 28V/3.I A. 26V/8.4A 

7.3V. I IA $12.95 
Pri. 210, 215/220; 2200/2202235/240V, 60 Cy., I Phase 
Sec: II .10/7.5/5VCT @ 35A $19.50 
Pri: 115V 60 Cy. Sec: 20 V @ IOA 3.95 
Pri: 115V 60 Cy. Sec: 8.1V @ I.5A 1 39 
Pri: 115V 60 Cy. Sec: 18.5V @ 3.5A 2.79 

POWER TRANSFORMERS 
Comb. Transformers -115V/50-60 cps Input 

CT75B 600-0-600V/.6A, 2X5VCT/6.2A, 6.3VCT/ 
3A,6.3V/.3A 512.95 CT15-2-600VCT/.2A, 5V/6A 5.95 

CT -15A 550VCT .085A 6.3V/.6A, 6.3V/1.8A 2.85 
CT -164 420V.02A/12KV Test, 5VCT/3A/12KV 

Test, 6.3V/0.6A/5400V Test 12.95 
CT -341 10O 30 MA, -625V fai 5 MA, 26V @ 4.5A 

2s2.5V/3A, 6.3V (a} 3A 16.95 
CR 825 360VCT .340A 6.3VCT/3.6, 

6.3VCT/3A 3.95 
CT -626 1500V .160A 2.5/12, 30/.100 9.95 
CT -071 110V .200A 33/.20 5V/10, 

2.5/1b.., 4.95 
CT -367 580VCT .050 A 51/CT/3A 2.25 
CT -99A 2x110VCT .010 A 6.3/1A, 2.5VCT/7A 3.25 
CT -403 30VCT .026 A 5V/3A 2.75 
CT -931 585VCT .086 A 5V/3A 6.3V/6A 4.25 
CT -456 390VCT 30 MA 6.3V/1.3A, 5V/3A 3.45 
CT -160 800VCT 100 MA 6.3V/1.2A, 5V/3A 4.95 
CT -931 58SVCT 86 MA 5V/3A, 6.3V/6A 4.95 
CT -442 525VCT 75 MA 5V/2A, 10VCT/2A, 

OV./20 MA 3.85 
CT -720 50-0-550V/250 MA, 6.3V/1.8A. .. 8.95 
CT -43A 60-0-600V/.08A, 2.5VCT/6A, 6.3VCT/1A 6.49 
CT7-501650VCT/200 MA, 6.3V/8A, 6.3V/5A 6.49 
CT -444 230-0-230V/.085A, 5V/3A, 6V/2.5A 3.49 

Filament Transformen -115V50-60 cps input 
Rating Each 

S.IV/1.SÁ 51.10 
4V/16A, 2.5V/1.75A 2.95 
6V/.25A .79 
5.25V/21Á 127.75V/6.5A 14.95 
2x26V/2.5A, 16V/1A, 7.2V/7A, 6.4V/10A, 

6.4V/2A 8.95 
6.3VCT '1A, 5VCT/3A, 5VCT/3A 5.49 
7.2V '21.5A, 6.5V/6.85A, 5V/6A, 5V/3A 8.95 
16V fix' 4.5A or 12V @ 4.5A 3.75 
6.3 2.5A, 2x2.5V/7A 4.19 
2.5V '2.5A, 7V/7A, TAP 2.5V/2.5A, 16KV 

TEST 18.95 
6.3V/3A/750V Test 1.79 
4.5V/.5A, 7V/7A 2.19 
255V A 5A, 29KV Test 24.50 

Item 
PT -699 
PT -302 
PT -108 
PT -671 

Plate Trans. -115V, 60 cps 
Rating Price 

300/150V/.05A, 300,'150V/.05A $2.79 
120-0-120V/350 MA 4.69 
17,600V/144 MA 120.00 
62V/3.5A 7.95 

Item 
STF-370 

STF-11A 

STF-608 

ST F-968 
STF-631 

Special Fil. Transformers -60 cps 
Pri. Volts Secondaries Price 
220/440 3x2.5V/5A, 3KV Test 

2.5V/15A 56.95 
220V 2x40V/.05A, 2x5V/6A 

12.6V/lA 4.49 
220V 24V/0.6A. 5V/3A, 6.3V/1A, 

6.3V/1A 3.45 
230V 2.5V/6.5A 3.50 
230V 2x5V/27A, 2x5V/9A 17.59 

Special Plate Transformers -60 cps Item Pri. Volts Secondaries Price 
STP-613 230V 230/.05A,230V/.05A 91.79 
STP-409 220 440V 136VCT '3.SA 5.69 
STP-815 240 440, 3ph 1310V .67A, 6KV Test 27.50 
STP-129 230V 3850V 3.12KVA 42.59 
STP-823 137V 222VCT. .3A 2.35 STP-08B 50V 2x750V/ .001A 1.79 
STP-622 210/220/230.. 5000V/1A 59.75 
STP-945 210/220/230 550-0-550V/.3A 5.95 

Special Comb. Transformers -60 cps Item Pri. Volts Secondaries 
STC-16A 220V 260V/.03A, 100V, 1A, 

6.3V/4.2A .. . 54.69 

Price 

STC-609 220V 220V/3A 6.95 

AUDIO TRANSFORMERS 
AT25UB Subouncer,4 Multlmastch, 280 ohn,to)15 K O 

0 

C.T. and 100 K ohm Grids S 69 AT731 H.F. Plate (1500 ohm C,T.) to V.C. (16/4 ohms) 
20-151(C 53.29 AT501 HI -Fi Speclal:PRI:3000 ohms P-P/Sec:4/16/12/50/200 
ohms 60-10,000 CY.-1 db 50W .......... 53.49 AT152 HI -Fl Driver Pri: 10,000 ohms See. 40,000 ohms PP Grids SO -15 KC,1 db 01.49 AT062 Output to H.S. or line PRI: 14,200 ohms SEC: 8000 
600 ohms..... . 01.10 AT449 HI-FI Driver (5000 ohms) to P.P. output grids (4,000 
hms) 100-10,000 CV. 10 W 6V6 to PP 805'S. 52.39 AT666 Intercon Input: Spkr (-4-8 ohms) to grid (250-000 ohms, 50.69 

SA4A/APA-1 Motor Driven Coaxial Ant. Switch DPDT, Conti Operation from 
24VDC, Completely Enclosed 524.50 MP -22 MAST BASE Mobile Antenna Mount 4.59 SA1A APN-1 Altitude Limit Switch for 
APN-1 Altimeter 7.95 ALTITUDE INDICATOR for APN-1. 12.50 

C -387-D Final P.A. Coil for BC610 2-3.5 MC, 
Variable Link 4.89 RA -74 Power Supply for Super Pro 69.50 J-17 'ARC -5 Junction Box for ARC -5.. 7.95 J-22 ARC -5 Junction Box 3.49 

SUPERSONIC CRYSTALS Rochelle salt .50 ea. MOTOR, 24 vdc. 3 HP 3800 rpm, New 75.00 TV LEAD-IN WIRE, 300 ohms, HI -Q 
Lo -Loss 517.50/M FT Roll BC 306 ANTENNA TUNING UNIT, NEW.... 6.95 R9/APN-4, New, With Tubes 75.00 ID6-APN-4, New, With Tubes and Crystal 75.00 A-62 Phantom Antenna 8.50 

2 Meter Choke, 1000 MA, 20-144 8/ 1.00 Supersonic Crystal Head, M-1, 22-27KC HI -2 27.45 

G.E. RELAYS 
CR2792B116A3 

SPST-50 Amp Contacts. Operates 
from 22.30 VDC. Coil Res. 200 
Ohms. Completely enclosed In trans- 
parent plastic case, which may be 
removed for adjustments... $1.59 

GE#CR2791 B116W3 
Same as above, except additional terminal brought out from contact arm $1.74 

GE#CR2791-F100D3 
Differential: DPST, Norm. open. 
Dual coil. 1500 ohms per coil-25,, 
Ma. Operating Current. Contacts: ag 20 Anip. $2.25 

GE#CR2791 F100G3 
Same as above, except has extra IA contact. Rated 5 Amp $2.35 

GE#CR2791 D101 F3 
All Ceramic Insulation, DPDT, Coil-I2V DC, 100 Ohms DCR. 
Contacts designed for fast opera- 

tion. Rated at 5 Amps. $1.25 

GE#CR2791 B1 06J3 
3PDT, 5 Amp contacts. Coil rated 
22-30VDC. 150 Ohms DCR. Con- 
tacts are designed for fast opera- 
tion, and enclosed by clear plastic 
cover $1.35 

GE#CR2791 B106C3 
Amn 

of SPOT. Dual Contacts will handle 20 

Amps. 
Coil: 18.28VDC 125 Ohms 

$1.25 

THESE RELAYS AVAILABLE 
IN MFRS. QUANTITIES 

DYNAMOTORS 

Type Volts 
Input 

Amps 
PE86 28 1.25 
DM416 14 6.2 

PESOIC 13/26 12.6 
6.3 

BD AR 93 28 3.25 
23350 27 1.75 
ZAOS15 12/24 4/2 
B-19 pack 12 9.4 
D-104 12 

DA -3A 28 10 

Output 
Volts Amps 

250 .060 
330 .170 
540 .250 
400 
800 
375 
285 
500 
275 
500 
225 
440 
300 
150 

.020 

.150 

.075 APN-1 

.050 

.110 MARK 11 

.oso 

.100 

.200 

.060 SCR 522 

5053 28 1.4 250 
14.5 .5 

.060 PE73CM 28 19 1000 .350 CW21AAX 13 12.6 400 .135 
26 6.3 800 .020 

9 
PE94 28 10 300 1.12 .200 SCR 522 

150 .101 
14.5 .5 

INVERTERS 
PE -218-H: Input: 25 28 vdc, 92 amp. Output: 115 350 

500 ey 1500 volt-amperes. New 544.50 PE -206: Input: 28 vdc, 38 amps. Output: 80 v 800 -ny. 500 It -amps. Dim: 13"x555.1:10 W. Bew 522.50 LELAND No. 10536: IN: 28 VDC, 12A. OUT: 115V, 115VA, 
400 CY 3 PHASE. EXC. COND 570.00 

Rodeo 
Set 

RC 36 
RU 19 
B C 456 
SCR 515 

APN-1 
B C 375 

ELECTROLYTIC 
CAPACITORS 

TWIST 
PRONG 

Cap," Mf d WVDC Price 
8 450 50.16 30 300 .18 40 450 .38 50 400 .36 

60 300 .21 

809 
150 .29 

30-20 25 .16 t0 .24 
20-20 150 .23 
80-80 300 .21 90-10 350 .21 80-30 
150-0-2á 150 

.49.49 

80-10-10-10 300 .21 40-40-20-20 150 .28 30-15-15-15 300 .28 80-10- 
40/10 

calo 32 
450/350 .55 40/20 150/25 .21 40/50 400/300 .28 

250/100080/50 
.65 

10/60 .30 8-8-10 450/25 
150/25 .23 10-10/20 450/25 .26 10-15/20 350/25 .18 15-15/101 450/350 .23 80-40/10 400/50 .45 

120-60/20 150/25 .45 
30-40-40-20/20 

330 50/15 
50 

.28 60-40-20/50 30/25 .28 

8010 30/2Óo 15150/25 

10 
.36 

8/8/88-30/10] 
475/100/100 .23 

10/5500/100 4500 0/10% 0 .27 20/20/10/20 350/300/300/25.35 

UPRIGHT 
OIL CAP. 

MFD Each 
220VAC/600VDC 

6.2 $1.29 
15 3.49 
330VAC/100VDC 

15 3.79 
I00VDC 

.5 .69 
5-.S 1.19 

1 1.49 
4-1.5 . . 2.19 
L5 1.39 

1500 WVDC 
1 1.59 
LS 1.59 
2 1.79 

2000 WVDC 
1 1.79 

2500 WVDC 
.5 2.98 

4000 WVDC 
.15 6.95 

480 WVDC 
.1-.1 4.79 

6000 WVDC 
.1 3.69 
.15-.15 3.89 
1.5 10.98 

7000 WVDC 
.1 1 3.79 
1 9.95 

8000 WVDC 
.075-.075 3.79 

10K VDC 
.1 8.95 

15K VDC .00167.95 
16K VDC 

.015 9.50 
20K VDC 

.25 17.50 
251( VDC 

1 85.00 
.5. . , 65.00 

SELENIUM 
RECTIFIERS 

F. W. BRIDGE 
UPjTO 18 vAC IN - 
UP TO 14 VDC OUT 

2A 52.0 
4A 4.00 
6A 6.00 

10A 7.50 
12A 9.00 
24A 18.00 

UP TO 36 VAC M- 
r lUAP TO 28 VDC OUT 

00 
2A 

$ 
4.00 

SA 10.00 
l0A 14.50 
12A 18.00 
24A 

UP TO 54 VAC IN 
UP TO 42 VDC OUT 

2A 56.50 
4A 8.50 
UP TO 120 VAC IN - 
UP TO 100 VDC OUT 
2A 511.00 

10A 48.00 
12A 60.00 

50-75 
53-60 
61-69 
64-72 
72-87 
75-84 
88-106 

107-129 
130-157 
130-150 
130-180 
158-191 
161-180 
189-210 
200-220 
270-300 
324-360 
378-420 
432-480 
485-540 

NON -POLAR 
CAPACITORS 
A.C. ELECTROLYTICS 

CAP. VAC. PRICE 
13-15 220- 51.20 
20-24 110- LOO 
26-30 220- 1.35 
43-65 110- 1.25 

110- 1.25 
L25 
1.50 
1.60 
L25 
1.25 
1.25 
1.50 
1.65 
1.75 
1-50 
1.85 
1.85 
1.75 
1.95 
1.95 
2.10 
2.40 
3.00 
2.75 
2.85 

110- 
220- 

úe- 
110- 
110- 
110- 
110- 
110- 
70- 

110- 
110- 
110- 
110- 
110- 
110- 
110- 
175- 
110- 
110- 

FILTER CHOKES 
Stock Description Price 
CH -366 20H/.3A 56.95 CH -322 .35H/350 MA -10 Ohms DCR 2.75 
CH -141 Dual 7H/75 MA, 11H/60 MA 

SKV DC Test 4.69 
CH -119 8.5H/125 MA 2.79 
CH -69-1 Dual; 120H/17 MA. 2.35 
CH -8-28 2 x .5H/380 MA/25 Ohms 1.79 CH -776 1.28H/130 MA/75 ohms 2.25 CH -344 1.5H/145 MA/1200V Test 2.35 
CH -43A 1OHY/15 MA -850 ohms DCR 1.75 
CH -917 10H, 450 MA, 10KV TEST 12.95 
CH -366 20H/300 MA 6.95 CH -999 15HY/15 MA -400 ohms DCR 1.95 CH -S11 6H/80 MA -310 ohms DCR 2.45 CH3-501 2xSH/400 MA 2.79 
CH -188M SHY 200 MA 1.79 CH 303 300H/.02A, 2500V Test 1.69 CH 932 SWING 9-6OH/.4-.OSA, 10KV 7.95 

UNIVERSAL SUPPLY KIT 
Delivers 230V @ 40MA DC. From 110/220VAC. 
60 Cy. Kit consists of I-tTX Transformer, 1-5 Hy np 40MA Choke, 2.8MFD @ 450V Filter tá.95 Cond. I -6x5 Tube. A great buy at only 4' 

INTERPHONE 
AMPLIFIER 

Easily converted to an ideal Inter - 
Communications set for office, home 
or factory. Original. New $4.75 w/conversion diagram 'P 

MAIL ORDERS PROMPTLY FILLED. ALL PRICES F.O.B. NEW YORK CITY. SEND M.O. OR CHECK. ONLY SHIPPING SENT C.O.D. RATED CONCERNS SEND P. 0. ALL MDSE. SUBJECT TO PRIOR SALE, AND PRICES SUBJECT TO CHANGE WITHOUT NOTICE. PARCELS IN EXCESS OF 20 POUNDS WILL BE SHIPPED VIA CHEAPEST TRUCK OR RAILEX. 

131 Liberty St., New York 7, N. Ye Dept E-12 Chas. Rosen Phone: Dlgby 9-4124 
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SEARCHLIGHT SECTION 

COMMUNICATIONS EQUIPMENT C O . 

PULSE TRANSFORMERS 
D -I6), 73: Video, Ratio = 50:900 Ohms 10KC-- 

VIC $12.90 
G.E.K.-2745 539.50 
G.E.K.-2744-A, 11.5 KV High voltage. 3.2 KV Low 

voltage L 200 KW open. (270 KW max.) 1 microsec. 
or 1/microsec. ( 600 PPS $39.50 

W.E. D169271 Hi Volt input pulse Transformer $27.70 
G.E. K2450A. Will receive 13KV, 4 micro -second pupe 

on pri. secondary delivers 14KV. Peak power out 101. 
KW G. E. $34.50 

G. E. K2748A. Pulse Input line to magnetron $36.00 
Ray UX 7896 --Pulse Output Pri. 5v. sec. 41V $7.50 
Ray UX 8442 -Pulse inversion -40v + 40v $7.50 
Ray UX 7361 $5.00 
P H I LCO 352-7250, 352-7251, 352-7287 
UTAH 9332, 9278, 9341. 
RAYTHEON: UX8693, UX5986 $5 ea. 
W.E.: D-166310. D-16638, KS 9800, KS9948 

PULSE EQUIPMENT 
APQ-13 PULSE MODULATOR. Pulse Width .5 to 1.1 

Micro Sec. Rep. rate 624 to 1348 l'os. l'k. Pwr. out 
35 KW Energy 0.018 Joules $49.00 

TPS-3 PULSE MODULATOR. l'k. power 50 amp. 24 
KW (1200 KW ph): pulse rate 200 PPS. 1.5 microsec. 
pulse line impedance 50 ohms. Circuit series charging 
version of DC Resonance One. Uses two 705 -A's as 
rectifiers. 115 v. 400 cycle input. New with all 
tubes $49.50 

DELAY LINES 
D-168184: 

term 
D-170499: 25,.50/.75 microsec. R KV 50 °huts 

imp. $16.50 

o.5 microsec. up to 2000 PI'S 1800 ohm 
$4.00 

0.165997: 114 microsec. 87.50 
$2.00 RCA 255686-502, 2.2u sec. 1400 ohms 

PULSE NETWORKS 
G.E. 26E3-5-2000-50P2T. 6KV "E" cir- 
cuit, 3 sections .5 microsecond. 2000 PPS 
50 ohms impedance $6.50 
15A-1-400-50: 15 KV, "A" CKT. 1 

microsec. 400 PI'S. 50 ohms imp. $37.50 
G.E. ß3E (344-810) (8-2-24-405) 50P4T: 
3KV "E" CKT Dual Unit; Unit 1. 3 

sections, 0.84 Microsec. 810 PPS. 50 ohms imp.: 
Unit 2, 8 Sections, 2.24 microsec. 405 PPS. 50 ohms 
Imp. $6.50 

7.503-1-200-67P. 7.5 KV "E" Circuit, 1 microsec. 
200 PPS. 67 ohms Impedance 3 sections $7.50 

7.65E4-16.60, 67P. 7.5 KV. "E" Circuit, 4 sections 16 
microsec. 60 PPS. 67 ohms impedance $15.00 

7.5E3.3 -200.67P, 7.5 KV. "E" Circuit, 3 microsec. 200 
PPS. 67 ohms imp. 3 sections $12.50 

7755: 10KV, 2.2usec., 375 PPS. 50 ohms imp. - $27.50 
15754: 10KV, 0.S5usec., 750 PPS. 50 ohms imp 527.50 

400 CYCLE TRANSFORMER 
(All Primaries 115V. 400 Cycles) 

Stock Ratings Price 
352-7039 640VCT Q 250MA, 6.3V/.9A, 6.3V/6A, 

5V/64 55.49 
702724 9800'8600 (15 32MA 8.95 
12033 4540V,'250MA 17.50 
K59584 5000V 290MA. 5V 10A 22.50 
523652 13,500V 3.5MA 14.65 
1(S9607 734VCT'.177A. 1710VCT/.177A 6.79 
352-7273. 700VCT 350MA, 6.3V/0.9A, 6.3V/2 5A 

6.3/.06A, 5V CA 6.95 
352-7070 2X2.5V/2.5A (2KV TEST, 6.3V ,2.25A, 

1200'1000'75 OV h, .005A 7.45 
352-7196 1140V'1.25MA, 2.5V, 1.75A. 2 5V/1.75A 

-5KV Test 3.95 
320VCT'50MA. 4.5V 3A, 6.3VCT/20A, 

2X6.3VCT'6A 4.75 
2.5V '1.75A, 6.3V 2A-5KV Test 2.39 

2.49 
3.45 
4.29 
3.79 
3.69 
4.25 

352-71 6' 

RA6400-1 
901692 
901699-501 
901698-501 
UX88S5C 
RA6405-1 
T78852 
352-7098 
KS 9336 
M-7474319 
KS 8984 
52C080 
32332 
686631 
80G198 
302433A 

13V 9A. 
2.77V 1" 4.25A 
900V 75MA, 100V/ -04A 
900VCT'.067A, SV 3A 
800VCT 65MA, 5VCT 3A 
700VCT:'80MA, SV 3A, 6V/1.75A 
2590V '6MA. 309 VCT, 135MA 5.95 
1100V/50MA TAPPED 625V 2.5V 5A 3.95 
6.3V/2.7A,6.3V ".66A. 6.3VCT/21A 4.25 
27V/43A. 6.3 2.9A. 1.25V /.02A 2.95 
526VCT. SOMA, 6.3VCT'2A, 5VCT,'2A 3.75 
400VCT/35MA, 6.4V/2.5A, 6.4V/.15A 3.85 
1150-0-1150V 2.75 
6VCT,' .00006 KVA 1.75 
6.3V/9.1A, 6.3VCT/6.5A, 2.5V/3.5A, 

2.5V/3.5A 4.85 
KS 9445 592VCT/118MA, 6.3V/8.1A, 5V/2A 5.39 
KS 9685 6.4/7.5A, 6.4V/3.8A, 6.4V/2.5A 4.79 

ALL CT 
70630G1 600VCT 36MA 2.65 
M-7474318 2100V. .027A 4.95 
95-G-45 2005V, .092A, 465V/ -6A. 44V/10A, 

6.3V/23.5A, 6.3V'1.3A, 5V/9A, 
2X2.5V/1.75 17.95 

TRANSATIN: 115V. 400 CY. 
OUT: 75-120V, 6.0 Amps 12.95 

TEST EQUIPMENT 
Signal Gen. 
Signal Gen. 
TS 10A 
TS 16 AP 
TS 36 
TS 47,'APR 
TS 56 AP 
TS 127 UP 
TS 69 AP 

e TS 70 AP 
TS 110 AP 

RCA 710A, 370-560 MC 350.00 
20A Microvolter 175.00 
Altimeter Test Set 32.50 
Altimeter Test Set 
Power Meter, 3 CAI 
Test Osc. 50-3000 MC 325.00 
Slotted Line, 500 MC ...325.00 
Wavemeter, 300-700 MC 72.50 
Wavemeter, 340-1000 MC 72.50 
Pwr. Meter, 200-800 MC 
Echo Box, 2400-2700 MC 

MICROWAVE ANTENNA 

EQUIPMENT 
AT49A/APR -- Broadband Conical 300- 

3300 MC. Type N Feed (AS SHOWN) 
$12.50 

AS-31/APN-7: 10 cm. Polyrod in Lucite 
Ball. Type N. Fitting Coax Feed.$22,50 

Relay System Parabolic reflectors approx. 
range 2000 to 6000 Mc. Dimensions 4 th" x 3'. 
New $100.00 

Dipole for above $12.00 
TDY "JAM" Radar rotating antenna, 10 cm. 30 (leg. 

team, 115 V AC drive. New $350.00 
Parabolic Peel. Radiation pattern approx. 25 deg. in 

horizontal, 73 deg. in vertical planes $35.00 
Cone Antenna. .as 125 APR. ]1100-:02:0 so'. Stu), 

.n PUr-1 twirl! type "N" umwmo,, 814.00 

30' SIGNAL CORPS 
RADIO MASTS 

Complete set for erection of a full flat top antenna. Of 
rugged plymold construction telescoping into 3 ten - 

foot sections for easy stowage and transportation. .\ 
perfect set-up for getting out. Supplied complete: 2 
complete masts, hardware. shipping crate. Shipping 
wt. approx. 300 lbs. Sig. Corps No 2A289 -223-A. 
New $49.50 per set 

ASI4A/AP, 10 CM pick up dipole assy, complets) 
,v/length of coax and "X" connectors $3.50 

AS46A/APG-4 Yogi Antenna, 5 element array..$22.50 
30" Parabolic Reflector Spun Aluminum dish....$4.85 

10 CM GUN -SIGHT ANTENNA 
Spherical Itadonte 1lmtse Drive Motor, Dish, Eyed 

and Gunmount. TOTAL DIAMETER: Approx. 11 
inches. DISH: 13" Diam. FEED: Dipole and dial: 
vertex, SCAN: Conical at 2400 RPM. BEAMWIDTH: 
25'-30°. Entire unit may he pressurized up to 15 
lbs/in., and energy may he fed by any flexible coax. 
rabic. Complete unit with drive -motor and ra- 
b Mme $325.00 

AN/AIPS-2 
AN/APS-3 
AN/AIPS-4 
RU/GF 
SO -1 
SN 
PP-4/APQ-2 
MK 10 
MK IV 
SO -8 
CPN-8 
SG 
AN/APN4 
AN,'APN-3 
SE 
RA -30 
AN 'APN-7 
BM or BG 

Airborne S Band Radar 
Airborne 3CM Radar 
3CM Airborne Radar 
Complete Airborne Xmtr-Revr $99.50 
ICCM SEA Radar, 115VDC 
1CCM Portable Radar, 115V, 60 Cv. 
DC Power Supply from 400 Cy. $65.00 
10CM Gun Laying Radar 
800MC Gun Laying Radar 
10CM Radar 115V DC 
10CM NAV. Beacon, Ground Sta. 
10CM Heavy Duty Ship Radar 
Loran Set, Airborne 
Shoran, Xmtr. only 
10 cm Surface Search Radar 
H.V.P. Power Supply 
Airborne Beacon 10CM. 
1FF Sets, 115VAC 

MAGNETRONS 
Tube Tube Tube 
2127 2J49 720BY 
2131 2161 725-A 
2121 700 730-A 
2J22 706 OK 62 
2J26 2162 OK 61 
2132 3131 OK 60 
2137 5130 2156 
2138 718DY 2132 
2J39 

THERMISTORS VARISTORS 
13167018 
13167332 ... 
D167613 
O 166228 
D164699 
D163903. 
D166792. . 

$1.50 D171812 $1.50 
1.50 D172155 1.50 
1.50 D167176 1.50 
1.50 0168687 1.50 
2.50 D1672082, D171858 1.50 
1.95 308A, 3A, 27-B 1.50 
2.15 D168403 2.15 

RADAR TRAINER 
Bench set designed for training cersonnel in use of 
ABS radars, or any sets using "fl" presentation. Simu- 
lates convoy, ship, land, sea return with adjustable 
amplitude. range and azimuth. Brand new, in orig- 
inal cases, complete with all cables and instruction 
I. ook $325.00 

MICROWAVE COMPONENTS 

SBAND-3"x11 1/2"W.G.10CMr 
DIRECTIONAL COUPLER. Broadband. 

211 lb. Coupling. Type "N" Takeoff. 
Complete with all Hardware. Navy 
n ('.\ 11V-47.\.\ N-2. As show -n.537.50 

WAVEMETER, 2700-3400 MC. Reaction 
Typs' with counter Dial - Mfg., 
W.E. 0 

REACTION WAVEMETER, Mfg 
$92 

(7..F,'. 
31100-3700 SIC. 'Mir. Heart....$125.00 

LHTR LIGHTHOUSE ASSEMBLY. 
l'art of 11'r30 APG 5 & APO 15. Ile - 

'river and Trans. Cavities w/assoe. 
Tr. Cavity and Type N CPLf: To 

Recce. l'as 2C40, 2C43, 1H27. Tunable APX 2400- 
2700 1155. Silver Plated 

BEACON LIGHTHOUSE cavity 10 cm. for ,4í$'4N9.50 1:, 

Mfg. llernard Rice, each 
MAGNETRON TO WAVEGUIDE Coupler with$25. 72íA00 

Duplexer Cavity, gold plated . 

RT-39/APG-5 10 cm. lighthouse RF head c/o %$45mtr.00- 

Itecvr.-TR cavity comD". reeve. & 30 MC IF strip 
using 6.455 (2040, 2C43 11327 lineup) w/Tubes. 

721A TR BOX complete with tube and tuning plung- 
ers $.50 

McNALLY KYLSTRON CAVITIES for 707B 
12 

or 
21(20 $4.00 

F 29/SPR-2 FILTERS. type "N" Input and output. 
1D -Pass Over 1000 MC $12.50 

WAVEGUIDE TO n/a" RIGID COAX "DOORKNOB" 
t l l \ l'TER CHOKE FLANGE, SILVER PLATED 
ItlTO.\D BAND 532.50 

ASI4A/AP-10 CM Pick up Dipole with Gables 
50 

OM ECHO BOX. IO CM TUNABLE 
HOMEDELL-TO-TYPE "N" Male Adapters, 

522 
W..E5.0 

S1)187204 $2.75 
I. F. AMP STRIP: 50 MC, 120 d.h. gain, 2 MC Band - 

with, uses 6AC7's-with video detector. Less 
tubes .50 

POLYROD ANTENNA, AS31/APN-7 in Lucite 
$24 
Ball. 

9'vpe ' N" feed . 

ANTENNA, A9A/APR: Broadband Conical 
$22 

70500- 

':300 MC Type "N" Fred 
"E" or "H" PLANE BENDS. 90 Deg, lean flanges$12.50 

$7.50 

7/8" RIGID COAX -3/8" I. C. 

RIGHT ANGLE BEND, with flexible coax output :sickuD 

loop 58.00 
SHORT RIGHT ANGLE BEND, with pressurizing snit' 

the 3 00 

RIGID COAX to flex coax connector $3.50 
STUB -SUPPORTED RIGID COAX, gold plated 

lengths. Per length $8.00 
RT. ANGLES for above 52.50 
RT. ANGLE BEND 15" L. OA ."I ,o 
FLEXIBLE SECTION. 15" L. Male to f"male 8t.25 
,ii,'' RIGID COAX. BULKHEAD FEED T'P1'U.. Sti.en 

X BAND -1" x 1/2" W.G. 3 CM. 
I" x i'-* waveguide in 5' lengths, UG 39' Range to 

17040 rover per length $7.50 
Rotating joints supplied either with or without deet: 

mounting. With U040 flanges each. 517.50 
Bulkhead Feed-thru Assembly $15.00 
Pressure Gauge Section 15 lb. gauge and press 

nipple $10.00 
Pressure Gauge, 15 lbs $2.50 
Dual Oscillator, Mount. (Back to hack) with crystal 

mount. tunablo termination attenuating sings.SI8.511 
Directional Coupler, UG-40/U Take off 20 db $17.50 
TR-ATR Duplexer section for above $8.50 
Waveºaide Section 120 long choke to cover 45 deg. 

twist & 214r" adios, 90 deg. bend 64.5n 
Twist 90 deg, 5 choke to rover w/prey nipple 56.50 
Wavepuide Sections 214 ft. long silver plated with h l s 

flange 7. 
Rotary joint choke to choke with deck mmmting,$17.50 
3 cm. mitered elbow "E" plane $12.00 
UG 39 Flanges $ .85 
90 degree elbows. "E" or "H" plane otF" radius.$12.50 
45 degree twist 88.00 
APS-4 Under Belly Ayu'ml,y, 1s., loin- $375.00 

11/4" x 5/8" WAVEGUIDE 
CG 98B/APQ 17 12" Flee Sect. 114" x r>f," OD..$10.00 
X Band Wave GD. 11,3" x %" O.D. 1/16" wall alum- 

inum per ft. 75f 
Slot Tuner Attenuator W.E. guide. Gold Dlated..$6.50 
BI -Directional Coupler, Type "N" Takeoff 25 db. 

cunnling $27.95 
BI.Directional Coupler, 1."G-52. Takeoff 25 db coup- 

ling $24.95 
Waveguideto-Typa "N" Adaptor, Brnadhand 522.50 

K BAND -1/2"x 1/4"W.G.1.25 CM. 
APS-34 Rotating joint $49.50 
Right Angle Bend E or H Plane, specify combination 

$12.0, 
$12.00 

$4.00 
$400 
$5.00 
$4.511 
$5.00 

of couplings desired 
45' Bend E or 11 flatw, choke to cover 
Mitared Elbow, river to cover 
TR-ATR-Section. Choke to cover 
Flexible Section I" choke to choke 
"S" Curve Choke to cover 
Adapter, round to square rover 
Feedback to Parabola horn with pressurizedwin- 

dow $27.50 
90° Twist 510.00 

MAIL ORDERS PROMPTLY FILLED. ALL PRICES F.O.B. NEW YORK CITY. SEND M.O. OR CHECK. ONLY SHIPPING SENT C.O.D. 

RATED CONCERNS SEND P.O. ALL MDSE. SUBJECT TO PRIOR SALE, AND PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 
PARCELS IN EXCESS OF 20 POUNDS WILL BE SHIPPED VIA CHEAPEST TRUCK & RAILEX. 

131 Liberty St., New York 7, N. Y. Dept E-12 Chas. Rosen Phone: Dlgby 9-4124 
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SEARCHLIGHT SECTION 

RELAYS! 
CANAL ST., N.Y.C., 13, N.Y. WAlker 5-9642 

SEE OUR PREVIOUS ELECTRONICS 
ADS FOR LISTINGS OR 
WRITE FOR CIRCULARS 

TELEPHONE TYPE RELAYS 

These relays have been standardized so that 
coils and frames of most manufacturers can 
be interchanged without affecting adjustments. 
A wide variety of applicable combinations are 
thus possible from a comparatively small 
number of relays. 

Listed below are frames and coils from our stock. They may be purchased separately. 
However, a complete relay consists of coil and frame. 

Representative completed relays are also listed with voltage and current ratings. Values 
are indicative of sensitivity that may be expected from similar combinations. 
107 COOK, 3-6VDC, 6 make, 1 break (5As, A18258 BENDIX (Cook 102) 8-12 VDC, Cop - ICI, 12 ohm. Part of BC654, íR407 $ 3.95 per Slug, Slow Release, SPDT, 200 ohm, 

Part of SCR 522, #11365 2.49 
CLARE, 6500 ohm, 8maDC, 3 makes 13As), R5229A1 AUTOMATIC 6VDC, 3PST n.o 11276 4.25 (3As), 75 olio , Slow Release, #11412 2.50 
5035A7 AUTOMATIC, 1300 ohm, SmaDC, R502IAI AUTOMATIC 1300 ohm, 20maDC 

SPST n.o. í1A), 10103 1.75 Sl'ST n.e. (1111, P10413 2.95 

FRAMES 

(For Cost of Relay Add Price 
of Frame to Price of Coil) 

Stock 
No. Contacts 

Price 
each 

Stock 
No. Contacts 

Price 
each 

F101 IA 1.25 Fill 1B, 2A 1.75 
F102 2A 1.50 F114 1B, 3A 2.00 
F103 3A 1.75 F108 1B, IA, 1C 2.00 
F104 4A 2.00 F119 1B, 7A 3.00 
F105 5A 2.25 F107 2B,1A 1.75 
F106 lA,1B 1.50 F112 2B, 2A, 2C 3.00 
F107 lA, 2B 1.75 F118 2B, 5A, IC 3.25 
F108 lA,1B,1C 2.00 F113 5B, 2A 2.75 
F109 1A, 1C 1.75 F121 5B, IC 2.75 
F110 lA, 2C 2.25 F122 IC 1.50 
Fili 2A, 1B 1.75 FI23 20 2.00 
F112 2A, 2B, 2C 3.00 F124 4(' 3.00 
F113 2A, 5B 2.75 F109 l('. 1.1 1.75 
F114 3A, 113 2.00 F116 10, 4.1 2.50 
F115 3A, 2C 2.75 F117 IC, 5A 2.75 
F116 4A, IC 2.50 F121 IC, 5B 2.75 
F117 5A,lC 2.75 F110 2C, IA 2.25 
F118 5A,2B,IC' 3.25 F115 2C, 3A 2.75 
F119 7A, 1B 3.00 F108 IC, lA,1B 2.00 
F120 1B 1.25 F1iS 1C, 5A, 2B 3.25 
F106 1B, IA 1.50 F112 2C, 2A, 2B 3.00 

FRAMES WITH MICROSWITCH 
F125 
F126 

1A, 10 (Microsw.) 
1A, IA (Microsw.) 

1.75 
1.75 

SELENIUM 
Full -Wave 

RECTIFIERS 
Bridge Types 

Current 18/14 36/28 54/42 130.100 
(Con- 

tinuous) 
Volts Volts Volts Volts 

1 Amp. $1.25 $2.20 $3.60 58.95 
2 Amps. 2.20 5.60 6.50 10.50 2'; Amps. 13.00 
4 Amps. 3.75 6.75 8.75 
5 Amps. 4.95 7 95 12.95 27.00 
6 Amps. 5.50 9.00 14.00 36.00 

10 Amps. 6.75 12.00 20.00 45.00 
12 Amps. 8.50 16.00 25.50 52.50 
20 Amps. 13.25 24.00 36.00 90.00 
24 Amps. 16.00 31.00 39.50 98.00 
30 Amps. 18.50 36.00 
36 Amps. 25.50 45.00 

COILS 
(For Cost of Relay Add Price 
of Coil to Price of Frame) 

Stock 
No. Ohms 

K101 0.75 
K102 12 

Price 
each 
1.25 
1.25 

K103 250 1.25 
Ií104 450 1.50 
F105 500 1.50 
N106 500/1100 Dual 2.00 
K107 750 1.50 
F111S 900 1.75 
F109 1000 1.75 

o/ 

1 

/ 
Stock Price 

No. Ohms each 
K106 1100/500 Dual 2.00 
Kill 1300 1.75 
K112 2000 2.25 
K113 3000 2.50 
1\114 3600 2.50 
K115 4600 2.75 
1\116 6500 2.75 
K117 10,000 3.00 
K113 40,000 3.25 

A -C COILS 
Stock Price 

No. Voltage each 
F119 6V AC 1.75 
F120 24V AC 1.75 
1\121 110V AC 2.50 

SLOW ACTION COILS 
Stock Slow 
No. Ohms Action 

lí122 Ti Make 
K123 75 Release 
1\124 200 Release 
K125 300 Make 
K126 2000 Make 
K127 2500 Release 

Price 
each 
1.50 
1.50 
1.50 
1.75 
2.00 
2.00 

PRECISION POTENTIOMETER 
Standard Brand 

Square. Sine, Cosine = 1)160100 
for very loss fies. sweep circuit,; 

$9.95 ea. 

TERMS: -All Prices F.O.B. Our Plant. Rated 
Firms Net 10 Days: All Others Remittance with 
Order. Orders Under $10 Remittance With Or- 
der, Plus Approximate Shipping Charges (overage 
will be returned.) 

DELAY RELAYS 
PARAGON Model 815 ; 115 V, 
60 cyc; Adjustable 0 to 100 
sec; 21/2 sec Recycling time; 
SPDT, 10 Amp contacts; 
eR944 $13.95 
PARAGON Model 81OB: 115V, 
60 eye; 60 sec Delay, 2% sec 

I;,cyoling time; SPST, n.o., 10 Amp con- 
I:u'1,, -R945 $7.95 

AMPERITE TIME DELAY 
Single Pole Normally Open 2.40 ea. 

No. Volts Delay NO. Volts Delay 

AC, DC Sec. 
R346 115 60 
R347 115 30 
R348 115 15 
R343' 115 5 
' Edison Type 501 

STEPPING 
SWITCHES 

R316 
R950 
R951 
R952 
R953 

AC 'DC 
24 

6 

Sec. 
2 

60 
30 
15 

5 

AUTOMATIC ELECTRIC TYPE 13 Twenty Five 
Position; Non -Bridging \Vipers; Self Interrupter 
Springs; Maim. Oper. Volts; 24 V DC; Max 30V 
DC; 0.0 Amps; 30 Ohms. 
Three Levels, Three Bridging Wipers; #8903 17.50 
Three Levels with two wipers P11906 16.50 
Six Levels with two wipers #ß908 17.75 

110 V 60 CYC 
TIMING MOTORS 

INGRAHAM 8 RI'M Fully Enclosed sl 95 
TELECHRON 3.6 RPM 2.50 
GILBERT With Gear Train for 6 RI'Day 1.95 
GILBERT 60 RPM (1 RPS) 1.75 
HAYDON 1000x: 1 RPM 225 
HAYDON: 1 Ill'\(, 21V AI' 5 

No. D150734 
S.C. stock No. 2C6996- 
I053A/C2 

Standard Brand 
PHASE SHIFT 
CAPACITORS 

As Used in BC1053A, SCR - 
545 and other Radar Equip- 
ment. New, in original 
boxes. 10 for 150.00, 100 for 1250.00. 

17.50 each 

SHOCKMOUNTS 
Large Quantities of Lord, Barry, U. S. 

Rubber and Other Makes of Shockmounts in 
Stock. Most Sizes Available. Prices Below 
Manufacturer's Cost. Send Us Your Require- 
ments. 

APC TRIMMERS 
We Have Production Quantities of 13, 15, 

25, 35, 50, 75, 100 and 140 Mmf Air Trim- 
mers Available of Low Prices. 

MU -METAL LAMINATIONS 
Es, Fs, Is, Ls. Ten Sizes. Quantities Avail- 

able. 
Sample Kit, 6 lbs, Sufficient Quantity of 

Each Size for One Unit -Postpaid in U. S. A. 
$19.75 

H -F TIE POST 
Low- Los. \felao-'h.. I' 

1)011. Uictured .'U ..1 

14-40 Thread) ..67.50 C 
$67.50/M 

HERMETICALLY 
SEALED 

PLATE RELAY 

SIGMA Type; 5000 ohms, 
SPDT 1.5 maDC.#.R281.6.95 

KOVAR GLASS TO METAL SEALS 
HIGH -VOLTAGE FEED THRU 

J1t. 1+ it. 
Many types and sizes. Send us your blueprint or 
sample for our quote. Our prices are a fraction of 
original factory costs. 
SAMPLE KIT 
06 Seals (8 ea. 12 types) 
LAB KIT 
300 Seals (20 types) 

1500 
500 postpaid 

in USA 
postpaid 
in USA 

ULTRA SENSI. 
TIVE RELAY 

Nominal Operating 
Characteristics, 11,000 
ohms. 0.4 Ma. 4V DC 
SPDT Kurman BESS Adjustable Contacta .V 
Armature, ;R277. 10 for 55.00, 100 for 475.00 

5.95 each 

t 
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SEARCHLIGHT SECTION 

A. C. 
S 

INVERTERS 

SYNCHRONOUS $ WINCHARGER CORP. PU 16/AP, MG750, 

MOTORS $ input 24 vts. 60 amps. outputs 115 vts., 

5 400 cycle, 6.5 amp., 1 phase. $ 

110 Vt. 60 Cycle5 $ HOLTZER CABOT, TYPE 149F, input 24 vts. j${j 

at 36 amps., output 26 vts. at 250 V.A. 
HAYDON TYPE 1600, 1/240 RPM and 115 vts. at 500 V.A., both 400 cycle, 

$ HAYDON TYPE 1600, 1/60 RPM 
$ 

1 phase. 

HAYDON TYPE 1600, 4/5 RPM $ 
PIONEER TYPE 12117, input 12 vts., output $ TACHOMETER GENERATOR 

HAYDON TYPE 1600, 1 RPM $ 26 vts. at 6 V.A., 400 cycle. 
5 

& INDICATOR 
HAYDON TYPE 1600, 1 1/5 RPM PIONEER TYPE 12117, input 24 vts., output 

S $ GENERAL ELECTRIC, GEN. TYPE AN5531-1, 
26 vts. at 6 V.A., 400 cycle. 

TELECHRON TYPE B3, 2 RPM WINCHARGER CORP., PU/7, MG2500 in- 5 Pad mounting 3 phase variable frequency 

TELECHRON TYPE BC, 60 RPM $ $ output. 
put 24 vts. at 160 amp., output 115 vts. 

HOLTZER CABOT, TYPE RBC 2505, 2 RPM, at 21.6 amp., 400 cycle, 1 phase. GENERAL ELECTRIC, GEN. TYPE AN5531-2, 

60 oz. 1 in. torque. $ Screw mounting 3 phase variable fre- 
$ GENERAL ELECTRIC, TYPE 5D21NJ3A, in- 

quency output. 
put 24 vts. at 35 amps., output 115 vts. $ 
at 485 V.A., 400 cycle, 1 phase. $ GENERAL ELECTRIC, IND. 8DJ13AAA, 

SERVO MOTORS $ works in conjunction with above genera - 

S 
LELAND, PE 218, input 24 vts. at 90 amps. $ tors, ronge 0 to 3500 RPM. 

PIONEER TYPE CK1, 2 4 400 CYCLE output 115 vts. at 1.5 K.V.A., 400 cycle, 

PIONEER TYPE 10047-2-A, 2 4, 400 CYCLE, $ 1 phase. 

with 40:1 reduction gear. 
5 

LELAND, TYPE D.A. input 28 vts., at 12 

amp. output 115 vts. at 115 V.A., 400 
cycle, 3 phase. 

D. C. MOTORS 
$ D. C. ALNICO FIELD MOTOR l 
S 

DIEHL TYPE FD6-23, 27 vts. 10,000 RPM. 

BODINE NFHG-12, 27 VTS., governor con- ENGINE HOUR METER 

$ 

trolled, constant speed 3600 RPM, 1/30 $ 
H.P. ÿÿÿW.HOBBS, JOHN MODEL MI -277 records + 

DELCO TYP 5068750, 27 VTS., 160 RPM, time up to 1000 hours, and repeats, $ 
built in brake. operates from 20 to 30 volts. GENERAL ELECTRIC $ 

DU TYPE EIY2P6, 24 VTS., 5 AMP., D. C. SELSYNS 
.05 H. 200 RPM. $ 

$ 

GENERAL ELECTRIC, TYPE 5BA10AJ18D, $ VOLTAGE REGULATOR 
27 VTS., 110 RPM, 1 oz. 1 ft. torque. 

8TJ9-PAB TRANSMITTER 24 VTS. 
S 

GENERAL ELECTRIC, TYPE 5BA10AJ37C, ¡S 
LELAND ELEC. CO. TYPE B, CARBON PILE. 8T.111- INDICATOR, dial 0 to 360°, 24 

27 VTS., 250 RPM, 8 oz., 1 in. torque. Input 21 to 30 volts D.C. regulated out- 
S 

vts. 

put 18.25 vts. at 5 amp. 
BARBER COLMAN ACTUATOR TYPE AYLC 

WESTERN ELEC. TYPE BC937B, input 110 
5091, 27 VTS., .7 amp., 1 RPM, 500 in. 

to 120 volts 400 cycle. Output variation $ 
lbs. torque. 

0 to 7.2 ohms at 5 to 2.75 amps $$ RECTIFIER POWER SUPPLY 
WHITE ROGER ACTUATOR TYPE 6905, 12 

VT., 1.3 amp., 11/2 RPM, 75 in. lbs. WESTERN ELEC, TRANSTAT, input 115 vts., 
400 cycle output adjustable from 92 to HAMMETT ELECTRIC MFG. CO. MODEL 

torque. 
115 vts., rating .5 K.V.A. $ SPS-130. Input voltage 208 or 230 volts, 

$ AMERICAN TRANS. CO., Transtat input $ 60 cycle, 3 phase, 21 amps. Output 28 

AMPLIDYNE AND MOTOR 115 vts., 400 cycle output 75 to 120 vts. $ volts at 130 amps. continuous duty, 8 

or 0 to 45 volts, rating .72 K.V.A. $ point tap switch, voltmeter ammeter, 

AMPLIDYNE, GEN, ELEC. 5AM31NJ18A in- 
therm° reset all on front panel. 

put 27 vts., at 44 amp. output 60 vts. at $ 
8.8 amp., 530 watts. 

MOTOR, GEN. ELEC. 5BA50LJ22, armature SYNCHROS $ 
60 vts. at 8.3 amp., field 27 vts. at 2.9 $ 

$ 
MISCELLANEOUS 

amp. 1/2 H.P., 4000 RPM. S 1 F SPECIAL REPEATER 115 vt. 400 cycle. 

$ 2J1F1 GENERATOR, 115 vt. 400 cycle. $ PIONEER MAGNETIC AMPLIFIER ASSEM- 

$ 2J1F3 GENERATOR, 115 vt. 400 cycle. BLY Saturable reactor type, designed to 

PIONEER AUTOSYNS S 2J1G1 CONTROL TRANSFORMER 57.5 vt. supply variable voltage to a servo motor 

400 CYCLE S 400 cycle. 
$ such as CK1, CK2, CK5 or 10047. 

$ 211H1 DIFFERENTIAL GEN. 57.5/57.5 vt. $ SPERRY AS CONTROL UNIT, part No. 

TYPE AY1, AYS, AY14G, AY14D, AY20, $ 400 cycle. 
$ 644836. 

AY27D, AY38D, AY54D. $ 5G GENERATOR, 115 vt. 60 cycle. $ SPERRY AS AZIMUTH FOLLOW-UP AM - 

PIONEER AUTOSYN POSITION. DIFFERENTIAL GEN.$ PLIFIER, part No. 656030. 
S SD 90/90 vts. 60 $ SPERRY AS DIRECTIONAL GYRO, part No. 

INDICATORS & TRANSMITTERS. $ c $ 656029, 115 vt. 400 cycle, 3 phase. 
TYPE 5907-17, single, Ind. dial graduated SHCT CONTROL TRAN. 90/55 vts. 60 cycle. 

SPERRY AS PILOT DIRECTION INDICATOR, 
0 to 360°, 26 vts., 400 cycle. 5CT CONTROL TRAN. 90/55 vts. 60 cycle. 5 part No. PILOT contains AY 20. 

TYPE 6007-39, dual Ind., dial graduated 5SDG DIFFERENTIAL GEN. 90/90 vts. 400 $ 
0 to 360°, 26 vts., 400 cycle. cycle. 

TYPE 4550-2-A, Transmitter, 2:1 gear ratio 
26 vts., 400 cycle. 

Write for Catalog 14E100 

ALL PRICES 
F. O. B. 

GREAT NECK 
N. Y. 

ALLEN CALCULATOR, TYPE Cl, TURN & 

BANK IND., part No. 21500, 28 vts. D. C. 

TYPE Cl, AUTO -PILOT FORMATION STICK, 
part No. G1080A3. 

PIONEER GYRO FLUX GATE AMPLIFIER, 
type 12076-1-A, 115 vt. 400 cycle. 

Ì 

363 GREAT NECK ROAD, GREAT NECK, N. Y. 

Telephone GReat Neck 4-1147 
Western Union address: 

U. S. Export License -2140 WUX Great Neck, N. Y. 
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13.50 
3.25 IIG IOSA/II LN A 3.67 

'UG lib/U BN J 
1950 55íb 5 A280 

10.2025 A237 
. 4 Cw 328Ál4 BNC CAP .45 UG 131/V 9KL-N 2275 8430 Aí42 1t In 

UG 148/II UHF -N í.9g 2275 5430 25 A243 14.00 
IIG 160A II N S 2.20 
UG 188/ Pulse P 32.60 

SEARCHLIGHT SECTION 

FROM A to Z POWELL SERVICE IS BEST 1 
AN Connectors -over 2500 different D IFFERENTIAL, Gear 643268, 1 Mm. Volt Type Ms. Lent. Ois. Price 4 U'pes in stock. Write for new four 13/16" 0D x I '4" .haft w two ball .1 400 G191P10494TA S/0 1 a 92 1.89 ' page reduced price list. World's be -I bearings, our nOso $3.95 .15 Soo G91P15491T 13!31 39 2 190 .98 'service on AN connectors, Liberal Dis- Ulb'b'EStENTLAL, Dual, 206832, prob- 1S 200 G191P1S492TA 7/16 1 S 8 252 1.19 count! ably Deft of a gltn director unit, add ;ÿa d00 Gí91P18d94TA 5/8 1 3/16 450 .98 

BATTERY -BA 210-6V dry cell dated tour pieces of information and give sum. .22 loo Gí91 P22á91 13/32 i 3/á3z 
1ái 

1.49 Nov. 1951, orig. cases guar $ 49 I Ill!}' 11/4" U. U. by "long. Cost .22 400 í91P22404 13/32 1 3/8 173 1.49 ' í;A35 -manic except 11,(íV $ ,IA alwut $200. New in overseas pack. 21 100 G191P24451TA 7/ie 1 7/íe 384 1.19 
COAXIAL Connectors -stock delivery., ONLY $5.80 .27 

í0o 6391P27á91 º/li 1 3/32 20 1.59 
C of C. NEW LOW PRICES. 

200 G391P27492TA 5/8 1 3/8 303 1.19 ZYMOU NT -Breadboard chassis in 33 Soo Gí91 P33 á917A 5/a 1 1/16 a 1.95 
No. stock with individual mounts for car- '33 200 G191P33492TA 5/a 1 7/16 1.19 Group Type Price .39 200 G191P39492TA 5 UG 9/U N Y $3.11 lulls components, Kit E31666....$19.95 .39 400 G191P39494TA 1}/16 1 3168 399 

1.19 
1.59 

N 1.óá FILTER, Liuc -Uí70735, 66 db 911. ,56 100 Gí91 Pá7491 º 1c 1 3/0 1.75 
UG 19 B/U N l:i6 KC to :;U SIC-Pe'Infl 110\' t01't'itl:ll .68 

200 G191P56492TA 3/4 1 11/18 394 1.80 
IL UG 20 B/U N 

1.58 200 G9í P69á92 

35 

9/16 1 28/92 24 2.10 1.61 roils herni sealed, Lit]}', Patel 111 82 400 G191P82494TA 1 1/16 2 3/16 101 2.10 IIG 21 O N 95 AMP. 82,95 1'0 400 G191 P1059á7Á 1 1/16 2 18 78 2.10 UG 21 A/D N 1.76 .D 200 767-236 21/116/16 
/16 1 1 li 200 2.20 01 21 C(U h 1.19 

GEAR DRIVE -5:1 -Grove 296 tiny 1.0 400 -767-78 3/4 2 9 á2 soa 1.80 
UG 2íD U 

1.54 planetary, 114" to 1/4 -- reg. $6.00. * Net Vitamin N 1.42 Sale iQ:but similar. 
UG 22 U N S 1.97 $2.90 

s 
UG 22B/II N S 1.50 EADER-,y POTENTIOMETERS, 25 watt, these excel- VDC VAC AMP Cat. f Pr;r.e. UG 22C,'U different color seal:, and controls ore made by the lead- N 8 1.40 11R wire or 

in 
CG 23/U N J 1.20 Ensile, e 267535, 1"xl"x5/16, for berm.manufacturers an a original carton.. ]0 3 2 BIT 93.0.5 UG 230/4 N J 1.90 sealed relays transformers. etc $.22 Priced ridiculously low. only 20`./0 of list. Satis- 10 13 4 Dll 9.95 
UG 24U 
UG 23D/U N J 1.89 Many others in stock, write for list. (action au: r ntced! uhm'antinl stock, u0 to 10 13 b D12 4. Su ' UG 2aU N 

P -90 7000 pieces, of a miss. 10 13 12 D14 5.60 s .90 INSULATORS -Pillar, ceramic glazed, to la 36 Dí6 8.90 , 
'UG 27AUG /II Ñ 

B 1.30 (tapped 110[11 ends. Ohml Hush Shaft Cntff Price 10 13 22.6 D15 10.10 
B 2,26 2 b/8 S.d O -H $ 51.04 20 6 Dí7 b.5.'. UG 27B/U N B 3.16 Die. High Tap Price 3-3 1/' 20 26 4 DIB 7.4.. UG z7C/u N B '3.76 1/4" lj2" 6-32 $ .U5 15 310 C 1.04 0 26 019 BOn 'UG 28A/II N T 3.76 1/2" 1/2e 6-32 .05 1.5 :i/8 1/8 D-24.5 1.04 20 28 12 021 10.^: UG 29/U N A 1.401:5 1/2 tJ4 1 1.04 20 28 22.6 023 I8._u IIU 29B/U N A 1,65 `cone I 2" (1-3'2 .(1,) :p t/2 /-F U-245 1.04 40 52 2 024 1U.10 'UG 30/U N A 2.50 cone 9 16 6-32 .09 2 328 ll-295 1 .04 40 fit 8 14.65 UG 57B/U N A 1.72 3!8" 5/!i" $-3'1 .()5 30 3/8 C 1.04 40 12 028 íB.05 'UG 58A/U N H 1.12 3. $" $^ 6-32 .115 Su .1/8 1/8 0._45 1.04 40 5'L __.6 Dui 94.30 UG 68 /U N R .78 SU 8 N 1 .04 u0 8 í)3l 13.50 UG 69Á/U HN P `3j$" 1" tì-32 .07 8*d U- 100 í3U .5 U38 9.85 /.1.04 UG 69/01 HN P l.4á 1/2" I 1: 2" $-3'? .08 100 3/8 

/16 
D-245 1.04 120 " D47 23.9.1 UG 593/U HN P 2.45 120 156 4 1348 36.011 Al UG BOA/u HN J 1.51 10VDC- full wave. others full wave bridge 

UG 
UG 83/U UHF -N 1 .75 

acre IIG 87/U BN P 1,70 RE(l'I I'll'. Its -low current bridge / R 1.50 
VDC \'AC'. M:\ Ca, ,{ Prim 'VG 88/U BNC P .90 
20 26 10 soot a 70 UG 88 R/II BNC 
20 3eì o0 .a3n1 1.0.; ' UG 89/U BNC J 1, p 

100 í:t0 10 .2U4 0) IIG 90/II BNC S 1.33 
30u 

31,3o5 

90 IU .5310 6.U0 UG 9R Á/II Ñ 
P 2.11 

IIG BS A/II N 8 :13.,63RECTIt'IER5 high volt:,er h:.lf 
B4 

VDC Inverse MA Cjt. UG 
UG 

87 A/IIÌ NB.75130370A.01098 A/IILNR.í5130370 
26 0222.80 'IIG í00A/ULNp.;4ö 

280 740 5 A224 1.50 'IIG 
1242;4' LN 9 4.00 

280 740 26 A225 1.60 UG 
050 3860 5 A227 3.60 e UO 102/U Twin 

P, 84 
IIG 105/II Twin A 1.40 o850 1850 25 A228 4.20 ' 010 108/U Hood .16 975 2780 6 A230 .10 
VG 107B/II N T 3.75 1300 3700 b A232 10.90 
UG 1O9Á/01 LN -N 1300 3700 5 A233 0.60 

13(10 3700 26 A234 8.30 
1625 

UG 110/ SKL N 16^5 4800 6 A234 8 
1.05 

IIGI87A II N P 3.48 
IIG /U UHF -B 2.60 
IIC 173/II UHF U .29 ,UG 176/II UHF U .14 
UG 178/U UHF U .14 UG 180A/II Pulse P 5.95 'UG 181A/II Pulee J 5.85 
UG 182A/II Pulse P 5.65 
UG 185/II BNC R .99 ,MR 196 U Hood .89 
UG 20l/U BNC-N 2.28 
J 201 BKL T 4.50 

®UG 203/01 UHF P .76 
UC 208/U BN R 1.45 
UG 212A/U HN B 3.25 

®UG 213A/U LN -N 3.89 
UG 215/II LC A 3.85 
IIG 224/U UHF A 1.15 'SO 239 UHF R .40 
UG 242/U BN T 4.27 
UG 246/01 BN P 2.25 'UG 262/U RN A 5.29 
IIG 254A II BNC R .Bfi 
UG 255/ UHF-BNC 1.98 'PL268 UHF A .73 
PL 26D UHF P .47 
PL 259A UHF P 58 ' UG 260/U BNC P .89 
UG 281/U BNC J 1.10 ,IIG 282/II BNC 8 1.06 
UG 271/II LC -N 7.56 
UG 273/U UHF-BNC 1.49 

II> 
PL 274 UHF A 1.10 
L10 274/U BNC T 2.31 
PL 276 Twin A 2.10 'UG 275/II slit, P 5.50 
UG 276/U SRL B 9.00 
IIG 290/II BNC R .90 IIG 291/U BNC s 1.05 
UG 2B8/II UHF R 3.75 
UG 308/U BNC B 2.75 'UG 309/U BNC-HN 3.29 
UG 333/U HN J 4.90 
Uö 336/II BNC-N 3.95 'UG 342/U BN n .95 
UG 349/U BNC-N 2.70 
UG 362A/II LC R 0.40 'M 858 UHF T 1.50 
M 359 UHF B .30 
UG 413/1I 8N T 42.00 
UG 414/11 HNC A 1.95 II0 421/II Twin P 2.88 U0 422/II Twin R 2.86 'IIG 423/U Twin S 6.40 
UG 483/U N J 3.49 
UG 496/II HN P 6.40 
UG 496U HN R 2.95 
IIO 535'17 BNC R 1.98 
U0 638/U N P 3.64 
UG b84/II N -C 2.40 II0 b8b/II C -N 2.01 
UG b60/II C T 9.85 ,CO 567/II C B 6.02 
IIO 688/II C R 1.60 U0 689/U C R 1.95 'II0 070/01 C 9 1.86 
IIO 671/U C S a,ll 
UO 573/II C P 2.72 'U0 826/II BNC R 1.05 II0 631/II C 8 8.85 M8913/II CAP ,49 
1PC2260 plu` -fn .39 
IPC2350 socket .39 
3PC9176 cable ter .39 

111,IPC27000 NC HV 2.49 IPC28000 HNC HV 2.49 
MC 28 

P 
R .48 

MC -210 R .53 
'MC-250yp 

etter Definition 
P .53 

A -Adapter Straight R -Panel Receptacle 'B -Adapter Angle S -Cable Panel Jack J -Cable Jack T -Adapter Tee 
P -Cable Plug U -Bushing 

SPECIALIST 
IN 

ELECTRONIC 
SUPPLIES 

HAROLD H. POWELL 
Widely Known for Fair Dealing 

and Good Service 

2104 MARKET ST. 
PHILA. 3, PENNA. 

LOcust 7- 5285 
OINT -Universal Aluminum '/a" bore 1 

1 1/11" overall length $ 85 
KNOBS -National and Eby in stocks 

include new Eby S67 luir 9 08 
`AMP -Black Light -4 4V -TS 5-" dia. 

x 5 %"-Ness $.3 
NE -51 .09 
NE -2 .09 
AR -I Argon 21/áW std. base ,_5 íi50 

MOTOR 1 RPM Synchron s3rO 5aú 
60 RPM Telechron-6 Watt 84.30 

5K 

NETWORK DELAY, 1400 ohm. 20K 
alum. can 1 3/6 x 1 3/3 x 3 a/ ". 2.1 micro second #661 $.95 

NON-LINEAR Coil-RET-D164820 tiny 
saturable reactor used In BC 604 Useful RELAY -telephone style, 3600 ohm 5 as harmonic generator. in DC amplifiers rttilliampere, 2 micro switch, DPDT etc. Permally tape core only .0004 inches 10 .1 contacts. A 28000 Bargain..86.45 
thick. Cost twice this $2.90 RESISTORS -Deposited carbon 54 watt, OIL FILLED Subminiature Vitamin very high short & long term stability. 

Q Condensers. low noise, radial leads: 2.2K, 10K, 47K, 
POTENTIOMETERS -50 & 100 watt. í0(1K, 4ï0K, 1Meg. 2.2Meg $ 15 RESISTORS -Composition RTS 1,¢ W. 
Ohms Watt Cat. f Pelee 10%:111 RMA values, many other types. 
12 50 WL $1.41 BTS 36 ea., 100 for $2.50 500 13 1.49 SELENIUM Rectifiers Stock delivery 500 100 1.49 

800 50 O -J 1.48 of Sacker high quality units. 
Mid. Volt Type Ma. Lent- Q... Pr060 

.0033 600 "774-6O6Á 9/32 13/16 218 5.74 .0082 400 G191P82294TA 11/32 15/16 73 .89 .01 100 G191P10391 1/4 3/4 59 1.35 .81 200 G91P10392 1/4 3/4 76 1.44 .01 400 088P10394 1/4 3/4 113 1.49 .01 600 G91P10396 5/16 7/8 62 1.49 .01 200 G191P10392TA 11/32 7/8 479 .89 .012 200 G191P12392TA 3/8 28/32 100 1.44 .015 200 G191P15392TA 11/32 28/32 380 1.19 .015 400 G191P15394TA 11/32 29/32 99 1.44 .022 100 G191P22391 11/32 7/g 20 1.65 .027 200 G191P27392TA 11/32 29/32 98 1.44 .033 400 0191P33394TA 7/16 15/16 98 1.44 .033 200 G191P33392TA 3/8 15/16 401 .98 .043 200 G191P43352TA 7/16 15/16 164 1.29 .056 200 G191P56392TA 7/16 15/16 97 1.44 .068 200 G191P68352TA 7/16 15/16 569 .89 .082 400 G91P82394 í1j32 1 3/8 31 1.49 

3/8 1 1/8 0-H 1.04 3/8 11/10 D-245 1.04 Ifa 1/esd 1 1.24 3/8 7/81 D-245 1.24 
1/2 1/8ed D-245 1.40 

QUARTZ Crystal-915KC 1%...9.19 

RECTIFIERS-small 130VAC 
4 35 Ma. $ .64 250 Ma. 51.42 

100 Ma. .92 450 Ma. 2.ífib 
Ma. .88 300 Mi. 

:t 

TIME 
DELAY Relay -adjustable from 

1-60 seconds, 1/16" spaced one sec- 
ond marks for accurate, easy setting. 
Contacts SPOT, 1000 W; 115 VAC Oper. 
2 second spring recycle when deenergiz- 
ed. Fully enclosed in attractive black , 
bakelite 3" round case. Brand new. 
Reg. price $26.46. Model TD -I31.$11.95 
Model TD -í5S (15 See.) $13.95 
TRANSFORMER -400 cycle, hermeti- 
cally sealed, 117V in; 596 Vet. (o 
157MÁ. SV (al 2A. 6.3V C4 O.6A, 6.3V (ï 
4.5A, 6.3V (K'4.5A out 3 y4 x 45% x 5". 
Brand New. ONLY $4.95 
TRANSFORMERS. Pulse - 901756-501 
RCA. 15-10 dia. x 1 Y." high, 165 turns 
on primary. 3:10 turns secondary, core is 4 
%." stack of .007 inch "F" laminations. 
Magnetic Metals Co. Audio 58, used to , 
form 7.3 microsecond pulses $1.50 
901756-502, 111'A, same core & can as 
501, 100 Lt 100 turns, used to form 2.2 
microsecond pulses 

UL ppro e.t Cord Se'. t ft.. fresh. 
Dî09 Brown $ 23 

VI BRATOR Power Supply, 1'8.204.\ 
Radiant, 12VTH' in, -upply plate and 

screen volts for telephone repeater EE99 
plus TY14, 6" x 7" X 3íd" with cable & 
18 contact Jones, spare VS -1 6 pin vi- 
brator & schematic in case. orig. over- 
seas pack, two to the case. 
Checked output, not simultaneously: 
190V -OMA, 92V -4011íA, 150V 16M.-\, 
130V -42M:í, 125V-28MA 'ahead of fil- 
ter) $5.95 

WIRE, Non -Strip Rex. CJR red or 
blue #26-19/38,500 ft. spools. This 

tiny wire can be soldered without strip- 
ping. excellent for that intricate job. 
Reg. $16.50 per m., 500 ft $2.75 

TRA Care tauten to make sure all 
MI shipments have the right items, are 
shipped at the right time to the right 
place with the right packing. 

YOU will be pleased with our stock 
and service on these regular lines too: 

Alu -o -Mils, Alpha, Automatic, Cannon, 
Carling, Chicago Transformer, Crest 
Labs., Eby, Electro Mfg's., Federal, 
Grayhill, Greenlee, JCT, Kings, Na- 
tional, Sarkes, Switchcraft, Tuck, 
USECO, Vector. 

ZENITH -Remote Control unit 115 
VAC input 4) RPM output either 

direction with control cable, switches. 
etc. Ideal for moving "hot" Items in 
measurements labs. A dozen were used 
in a psycho lab for remote control of 
potentiometers. Plenty of torque. New 
in orig. ctn. Few leftl IIURRYI 98.95 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
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Checked -Tested 

and APPROVED 
It has to be right!... when it's from Semler. Semler is one 
of the leading suppliers of precision test equipment to the 
aircraft industry. Semler is a recognized and approved 
source of supply for many foreign and U.S. Government 
agencies. / 

...WHEN IT'S FROM 

ANIAPS-6 

AIRBORNE RADAR 
This multi -purpose, multi -range set can 

be used as: 1) Conventional radar; 2) 

Gun aiming; 3) Beacon; 4) Identification 
signals; up to 100 miles. Originally de- 

signed primarily for night fighters, it is 

also suitable for fog and low visibility 
conditions. There are four Radar -scan - 

'Ting ranges (nautical miles); 65 -mile; 
25 -mule; S -mile; and 1 -mile; PLUS a Gun - 

Aim range of 1,000 yards or less. The 
instrument has a 120 -degree scanning 
cone, normally. This narrows to a 15 -degree 
one during the gun -aiming operation 
only. 65 -MILE AND 25 -MILE RANGES 

present a scope showing target range 

and azimuth deviation from line of 
flight. Progress towards target moves 

the target indication down the scope. 5 - 

MILE AND 1 -MILE RANGES bring ele- 
vation into scope with addition of an ele- 
vation -blip which will show in relation 
to target. AT 1,000 YARDS, GUN AIM 
ranging brings a gun sighting pattern on 

scope, with a positive indication when 

target moves within 250 -yards' range. 

c2ern, 
ASSOCIATED INDUSTRIES, INC. 
PHOTOGRAPHIC 
5730 Wilshire Blvd. 
Los Angeles 36, 
California 

The AN/APS-6 is illustrated above in the chief 
assembled components making up the set (NOT 
shown in proportion). The illustration does not 
show minor junction boxes, racks, etc., which, 
however, are included with the unit when shipped. 

TELEVISION 
BC640 

CAMERAS 
TRANSMITTER 

This is a crystal -controlled com- 
plete ground station, including 
speech amplifier. Suitable for police 
radio, taxicab, ground -to -plane, 
etc. Operates 110-125-V., 60 -cycle, 
or 220-250V.-60 cycle; 1 Ph.; 100- 
158 Mcs; with a push-pull HK24G, 
75 W. output at the final ampli- 
fier. Also, Class B, AM, Push-pull 
811's; auto transformer. Transmit- 
ter keys at 30 wpm satisfactorily. 

BC639 
RECEIVER 

Originally designed for use with 
BC640 above. Same power supply; 
same range, 100-158 Mcs. 1 RF 
and 3 IF stages; RA42 power sup- 
ply; includes signal strength meter. 
AM receiver also suitable for CW 
operation. 

CABLE ADDRESS: 
Sembro 

Los Angeles 

Vertical scanning 
40-60 cps. Hori- 
zontal scanning 
13,500 - 15,800 
cps. 350 line res- 
olution. Uses 
1848 Iconoscope. 
Six stage video amplifier unit with band pass of 
about 3.5 mcs. Entire unit is self-contained com- 
plete with RF transmitter, having a power output 
of 25 watts, operating on a carrier frequency of 
60 to 110 mcs. All controls are readily accessible 
on the exterior of the set. 

RCA 
CRV 59 

A highly efficient unit which was originally used 
by the U.S. Navy for directing pilotless aircraft. 
It is now being used by laboratories and universi- 
ties throughout the country for particular experi- 
mental work in the field of television. It is in- 
valuable for training purposes in television schools. 
Industrial application for the observation of in- 
struments that are inaccessible for size or physi- 
cal hazard. Currently being used for observation 
of aircraft in the California Associated Wind 
Tunnels at the California Institute of Technology. 
For TV studio use, this camera may be used in 
the movie pick-up chain. It may also be easily 
adapted for driving from a master synch genera- 
tor. Ideal for use in place of a monoscope for 
alignment purposes. 

ELECTRONIC AIRCRAFT 

6855 Tujunga Ave 
North Hollywood, 
California 

118-18 Ventura Blvd. 
North Hollywood, 
California 

PRECISION 

TEST 

EQUIPMENT 

In Stock Now 
TS3/AP TS80/U 
TS10B/APN TS89/AP 
TS12/AP TSI00/AP 
TS13/AP TS101/AP 
TS15/AP TS110/AP 
TS16/APN T5111/CP 
TS19/APQS T5118/AP 
TS23/APN TS125/AP 
TS24/ARR2 TS126/AP 
T526/TSM T5131/AP 
TS27/TSM TS148/UP 
TS32/TRC1 15155 
TS33/AP TS170/ARN5 
TS34A/AP TS174/U 
TS35/AP 15175/U 
TS36/AP TS184A/AP 
TS45/APM3 T5204/AP 
TS51/APG4 T5226/AP 
TS56A/AP TS239/UP 
TS59/APN1 15251 
T561/AP T5268/U 
TS67/ARN5 15323 
TS69 TS428 
TS78/U 

Semler Photographic Division; 
COMPLETE LINE OF AERIAL 
CAMERAS, LABORATORY, & 
SPECIALIZED PHOTOGRAPHIC 
RECORDING EQUIPMENT. Sem- 
ler Aircraft Division; COMPLETE 
LINE OF AIRCRAFT INSTRU- 
MENTS & ACCESSORIES. 

In Stock Now 

1E19 1-122 I-222 
1E21 I-130 I-223 
1E36 1-139A BC -221 
1E45 1-145 BC -376 
1E46 I-148 BC -906 
1E57 1-155 BC1066 
1-56 1-173 BC1201 
1-72 1-176 BC1203 
1-95 1-177 BC1277 
1-96 1-196A BC1287 
1-100 1-198 BE -67 
1-115 1-208 OAP -1 

TS21/CRN5 TS102 AN/APR-1 
TS34 TS117 AN/APR-4 
TS62 TSI25 IS -185 

Dumont 224 - Dumont 241 
Oscilloscopes 

Ferris 18B Microvolter 

Hewlett- Packard 200D 
Audio Oscillator 

ATA - ASD/SWR 

ASSOCIATED INDUSTRIES, Inc. 6855 Tujunga Ave., North Hollywood, Calif. 
Phone: STanley 7-5458 



SEARCHLIGHT SECTION 

QUARTZ CRYSTALS 
NEW LISTING 

Made from the finest Brazilian Quartz. Will provide a high degree of activity and frequency stability. All tested and marked by the manufacturer to a very close tolerance. In the frequencies outlined below the crystals itemized under the heading "From & To" are mostly in progressive frequencies between the limits shown (as for example: "From 3300 to 3377," are as follows: 3300KC, 3301KC, 3302KC-, 3377KC.) are of limited quantities in each frequency. Those listed singly are in quantities of 50 or more. 

FROM 
1915 
2030 
2175 
2300 
2320 
2420 
2604 
2605 
3105 
3652 
3729 
3805 

4104 
4244 
4305 
4400 
4600 
4800 
4913 
5100 
5300 
5320 
5500 
5630 
5633.3 
5655.5 
5677.7 
5700 
5706.6 
5722.2 
5744.4 
5800 
5900 
5955 
6000 
6000.6 
6150 
6175 

FT243 

Prong centers 1/2", Prong dia. 3/32" 
Price $1.15 ea. (25 for $25.00) 

TO 
1995 
2065 
2155 

2390 
2490 

KC 
3689 
3799 
3823 
4100 
4150 
4290 
4397 
4480 
4690 
4898 
4941 
5195 

5897.5 

5775 

5892 
5975 

6075 

FROM 
6100 
6225 
6250 
6275 

6300 
6400 
6500 
6506.6 
6700 
6800 
6815 
6830 
6900 
6978.75 
7228 
7325 
7458.75 
7440 
7500 
7606 
7625 
7650 
7675 
7700 
7725 
7728.8 
7750 
7751.25 
7773.75 
7775 
7800 
7825 
7850 
7875 
7900 
7925 
7950 
7925 

6173.3 

6292 
6375 
6498 

6675 
6775 
6875 

7475 
7597 

7673.3 

TO FROM 
7906 
8000 
8025 
8050 
8100 
9206 
8300 
8385 
8400 
8500 
8600 
8786.25 
8808.75 

6975 8876.25 
8921.25 

7281 9135.0 
7375 9342 

9405 
9500 
9516 
9608 
10075 
12608 
12700 
12800 
12902 
13004 
13010 
13100 
13213. 

7790 13302 
13400 
13500 
13837 
13903 
14038 
14110 
16585.55 
17170 

TO 
7968 

8175 
8275 
8375 

8475 
8575 
8650 

9399 
9499 

9589 
9638 

12698 
12783 
12890 
12998 
13009 
13099 
13196 
13299 
13361 
13496 
13554 
13897 
13996 
14092 
14198 

CR 1A/AR or FT241 
Prong spacing 1.2", Prong die. t/g" 

Price 79¢ ea. 12 for $9.00 
FROM TO FROM TO 

(Frequencies .Frequencies 
IN KC) in KC) 

2853 
3988 
4188 
4285 
4300 
4788 
5020 
5100 
5120 
5200 
5250 
5300 
5410 
5470 
5500 
5468 
5470 
5810 
5891 
5910 
5923 
6011 
6130 
6203 
6270 
6300 
6370 
6400 
6490 
6500 
6600 
6744 
6815 
6905 
7270 
7330 
7460 
7500 
7540 
7541.6 
7560 
7600 

7625 
7650 
7738 
7740 

4374 7750 
7760 

5090 7770 
7775 

5180 7778 
5295 7780 

7790 
5396 7800 

7810 
7825 
7830 
7850 

5780 7851 7880 
7900 
7910 
7925 

5960 7930 
6080 7940 
6195 7950 
6275 7970 

7975 
6375 7990 

8002 
6499 8010 

8007 
6590 8012 
6685 8092 

6877 
6980 8370 

8205 
8308 
8300 
8407 
8412 
8405 
8506 
8645 
8630 
8985 
11677 

8298 

8490 
8561 

8650 

FROM 
2200 
2300 
2410 
2561 
2600 
2704 
2802 
2916 
3117 
3154 
3325 
3435 
3857 

XL5 Dual 
3 prongs 1/2" X 

1 19/32" prong 
dia. 

Price $1.95 ea. 

2520 & 2698 
2731 & 2891 
2436 & 2276 
3128 & 3153 
2605 & 3153 

XL5 Single 
3 prongs %2" x 
1 19/32" prong 

dia. 

Price $1.35 ea. 

TO 
2210 
2384 
2450 

2698 
2787 
2891 

3171 

3371 

EDLIE ELECTRONICS, Inc. 

FT241A 
SPECIAL TYPE WE. 

Prong spacing 1" CTS. 
Prong Size 3/32" din. 

These are in successive steps of .1 

MC variation from 20.0 MC 
to 27.9 MC 

Suitable for low frequency purposes 
(1/54 of Stated Values) 

Price $1.15 ea. 

UNASSEMBLED CRYSTALS 
consists of quartz crystal plates 
made for FT243 holders. Furnished 
complete with holders, electrodes, 
springs and all hardware. 

Price .29 ea. 
Crystal plates available in the fol- 

lowing frequencies: - 
7533 7750 7873 8475 
7541 
7550 7775 

7950 
8275 

8750 

7640 
7650 

7800 
7825 

8325 
8450 

7700 7850 

154 Greenwich Street, 
New York, N. Y. 

Telephone Dlgby 9-3143 

WIRE -CABLE 
CORDAGE 

CO -122 3 conductor each #22 AWG neoprene 
jacket 550' lengths 

CO -127 single #14 AWG braided and tinned 
copper braid shield 

MULTI -CONDUCTOR 
2 conductor AWG 12 7 conductor AWG 16 
7 conductor AWG 14 19 conductor AWG 16 

14 conductor AWG 16 6 conductor AWG 20 
11 conductor shielded 10 conductor AWG 16 

AWG 20 22 conductor AWG 16 
2 conductor AWG 18 

2 conductor shielded AWG 10 

AMOUR 
DRIA-23 DHFA-100 FRIA -4 

SINGLE CONDUCTOR AWG 10 
shielded cable with terminal lug each end 

100' and 150' lengths 

WIRE 
AWG 18 copperweld 
AWG 29 tinned copper 
Resistance wire AWG 32 
AWG 22 with nylon core plastic insulation 

OIL FILLED CONDENSERS 
MFD VDC Each Ten MFD VDC 
1 600 .85 .80 .5 2000 
2 600 .95 .95 .25 3000 
4 600 1.40 1.40 .5 3000 
5 600 1.65 1.60 .2 5000 
1-8 600 2.50 2.35 .1 7500 
.01 1000 .85 .80 1 7500 
.5 1000 .95 .90 .1 12000 
2 1000 1.65 1.60 .0008 15000 
1 1200 1.65 1.60 .2 15000 
1 1500 1.75 1.65 .045 16000 

SPECIALS 

Each 
2.00 
2.85 
2.95 
4.50 
3.95 

12.50 
7.95 
12.50 
14.95 
12.95 

80-86 Crystal in Holder $2.50 
Balloon with Hydrogen Generator $2.50 
300 Feet Aerial Wire $2.00 

Ten 
1.90 
2.80 
2.90 
4.25 
3.95 

12.00 
7.95 

11.75 
14.80 
12.50 

TUBES PARTS 
MICROWAVE TEST EQUIPMENT 

10 CM echo box CABV 14ABA-1 of OBU-3, 
frequency range 2890 MC - 3170 MCS. Direct reading micrometer head. Ring 
prediction scale plus 9% to minus 9% 
Type "N" input. Resonance indicator 
meter. With accessories, spares and 10 
CM directional coupler. Brand New. 

2C34 
2X2/879 
3824 
3C24 
7C4/1203A 
10Y 
15R 
30 Spec.. 
39/44 
45 Spec 
WE 203A 
316A 
WL 531 
713A 
801A 

5.45 
.55 

4.95 
1.60 

.70 

.65 CK 1005 

.40 CK 1007 

.25 1626 

.35 1629 
6.75 2051 
.60 7193 

4.95 8011 
.90 9006 
.25 C5 

TUBES 
803 3.60 
826 .65 
864 .25 
931A 4.45 
955 .30 
957 .35 

.45 

.90 

.35 

CEqr72 
CK 70 
CRP 72. 
E1148 
HY 615 
RKR 72 
RK 73 
5BP4 
5FP7 

.25 1J6 G 
1.10 1B3 GT 

.50 3A4 
1.50 SU4G 
.30 6 K6GT . 

8.00 

.85 
4.15 

.85 

.30 

.20 

.85 

.45 
4.25 
1.75 
.70 
.80 
.60 
.57 
.60 

HI VOLTAGE FILTER CHOKES 
.4 HY 4.5 Amp DC 3 ohms 1230 RMS to 

ground. New. 
1 HY 3.2 Amp DC 3.5 ohm GE69G459. 

New. 
1.7-3 HY 2 AMP DC 34,000 VDC GE Y346A. 

New. 

NAVY ENTERING TYPE INSULATOR 
Porcelain flanged bowl with brass rod, fit- tings and aluminum shield. Dimensions 
41/8" high, 6-5/16" OD at base. Brand new 
$4.50. 

10 CM ROTATING ANTENNA 
24" Parabola in turret 360° span at 12 RPM 
DC, motor control and reversing switch New. 

TIME DELAY SWITCHES 
1 Minute 115 VAC 60 cycle Enc. in Water- 

proof Metal Case New $5.25 
3 Micro Switches Contact at 40-41-42 Second 

Time Delay 110 VAC Motor New $4.50 
Thermo Switch 50° to 300° F 115 VAC @ 6A 

230 VAC @ 5A 
Breaks Contact with increase in Tempera- 

ture New $1.35 
CONTACTORS 

DPST 115 VAC 60 cycle 15 Amp De -Ion Line 
Starter Westinghouse $6.95 

DPST 115 VAC "AB" #700 $5.95 
RELAYS 

12 VDC DPST Allied Control Box 32 $1.25 
24 VDC DPDT Allied Control BJD36 $1.45 
24 VDC 3PDT 8 Amp $1.50 
110 VAC DPST I Amp Contacts Struthers 

Dunn CKA 1970 $3.65 
115 VAC DPST Struthers Dunn CXA 2997 $3.65 
220 VDC DPDT Struthers Dunn CK 2122 $4.50 
230 V 50 cycle DPDT G.E. 12HGA11A2 $4.00 

ROLLER INDUCTANCE COIL 0-15 
MH WITH VERNIER ADJUSTMENT 

Coil is wound on ceramic form 31/e" long. 
Right angle drive gear with 5/e" shaft. 
Three position switch for vernier operation 

New -Meissner -C-625 
METERS 

Portable 0-25 Amps AC Weston #433 Brand 
New $37.50 

Switch Board Panel 0-100 Amps DC Weston 
#269 with 100 Amp Shunt Brand New 
$24.95 

EQUIPMENT 
Walkie-Talkies 2.3-4.6 MC 
MN -26Y Bendix Compass Receiver 
BC -733 Glide Path Receiver 
DAB -3 -Direction Finder 
RDTF Receiver Equipment 200-550 KC Fixed 

Tuned 
SWITCHES -BATHTUB -OIL FILLED -MICA CONDENSERS -POTENTIOMETERS. SEND FOR CATALOG 

COMET ELECTRONIC SALES CO. 
22 Washington St. Tel. BEacon 2-7863 Brighton 35, Mass. 

TERMS: Minimum order $5.00 - Mall 
orders promptly filled -All prices F.O.B. 
Boston, Mass. Send M.O. or check. 
Shipping charges sent C.O.D. 25% de- 
posit required with all C.O.D. orders. 

424 December, 1952- ELECTRONICS 



SEARCHLIGHT SECTION 

COMPASS 
COMMUNICATIONS COMPANY 

393 GREENWICH STREET 

NEW YORK 13, N. Y. 

CABLE ADDRESS: COMPRADIO, N. Y. 

ALL PHONES: BEEKMAN 3-6509 

Suppliers of 
MARINE, GROUND & AIRBORNE 

TRANSMITTERS 
FROM 25 WATTS TO 5 KILOWATTS 

RADAR 
SONAR 
TEST SETS 

TELEPHONE EQP'T. 

CONVERSION EQP'T. 
-MOTOR GENERATORS 

-CONVERTORS 
-DYNAMOTORS 
-INVERTERS 
-POWER SUPPLIES 

-RECTIFIERS 

AND 

TCS-Collins mfd. Navy radiotelephones 
for shipboard and mobile use, compelte with 
all accessories for operation from 12, 24, 110, 

230 volts d.c. and 110 or 220 volts a.c. 

TDE-Navy or commercial marine trans- 
mitters, complete 110 & 220 volts d.c. and 

a.c. 

TBK-Navy high frequency transmitter, 
2-20 mcs; 500 watts output. Supplied com- 

plete with m/g and starter for d.c. or a.c. 

operation. 

WE MAINTAIN 
OUR OWN FULLY 

EQUIPPED TESTING 

LABORATORY TO 

TEST AND GUARANTEE 
ANYTHING WE SELL 

SCR-284-the famous mobile and ground 

station for field use. Large quantity of com- 

plete sets available. 

MAG-lo cm. portable link radar trans- 
mitter receivers, 6 -volt operation. 

TBN-200-500 kcs, complete with 220/440 
volt, 3 ph. 50-60c. power supply-conserva- 
tively rated at 1 kw. output. 

SCR -510 and 610 in quantity. 

TBM-Same transmitter but with speech 

input equipment to give 350 watts phone. 

TBL -Navy all -wave transmitter; 350 watts 

output: CW and phone. Supplied complete 

with m/g and starter for d.c. or a.c. operation. 

TAJ -Navy intermediate freq. transmitter, 
175-550 kcs; 500 watts output. Supplied 

complete with m/g and starter for a.c. or d.c. 

operation. 

BEACONS 

AN/CPN-8 10 cm. 

AN/CPN-6 3 cm. 

YJ and YG ... for shipboard use 

TUBES SPECIAL PURPOSE and TRANSMITTING TYPES 

BIG SAVING! 
FERRULE TYPE 

RESISTORS 
Immediate Delivery from Our Stock of 
Over 250,000 

Wide assortment from 0.2 to 300,000 ohms 

ENAMEL-GLASS 
FIXED-ADJUSTABLE 

NEW AND IN PERFECT CONDITION 

Nearly All Made to JAN Specification 

Write for Catalog E-12 

ELECTRONIC DIVISION 

UNIVERSAL YONKERS CORP. 
137 Alexander St., Yonkers 2, N. Y. 

IMMEDIATE DELIVERY 
PL -112 

PL -118 
P L -147-A 

PL -151-A 
PL -259-A 

U -16-U 
U G-34 / U 

UG-88 / U 

U G-260 / U 

U G-306 / U 

NOW IN STOCK 

P. J. SALES - WO - 4-2490 
99 Murray St. New York City 7, N. Y. 
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FOR THE BEST 

IN ELECTRONICS! 

PARTIAL LISTING 
OF OUTSTANDING 

SURPLUS COMMUNI- 
CATIONS EQPT. 

MARINE 

IMMEDIATELY 
AVAILABLE 

COMMUNICATIONS CO. FROM STOCK 

TELEMARINE 

TCS X'mttr-Receivers for Ship or 
Shore. 

4U RMCA HF/IF with Auto Alarm 
& Em'gcy X'mttr for Shipboard In- 
stallation 

TBK HF 500W. Transmitter with MG, 
Starter, and Spares. 

GO -9 100/125 W. IF/HF Ship or Air- 
craft Transmitter, Al or A2 Emis- 
sion. All New with Spares. 

150 -AY Mackay IF Ship X'mttr. 

8707 RMCA Ship Radio Compass 

3040 W. 21ST STREET, 
B'KLYN 24, NEW YORK. 
PHONE: ESPLANADE 2-4300 
CABLE: TELEMARINE, N. Y. 

EXTRA! 
PE -104 POWER SUPPLIES for Re- 
ceiver of SCR -284, NEW, with 
Spare Vibrator, Export -Packed. 
Large Quantity Available. WRITE 
FOR PRICES. 

MISCELLANEOUS 
DZ -2 Direction Finders 
GP -7 Aircraft Transmitters 
ZB -3 ILAS Eqpt. 

SCR -283 RCVG & X'mttng Eqpt. 
Complete. 

RT-3/ARN-1 Altimeter 
RADIOSONDES AN/AMQ-1A to D. 

New. 

SCR -610 Crystals, in sets (120 
channels) or individually. TESTED. 
Write for PRICES 

GROUND & AIR 
COMMUNICATIONS 

TDQ VHF 100-156 MC 50W. AM 
X'mtttr for 110 V. 50/60 C. AC. 

BC -797 VHF 110-126 MC, 50W. AM 
Output or 110 V. 50/60 C. AC. 

SCR -284 Ground Portable AM, Trans- 
Recr Eqpt. for Field Communica- 
tions. 

SCR -522 VHF, 4 -Channel, 100-156 
MC Trans-Rcr Eqpt. for Plane or 
Ground Communications. 

SCR -511, Walky-Talky, 3-6 MC, 
Crystal Controlled Trans-Recr, with 
Plug -In Units for Freq. Changing. 

96-200A, 2 KW Wilcox X'mttr. 125- 
525 KC, 3 Cabinets: RF Unit, 
Modulator, Rectifier; Al, A2 and 
A3 Emission. 

SAVE! SAVE! SAVE! 

SURPLUS 
RADIO 

CRYSTALS 
PRICED TO SELL . . . AT A FRACTION OF THEIR ORIGINAL COST 
MFG. BY WESTERN ELECTRIC AND FEDERAL TEL. & RADIO 

ALL FT -241-A HOLDERS 

Available As Follows For: 

SCR 608-A and SCR 628-A SCR 528 and SCR 538 
BC 684 120 per set BC 604 80 per set 

500 KC Crystals $1.95 ea. 
1000 KC Crystals $3.95 ea. 

QUANTITIES AVAILABLE 

Write For Price Quotation On Your Requirements. 

CH JA 
BOX 356-Z EAST PASADENA STATION PASADENA 8, CALIFORNIA 

PHOTOCOLA SALES 
417 N. Foothill Blvd. SY camore 2-4131 
Pasadena 8, Calif. RY an 1-6751 

FREE 24 PAGE 
SURPLUS SALES CATALOG 

WANTED new or clean used electronic surplus. 
Please state exact description of the condition 
and details of modification. Include lowest 
price in first letter. 

Audio Oscillator Hewlett-Packard 200 
BR 20-20,000 c.p.s Exc. $110.00 

LM & BC -221 Frequency Meter with 
cal. book, crystal, and tubes Exc. 99.50 

T8 -352/U Weston Test Set Exc. 150.00 
T8 -173/ÚR Frequency Meter 90-450 

mc. complete with crystal, cal. book, 
& -115 VAC. Power Supply...Llke new 600.00 

TS-148/UP New Mfg. PU R 
Signal Generator 196A Like new PUR` 
Million Signalizer Radio & TV Like new PUR` 
Dumont 208 Scope Exc. PUR 
TS-146/UP X -Band Signal Genera- 

tor Exc. PUR` 
TS-34/AP Portable Oscilloscope Exc. 350.00 
TS -12 Test Set for X -Band Box 1 & 2 

complete Exc. PU R 
Measurements Corp. Model 82 Stand- 

ard Signal Generator 20cy.-50mc. .Exc. PUR 
Hewlett-Packard Model 410A. High 

Frequency V.T.V.M Like new PUR' 
Kay Electronic Mega -Sweep 100 kc. to 

1000 mc Exc. PUR 
APR -4 Search Receiver PUR. 
Tuning Units for APR -4 Receiver PUR 
BC -348. BC -312, BC -342 Receivers PUR* 
APS-3 Exc. PUR 
SCR -284 Fields Sets Exc. P U R 
APN4A or B Exc. PUR 
APR -5A Exc. PUR 
SCR -545 Radar Trailer PU R 
Type 120A Test Set 130-210 mc. 

Boonton Radio Corp PUB. 
Antenna AT 104/APN9 New 20.00 
Automatic Pilot Inverter 

Type DA Input 28VDC. @ 12 amps. 
Output 115V., 3 phase, 400 cps. 
115VA. Exc. 80.00 

T-17 Hand Microphone with cord and 
PL -68 Exc. 4.50 

Impedance Bridge 650A General 
Radio Like new PUR' 

HS -23 8000 ohm. Used 52.95 New 5.95 
HS -18 8000 ohm. Used 1.75 New 2.25 
HS -23 600 ohm. Used 3.50 New 6.95 
HS -38 600 ohm. Used 1.75 New 2.25 

PUR-PRICE upon request. 
NOTE: One of the largest and most complete elec- 
tronic surplus stocks in the country. We nave 
thousands oftubes, capacitors, plugs, accessories, 
transmitters -receivers, test equipment. etc. Send us 
your requirements. 
TERMS: Prices F.O.B. Pasadena, California. 25e 
on all C.O.D. orders. Californians add 3% Sales 
Tax. Prices subject to change without notice. 
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WAREHOUSE CLEARANCE, TUBE. SALE 
NEW, STANDARD MANUFACTURERS; IMMEDIATE DELIVERY 

083/VR90 . . . .$1.20 511.2 $19.50 
0C3/ V R 105 . . . 1.20 5T4 1.50 
OD3/VR150 ... .85 64C7 .95 
143 .85 6407 1.20 
1.4507 .78 6415 2.25 
1822 3.75 611J6 2.10 
1824 14.95 686G .75 
1627 17.50 6C6 .79 
1B32/5324 ... 3.95 6C8C .79 
11021 . 1.25 6H6 .69 
1622 1.25 61(7 .75 
1623 1.50 6S47 .74 
18127 2.95 6SC7 .97 
1P23/CE-1 . .. 3.50 6SH7GT .79 
1R4/1294 .... .85 6587 .79 
174 .59 7C4/1203A .. .75 
243 .95 7E5/1201 .. .95 
2AP1 8.95 7E6 .55 
2B22 4.25 IOY 1.50 
2C33/RX2334 . 3.45 1246 .85 
2C40 17.50 12C8 .89 
2E22 3.49 1286 .69 
2121 9.95 12/5GT .57 
23214 12.95 125E7 .75 
2122 14.95 12517GT .65 
2.127 22.50 14H7 .97 
2.134 38.45 1417 1.10 
2150 69.50 15R 1.00 
2155 95.00 2304 .65 
2X2 .89 30 .48 
2X2A 2.15 45 .35 
344 .85 534 3.95 
387/1291 .62 714 .69 
3824 5.50 76 .58 
3C23 10.50 77 .65 
3024/240 .... 1.95 78 .80 
3101'1 3.95 100TH 10.50 
306/1299 .... .62 112A .49 
3EP1 4.95 211 1.25 
2FP7 4.50 227A ...... 4.50 
30P1 4.75 2748 2.95 
3JP12 14.50 304TH 13.95 
4P922/ELSB .. 9.75 304TL 19.50 
41925/EL6CF . 8.95 3504 6.95 
4136 _ 175.00 3594 2.50 
4137 175.00 3716 2.95 
56P1 5.95 3884 2.95 
5221 23.95 394A 4.25 
5FP7 2.50 450TH 44.50 
SJP1 23.50 450TL 44.50 

4644 S 9.50 
531 14.50 
532A/1832 . 3.95 

3.75 
706AB 22.50 
7064Y-GY .. 32.50 
7074 14.50 
7214 2.45 
723AB 22.50 
724A 2.95 
7248 5.95 
725A 8 50 

14.95 
79.50 

.85 
5.95 

10.50 
4.95 
1.79 

10.95 
2.85 
8.95 
3.35 
3.40 
1.45 
1.39 
2.95 
7.95 
9.50 
4.50 
3.50 
6.50 
3.95 
6.95 
1.25 
3.65 
1.79 
7.50 

.45 
958 .60 
991/NE16 .25 
1616 2.95 

.89 
1.95 
2.00 
2.00 

1619 
1624 
1625 
1629 
1655/65C7 .97 
1846 115.00 
2051 .95 
8005 5.85 

SAVE ON 

1N34 
1N38 
11.140 
1N47 
1N55 
1N56 
1N58A 
1N60 
15163 
1N64 
1T5GT 
1Z2 
VS -2 
2AP1 
2C21/1642... .69 
2C39 25.00 
2C39A 29.95 
2C40 9.95 
2C43 15.00 
2C44 
2C51 
2C52 
2D21W 
2E24 

E26A 
7E30 
2J21A 
->J22 
2.126 
2J27 
931 

TUBES 
13A2 $1.00 2132 39.50 
043/VR75... 1.10 2J33 27.50 
0132........ 1.40 2134 27.50 
0B3/VR90... .95 2J36 110.00 
0C3/VR105.. 1.00 2J48 27.50 
0D3/VR150.. .90 2155 85.00 
1622 2.25 2156 149.50 
1823 8.95 2361 39.50 
1624 16.50 2362 39.50 
1626 2.35 2K22 39.50 
1B27 17.50 21(23 39.50 
1832 3.10 2K25 29.50 
1642 17.50 21(26....... 79.50 
1N21B 2.75 21(28 32.00 
1N21C 14.95 21(29 23.95 
1N22 1.25 2)(41 110.00 
1H23 1.25 121(45 110.00 
1N234 2.25 2)(48 Write 
1N23B 3.50 21(54 Write 
1N26 7.50 21(55 Write 

.69 2)(56 115.00 
1.50 3AP1 8.95 
8.50 3623 4.95 
4.50 3624 4.95 
2.75 31324W 7.50 

.89 3626 3.50 
1.25 3628 6.50 

.60 3BP1 4.95 
2.39 3C22 80.00 

.30 3C23 9.95 
1.95 3C24/24G 1.50 
2.95 3C27 2.75 
9.50 
8.95 

3C31 3.15 
3C33 9.95 
3C45 16.95 
3DP1 3.95 
3E29 13.95 
3FP7 1.95 
3GP1 3.95 

1.19 3HP7 3.95 
5.95 4-65A 17.59 
4.95 4-125A 25.001 
2.49 4824 6.95 
6.65 4C27/CV92 17.50 
4.50 4C28 25.00 
2.95 4C35 24.50 
1.98 4E27 14.95 
7.95 4321 129.50 
6.95 4322 129.50 

14.95 4J23 129.50 
14.95 4326 129.50 
27.50 4327 129.50 

12GP7 
12H P7 
15E I 15 

Special: VACUUM CAPACITORS 
12 mmfd., 20.000 v. $ 7.50 
12 mmfd., 32,000 v. $10.00 

MI Prices F.O.B. Los Angeles, subject to change 
without notice. Minimum order $3.00. 

7054 

726A 
75oTL 
801 
803 
804 
805 
807 
810 
811 
813 
814 
815 
816 
826 
83OB 
832 
8324 
836 
838 
838W 
845 
945W 
866A 
8724 
884 
902P1 
957 

BRAND NEW 

4328 129.50 
4129 149.50 
4J30 249.50 
4J31 99.50 
4.141 99.50 
4152 200.00 
4X150A 32.50 
4X500A 90.00 
C5B 7.50 
5AP1 4.95 
5BP1 . 4.95 
5BP4 4.50 
5CP1 4.50 
SC22 35.00 
5021 19.95 
5FP7 1.95 
5FP14 16.50 
5GP1 4.50 
5HP1 6.95 
5HP4 95 
53P1 194..95 
51P2 19.95 
5JP4 19.95 
53P5 19.95 
5J23 59.50 

11.95 
39.50 
1.50 
1.98 

5J 5330 
5R4GY 
5T4 
C6L/5528.... 12.50 
6AJ5 1.95 
6AK5WE 1.50 
6AL5W 1.75 
6ANS 3.65 
6AR6 2.25 
6456 2.30 
6BL6 Write 
6BM6 Write 
6C21 19.50 
6F4 4.50 
6J4 6.95 
61(4 3.50 
65N7WGT 2.00 
6SU7GTY Write 
7C23 69.50 
9LP7 4.95 
12ÁY7 4.50 
1213P7 16.95 

25.00 
13.50 

1.25 
.69 

SPECIAL PURCHASE SALE! 
RADIO SHACK PARES PRICES 

ON EVERY OIL CONDENSER! 
8020 $ 2.50 Order No. Cap WVDC Type Sale 

9001 1.75 TE -303 .1 2000 $ 1.50 
9002 1.50 TE -135 .1 7500 25F475 3.50 
9003 1.75 TE -109 .1 13,000 25F313 8.95 
9004 1.75 TE -134 .1-.1 2500 26F709 2.95 
9006 .75 R-20104 .25 20,000 14F63 27.50 
CE22/918 1.50 TE -294 .5 600 CP70 .79 
CK5O1LX 1.50 TE -154 .5 2000 XLMJW 1.55 
CK1089 1.50 TE -169 .5 2500 2509 3.25 
EL513/4622 9.75 RE -1295 .5 3000 TJH 3.50 
ELC5B 9.75 RE -1298 .5 3000 CP70 2.96 
ELC6A 7.50 RE -2010 .5 25,000 14F103 39.50 
EL6CF 8.95 RE -1242 1.0 1000 TJL 1.00 
EL302.5/3821 4.50 RE -1244 1.0 1000 TJU 1.00 
F0274 S 8.95 RE -1297 1.0 1500 1509 1.85 
FG -90 6.50 TE -159 1.0 1500 CP70 1.65 
GL -3164 . 3.40 RE -20106 1.0 10,000 10020 29.50 
GL -4344 . 22.50 RE -370 1.0 15,000 14F63 38.75 
GL4464 2.50 TE -153 1.5 1500 .95 
01605 49.95 RE -1136 2.0 600 CP70 1.65 
ML -531 14.50 RE -1143 2.0 1000 23E11 1.00 
QK-59 85.00 RE -2001 2.0 1500 T 2.15 
QK-60 85.00 RE -1221 2.0 2500 2509 5.50 
QK-61 85.00 R E-1243 2.0 3000 CP70 5.95 
QK-72 83.00 RE -1237 2.0 4000 23F47 8.95 
RK -25 3.69 RE -1206 2.0 5000 14.95 
RK -65 26.50 7E-132 4.0 400 25F664 1.95 
RK-72/CRP72 1.95 RE -1240 4.0 600 TLA 1.95 
RX21 3.85 RE -1147 4.0 600 609 2.75 
RX233A/2C33 3.45 RE -1148 4.0 1000 2.95 
VR -90 1.20 R E-2006 6.0 600 CP-70 2.75 
VR -105 1.20 RE -1222 6.0 1500 TRS 3.25 
VR -150 .85 RE -1123 8.0 600 CP-70 4.95 
VT -127A 2.95 RE -1279 8.0 1000 T 4.50 
WL -417A 22.50 RE -1278 8.0 1000 L 3.95 
WL -6538 . . . . 75.00 RE -1227 10.0 600 26F441 5.95 
ZP-653 65.00 RE -1158 10.0 1000 TJL 6.50 

RE -1160 10.0 1000 1009 6.50 
TE -44 50.0 100 KLH 9.95 

RADIO SHACK 
CORPORATION 

167 Washington St., Boston 8, Mass. 

TUBES 
FG -17/5557. Wr te 2044 49.50 
T-20 3.75 205F Write 
RX-21 4 95 211/ V T4C . . . .75 
FG -27A 4 95 217C 4.95 
FG -32 12 95 12214 1.95 
45 Spec 32 RX233A 3.50 
RK47 4.95 FG -235A.... Write 
FG -57 13.95 250R 8.95 

YOUR SURPLUS WANTED 
We Pay Highest Prices! 

R IK60/1641.. 2.25 250TH 20.00 
HY69 4.50 250TL 12.50 
CRP -72 .75 FG -2534.... Write 
RIKR-72 .75 1 FG -258A.... Write 
CRP -73 .75 2746 3.25 
RKR-73 .75 2794 Write 
75T 6.95 282A Write 615 
7571. 5.95 3014 Write 632 ß3V......... 1.101 304TH 8.95 KÚ676 
FG -95/5560.. 22.50 304TL '_ 8.95 7004 
VT98-Br..... 19.95 307A/RK75.. 4.25 7006 
98R 5.95 1308A Write 700C 

5 FIGURE only 

¡ VEEDER ROOT 

COUNTERS 95j' MODEL S-1 
Size am" wide x 1-5/16" long. Dove- 
tail mounting -removable lever. 

J-1.00 Write 310B 
100-L Write 3164 .75 
100TH 8.50 323A 19.95 
FG -104 29.95 327A 4.50 
FG -105...... 19.00 331A 10.95 
V1.1-111 95 349A 8.50 
114B Write 3504 5.95 
HF120 9.95 350B 
F-3234 7.75 355A 
VT -127A. 3.75 371B 
HF -140 Write 3746 
FG -172 29.50 388A 
H F200 14.50 393A 
2014 98.00 394A 
201C 98.00 4174 

12.95 7076 
708A 
7134 
714AY 
715A 
7156 
715C 
717A 

Write 719A 
.75 720AY 

3.95 720BY 
1.49 7214 
8.95 722A 
3.55 7234/B 
8.50 

J. S. H. SALES CO. 
Dept. E-19, 7552 Melrose Ave. 

Los Angeles 46, California 

GUARANTEED 

4234 Write 
434A 19.95 
446A 1.19 
4466 3.50 
450TH 35.00 
451 3.95 
464A 10.95 
469 13.95 
471 2.25 
527 12.95 
530 16.95 
531 5.75 
532 2.95 
536 Write 
551 Write 
559 1.49 
575 13.95 
587 Write 
605CX Write 
609 Write 

Write 
19.95 
39.50 
16.50 
16.50 
16.50 

700D 16.50 
7014 4. 
702A 2.75 
703A 4.95 
7044 Write 
705A 1.50 
70611Y 29.50 
706BY 29.50 
706CY 29.50 
706FY 29.50 
706GY 29.50 
7074 7.95 

17.50 
3.95 

.95 
5.50 
6.25 
8.95 

22.75 
.98 

24.50 
Write 
Write 

2.95 
1.95 

16.95 

7248 
725A 
726A 
726C 
730A 
750T1 
801A 
802 
803 
804 
805 
807 
807W 
808 
809 
810 
811 
812 
813 
814 
815 
826 
828 
829 
8298 
830B 
832A 
833A 
836 
837 
845 
852 
860 
861 
861A 
864 
865 
8664 
8663R 
8698 
872A 
874 
876 
881 
884 
889R 
905 
923 
927 
931A 
9538 

'953D 

WRITE TODAY FOR 

FREE 8 -PAGE FLYER. 

HUGE LISTING OF 
OFF -PRICE VALUES! 

TUBES 
2.75 
6.95 

Write 
59.50 
25.00 
99.50 

.39 
3.95 
3.75 

10.95 
3.25 
1.59 
9.95 
2.95 
2.95 

10.95 
3.50 
2.75 

11.95 
2.95 
2.90 
1.95 
9.95 
9.95 

11.95 
2.75 

10.95 
34.95 

3.45 
1.45 
8.50 

19.95 
3.75 

19.95 
.45 
.39 
.98 

1.35 
1.25 

53.00 
2.75 
1.10 

.59 
1.50 
1.60 

139.50 
3.25 
1.25 
1.25 
6.50 

Write 
Write 

953E Write 
954 .33 
955 .49 
956 .49 
957 .49 
958 .69 
959 2.95 
977CX Write 
979 . Write 
980D Write 
991 .39 
1005 .69 
1006 2.75 
1007 .89 
1613 Write 
1616 .90 
1619 .39 
1624 1.45 
1625 .39 
1631 1.50 
1644 .89 
2050 1.40 
2051 1.10 

Write 
Write 

5514 
5523 
5560/FG95 22.50 
5586 249.50 
5611 115.00 
5635 8.95 
5646 8.95 
5651 2.75 
5654 2.95 
5670 4.30 
5672 2.00 
5676 3.35 
5687 4.25 
5694 2.60 
5702 6.50 
5704 4.50 
5787 6.00 
5814 3.25 
5844 5.50 
5915 1.00 
6026 Write 
8012 1.95 
80144 Write 
8020 1.25 
8025 4.95 
9001 1.25 
9002 .98 
9003 1.50 
9004 .69 

Special: VACUUM CAPACITORS 
50 mmfd.. 20.000 v. $10.00 
50 mmfd., 32,000 v. $-12.50 

100 mmfd., 20,000 v. $14.50 

Thousands of other 
your requirements. 

types in stock. Send us 
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R`eddgutviset= doy 

Vttownktce Tear S«4&mett 

TO AMERICAN INDUSTRY: 

WESTON LABORATORIES 
announces 

A New and Unique Electronic Service 

Because of the unusual demand for military elec- 
tronic test equipment, we will re-create pieces with 
military nomenclature of acknowledged superior de- 
sign in small or moderate quantities. 

Moreover, we will do this at a speed unheard of in 
electronic circles. Our vast library of technical infor- 
mation, together with unexcelled laboratory facilities 
under the control of the finest technicians, frequently 
permit procurement of critically needed test gear 
otherwise unavailable. 

We often are able to produce and deliver before 
similar material can be supplied as GFE or govern- 
ment bailment. 

Complete satisfaction assured, and best of all, our 
prices reflect considerable savings to you. Write, 
wire, or telephone. 

TEST EQUIPMENT HEADQUARTERS 
Cable: WESLAB Tel: Boston: WE 5-4500 

?'Utø« 444atu 
ZUfatoet 93, 11?2444, 

TELEPHONE 

RELAYS 
Large Stock of 

CLARE. TYPES C D & E 
COOKE. AUTOMATIC -ELECTRIC 

ALL TYPES of COILS and PILE-UPS 
Send I Your Sper8. for Our Quote 

CLARE TYPE C STANDARD SIZE 
SENSITIVE TELEPHONE RELAYS 

Coil Contacts Will Close at Price 
I) 6500 ohms IA 4 MA $2.25 ea. 
2) 6500 ohms IC 2 MA 3.00 ea. 
3) 6500 ohms IB-IC 3.5 MA 2.75 ea. 
4) 6500 ohms 2A -1B 4 MA 3.00 ea. 
5) 6500 ohms 3A 4 MA 3.00 ea. 
6) 6500 ohms 3A-IB 4 MA 3.00 ea. 
7) 6500 ohms 5A 5 MA 3.25 ea. 

CLARE TYPE G HALF SIZE 
SENSITIVE TELEPHONE RELAYS 

Coil Contacts Will Close at Price 
I) 6500 ohms 2A 5 MA $2.50 ea. 
2) 5800 ohms 3A 4 MA 2.50 ea. 
3) 5800 ohms 2B -IC 5 MA 2.50 ea. 
4) 4850 ohms IC 4 MA 2.50 ea. 
5) 3600 ohms IC 6 MA 2.00 ea. 
6) 4850 ohms IA 5 MA 2.00 ea. 
7) 3300 ohms (None) ACTUATOR LSO ea. 
All aboye Relays may be used for continuous duty 

Operation on 110V. D.C. 
OTHER TYPE G TELEPHONE RELAYS 

I) 1300 ohms IA -IC 24 or 48V. $2.50 ea. 
2) 700 ohms 2A -IC 24V. 2.50 ea. 
3) 400 ohms IA 12 or 24V. 1.65 ea. 

CONTACT SYMBOLS 
A=Norm. Open B=Norm. Closed C=S.P.D.T. 
G.E. Relays DCR2791-ß109P36 Coil -10,000 ohm, 
Contacts 1A, 1B Operates on 8 MA..Price $1.65 
Signal Wheelock Relays $IiS9665 Coil -2,000 ohms 
Contacts -1A, 1B, 1C Operates at 9 MA. .. ... 

Price -$2.75 ea. 
Leach Relays Type 1025 -SN -BF. Coil -24V. 425 
ohms. Contacts-D.P.S.T. Norm. closed. Rated 
at 10 Amps Price -$I.50 ea. 
Five Prong CR -2791 G.E. Plug In Relays. 
1) C-103025 2200 ohms SPDT 9.5 MÁ..$4.00 ea. 
2) C-1091328 700 ohms SPDT 6 MA..53.00 ea. 
Slow Release (For SCR.522.A) Telephone Relays. 
Part No. A18258 Price -$2.00 ea. 
Clare SK -5032 (Hermetically Sealed) Plug-in 
Relays. Coil -30 ohms 6 volts Contacts-DPDT. 

Price -$4.00 ea. 

Chase 
Electronic Supply Co. 

222 Fulton St. 
New York 7, N. Y. 

Dlgby 4-3088 
H011is 4-5033 

Portable Instruments 
Molded Bakelite case 7" x 41/" x 3" 

D.C. MICROAMMETERS 
5..10..50 microamperes 

THERMOCOUPLE MILLIAMMETERS 
1. 5..5..10 milliamperes 

THERMOCOUPLE VOLTMETERS 
5 to 508 volts 

Available in multiple range 
combinations 

Precision Electrical Instrument Co. 
146 Grand Street New York 13, N. Y. 

0A2 .90 
0B2 1.00 
0C3 1.00 
OD3 .90 
1AE4 1.25 
1E1 .50 
1822 2.00 
1B24 9.50 
1837 15.00 
1B42 8.50 
1P23 2.75 
1Z2 3.75 
2C22 .25 
2C26 .25 
2C26A .40 
2C34 .60 
2C40 
2C51 (W.E.) 12.50 5.75 
2D21 1.35 
2E25 5.00 
2J21A 6.50 
2J26 15.00 
2J27 15.00 
2J31 22.50 
2J32 25.00 
2J33 25.00 
2J34 25.00 
2J40 35.00 
2J61 35.00 
2J61A 45.00 
21(22 Write 
21(23 Write 
21(25 35.00 
21(28 27.50 
3A4 .85 

102 WARREN 

3A5 1.50 
3B4 2.25 
3B24 4.75 
31324W 7.50 
3626 3.50 
3627 3.75 
3B28 7.50 
3E29 14.50 
3Q4 .75 
354 .75 
4A1 1.00 
4624. 5.75 
4B25 8.00 
4E27 15.00 
4X -150A 35.00 
5J29 11.50 
5R4GY 1.50 
6-4 .50 
6-4B .75 
6AG5 .75 
6AJ5 1.35 
6AK5 .65 
6AK5WE 1.50 
6AK5W 2.25 
6A K6 1.00 
GALS .60 
6AQ5 .50 
6A R6 2.75 
6AS6 2.50 
6A57 4.25 
6A7P-Tungar 4.00 
6B8 .75 

JAN TUBES 
6C4 .50 12K8Y .60 702A 3.00 6H6G .75 12SG7 .75 704A 
6J5 .50 12SG7Y .85 707A 

.75 
7.50 6J6 

6J6W 
61(7 

1.00 
3.50 

.65 

12SK7 
125L7 
12SN7 

.75 

.75 

.75 

708A 
715B 
717A 

4.50 
8.50 
1.25 

6L6 2.00 12SR7 .75 718CY 35.00 6L6G 1.50 24G 1.25 728AY-GY .. 35.00 6L7 1.00 25Z6GT .85 801A 
6N7 1.10 28D7 1.25 807W 

.35 
3.50 65C7 .85 35T I.G 3.00 826 .75 6SF5 .75 81 .50 827R 125.00 6SG7W 3.75 101L WE 1.00 832A 8.50 

65J7 .75 203Z 4.50 829B 12.00 65J7Y .85 227A 4.50 835 17.50 
6SL7 .75 252A 5.50 837 1.25 
6SN7 .75 286A 7.50 872AS 3.00 6V6GT .75 304TH 6.75 874 1.10 6V6GTY .85 304TL 7.50 954 .25 6X5GT .75 307A 4.50 955 .35 
6Y6 1.25 313C 2.75 956 
7AG7 1.75 316A. 1.25 957 

.35 

.45 
7C24 110.00 329A 4.50 958A .60 l0Y .35 371A .75 1616 .65 
12A6 .75 412A WE . 1.25 1625 .35 
12AT7 1.00 417A 15.00 1626 .35 
12AU7 1.00 450TL 35.00 1630 .85 
12AX7 1.00 471A 2.25 1632 .70 
12J5GT .60 700-A/B/C . 25.00 1633 .70 

ROSE 
STREET 

PRODUCTS 

1644 .75 
2050 1.25 
2051 1.00 
5654 2.75 
5670 5.50 
5686 3.75 
5687 5.25 
5704 2.50 
5726 2.10 
5763 1.50 
6101 Write 
6099 Write 
8013 2.50 
8020 1.25 
8025 4.50 
9004 .35 
9006 .35 
CE2 1.50 
CE2A 3.50 
CE2B 3.50 
CE2C 2.50 
CE2T 1.50 
CE25/927 1.25 
CE25C 2.50 
ELC1A 8.75 
ELC1B 3.25 
ELC5B 2.50 
ELC6A 3.50 
ELC6J 7.50 
ELC6C 7.50 
F123A 6.75 
FG57 17.50 

COMPANY 

FG97 22.50 
FG105 17.50 
HY31Z 2.50 
H Y114B.. . .50 
HY615 .25 
KC4 47.50 
KC4-3 37.50 
KY21A 8.75 
LVR 3.50 
QK117 50.00 
QK117A 65.00 
RK34 .75 
RK47 4.50 
RK60 1.75 
RK72 1.00 
RK73 1.25 
RX212 15.00 
5D828 .75 
V51 12.50 
VT31 50.00 
VU508 1.50 
W1481 1.00 
WL532A 3.00 
WL670A 7.50 
ZB120 10.00 
45X674 . . . . . 10.00 
5AP1 3.75 
5BP4 3.75 
5HP1 4.75 
55P7 Write 
7BP7 7.50 
7HP4 7.50 
9LP7 4.50 

REctor 2-8078-9 NEW YORK 7, N. Y. 
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RELAYS ...WORLD'S 
LARGEST STOCK! 

Your requirements of 
large or small quanti- 
ties of relays can be 
quickly supplied from our huge stock. 

Wide variety of types, all made by 
leading manufacturers. Each relay is 

brand new, inspected and fully guar- 
anteed by Relay Sales. 

/STANDARD TELEPHONE RELAYS 

/SHORT TELEPHONE RELAYS 
/DUAL TELEPHONE RELAYS /SLOW 
ACTING RELAYS /SEALED RELAYS 

/ROTARY RELAYS /MIDGET RELAYS 

/KEYING RELAYS /DIFFERENTIAL 
RELAYS /PLATE CURRENT RELAYS 

/ANTENNA SWITCHING RELAYS 

"BK"SERIES /STEPPERS & RATCHET 

RELAYS /LATCHING & INTERLOCKING 

RELAYS /MECHANICAL ACTION RELAYS 

/VOLTAGE REGULATORS /OVERLOAD 
& CIRCUIT BREAKERS /REVERSE 
CURRENT RELAYS /AIRCRAFT 
CONTACTORS /MOTOR & CONTROL 

DEVICES /TIMERS /SOLENOIDS 

/RELAY ASSEMBLIES 

eat 
RELAY SALES 

CATALOG 

NOW READY 

WRITE FOR YOUR 

COPY TODAY 

833 W. CHICAGO AVE. 

DEPT. 4, CHICAGO 22, ILL. 

Idead,f4(4/teeird frt 
91Lre,ow2(.e leer E«ímett 
THE WIDEST ASSORTMENT, THE STRONGEST DEPTH 

AND THE MOST IMMEDIATE AVAILABILITY OF ANY 

SOURCE ON TEST EQUIPMENT. 

We are currently producing and delivering the TS -117, TS -125, 
TS -108, TS -102A, TS -89, TS -268, TAA-16EA and the TSX-4SE. 
A more complete list follows: 

TS-1ARR TS-62/AP TS -175/U TS -323 1-167A BC -1255/ A 
TS-3A/AP TS-63/AP TS-184/AP TS -324/U 1-177 BC -1287/A 
TS-8A/U TS-76/APM-3 TS -189/U TS -328 I -1.78 BC -1277 
TS-10A/APN-1 TS-87/AP TS -192/C PM1 TS -338 1-196A BE -67 
TS-11/AP TS-89/AP TS-194/CPM -4 TS-359A/U 1-198A LAD 
TS -12 TS-96/TPS-1 TS-197/CPM -4 TS -363/ U 1-208/A LAF 

*TS -13 T5-98/AP TS-198/CPM-4 TS -375 I-212 LAE-2 
TS -14 TS-100/AP TS-203/AP TS -377/U I -222/A LM-(*) 
TS-15B/AP TS-101/AP TS-204/AP TS -389;U 1-223A LU -2 
TS-16/APN TS-102/AP TS-205/AP TS -421/U 1-225 LU -3 
TS -18 TS-108/AP TS-210/MPM TS -437 1-233 LZ 
TS -19 TS-110/AP TS-218/UP 1-S6 1E -21/A ME -11 
TS-23/AP TS -111/ CP TS-220/TSM 1-616 1E-36 OAA-2 
TS-24/APM-3 TS-117/GP TS -226A 1-83A IF -12/C OAW 
TS-26/TSM TS-118/AP TS -230/B 1-95/A 15-185 P4E 
TS-27/TSM *TS-125/AP TS-233/TPN-2 1-98/A IS -189 SG/ 8U 
TS-32A/TRC-1 TS -127/U TS -239A 1-106/A AN-PNS-i TAA-16EA 
TS-33/AP TS-131/AP TS -251 1-114 BC -221 (*) TSS-4SE 
TS-34AP TS-142/APG TS -263 1-115 BC -376 TSX-3SE 
TS-34A/AP TS-143/CPM-1 TS -268 I-122 BC -438 TSX-4SE 
TS-35/AP TS-144/TRC-6 TS-270A/UP I -122-B BC -439 TTS-4BR 
T5-36/AP TS -146 TS-281/TR C -7 1-126 BC -838 TTX-10RH 
TS-46/AP TS-147/UP TS-285/GP 1-130A BC -906/D TU N -9H U 

TS -47/ APR *TS-148/UP TS -293 1-134B BC -949/A UPM-13 
TS -18 TS -153 TS -294/U 1-137A BC -1060/A 
TS-51/APG-4 *TS -155 TS -297/U 1-139A BC -1066/A 
TS-55/AP TS-170/AP N-5 TS -301/U 1-145 BC -1201/A 
TS -60/U TS-173/UR TS-303A/G 1-147 BC -1203 
TS-61/AP TS -174/U TS-311/FSM-1 1-153A BC -1236/A 

'UI nati manufacture. 

Before selling your idle test equipment, please get our offer 

Cable: WESLAB Tel: Boston: WE 5-4500 

V£d,edtet .2110,zatenes,£d 
2frfadoet 93, 71l44,41. 

PULSE TRANSFORMER 

TYPE DX 7350 
taCM COIL -50-T4.384 

41AX. OG RES. OHMS 

18 8 4.020 
t 8 7 4.5420 
3 8 4 2.3510 
{ 8 6 2.035A 

Tube base plug in type 
Here are precision made, high quality com- 
pact pulse transformers wound on hypersil 
cores. They are built in octal bakelite tube 
bases and can be adapted to many uses. They 
are completely impregnated and sealed. 

SUGGESTED USES 
*-Blocking Oscillator, Multivibrator and 

Scope Circuits. 
*-Wherever Accurate Timing and Trigger-,; 

ing are necessary. 
*-Unexcelled in circuit applications for 

generating low power and low voltage 
pulses. 

*-Can be used in circuits utilizing repetition 
rates from 0 to well over I MC and pulse 
widths ranging from .05 Microsecond up. Li 

Price $4.50 each IMMEDIATE DELIVERY mah-IAB7 ARP-+j 

TOP VIEW 

SIDE VIEW 
TUBE BASE 

IFI 11TI;.,it and 40Ú11G 
Y.Pee THE E 1 N ELECTRONICS THE I N 

811 Boyston St., Boston 16, Mass. CO 7-4700 
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eeAY,,connectors 
PL-UG Mn 

Discounts 30 to 7Qr; immediate 
delivery 

TEFLON - MELAMINE - BLUE 

"AN" CONNECTORS, Partial Listing 
851P 16-15P 20-19P 22-25S 24-28P 36-15 
8SIS 16-155 20-19S 22-27P 24-28S 36-2P 
10S -2P 16-16P 20-20P 22-27S 28-1P 36-2S 
10S-25 16-165 20-205 22-28P 28 -IS 36-3P 
IOSL-3P 16S -17P 20-21P 22-285 28-6P 36-3S 
10SL-3S 16S -17S 20.21S 22-35P 28-6S 36-12P 
10SL-4P 18-1P 20-22P 22-35S 28-7P 36-12S 
10SL-4S 18-1S 20-22S 22-36P 28-7S 36-13P 
12S -IP 18-5P 20.23P 22-36S 28-13P 36-135 
12S -IS 18-5S 20-235 22-37P 28-13S 36-14P 
12S -6P 18-6P 20-24P 22-37S 28-14P 36-145 
12S -6S 18-6S 20-31P 24-1S 28-145 36-21P 
145-1P 18-7P 20-31S 24-2P 28-15P 36-215 
145 -IS 18-7S 20-32P 24-28 28-15S 40-1P 
14S -2P I8 -8P 20-325 24-3P 28-21P 40 -IS 
14S -2S 18-8S 20-33P 24-28 28-21S 40-8P 
14-3P 18-9P 20-328 24-4P 28-22P 40-8S 
14-35 18-9S 22 -IP 24-4S 28-22S 40-IIP 
14S -4P 18-10P 22 -IS 24-5P 32-1P 40-lIS 
14S -4S 18-10S 22-2P 24-5S 32-1S 40-14P 
14S -14P 18-29P 22-2S 24-6P 32-2P 40-14S 
14S -14S 18-29S 22-6P 24-65 32-2S 44-1P 
165-1P 18-30P 22-6S 24-15P 32-9P 44-1S 
165 -IS 18-30S 22-8P 24-15S 32-9S 44-2P 
16-2P 18-31P 22-8S 24-16P 32-10P 44-2S 
16-25 18-31S 22-15P 24-16S 32-10S 48-4P 
16S -3P 20-1P 22-15S 24-17P 32-14S 48-4S 
165-35 20 -IS 22-16P 24-17S 32-15P 48-5P 
16S -4P 20-8P 22-16S 24-25P 32-155 48-5S 
16S -4S 20-8S 22-17P 24-25S 32-19P 
16S -5P 20-9P 22-17S 24-26P 32-19S 
16S -SS 20-9S 22-24P 24-26S 32-20P 
16S -6P 20-10P 22-24S 24-27P 32-20S 
16S -6S 20 -IOS 22-25P 24-27S 36 -IP 

Complete stock of all sizes, from 8 to 48, in all combinations and 
shell types. Also complete stock of "UG" and "PL" Connectors. 

WRITE, WIRE, PHONE YOUR REQUIREMENTS TODAY! 

ROSE Electronics Co. 
100 Park Place, New York 7, N.Y. COrtlandt 7-6196 

STANDARD BRAND TUBES 
Jan Types Fully Guaranteed 

1829 52.75 705AX 1.45 
2C40 9.75 705A 1.75 
2C46 27.50 715A 5.95 
2C51 6.75 813 9.75 
21(22 37.50 814 2.50 
2K23 37.50 815 1.50 
2K25 22.50 872A 3.25 
384 1.75 931A 3.95 
3BP1 4.75 954 .39 
3C31/C1B 2.51 955 .39 
3EP1 4.50 957 .45 
6AKS .85 958A .59 
6AS6 2.75 1005 .59 
9GP7 12.50 1007 .85 
15E 2.35 HY1269 2.25 
Tz1 1.50 1613 1.15 
120A 7.50 1616 .65 
121A 2.95 1619 .35 
F127A 17.00 1644 .85 
304TH 6.75 2051 1.00 

CRYSTAL DIODES 
1-21 .75 1N23B 3.50 
1N21A 1.50 1N26 7.75 
1142113 3.25 11434 .65 
1N23A 2.25 1N34A .89 

Coaxial Relay 24v DC5 K-101 $3.95 
Please note our new address and telephone number: 

ALLIED ELECTRONIC SALES 
74 CORTLANDT STREET, NEW YORK 7, N. Y. 

Barclay 7-5839-5840 

ERIE CERAMICONS 

Large quantities in stock; 
immediate delivery. 

All values and tolerances. 

N.P.O. & TEMPERATURE COEFFICIENT 
FEED-THRU, STANDOFF, DISC, CERAMICONS. 

LITTLEFUSE FUSE -ALL VALUES. 

BELOW FACTORY PRICE. 

CAP ELECTRONICS INC. 
102 Warren Street 
New York 7, N Y 

WOrth 2 4363 

I I 
I 
I 

I 
I 

/ 

I 
I I 
e . 
/ I 
8 / 

SAL 

ATR-13 TRANSCEIVER 
Dynamotor powered, either 14 or 28 V. Shock 
mounted, remotely controlled transceiver. 
Tunable receiver, range 108-160 M.C., 4 -chan- 
nel crystal controlled VHF transmitter, Milit- 
ia provisions for Omni. Weight, complete with 
plugs, less cable, 19 lbs. Less $245.00 crystal, new 

A P8-4 
APS-e 
APT -1 
APT -2 
APT -3 
APT -4 

,'adiate 
Mark 18 
MD4/APS2 
MD6/APS3 
MD22/IIPN2 
MD38/APQ13 
RC-18tIFF 

RC -214 
RC -224 
RC -288 
RT84/AP618 

T-85/APT-6 

PORTABLE RADAR 
Model SQ. 12 cm. Used on small ships. Has 
PPI indicator. Maximum range 20 miles. 1 
Kw, output. Operates from 110 VAC, 60 cps. 
P.0.11. 

13 RADAR TRANSMITTER 
Model G-23200, 15 tubes. Has 4 independent 
oscillators. New $89.95. I 

AN/ART-13 PARTS 
8 Part Item 

084918 Barometric Switch 
585027 4 -Pile Ceramic. Variable Cap. 

a 07890443 6 -Pile Ceramic. Variable Cep. 
684805 4 entral.b-Type 848-003 Cop 

Amembly 

e 

I 
I / 
r 

I 

GAS ENGINE POWER SUPPLY 
Kw. 110 V. 60 cps. Complete gas engine 

power supply. New, with spare parts. P.O.R. 

V/P.adQPtd 'WaKdQP.tQ 
HS -2a 
RS -31 

11S -at T-26 HS -I8 
T8-10-43 T9 -13-C ICE -3 

POWER SUPPLY 
110 V. 80 cps., 4 tubes voltage regulated. 
Power output 200 VDC @ 50 MA. and 6.3 
VAC @ 7 amps. New $39.95 

FLUX METER 
1 For measuring flux density between magnet l poles. Has two meters in series with a poten- 

tiometer and battery for power supply. Range: 
500-4000 Gauss in 3 scales. Requires 1 bat- 
tery which mounts in case. NEW $37.50 

I f DuMenc 224-A oec{uoecope 
e 1-77 Hickok Tobe Checker 

1-208 FM Signal Generator 
RPC Model 844 Multimeter TS1b9 

a Hewlett Paekud 200-C Ts-169/TPR 
BC -9838 TS-23/APN T81173/IIR 

8 BC -1256 Te24A/ARR-2 TS176/úP 
1 IE-38 TS27/TSM TS182/IIP 

I-98 
1-05 

TS34/AP T8233 Ó4/ÁPP I I-132 TS-35/AP T8251 ' I I-I30A TS36/AP T8311A/UP 
I-199 TS-45A/APM-3 T9323/UP 
I-146 T561/AP 
I-212 T362/AP 
1-222 
T8-3A/AP TS92 

IT810A/APN TS100/AP 
Ts12/AP TS -102 

B T818/APN 5111/CP 

i I 
a 

' 7edt a9eggIIgect 

T5-288/II 
Boonton Mod. 

7113 Big. Gen.1 
Boonton Type 

118 1023` Sig. Gen. 11 
LAD Sig. Gen. 

e 
I I 
1 

Sfreeeedd 
RECEIVERS -TRANSMITTERS 

APR -4 MP -100 RTA/1B APR -5 PE-125AX SCR -622 
ARC -1 R-9/APN-4 TA2J-24 I ARC -3 BC -733-D R-89 ARN 

I -4/ÁP-34 R-67/ARN R-1/ARR-1 
a 

i 

8 u 
RA -52 RECTIFIER 

Transtat controlled to produce high voltage DC 
from 110 VAC 60 cycle source. Up to 11,500 a UDC @ 50 W. Metered high voltage (0-15 
KV) and current (10-20 MA). NEW..$74.50 

MISCELLANEOUS 
MINE DETECTOR: SCR -825 for prospecting, I 

mining, etc. NEW $59.50 I 
a LP.21 LOOPS: Mod. LM, AM, A, Excel cond. a 

NOTE: WE HAVE ONE OF THE LARGEST, 
us, 

MOST COMPLETE INVENTORIES OF II MILITARY ELECTRONICS IN THE U. S. 11 CALL OR WRITE TODAY. SEND FOR II FREE CATALOGUE. I 

c 
II 

. 

6Ì0 SALEA 
AVE. 

S, IENC. 
e1 

N. HOLLYWOOD, CALIF. II 
POplar 5-1810 STanley 7-6005 it 

Cable address: ARROWSALES 
(See Arrow Sales Inc, ad Page 436) e 

I 

Complete 
Line 

TS-118/AP 
10128 
T9127/II 
TS131 
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SEARCHLIGHT SECTION 

FOR ELECTRONIC COMPONENTS 
We offer immediate delivery from our vast 
stock of more than 25,000 items-all 
standard make, carefully inspected and 
fully guaranteed. Our prices are below 
market. 

Always Check Wells' Stock First! 
Quotations and quantities available will 
be given immediately upon request. 

ADEL CLAMPS 
ANTENNAS 

Insulators, Mast Sections 4 BINDING POSTS 
BLOWERS 

CABLE ASSEMBLIES 
CHOKES 

COILS 
CONDENSERS 

Oil filled, Bathtub, Hearing Aid, Transmitting 
Micas, Silver Micos, Ceramic, Variable, Trimmer 

CRYSTALS 
DYNAMOTORS & BRUSHES 

FILTERS 
FUSES & MOUNTINGS 

GENERATORS 
GROUND RODS 

HEADSETS 
IF COILS 
JACKS 

JACK BOXES 
KEYS, Telegraph 

KNOBS 
LAMPS 

LORD MOUNTS 
LUGS 

MOTORS & BRUSHES 
PLUGS 

RECTIFIERS 
Selenium, Copper Oxide, Meter, Diode 

RESISTORS-All Types 
SELSYNS 
SOCKETS 
SWITCHES 

Aircraft, Micro, Switchettes, Toggle 
TIMERS 

TUBING-Flexible 
TUNING SHAFTS 

TRANSFORMERS-All Types 
VIBRATORS 

WALKIE TALKIES 

a a 

Available Now! 
A complete signal corps stock number 
listing of items in our stock. Write for list- 
ing No. SG -200. (For government agencies 
and contractors only.) 
Manufacturers and distributors-write for 
Radio -Electronics Catalog No. H 501. 

Write, Wire, Phone Your Requirements 

all phones: SEeley 8-4143 

433 W. CHICAGO AVE., DEPT. SL,CHICAGO 22, III. 

X BAND THERMISTORMount 8500 to 9600 MC. 
VSWR less than 1.4, RG -51 guide $70.00 

X BAND VARIABLE ATTENUATOR Guillotine 
type, 0 to 30DB Attenuation. Dial direct reading within 
1 DB-$80.00 

VSWR AMPLIFIER tunable high gain linear amplifier, 
for measurement of standing wave ratios in conjunction 
with slotted lines. Crystal or Bolometer input-$300.00 

DELAY LINE, Z-1000 ±10% band pass 0-2 MC., 
delay time 4 micro -seconds, type YE -4 B. 

TUNING UNITS FOR APR -4 RECEIVER 
These tuning units are incomplete, new, in operating condition but lack the front panel, 
tuning motor and tuning shaft and side panels $100.00 
TN 18 300-1000 MC TN 19 1000-2200 MC TN 54 2200-4000 MC 

BUTTERFLY TUNERS 
110-330 megacycles oscillator butterfly 

$25.00 
80-300 megacycles mixer butterfly with 
socket for 955 (used as diode mixer) $25.00 
400-800 megacycles oscillator butterfly 
with 703 tube mounted on it $30.00 

X Band Spectrum Analyzer 8500-9600 MC. 
Calibrated frequency meter, tuned mixer, 
4 i.f. stages. 3 Video stages over-all gain 
125 db., reg. Power Supply. 
S Band Spectrum Analyzer 2700-3900 
megacycles-Similar to above. 

HIGH POWER DUMMY LOADS 
DC -2000 MC, 100 watts dissipation, VSWR 
less than 1.1, no cooling necessary. 
X Band, 11/4" x s/8" guide, choke or plain 
flange, dissipates 350 watts average power 
continuously in still air, VSWR less than 
1 15 between 7 and 10 KFC, weight 51/4 
pounds. 
X Band, 1/2" x 1" guide, choke flange, dis- 
sipates 250 Watts average power continu- 
ously in still air, VSWR less than 1.15 be- 
tween 8.2 x 12.4 KMC, weight 31/4 pounds. 
X Band, 11/4" x s/8" guide, plain flange, 
dissipates 200 watts average power continu- 
ously in still air, VSWR less than 1.15 be- 
tween 7-10 KMC, weight 31/4 pounds. 
X Band, 11/4" x s/8" guide, plain flange, 
dissipates 150 watts average power continu- 
ously in still air, weight 2 pounds 4 ounces. 
S Band 11/2" x 3" guide dissipates 1000 
watts average power in still air, VSWR less 

than 1.15 between 2.5 to 3.7 KMC, choke 
flange, weight 13 pounds. 
S Band Mixer, tunable by means of slider; 
type N connector for the R.F. and local 
oscillator input, U.H.F. connector for the 
I.F. output, variable oscillator injection 

$30.00 
33 MC I.F. STRIP, VIDEO, and AUDIO 
AMPLIFIER and 110 Volt 60-2600 cps 
POWER SUPPLY. Bandwidth 10 mc new, 
part of SPR-2 Receiver. AMPLIFIER STRIP 
AM-SSA/SPR-2 contains I.F. amplifier, 
delector, video amplifier, pulse stretcher 
and audio amplifier and Rectifier Power 
Unit PP-155A/SPR-2 bandwidth 10 mc, 
center frequency 30 mc. sensitivity 50 
microvolts for 10 milliwatts output. Power 
supply 80/115 V ac 50-2600 cps 1.3 amps. 
Send for schematic $65.00 less tubes 
S Band Signal Generator Cavity With Cut - 
Off Attenuator, 2300-2950 mc., 2C40 tube, 
with modulator chassis $30.00 
High Pass Filter F-29/SPR-2, cuts off at 
1000 mc and below; used for receivers 
above 1000 mc $12.00 
TS -89 Voltage Divider for measuring high 
video pulses, ratios 1:10 and 1:100 trans- 
mission flat within 2 db 150 c.p.s. to 5 mc., 
with cable for attaching to syndroscope 

$30.00 
Variable Waveguide Below Cut -Off Attenu- 
ator L 101-A U.H.F. Connectors at each 
end calibration 30-100 db $25.00 
S Band Standard Frequency Cavity, adjusta- 
ble, with crystal holder and 1N27 crystal 

$50.00 

S Band Test Load TPS-55P/BT. 50 ohms 
$12.00 

NIBUR SALES CORP 
62-A WHITE ST. RED BANK, N. J. 

AIRCRAFT ELECTRONICS 
ARC -1's, ART -13's, RTA 1 B's, BC348's 

AND COMPONENT PARTS FOR ABOVE 

WRITE OR CALL FOR BULLETIN 

MERRICK ELECTRONICS 
166-08 DOUGLAS AVE. JAMAICA, N. Y. 

RE 9-5960 

ELECTRONICS -December, 1952 
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SEARCHLIGHT SECTION 

ANTENNA EQUIPMENT 
MAST BASES -INSULATED: 

MP -132 BASE -(As illustrated at left) le 
heavy coil spring, 2" insulator. Overall 
length: 11-114". Weight: 2-$4 lbs. 
Price $3.95 
MAST BASE -Insulated type with heavy 
coil spring and 5" dia. insulator. Re- 
quires 1 inch hole for mtg. Weight: 

lbs $5.95 

MAST SECTIONS For ABOVE BASES: 
Tubular steel, copper coated, painted, in 3 ft. sec- 
tions. screw -in type. MS -53 can be used to make 
any length with SIS -52-51-50-49 for taper. Any sec- 
tion 500 Each 
Larger Diameter Sections: MS -55-54....$1.25 Each. 
AN -104B Antenna -100-156 MC. -Copper $5.95 
AN -104B Antenna -100-156 MC. -Steel 3.95 
AN -104A Antenna -100-156 MC. -Copper 3.00 
AN -104A -Antenna -100-156 MC. -Steel 2.00 
AN -117 Whip Steel -6 Ft. length 1.50 
AN -109A Whip Steel, 5 Ft. w -Base 1.50 
AS-27/ARN-5 Ram's Horn, 10 MC. -USED.., 5.95 LP -20A Loop for ADF equip. -Used, tested 9.95 
AT-37/APT Stub -113-115 MC. 6.95 AT-42/APT-3 or APT -1 Stub -113-150 MC 6.95 AS-97/ARQ-8 Spike with coaxial load in base 4.95 AS-61/ARN-5-IIalf-Wave Dipole -335 MC 3.95 AT-2/APN-2 4.95 

SELENIUM RECTIFIER UNITS 
HEAVY DUTY -30 VOLT DC OUTPUT: 

115/200 V. Three Phase 400 Cycle Input: 
TYPE 143 w/Transformer & VR 100 Amp $69.50 TYPE 3FS-5 w/Trans., VR, & Blower -200 Amp. 

$69.50 TYPE -52A -I I Rectifier Only, Cased, 200 Amp.$39.50 
TYPE A -I Rectifier Only, Cased, 300 Amp-. .249.50 

AERIAL WIRE -Phosphorus Bronze #16 Stranded. 200 lb test. Weatherproof. 150 ft. on Reel. RL -3 with Clips $1.50 TELEPHONE WIRE -3 Cond. copper & steel, 525 ft. 
$4.75 

TRANSFORMERS -110V. 60 Cycle Pri. 
Sec. Two 12 V. 4 A. windings -gives 12 V. 8 A. or 

24 V. 4 A. $5.95 Sec. 24 Volt R Amp. 1.50 Sec, 24 Volt 1 Amp. 1.95 Sec. 24 Volt 6 Amp. 5.95 Sec. 6-24 or 30 Volts 8 Amp 5.95 

MOUNTINGS AND CLAMPS: 
FT -154 for BC -348 Receiver $2.50 FT -470 Mounting & Clamp 1.00 MC -476 Maple Ball for above-f/Fairlead 1.00 MC -396 Wood Clamp for Fairlead ,78 M-235 Bobbin & 250 Ft. W-106 Antenna Wire 3.50 WT -7 Weight for Trailing Antenna 1.50 

BLOWERS: 
115 Volt 80 cycle BLOWER 
(pictured), approx. 100 CFM 
Dis. 214" intake; 2" outlet. 
Quiet running, Motor size: 
234"x314". NEW - not Gov't 
surplus. $7.99 Order No. E-520 
DUAL BLOWER -Same as RN -520 above, except has blower assembly in each side of motor. Order No. E-800 $12.95 
COMPACT TYPE -108 CFM. motor built Inside squirrel cage, 4-R" Intake: 3-34" x 3^ Dis. Complete 
size: 4-R" W x 9 -s/s" H x 8-R" D. Order No. 
E-860 $13.50 
FLANGE TYPE -140 CFM, 3-1,tí" Intake: 2-R" Dis. 
Complete size: 8-R" W x 7-14" H x 6-34" D. Order 
No. E-865 $12.95 
FLANGE TWIN -275 CFM, 4-1/4" Intake: 3-14" x 3" Dis. Complete size: it -35" W x 8-34" H x 8-1/16" 
D. No. E-134 $20.95 

CORDS -CABLES 
C-501 Cord-f ri 'tor $2.50 
CD -318 Cord Ic 1'1...s ,r ,,«i--141 & JK-48F .89 
CD -307 Cord -6.5 Ft. s! PL -55 & JK-26 .89 
CD -004 Cord w/C-410 Trans. & PL -54 Plug., .89 
CD -365 Cord for LP -21 -Loop 1.75 
MC -215 Tuning Shaft for 274N 2.00 

DYNAMOTORS: 
DYNAMOTOR and BLOWER: 9 Volts DC Input: out- 
put 450 Volts 60 MA. 4500 RPM. At 6 Volts DC in- 
put: output 260 Volts 65 MA. 3000 RPM $4.95 

Input Output J Stock:No. ; Price 
14W. DC 
12 V. DC 
12 V. DC 
12or 24 V. DC 

14 V. DC 
14 V. DC 
14 V. DC 
12 or 24 V. DC 
12 or 24 V. DC 

600 V. 300 MA. BD -86 $9.95 
220 V. 70 MA. DM -24 6.95 
220 V. 100 MA. DM -18 1 ` 4.95 
440 V. 200 MA. & 
220 V. 100 MA. D-104 14.95 
375 V. 150 MA. DM -375 8.95 
330 V. 135 MA. DM -330 7.95 
500 V. 500 MA. PE -59 14.95 
275 V. 110 MA. USA/0516 3.95 
.500 V. 50 MA. USA/0515 3.95 

ALSO -PE -73; -.PE -86; DM -53; DM -33; 5055; DM -416; 
PE -101, etc. 

AIRCRAFT CONTROL CABLE -3/32" 7 x 14 
Strand, Weatherproofed, Galvanized, 920 lb. 
Test. Ideal for Television Guying and many 
other uses. Prices: 3-1/16 per Ft. 

1000 Ft. or more @ 3C per Ft. 

PLUGS AND CONNECTORS 
PL -112 Plug for LP -21 Loop $1.25 
I'L-P-103 Plug for BC -340 1.50 
SIC -211 Rightangle Adapter for Comm. Sets .50 
51-350 Rightangle Coaxial Connector .25 

Address Dept. E All Prices Are F.O.B., 
Lima. Ohio 25°0 Deposit on C.O.D. Orders 

FAIR RADIO SALES 13LIMA,OHIOT 

CAPACITOR ®° OóIS "iilE11S MOLDEú PAPER TYPES 

HEADQUARTERS QUALITY -SERVICE 

BATHTUB H 
6 0V D1000V 400VN 6 0VT 10 0V .05 5.30 5.35 5.40 5.35 9.40 $.50 .10 .35 .40 .45 .40 .45 .50 .25 .40 .45 .50 .50 .60 .65 .50 .45 .50 .60 .60 .65 .70 1.0 .50 .65 .75 .75 .85 - 2.0 .85 1.15 - - 

2 x .05 .35 .40 .45 .40 .45 .60 2 x .10 .40 .45 .50 .45 .50 .65 2 x .25 .45 .55 .65 .50 .65 .75 2 x .50 .55 .65 .85 .60 .75 - 2 x 1.0 .85 .95 - 
3 x .05 .40 .45 .50 .45 .50 .65 3 x .10 .40 .45 .65 .45 .50 - 
3 x .25 .50 .65 .60 .75 3x.50 60 .65 YAB/T WAB/T 
SPECIFY TERMINAL LAYOUT WHEN ORDERING OTHER VALUES -VOLTAGES AVAILABLE JAN -C-25 TYPES AVAILABLE IN QUANTITY 

ATTENTION 
New Manufacture Hi -Capacity Oil Cond. 

For Servo -Control -Network Applications 
20-30-40-50-60 MFD/600 VDC, also AC rated 

COMPACT UNITS 
10-20-40-80-100 MFD/100 VDC (Oils) 

Fast Delivery -Let Us Quote on Your Needs 

FOR FAST INTELLIGENT 

FRIENDLY SERVICE 

"CALL ON 
ESSCO" - 

SENSIBLE PRICES 
CAPACITOR BRACKETS, CPO6 & CP07 types IN STOCK LABORATORY ASSORTMENT, bathtub & channel types, 50 useful new units. special. $19.75 Ií0155 SUPPRESSOR TYPE CAPACITORS. CA -442, C1-445 
MANY OTHER TYPES STOCKED -WE INVITE YOUR INQUIRIES 

TRANSFORMER LAMINATIONS 
Numetal ##4750 Grade Silicon 

E1-11, Ei -75, EE -26-27, F-11, F-12, UI -312 etc. ROSIN COR_ SOLDER, new 60-40 grade, 0620 Q .75 
SPECIAL SELENIUM RECTIFIERS 

G.E. 
Mallory, miniature . 

6RS5 3`n 7t plate . ............... .85 type, 90V/15ma .65 I. TAT No. 2D0553,s 20 plates, 90V/150 ma 1.35 
RELAY SPECIALS 

AUTOMATIC ELECTRIC type 13 STEPPER, 8-12 VDC, 
3 circuit 25 position, 360 degree rotation 8-95 ALLIED BJ, 24 volt, DPDT 75 ALLIED BL. 42 ohm, 6 volt coil, SPNO...... 65 CLARE Z. SK5032, 6 volt, DPDT sealed plugin.3 45 
C -H MOTOR STARTER, 3 phase 1SA cont. 24V 

,4.95 
G.E. 6000 hm/6 ma plate type 3PNO. compaot.1.75 
G.M. BK -35, SUPER -SENSITIVE, 10,000 ohm/1/2 Ina a 95 SIGMA 5H, 2-65 ohm coils, 2-24 volt. cased.. .2 75 SIGMA 41F, 8000 hm .04 watt sensitive AC-DC.2 75 ROTARY RELAY, It, 2 position i ....... - .1 95 A.6 B5 SOLENOID. 100 ohm 244 V soil, .1.35 G.E. miniature, 10,000 ohm 11/2 ma, SPNONO... .2.45 

ELECTRONIC SPECIALTY SUPPLY CO. 

58 Walker St. WA 5-8187 NYC.l3 N.Y. 

R.C.A. Model Ml -8161 

TRANSMITTERS 
Point-to-point commun cations 

Freq. Range: 200 to 20,001) Kcs. 
Output: 350 Watts C.W. 250 Watts, Radio telephone 
Input: 190 to 250 Volts AC 50/60 cps. Size: 60^ high, 17" wide, 27" deep. 
Tubes: 807s, 813s, 805s, 866s. 
Crystal Oscillator unit built-in, fully shielded 
and stable. All self contained including an- tenna network. Master Oscillator unit (avail- able) fits in place of Xtal unit. Speech ampli- 
fier is only external unit and has 110/220 v. 
AC input, four stages, high gain. Total net weight, 625 lbs. 

Complete! New! From Stock! Quantities! 
Prices on Request. 

COMMUNICATION DEVICES CO. 
INCORPORATED 

2331 Twelfth Ave. N. Y. 27, N. Y. 

GLASS TUBING 
PYREX - NCNEX - URANIUM 

BULBS & CYLINDERS 
WRITE FOR FREE MONTHLY LIST 

HOUDE SUPPLY COMPANY 
PHONE KEYPORT 7-1286 

M. R. ## 1 Box 86X Keyport, N. J. 

M -G SET BARGAIN 
30 New Star Marine Duty MG sets 

Input 230 volts DC 

Output 71/2 KVA, 110 volts, 60 cycles, 1 

phase 
FOB New York City or Rochester, Price $350.00 

Each 

World's Largest Inventory of Motors, Genera- 
tors, Transformers, etc. 

ELECTRIC EQUIPMENT CO. 
P. O. BOX 51 

ROCHESTER, N. Y. 
Phone LD-65 
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SEARCHLIGHT SECTION 

NEW -CONDENSER SPECIALS -GUARANTEED 
6 mfd.-150 V $ 35 
Three term, dual 3 mfd. oil cond. complete 
with brackets, measuring 41/4'x13/4"xl". 
Ideal for audio crossover networks. 

8 mfd.-600 V $2.25 
#23F7-B'kts 

1 mfd.-1000 V $ 69 
TJU-10010-Ind. boxed in factory cartons. 
A real jobber buy. 

1-1 mfd.-600 V $ 85 
3 ST. Bathtub. Lots of 100 10% Disc. 

Same type but with 2 terms $ 70 

1 mfd.-600 V $ 59 
Top Term. Bathtub cond. Lots of 100 

10% disc. 

4 mfd.-600 V $1.15 
Tobe TRS-604 

YiosfYYYviYYY 

10 mfd.-600 v 

42 lb s. a 

$ 98 
Three term, bat. mfg. channel type. 
Dims. 33/4" x 21/2" x 2". Two 5 mfd. sec- 

tions rated 400 V at 72 deg "C". 1800 

V test. Meets commercial specs. for 600 
V. operation up to 40 degs "C". Ideal 

for filter or power factor application. 
Repeat sales prove this rugged high 

quality condenser to be of outstanding 

value. Carton of 24, weight $ 
s. Large qua. available '89 

TRANSTAT 
115 V. 1 phase, 100 amps. 

KVA. 11.5, Range 0-115 V. 

Amertran #29145-Sp'Iy Priced 

16 mfd.-600 V $1.75 
Dual 8 mfd oil filled cond. hermetically 
sealed and packed. Tobe type PT -SC -11 

measuring 33/4°'x25/8"x2$ís". Stud mntg. 
centers 2". Plugs into standard four prong 

socket. Quantity discount. 

6 mfd.-600 V $1.55 
CP70-Jan App'd 

5 mfd.-1000 V $2.19 
# 23 F 14-B'kts. 

7 mfd.-1000 V $1.90 

1 mfd.-500 V $ 59 
#23F299 

1 mfd.-25 KV Sp'ly Priced 
New -New -New 

2 mfd.-600 V $ 69 

SEE OCTOBER AND NOVEMBER ISSUES FOR COMPLETE LISTING OF: -MICAS, RECVNG. & TRANS. - 
SWITCHES, MICRO & TOGGLE -"AB" POTS -BATHTUB, CHANNEL & TUBULAR OIL CONDS. 

Write ART HANKINS, Owner -WANTED- 
Condensers of all Types 
in any quantity. Also 
other standard compo- 
nents. 

311O2\:I1OI'T11 RADIO LABORATORIES 
BOX 159 Long Branch 6-5192 IIAKIIL'1i.ST, X. .1. 

TIME DELAY 
RELAY 115v 60cy adjustable 6 see. In 2 minutes 
ranter TD2.120S. Also TI/60S 6 to 60 s c..$12.95 

RELAY 3FDT 24 vdc 250 ohm Clare Type K. .93.25 
RELAY 4 PDT 12 vdc 70 oho] Mini tel type..$1.95 
SELSYN-I F' Special 115/90 v 401) cl. .$11.95 
CIL XFRMR 6.3 @ 1.3A )other sizes avail.)...9.99 
CHOKE 4H 70,11a..69C; 2H 700,0 110 hm...9.49 
SLOWER MOTOR 400-1800ey 115v FAD J3 IC. 59.95 
BIRTCHER CLAMPS 9264. 92611. 920C.. .$.25 
VARIABLE 3-15 00 f Ilanineir. 11F 11/2" shft...49c 
ISOLATION XFORMER 33 watts print 115v s 
11.5 or 135v & 6.3 tap 21/3521,a03". ......$2.45 
SUBMINIATURE tube socket 5 pin. 100 fur..$10.00 
POWER XFRMR76t11-CT 6) 170mä5 tri 3.6.3 W. 4. $4.25 
SILVER TRMR ERIE TSOA 1.5-7. 7-43.. .29e 
AN -3106-103.25, F1.-68. 83.1H, .1K -33a, .16-340 
CONDENSERS, BATHTUB. MICA, AIR, OIL, HV, CER. 
I POTS. RELAYS, MIKES. 3AG&MDL fuses. SWITCHES 

tor SPARES BC -1296A. MK11 Hadar. AN/TPN-2 2lver Mica CM30. Ask for flyer. 

EMPIRE ELECTRONICS COMPANY 
409 Avenue L 
CLovertlale 2.2411 

BroBRyya3 09 
-N2 2Y0 

25W. RCA -PM RE-ENTRANT OUTDOOR HORN 
SPEA I(ER complete w t.aust. match to 5013- 
640012 line. (Navy Surplus). 

530.00 ea. 10- 36.00 ea. 

007 mfd, 400v paper condensers 
.05 ea. 10- .04 ea. 

101(12 Standard Brand, Type 1 

1.00 ea. 10- .95 ea. 

5mfd. 220v, AC. Round case 
2.23 ea. 10- 2.15 ea. 

0.715k. I.F. Coils .40 ea. 10- .35 ea. 

0012. Standard Brand, Type L. I50w 
2.50 ea. IO- 2.25 ea. 

50w, 6L6 P. P. PI to 4f!. 7.51?, 15G. 
tì012. 25012 4.10 ea. 10- 4.00 ea. 

3 Gang, 8P. B. Variable Condenser 
1.60 ca. 10- 1.50 ea. 

All new items. Request list of additional items. 

M ér M ENGINEERING CORP. 
1017 W. 23rd St. Indianapolis 23, Ind. 

BELAY SPECIALISTS 
AUTHORIZED FACTORY DISTRIBUTORS 

STRUTHERS-DUNN POTTER & BRUMFIELD 

100,000 
RELAYS 

Write for 
CATALOG 
ADVANCE TYPE -100-IB HEAVY DUTY 
ANTENNA RELAY rated I kw R.F. D.P.D.T. 
plus S. P. N.O. I3" pure silver contacts 
with all steatite insulation. 4200 ohm. 

rt. I 
coil operates on 20 ma or 110 v D.C. rli'J"' 
RADIO DEVELOPMENT & SALES CO. 

323 Atlantic Ave. Brooklyn 2, N. Y. ULster 5-0488 

THROUGH THIS DOOR PASS THE MOST 
BEAUTIFUL BARGAINS IN THE WORLD 

WRITE, 
FOR 

PRICES 

CALL 
Bigelow 
2.6666 

RC -58-B TAPE FACSIMILE RECORDER 
SCR -274 TRANSMITTER AND RECEIVER 
SCR -284 TRANSCEIVER OBB CABLE DETECTOR 
SCR -269 RADIO COMPASS 715 RCA SCOPE CONSOLE 

8600 AUTOMATIC ALARM 
EE -65-E TEST SET S6 LAB. FREQUENCY METER 

106-M IH. Indicator 616A UHF. Signal Generator TG -10 Keyer 

EE -65-F Test Set EE -85 Time Interval Apparatus 155 R.C.A. Scopes 

BC -1016 Recorder I -95-A Field Strength Meter 620A G.R. Test %et 

I -102-A Indicator I -135-E Galvin Test Set :198-A Signal Generator 
BC -906-D Frequency Meter 188X Signal Generator (Hickok) 
CW-60-ABM Wavemeter A-27 Antenna Phantom P/0 SCR -506 

CZH-50152 Audio Amplifier EE -99-T3 Telephone Repeater Equipment 
EE -65-E Test Set BC -1255-A Delco Het. Monitor 

"illilidete Zig Weed Segel edete 

RADCOM Engineering Co. 
8 lIVINGSTON ST. NEWARK 3, N. J. 

/1 

( 

I / 

'GRAPH 
WUX, 

NEWARK 
N.J. 

f> UY N SELL 
We do both! -Electronic Equipment of every description. No let too large. 

TOP PRICES. Ask us to help you. RAPID ACTION ALWAYS. 

ELECTRONIC SURPLUS BROKERS 
148 CHAMBERS ST., NEW YORK RECTOR 2-1591 

AN'APR-4 LABORATORY RECEIVERS 
Complete with rill five Tuning Units, covering the range 38 to 
1,000 Mc.; wideband discone and other antennas, wavetraps, 
mobile accessories, 100 page technical manual, etc. Versatile, 
accurate, compact -the aristocrat of lab receivers in this 
range. Write for data sheet and quotations. 
We have a large variety of other hard -to -get equipment, in- 
cluding microwave, aircraft, communications, rodar; and labor- 
atory electronics of all kinds. Quality standards maintained. 
Get our quotations! 
We will buy any Electronic Material at top prices. SCHOOLS - 
unload your dusty surplus for cash or credit. 

ENGINEERING ASSOCIATES 
434 PATTERSON ROAD DAYTON 9, OHIO 
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Special Purpose 
and Transmitting Tubes 

MX408U 70e 
RKR 72 48e 
VT25A/2C25 

50e 
2C26A. . 40e 
2C34/R K34 60e 
2E22.... 2.95 
2J21Á... 9.50 
2331.... 20.00 
2132.... 25.00 2)33.... 25.00 2134.... 25.00 
2X2/879. 74c 3BP1... 5.95 3DP1... 3.95 r 

3E29.... 12.95 
SBP1... 3.95 SBP4... 3.95 
5CP1... 3.96 

6C21 .. 21.95 826 69c 78P7 
10BP4 .. 

5.95 
10.95 

850 
860 

4.20 
3.95 12LP4 .. 

100TH.. 
12.95 

6.95 
864/V724 
872 

60e 
2.75 

211 
215A/VT5 

.59 
1.20 

954 
955 

25c 
35c 250TH.. 

250TL... 
19.95 
16.95 

1089.. . 

1090 
1.30 
1.30 

304TL... 
450TH .. 

9.95 
37.50 

1616 
1625 

69e 
35c 

4SOTL... 
708A.... 62.00 

1.20 
1629 
1632 

25c 
72c 715A. ... 7158.... 

800 

6.39 
8.75 
1.75' 

1642.... 
1661.... 
8020.... 

70e 
90e 
98c 

801 
807 

1.20 
1.55 

9006.... 27c 

808 2.69 No minimum 
order 

TV PICTURE TUBES 
One Full Year Guarantee -All Types 

SIZE PRICE SIZE PRICE 
10 -inch $9.95 17 -inch... $16.95 
12 -inch 511.95 19 -inch 518.95 
14 -inch..... $13.95 20 -inch $19.95 

7 -inch. $15.95 21 -inch $20.95 
16 -inch..... $15.95 No Minimum Order 

866 A, Standard gas rectifier.... $1.49 
866 A, Special noise -free vacuum type -6000V @ 800 MA $1.75 

DIRECTLY INTERCHANGEABLE, 
IMPROVED PERFORMANCE 

SPECIAL 

TUBE BUYS! 
1B3GT .57 6S8GT .63 
1L4 .50 6SD7GT .77 
1R5 .48 6SL7GT .53 
155 .39 6SN7GT .47 
1T4 .49 618 .70 
1U4 .48 6V6G7 .40 
1U5 .39 6W4GT .40 
3A4 .54 6X4 .29 
304 .54 12AT6 .32 
3S4 .51 12AT7 .61 
3V4 .52 12AU6 .37 
5U4G .36 12AU7 .47 
5Y3GT .25 12AV7 .47 
6AG5 .46 12AX4GT . .54 
6AK5 .86 12AX7 .53 
6AL5 .36 12BA6 .38 
6A05 .41 12BE6 .40 
6AT6. . . . . . .32 12SN7GT. .47 
6AU6 .37 19T8 .70 
6AV6 .37 251306G1. . .77 
6AX4GT .54 25L6GT .43 
6BA6 .38 3585 .41 
6BC5 .46 35C5 .41 
68D6 .41 35 L6GT. . . . .45 
6BE6 .40 35W4 .26 
68G6G 1.21 35Z5GT .31 
68H6 .50 50B5.. .41 
6BJ6 .41 5005..... . .41 
6BO6GT .77 50L6GT .43 
6C4 
6CB6 

.32 117Z3 .34 

6CD6G 
.46 

1.58 Minimum order 
6S4 .41 100 of each type 

Critical tubes are always on hand 
and at the right prices 

. . . in quantity 
We Will Be Pleased to Quote Special Prices 

for Large Quantity Purchases 
OVER 1,000,000 TUBES IN STOCK 

Since 1926 Prime Source for 
Receiving 

TUBES Special Purpose 
and 

Picture Tubes 

PARTS All Types - All Brands - 
Special Lots 

Manufacturers Jobbers 
Exporters 

We invite your inquiries on electronic 
components of all descriptions/ 

(Write -Wire -Phone TODAY! 

PREMIER 
Radio Tube Division 

CONTINENTAL CORPORATION 
547 W. Randolph St. Chicago 6, III. 

ANdover 3-1590 
......... .. . .::$-:.... `:'':, 

CHECK AND COMPARE OUR 
COMPLETE STOCKS 

The following is just a partial list of the current electronic and aircraft equipment now 
in our warehouse. Write for complete informa- tion. Prompt replies to all inquiries. 

RC -103 & AN/ARN-5 ILS 
New in original cartons. Complete. 
Consists of all accessories, plus AS - 27A, R89B/ARN-5 and BC -733D. 
Modified to flag alarm. 

BC -611 & BC -721 HANDIE TALKIES, 
Plus SPARE PARTS, Quantity available. 

IE-17 TEST SET 
AN/ARN-7 COMPLETE 
SCR -269 COMPLETE 
TBS 4 & 5, NEW, COMPLETE 
AN/ARC-1 VHF EQUIPMENT 
BC -348 RECEIVERS 
BC -342 RECEIVERS 

31 KVA BUDA DIESEL PLANT 
3 phase, 110 V, 60 cycles. Spare 
parts and generator available. Has 
been run only 40 hours. 

AN/ART-13 EQUIPMENT 
ATC XMTR T-47A/ART-13 XMTR 
T-47/ART-13 XMTR CU -24 ANT. LOAD 
CU -25 ANT. LOAD DY -11 & 12Dynam't'r 
MT -283 MOUNT 0-16 LFO 
MT -284 MOUNT SPARE PARTS 
SA -22 ANT. LOAD C-87 CONTROL BOX 

AN/APG-13A RADAR 
Absolutely complete, brand new 

AN/APN-2 
SCR -729 New 
TA2J-24 
RTA-1B 
BC -1016 

MG -153 
APS-2, 3, & 15 

Components 
AN/ARC-5 VHF 
SCR -274 & ARC -5 

APA-6 INDICATOR Command Equipm't 
APA-11 INDICATOR R-4/ARR-2 Receivers 
APA-17 RADAR BC -640 VHF XMTR 
HS -33 HEAD SETS, SCR -510 

NEW SCR -522 
MG -149F & H MG -153 

SPARE PARTS 
SCR -720 SCR -522 
SO -7 AN/ART-13 
AN/ARN-7 AN/ARC-1 
SCR -269 

SCR -718 A, AM, B & C 
Altimeter equipment -complete 

To insure the finest of service and 
quality of merchandise, we have just 
recently put into operation our own 
reconditioning and function -testing 
plant, complete with all facilities. 

EXPORT INQUIRIES INVITED 
We carry an unusually large stock of Airline 
Equipment, Test Equipment, Radar Sets, etc. 
Write for our low prices and complete informa- 
tion. We furnish immediate answers to all 
inquiries. Write today! 

V & 

ELECTRONIC 
INDUSTRIES 

INC. 

2033 West Venice Blvd. -Dept. E-18 
Los Angeles 6, California 
Phone: REpublic 3-1127 

10 
A 
Pointer 
RADIO 
Devices 
with 
Knob. 

Seconds to 24 
hand wound electric 

moves back to -TV -Electric 
-Time Delay etc. 

Calibration Chart 
Biggest bargain 

Minutes 

TIMING 
ZERO and 
Mixer -Photographic 

Furnished 
and Pointer 

we ever had. 

Timer 
SWITCH 

shuts off 

$1'25 
HAYDON SYNCHRONOUS 

TIMING MOTOR 
110 v. 60 cycle 30RPM.... $2.60 
110 v. 60 cycle 1/l0 RPM.. $2.35 
110 v. 60 cycle 1RPM $2.85 

ISOLATION TRANSFORMER 
Step -Up 230 volts to 115 volts or 

Step -Doves 115 volts to 230 volta 
4% lbs $2.85 115 volts to 57 volts 

LUCKY ICO 
ENABLES US TO .,;-.-, ;., ;,. 
OFFER You 71.15F 

MAGNETSI 
39 EACH 3 FOR : 1.0O 

REDMOND Powerful 5" 
Ventilator 115 volts AC 60 cycles 18 
salts. For Kitchen - Laboratory. 
Heat or Cold or Chemicals...$7.50 

Genuine TELECHRON Motors 

2.1tr3 $2.90 f9 _ì 3 RPM 3.90 
3.611PM 3.15 ! 

1 PM 3.95 R 

IIIIIIII 60 RPM 4.30 

/:j One of each 

$15.00 

Westinghouse - ' i 
ELAPSED / I 

METERS l 
TIME f 

I) ! 

General 
Electric 
Round Case 

Smaller 
Numerals 

ALL BRAND NEW 

1800 RPM SYNCHRONOUS Motor; 115 $@4,50 
volts AC, 18 watts 1s4 lbs.; 2"x3"x2".... `P 
Assorted Micro Switches, Acro Switches, $ 

1 .00 MU -Switches 5 for 

DID YOU EYED WISH FORA l'i'FIANO i `r dab A FOOT SWIT or NEW 
SURPLUS MATERIAL 

4.-94)% 0,4 t vsKIT CO PL(rFI f A IS NS SA AMP. MICRO ( sumo 

ALL 

EST, 
1923 

64 Dey St. 

PRICES F.O.B. N. Y. LAN EST. 
1923 

New York 7, N. Y 

CARRIER EQUIPMENT 
Western Electric CF.IA 4 -channel carrier telephone 

terminals. 
EE -101-A 2 -channel 1000/20 cycle carrier ringers. 
CFD-B 4 -channel carrier pilot regulated telephone 

terminals complete with four channels 10011/20 
cycle ringing. 

CFD-B 4 -channel pilot regulated telephone re- 
peaters. 

C -42-A V. F. telegraph in from 2- to 12 -channel 
terminals. 

FMC I or 2 channels carrier telephone terminals, 
automatic regulation, duplex signaling each 
channel. Carrier frequencies above 35 KC. Ideal 
for adding channels above type "C". 

Complete engineering and installation services 
offered. 

RAILWAY COMMUNICATIONS, INC. 
Raytown, Missouri 

Telephone: FLeming 2121 
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SEARCHLIGHT SECTION 

SYNCHRO 

AIRCRAFT 

INSTRUMENTS 

DUAL INDICATORS 
Fuel Pressure -Pioneer 6007-14E Army C -14A 

Fuel Quantity -Pioneer 6007 -34A -11A 

Oil Pressure -Pioneer 6007 -4F -7A Army B -9A 

OU Pressure -Pioneer 6007 -4H -14A 

Oil Pressure -Pioneer 6007 -4H -7-A 
Manifold Pressure -Pioneer 6007 -ID -7A 
Manifold Pressure -Pioneer 6007 -1E -7A Army D8 

Manifold Pressure -Pioneer 6007-1D-713 

RADIO COMPASS INDICATOR 
Fairchild type I -82F 

TRANSMITTERS 
Oil Pressure -Pioneer -4150-3113 Army B -9A 

FSSC 288-T-2550. 0-200 lbs. 
Fuel Pressure -4050-4-B4 Army C -14A. 

FSSC 288-I-2025. 0-25 lbs. 
Manifold Pressure -4250-2B-2 Army D -8A. 10-60 

in. mercury for PB4Y. 
Manifold Pressure -24250-1-B1. for PBM-3C 

PB4Y. 
& 

SHOCKMOUNT SPECIALS 
Lord 100-P-1 Load rating 1 ode $ 6.00/C 
Lord 100-P-4 Load rating 4 lbs 15.00/C 
Lord 100-P-6 Load rating 6 lbs 15.00/C 
Lord 150-P-12 Load rating 12 lbs 30.00/C 
Lord 200-P-25 Load rating 25 lbs 50.00/C 
Harris 1022 Load rating rys lbs 4.00/C 
Harris 5205 Load rating 10 lbs 18.00/C 
Harris 5215 Load rating 15 lbs 18.00/C 

BALL BEARING SPECIALS 
Fafnir 33K4 °,4 O.D. W I.D. 1&" thick. ... $40.00/C 
Fafnir 33K5 W O.D. 3/16 I.D. Sí" Thiele.. 40.00/C 
New Departure R2A l&" O.D. Ya" I.D. $19" Thick 

40.00/C 
New Departure 7034 W. O.D. 5/32" I.D. 3/16" Thick 

80.00/C 

AIROTOR BLOWER WHEEL 

Torrington #300 -101 -Black anodized. 3" diem. a 
1-1/32" thick. s/s" shaft size. Delivers 63 cfm at 
3450 rpm clockwise rotation. Brand New -Special @ 
$27.00/C 

DC SEYSYNS 
General Electric 8DJl1PDV; STJ17 AEM; 8TJ13LBE; 

8TJ13LAK; 80.117A -AM; 8DJ4-PXAA; 8DJ20- 
AKK; 8DJ20-AAE 

HYDRAULIC CYLINDER SERVOS 

Sperry 644180-FSSC 288-S-260 
Sperry 644231-FSSC #88-5-250 
General Electric 8254205G2-FSSC 288-S-260-2.3 

AMPERE DEMAND METER 
Stewart Warner -748:. 0-20 Amps. Thermal Oper- 
ation. High Time Lag. Indication follows for average 
reading as would affect supply transformera. Ideal 
for design laboratories and industrial motor load 
checking. Special at only $3.95 each. 

CIB THYRATRONS 
1 ampere DC continuous rating. Filament 2.5 V (17 

6.3 amps. New, original loxes. Special @ $350.00 
per 100. Large Quantity Available. 

See earlier ads for other items. Write for 24 page 
ca'.alogue with descriptions and prices. 

4cfeoPekeeò 
NCORPORATED 

247 BROADWAY PATERSON,N.J. 

POWER RHEOSTATS 

(,e,;te ,' \ elk 
.,...... 

r W Fie. r W Ea. 
.5 25 1.98 75 25 1.98 
.5 50 2.81 75 75 3.90 
.5 150 5.93 80 50 2.53 
1 50 2.81 80 500 12.46 
2 50 2.81'100 25 1.98 
2 100 4.68 100 50 2.53 
2 300 8.42 100 100 4.39 
3 100 4.67 125 25 2.23 
3 225 6.58 150 50 2.53 
4 225 6.60 175 25 2.23 
5 25 1.97185 25 2.23 
5 50 2.53 200 25 2.23 
5 100 4.68 200 100 4.40 
6 25 2.23 200 150 5.04 
6 50 2.53 225 50 2.53 
6 75 3.90250 25 2.23 
7 25 1.98 250 50 2.53 
7.5 75 3.95 300 50 2.53 
8 50 2.53 300 75 3.90 
10 25 2.23 300 100 4.40 
10 50 2.53 300 150 5.04 
10 100 4.37350 25 2.25 
12 25 2.23 350 100 4.40 
12 50 2.53 370 25 2.2315000 
15 25 1.98 378 150 6.59 
15 75 3.90 400 25 2.23 
15 100 4.38 400 75 3.90 
20 50 2.53500 26 2.23 
22 50 2.53 500 50 2.53 
25 25 2.23'500 76 3.95 
50 25 1.98 500 100 4.50 
50 50 2.53'500 150 5.15 

Specify Type Shaft Required "S" 
Special Prices to Quantity 

r W Ea. 
500 300 9.49 
585 150 6.59 
750 25 2.23 
750 150 5.46 
1000 25 2.53 
1000 50 2.66 
1200 225 7.20 
1200 300 8.40 
1250 50 2.66 
1250 150 6.10 
1500 25 2.53 
1500 50 2.66 
1600 50 2.66 
1800 150 6.19 
2000 25 2.53 
2000 50 2.66 
2250 150 6.24 
2500 50 2.66 
2500 100 4.68 
2500 150 6.24 
3000 25 2.66 
3000 100 4.95 
5000 25 2.66 

50 2.90 
7500 50 2.90 
7500 100 5.32 
10000 50 2.99 
10000 100 5.32 
10000 100 5.51 
15000 25 3.25 
20000 150 8.75 

or "Knob" 
Users. 

LARGEST VARIETIES OF NEW 
SURPLUS AT LOWEST PRICES 

OIL CAPACITORS 
LARGE RECTANGULARS 
SMALL RECTANGULARS 
BATHTUBS; TUBULAR 

MICA TRAM. G-1-2-3-4 
ELECTROLYTIC FP CANS 
AMPHENOL-CANNON 
AN-UG-UHF CONNECTORS 

LORD SHOCK MOUNTS 
BIRTCHER Tube CLAMPS 
JONES PLUGS-SOCETS 

BARRIER STRIPSI 

POWER RHEOSTATS 

SWITCHES MICROPUSH-MOM. 
1. 

POTENTIOMETERS 1; 
111. 

OTHER WIRE WOUND POTS 

MOSSMAN SWITCHES 

AIRCRAFT FNOISE ILTERS 

RESISTORS GLASS 
LPRECISION 

FERRULE 

FUSEHOLDERS-MOUNTS 
INSTRUMENT KNOBS 
MANY OTHER ITEMS 

G-1 
.0001 
.00015 
.0002 
.0008 
.01 
.032 
.04 
.051 
.08 
.09 

.000135 

.0001 

.000533 

50 

HIGH POWER TRANS. 

G-3 Type 
.001' 20kv 
.00015 20kv 
.0004 20kv 
.00045 15kv 
.00047 20kv 
.0005 20kv 
.00095 5kv 
.001 20kv 
.0011 20kv 

.01124 
15kv 

.015 3kv 

.25 1.6kv 
f56 

.001 
.03356 
.007/15kv-70A/300kc 

upon request. 
needs. 

N. Y. 
4-0865 

MICA 

fG-4 Type 
.00025 30kv 
.0006 35kv 
.0025 25kv 
.003 20kv 
.0039 20kv 
.0075 15kv 
.01 12kv 
.03 ,.ekv 
.056: ; 5kv 

30kv 
2.5kv 

CO. 
7, N. Y. 

rr 
Type 

6kv 
5kv 
6kv 
6kv 
4kv 
2kv 
1kv 

I.5kv 
1.5kv 
1.5kv 

Full ratings 

A. 
West 

Phone: 

G-2 Type 
.0001 10k -e 

.00015 lOkv 

.0002 10kv 

.00025 12kv 
.0003 lOkv 
.00037510kv 
.0004 5kv 
.0005 10kv 
.00057 lOkv .Sky 0000165 lOky 

1 lOkv 

C -D Type 
30kv 
30kv 
30kv 

and prices 
Specify your 

MOGULL 
Broadway 

WORTH 

DIRECTRON 

SELENIUM 
RECTIFIERS 

Buy Direct 
From 

M'facturer 
Full -Wave Bridge Types 

Current 
(Con- 

tinuous) 

18;14 
Volts 

36 28 
Volts 

54/42 
Volts 

130/100 
Volts 

1' Amp. $1.25 52.10 53.60 $7.50 
2 Amps 2.20 3.60 6.50 10.50 

2; Amps. 
6.75 

7.50 13.00 
4 Amps 3.75 8.75 . 

5 Amps. 4.95 7.95 12.95 27.00 
6Amps. 5.50 9.00 14.00 33.00 

10 Amps. 6.75 12.00 20.00 40.00 
12 Amps. 8.50 16.00 25.50 50.00 
20 Amps. 13.25 24.00 36.00 90.00 
24 Amps. 16.00 31.00 39.50 98.00 
30Amps. 18.50 36.00 
36_Amps. 25.50 45.00 

New, Selenium Rectifier Transformers 
PRI: 115 V., 60 cycles in. 1 4 Amps. $ 8.75 
SEC: 9, 12, 18 24. and 36 12 Amps. 16.75 J} 

volts 24 Amps. 35.75 
New Selenium Rectifier Chokes 
4 Amos. --.07 hy.-.6 ohm $7.95 

12 Amps. -.01 by -.1 ohm SI4.95 
24 Amps. -.004 hy.-.025 ohm $29.95 

TRANSFORMER SPECIALS: 
115V. PRI -36V. 50 amp second XFMR.. .$39.95 
115V. PRI -5V. P 190 Amp. SEC $59.95 
115/230 V. 60 cy. PRI. SEC.: 1.5, 30.5, 33.5. 
and 36.5V @ 4 AMPS. Herrn. Sealed... @ $6.50 
115V. PRI -20V. a 2 Amps $2.40 

TUBES 
0A2 .98 6AG5 .65 274-B..... 2.95 
OB2 1.10 6AG7 1.25 275-A(WE) 3.00 
0C3/VR105. 1.19 6AH6 1.00 276-F & G. 15.00 
OD3/VR105 .95 6ÁJ5 1.75 304 -TH ... 7.00 
074 .59 6ÁK5 79 304 -TL 8.75 
IA7GT 89 6AN5 2.25 310A (WE). 5.95 
1AE4 .90 6BE6 .45 31IA (WE). 6.50 
1II3GT .85 6C4 .45 328-A (WE) 5.00 
11122 2.00 6F6 -M .69 337A (WE). 3.00 
11323 8.00 6F8 -G .89 349A (WE) 1.35 
11327 14.98 606-G .95 350-B (WE) 3.95 
114 .60 6J5 .49 359-A (WE) 4.0o 
11.21(GE)... 4.00 616 .59 371-B .85 
ILA6 .90 6K6GT .59 373-A (WE) 4.00 
I N21 -B 2.95 6K7 -M .70 374-A (WE) 3.50 
1N23 -A.... 2.25 6L5 -G .49 387-A (WE 2.50 
1N23 -B..... 3.49 6L6 -G 1.19 400-A (WE 2.50 
1N34 .64 6L7 .98 401-A (WE 3.50 
1N34 -A .75 6N7 -M .95 403-B (WE 7.50 
1N44/400B. 1.21 6Q7GT .80 407-A (WE 5.00 
1N45/400C. 1.39 637-M .98 408-A (WE 2.75 
1N48 .55 6SD7 .79 421-A (WE) 3.50 
1N51 .51 6507 .88 464-A/2C43 9.49 
1N52 1.71 6S117 .64 GL -559 1.00 
1N54 .89 6S77 .69 RU -676... 25.00 
1N63 3.81 6SK7GT.... .62 700-D 55.00 
1N64 .72 68L7GT .... .60 715-C..... 20.00 
1N65 .84 6SN7GT.... .70 717-A..... .98 
1N69 1.23 6V6GT .60 803 3.25 
1N70 3.15 6X5GT .52 805 2.50 
1N72 1.20 6Y6 -G .95 807 1.59 
1N73 28.53 7A6 .65 811 2.75 
1N74 21.90 7A8 .75 811-A 3.50 
1N75 3.33 7C6 .80 812 2.75 
1N81 2.58 7C30 85.00 812-A..... 3.50 
2AP1 .. 8.50 7F7 .74 816 1.05 
2B7 .75 7117 .80 829 9.95 
2C43(GE)..15.55 12A6 .65 832 7.25 
2C52 5.50 12AT7 .75 832-A 8.50 
2D21 1.35 12AU7 .69 837 1.45 
2E24 2.75 12BD6 1.25 860 3.95 
2E30 2.19 12C8 .79 861 22.50 
2122 6.50 12H6 .75 866-A 1.55 
2134 27.25 12SA7-GT.. .75 872-A (GE) 3.95 
2148 24.25 12SF5 .70 1280 .110 

2149 34.00 12507 .87 1613 75 
3A4 .59 123117 .95 1614...... 2.25 
3AP1 9.00 12317...... .69 1616...... .74 

3B28 7.50 123117 .75 1622 (646M) 1.95 
31329 12.00 12SL7 .75 1625 10 
3BP1 5.75 12SN7GT... .84 1629 30 
3 B P 11 9.50 12S167 -M,,. .75 1631....... 1.50 
3C22 85.00 14F7 .80 1632 .70 
3C23(GE) ..10.50 25AV5 1.25 2050 I.4% 
3C27 7.50 251106GT... .79 2051 1.19 
3C33 9.95 25L6GT.... .64 5516 6.95 
3D6/1299... .50 25Z6....... .67 5528/C6L 15.00 
3Q5GT/G.. .99 35L6 .69 5608-A 3 95 
3S4 .80 35Z5GT.... .49 5654....'... 2.00 
1035 26.50 42 .65 CR -5702.... 4.5(1 
4X -150A....27.50 SOCS .50 CR -5744.... 2.25 
5CPI 3.00 RK -72 .75 CE -5886.... 4.0o 
51321(W.E.).19.95 RK 5814....... 2.50 
5FP7.. ... .. 1.95 -73 .75 

5910 .75 

5 R4GY .... 1.29 11726 1.00 8020 .98 
IU4G .55 FG -105 19.50 9001 1.35 
5V4 -G 1.05 F -123-A.... 6.95 8002 95 
5X40 .85 

5Y3GT .45 
211 .75 9004 .39 

6AB7 .98 250 -TH ... .18.75 9006 .39 
6AC7 .94 274-A 2.95 

WRITE ON TYPES NOT LISTED 
Terms: FOB -NYC -25% Deposit with order -or 
send full remittance to save COD charges -Rated 
Firms (D.&B.) Net IO days - All marchandise 
guaranteed. Phone: REcto, 2-2552 

Al R R 
E E[TROf1I(5 [ORP. 

136 LIBERTY STREET NEW YORK 6, N. Y. 
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SEARCHLIGHT SECTION 

Manufacturers! Attention! 
WE OWN & OFFER, QUANTITY LOTS 

OF BRAND NEW PANEL METERS! 
Wholesale quantities only at special reduced lot prices. Some of these lots can be modified 

to your requirements. Write for complete details and special low prices. 

Qnan- Type Rana. Make Model 
57 DC MUUammeter 0-30 
69 DC Mimammet.r 0-50 

130 DC Ammeter 0-100 
40 AC Ammeter 0-36 36 Mleeoammet.r epeeie 
77 DC MUU.mmater 0-3 

'23 DC Mwi:mma:r o-1ó0 
0-300 

32 DC MUDC ÌÌammeter 0-200 
391 DC Mihl.mmeter 0-400 
147 DC MIIUemmeter 0-590 
77 DC Voltmeter 0-8/126 
97 DC Voltmeter 0-160 
61 DC Voltmeter 0-900 39 DC Voltmeter 0-300 
110 AC Ammeter 0-160(0) 

910 RF Ammeter 0-2.6 
0 RF 

193 RF Ammeter 0-2.6 
740 RF Ammeter 0-2.8 

34 RF Ammeter 0-3 
920 RF Ammeter 0-3 

98 RF 
122 RF Ammeter 0-b 1200 RF Ammeter 0-6 

1360 AC Voltmeter 0-16 
NW AC Voltmeter 0-15 

87 AC Voltmeter 0-40 
63 AC Voltmeter 0-76 
94 DC Ammeter 0-1 990 AC Milllamm.ter 0-1.8j 

336 Canal Street 

G ue° 62º 
soáer Smith 
Wooten 386 

Sen 5-87 
impson 

Gen. Elea. DO -63 
Marlon 
Si meson 26 
Triplett 321-T 
Dejur 312 
Weston 606 
Hoyt 17-L 
Sun 2ALT346 
Sun 
W.otiaghouee A:866 
Weston 426 

Simpson 36 
Westinghouse NT -89 
McClintock 
Weston 426 
We.tinghouee NT -38 
Gen. Elea. DO -44 
Gen. Elea. DO -44 
Gen. Else. DW-44 
Gen. Elea. A W-41 
Westinghouse NA -86 
Westinghouse NA -83 
Weston 617 

Weton 045 
DO -41 

Ilaneouelo 
following items yle instruments. uments 10 All 

se 
made miby Weston. Westinghouse, or G 1 El.otria. External .hunts are available where required. 

Quart. Typo Ranee 
330 DC Amp self contained 660 DC Amp self-contained 

3800 DC Amp b0 M.V. 490 DC Amp 50 M.V. 940 DC Amp 60 M.V. 970 DC Amp 60 M.V. 1340 DC Amp 50 M.V. 980 DC Amp 940 0-940 50 M.V. 2600 DC Volt -Amp 50 M.V. 330 DC Volt -Amp / 60 M.V. 
08 DC Amp 

60 
self-contained 140 DC Amp 80 M.V. 300 DC Amp 50 M.V. 

250 DC Amp CO M.V. 
100 DO Volt 60 M.V. 
290 AC Volt 50 M.V. 

0-50 
30-0-30 

0äó-60 
0-120 
120-0-130 
0-240 

o-S0./soul 
0-30v/60a 
0-60 
50-0-60 
20-0-100 
0-150 
0-300 
0-30 
0-40 
NOTEZ 

ONLY A PARTIAL LISTING?! laboratoryd. have in took a 
and recordings instrumente, 

e variety of 
ptool numorou.rto itemize. 

and multipl, stook well line of current such volt- 
..e regulator.. , meeeee 

voltage relays. 
taohomet.re. etc. 

LSend 
for our Iatwtrlisting! 

MARITIME SWITCHBOARD 
INSTRUMENTS -ACCESSORIES 

Wo 4-8217 New York 13, New York 

ELECTRONIC EQUIPMENT WANTED! 

Sell to 
3-4 -4 SALES INC. 

We want to buy all types of new and used surplus electronics equipment. Highest prices paid. We are the largest purchasers of such equipment. 
ARROW SALES, INC. 7460 VARNA AVE., N. HOLLYWOOD, CALIF. 

See Arrow Sales, Inc. ad page 430 

Radar 
SCR -545A Search and Track. Complete trailer, power supply and spare parts. Nearly New. Write for description and price. 

Transformers & Chokes 
New 10 K.W. Amertran oil cooled plate trans- formers I15v./230v. 60 cy. single phase primary, 17,600 volts, .5 amp. secondary. Can be furnished center tapped or two wire 8800 volts, 1.0 amp. State primary and secondary voltage desired. Priced $75.00 each f.o.b. Los Angeles. 

9106, Tylament, pe WS. .050 
American Transformer 

50/60 cy. CS.o.P, 35c. 2 KVA test. 12 KV d -c operating. Pri. 115 v., Sec. 5 v., 10 amps w/integral stand-off insulator and socket for #371,872, etc., rectifier tubes. $15.00 each. Transtat, line voltage regulator, 115 v. 60 cy. Range 103.126 v. 2.17 amp. Amertran Spec. #29144. $0.50 each. 
Battery Charger. G.E. Cat. #WS -99316. Pri. 105.115-125 V. 60 C. Sec, 105.90-75-60.45-30 v. @ 
6 amps. each side of center tap. Voltage reduced 10% and 20% thru tapped primary- two x 5 v. 
18 amp. C.T. (Tungar filaments) and two x 7 v. 10. amp. 71/4" h. x 8-3/" w. x 59'2" d. Wt. 56 lbs. New, orig. packing. G. E. Price $52.00. $17.50, 
2 for $30.00. 
Choke, swinging 15.000 v. d -c line, ripple fre- quency 120, 149 ohms. .02 amp. @ 900 henrys; .52 amp. @ 25 henrys: 48% ripple. Amertran Spec. #29107. $42.00. 

*Capacitors 
9.12 mfd.. 1265 v. 60 c. a-c'or 4000 v. d -c power factor correction 5.0 K.V.A.R. Cat. #2528908. 
$17.50 
25-.25. 6000 v. d -r. or .125 @ 12,000 v. d -c., Fast Cat. #A7548 oil. $3.75. 
1.25/1.25 mfd., 7500 v. Pyranol Cat. #26F360. 
$57.50 

* Resistors 
Fixed w.w. 160,000 ohm, 200 w. ferrule ends..$1.00 Fixed. w.w. 5,000 ohm, 200 w. ferrule ends.. 1.00 

*Meters & Multipliers 
Westinghouse Type R-5, I meg. precision meter multiplier resistors, wire wound, non inductive, 
1/2.4 tolerance. Can be screwed together for any desired total. New. $4.00 each. 
Ammeter. a -c, 3" Westinghouse NA -35 or Weston Model 476. 3 amps, f.s. deflection; scale calibrated 0-120, includes doughnut type current transformer w/200-5 ratio at 25-133 cy. $8.50. 

* Relays 
Allen-Bradley overload relay, 110 v. 60 cy. Cat. #810. Adjustable 6.3 to 18.1 amps. $7.95 each. Westinghouse, 110 v. 60 cy. D.P.S.T. 15 amp. contacts with interlock. $4.95 each. 

* Rectifiers, Dry Disc 
Cu. S. FWB 1.8 v. d -c @ I amp....$.75 4 for 2.50 Selenium, FWCT, 2.2 v. d -c H 3 amp .75 4 for 2.50 Selenium, HW, 36 v. d -c @ .2 amp. .75 4 for 2.50 Selenium, FWB, 54 v. a -c @ 1.6 amp 3.60 Selenium, FWB, 154 v. a -c .6 amp 5.50 Selenium, FWB, 180 v. a -c .4 amp 5.50 

*Stand Off Insulators, Ceramic 
11/4" dia. x 5" $ .90 ea. Iy." dia. x 6" 1.00 ea. 
11/4" dia. x 8" 1.25 ea. All sizes with metal caps and bases. 

High Voltage Rectifier Power Supply 
Variable output 0.15.000 v. d -c H 500 mills. Input 
115 v. 60 cy. single phase. Army type RA -38. Size 631/" x 53-3/4" x 56-7/s". Wt. 2040 lbs. Units 
are new, complete with spare tubes and remote con- trol. Write for detailed information. 

* Quantities available -subject to special discounts. 

EPCO 
1527 E. Seventh Street Los Angeles 21, Calif. 

SEARCH RECEIVER - ARD -2 
Frequency range 80 to 3000 Mcs. 

Measures RF signals from 80 to 3000 Mcs and 
pulse rates from 50 to 8000 cycles. 

The ARD -2 can be used as a Direction Finder 
to locate signals, or as a frequency meter. by VISUAL and AURAL indicators, provide Originally designed and used by USN air- craft. Ideally suited for military, laboratory 
and general purpose use. 

Equipment consists of the following: 
Antenna Detector-CMD-66AFH-Has variable 

length antennas, diode detector and silver 
plated tuning stub with calibrated scale. AMPLIFIER CMD-50ADC-has three stage 
pulse amplifier, a trigger circuit, a pulse rate 
counter circuit and audio amplifier, visual 
signal indicator, rectifier power supply which 
is operative on 115 Volts AC 80 to 2400 cycles 
current, regulated. 

Test OSCILLATOR-CMD-60ABG-Has cavity 
frequency of 400 cycles with selection of four 
pulse repetition rates. 

ALL CABLES AND FITTINGS, ACCESSOR- 
IES AND SHOCK MOUNTED RACK for immediate installation, plus two Technical 
Manuals. 

SPARE PARTS -Steel cheat Includes spares for 
components and two extra sets spare tubes. 

Guaranteed NEW 
All the above in original export packed cases. 

Wt.: 113 -lbs 
* * * 

Price each .... $27500 
* 81 * 

Other selected equipment for 
Radio Cotamsnicationo in our stocks 

COMMUNICATION DEVICES CO. 
2331 Twelfth Ave. NYC 27. N. Y. 
Cable: Communidev Tel: Ad 4-6174 

METERS 
Simpson Meter 0-5 Amps. DC 3" Square 
Model 27, 54.95 each. 

WIRE 
8 Cond. #16 Ga. Shielded, Color Coded, 
Stranded, Flexible Vinyl Covered Wire, 
suitable for burial, etc., 15e° per foot, 
$135.00 per thousand feet. 

LAPIROW BROTHERS 
1649-57 Hoffner St. Cincinnati 23, Ohio 

062 $1.00 
1A3 0.69 
1L4 0.59 
3A4 0.60 
354 0.61 
6AK5 0.80 

JAN TUBES 
6Á1(5 W. .. 51.75 65157GT... $0.63 6AK5 WE.. 1.25 61/6GT 0.61 6A156 0.75 7N7 0.79 6AQ5 0.56 7Y4 0.56 
SASS 2.00 12A6.. 0.56 
6116 0.60 12517 0.60 

GEM ELECTRONICS CO. 
995 Eastern Parkway Brooklyn 13, N. Y. 

Tel: PResident 4-3300 
MANY OTHER TYPES AVAILABLE -WRITE 

DYNAMOTORS 
From our inventory. New, original containers, 
BD -77; DM -21; DM -32; DM -36; DY -22; PE -86 
and others. Substantial quantities. Also John 
Oster Co. fractional horsepower motors. 

LINE HARDWARE CO. 
1515 N. 26th St. Phila. 21, Pa. 

WHOLESALE ONLY 

ELECTRONIC COMPONENTS 
AIRCRAFT EQUIPMENT 

HYDRAULICS 

RADIO & ELECTRONIC SURPLUS 

13933-9 BRUSH STREET 

Detroit 3, Mich. TO 3, 3403 
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STEVE -EL IS your RELIABLE source for 
SPECIAL PURPOSE & TRANSMITTING TUBES 

All tubes are standard brands and fully guaranteed! 

AB150..... 1.59 ZB120 2.39 2J32 27.45 5GP1 4.89 250TL 24.99 615 .38 725A 8.69 841 .97 1619 .64 

C6J 6.39 0A2 1.19 2V3G 2.04 5D21 22.39 253A 9.95 702A 4.98 726A 27.95 843 .29 1625 .37 

CE1C 1.35 0B2 1.46 2X2 .57 10E'24.. .38 254 9.95 703A 9.98 800 1.69 845 4.39 1626 .44 

CEP120... 1.98 1829 2.44 3C24 1.79 15R .73 264C 2.38 705A 1.95 801A .63 864 .29 1623 .38 

CEP220... 1.35 1632 3.73 3C28 3.78 18C .38 269A 4.69 707A 9.98 803 4.19 8668. 1.29 1630 .94 

CK507AX. 1.98 2622 3.89 30X2 1.98 24R 4.95 274B 5.39 715A 8.69 805 4.19 872A 2.69 1633 .62 

CK1005... .47 2C26 .38 3DX3 1.98 53A 5.65 276A 9.55 7156 9.49 807 1.69 876 .29 1639 1.49 

CRP72.... 1.19 2C40 8.21 3AP1 4.99 101F .38 282A 7.98 715C 23.95 808 3.89 878 1.65 1642 .62 

CYN72.... 1.19 2C43 14.89 13023 4.69 120A....... 2.38 304TH.... 12.95 718ÁY.... 34.99 814 2.69 9-3 .38 1851 2.69 

DG1290... 3.49 2C44 4.92 3EP1 5.69 2058 2.29 304TL 12.95 718CY. 39.95 815 3.49 918 1.49 2051 1.33 

EC1 .72 2C51 5.99 3GP1 4.49 211... .48 371B .74 7180Y.... 39.95 826 .69 954 .33 8012 5.98 

F123 7.49 2021 1.85 4811 .48 2178 5.79 417A 8.59 721A 3.49 829 12.69 955 .59 8020 1.19 

GL43Y.... 6.98 12121 10.69 4C36 38.50 221 1.44 445A 3.38 722A 3.39 8296 13.69 956 .39 8025 5.19 

HF100 3.89 2122 9.98 5AP1 5.95 2310 2.18 471A 15.98 723AB 22.95 8308 3.69 958A .59 9002 .99 

RK34 .58 2J27 12.69 5BP1 4.89 242C 5.89 517C 7.98 724A 3.39 837 1.49 1613 .69 9004 .44 

RKR72.... 1.04 2J31. 12.98 53P4 4.89 1250........ 7.89 531 17.95 724B 3.69 838 2.49 1616 1.49 9006 .44 

Terms: 20% cash with order, balance C.O.D. Prices F.O.B. N. Y. City warehouse. Min. Order $5. 

OUR NEW BARGAIN CATALOG (Allow tor postage.) Prices in this ad supersede all others published. 

NOTE: Availability of merchandise subject to prior sale. 
IS OFF THE PRESS! 

Your copy is waiting -Send 
postcard today! 

STEVE -EL ELECTRONICS CORP. 
Dept. EL -12 61 Reade St., N. Y. 7, N. Y. COrtlandt 7-0086 

VISIT 
OUR 
NEW 

STORE i 

LARGE INVENTORY 
OIL FILLED CAPACITORS CONNECTORS 
BATHTUB CONDENSERS SWITCHES 

TYPE "J" AND "Ji" POTENTIOMETERS 
IMMEDIATE DELIVERY 

LEMAR ELECTRONICS CO. 
135 LIBERTY ST. N. Y. 6, N. Y. 

PHONE: BARCLAY 7-8675 

TUBE REBUILDING 
Large Transmitting and Power types 

Economical Guaranteed 
FREELAND PRODUCTS CO. 
700 DRYADES ST., N. O., LA. 

WANTED 

WANTED 
AN/TRC-1 Equipments. 
T14 Transmitters. 
R19 Receivers. 
TS32 Test Oscillators. 

Any condition or quantity 
W-3858, Electronics 

330 W. 42nd St. New York 36, N. Y. 

WE BUY 
All kinds of surplus electronic 
equipment and components. 

ELECTRONICRAFT, Inc. 

27 Milburn St. Bronxville 8, N.Y. 
BRonxville 2-0044 

WANTED 
Federal type 

107 B Voice -frequency Ringers 
Signal Corps type TA-3/FT. 

W-4814, Electronics 
330 W. 42 St., New York 36, N. Y. 

WANTED 
Western Electric gray -finished 

EQUIPMENT CABINETS 
For 19" panels. Heights of 2' 6", 3' 6", 
7' 0" and 7' 6". 

W-4852, Electronics 
330 W. 42 St., New York 36, N. Y. 

POLY ROD AND TUBE 
POLYSTYRENE ROD 13/4" DIAMETER X 

4 13/32". TUBING 2" OD X 13/4" I.D. X 

31". ROD FITS TUBE. ALSO CAST LU- 

CITE ROD 13/4" X 48". FRACTION OF 

MANUFACTURERS COST. LARGE 

QUANTITY. CONDITION PERFECT. 

HOUSE BEAUTIFUL PLASTICS 

DEPT. E9-742 W. 79TH 

CHICAGO, 20 

WANTED 
Western Electric gray -finished 

EQUIPMENT CABINETS 
For 19" panels. Heights of 2' 6", 3' 6", 
7' 0" and 7' 6". 

W-5956. Ele:tron ice 
330 W. 42 SL., Now York 3G, N. Y. 

We Pay Highest $915$ Prices for 
RADIO & AIRCRAFT 

ELECTRONICS EQUIPMENT 
You'll be pleasantly and profitably surprised at the 
prices we pay for needed parts and equipment. 
Simply send us a description of what you have - 
tell us your too dollar asking price -and we'll shoot 
hack a prompt reply! Convert that equipment to 
ready cash now! Write: 

ALVARADIO SUPPLY CO. -Division E-1 
4665 Melrose Av. Los Angeles 29, Cal. OLympia 2155 

ASSOCIATED INDUSTRIES, INC. 

puys TOP Huck 
for Precision Test Equipment, 

for Airborne Communication Equip- 
ment. Use coupon. Write today! 

WANTED, NOW! 
TS 3/AP 
TS12/AP 
TS13/AP 
TS33/AP 
TS35/AP 
TS45/APM3 
TS62 

TS117 
TS120 
TS146 
TS147 
TS148/UP 
TS155 
TS174/U 

TS175/U 
TS239/UP 
TS251 
TS268/U 
TS375 
I-100 
1-201 

TSX-45E 
AN/ARC3 
I -182C 
3C -788C 

APN-9 

If you have any of the above, PHONE Los Angeles 

-STanley 7-5458. PHONE Coiled! 

CLIP & MAIL TODAY 

Semler 
6855 Tujunga Ave. 
North Hollywood, Calif. 

I have the following: 

It's condition is (check): 

NEW E GOOD 

FAIR POOR 

Name 

Address 

City 
L 

State 

ELECTRONICS - December, 1952 
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UG CONNECTORS APPROV D 
UG 9/U UG 28A/U UG 89/U UG 115/U UG 203/U UG 252/U UG 10/U UG 29/U UG 90/U UG 119U/P UG 204A/U UG 253/U UG 11/U UG 29A/U UG 91/U CW I23A/U UG 206/U UG 254A/U 
ÚG 13/U 

UG 29B/U0U UG 91A/U2/U UG 
146%Ú 

UG 
208%Ú ÚG 256%Ú UUG G 14/U UG 32/U UG 92A1/lU UG 148A/U UG 212A/U UG 257/U 

UG 16%U UG 34%U UG 
U UG 

93Á/U UG 
149A/U UG 

4U UG 
UG 215/ÚU PL 259 UG 17/U UG 35A/U UG 94/U CW 155/U UG 216/U PL 259A UG 18/U UG 36/U UG 94A/U UG 155/U UG 217/U UG 259/U UG 18A/U UG 37/U UG 95/áT UG 156/U UG 218/U UG 260/U UG 18B/U UG 37A/U UG 95A/U UG 157/U UG 219/U UG 261/U UG 19/U UG 38A/U UG 96/U UG 158/U UG 220/U UG 262/U UG 

19B%Ú UG 40%U UG 97/UU 
UG 
UG 16ÓAA%Ll ÚG 223%U UG 269/U UG 20,U UG 45/U UG 97A/U UG 160B/U UG 224/U UG 270/U 

UG 20A/U UG 46/U UG 98/U UG 166/U UG 23I/U UG 271/U UG 20B/U UG 57/U UG 98A/U UG 167/U UG 233/U UG 272/U UG 21/U UG 57B/U UG 100/U UG 167A/U UG 234/U UG 273/U UG 21A/U UG 58/U UG 100A/U UG 173/U UG 235/U UG 274/U UG 21B/U UG 58 U UG 101/U UG 174/U UG 236/U PL 274 UG 21C/U UG 59/U UG 101A/U UG 175U UG 237/U UG 275/U UG 22/U UG 59A/U UG 102/U UG 176/U so 239 UG 276/U UUG G UG UG 106/UUG 180A/U UG 241/U UG 279/U U UG 107A/U UG 18IA/U UG 242/U UG 286/U 
ÚG 23Á/U ÚG 

U UG 

6ÌA/U ÚG 
107B/UU UG 

185%ÚU áUtG 24{jÚ ÚG 290jÚ UG 23B/U UG 83/U UG 108A/U UG 188/U 1JG 245/U UG 291/U UG 23C/U UG 85/U UG 109/U MX 195/U UG 246/U UG 294/U UG 27A/U UG 86/U UG 109A/U UG 197/U UG 249/U UG 299/U UG 27B/U UG 87/U UG 110/U UG 201/U UG 250/U UG 306/U UG 28/U UG 88/U UG 114/U UG 202/U UG 251/U UG 309/U 

UG 333/U 
UG 334/U 
UG 335/U 
UG 347/U 
UG 348/U 
UG 349/U 
UG 352/U 
UG 
M3588/U 
M 359A 
MT 412 
UG 414/U 
UG 421/U 
UG 422/U 
UG 423/U 
UG 478/U 
UG 479, U 
UG 482/U 
UG 483/U 
UG 484/U 
UG 486/U 
UG 487/U 

ÚG 492%Ú 
UG 493/U 
UG 494/U 
UG 495/U 
UG 496 
UG 499%Ú 
UG 503/U 
MX 504 
UG 505'U 
UG 506/U 
UG 507/U 
UG 526/U 
UG 530/U 
UG 531/U 
UG 532/U 
UG 533/U 
UG 535/U 
MX 554/U 
UG 557/U 
MX 564/U 
UG 586/U 
UG 625/U 
MX 913/U 

Availab e for immediate delivery from stock. 
Write, wire, phone your requirements. 
Complete stock of "AN" Connectors. Send for our bulletins and listings 
of all components. 

ACORN ELECTRONICS CORP. 
76-E Vesey St. WOrth 4-3270 New York 7, N. Y. 

ELECTRONIC 

EXPEDITERS 

SUPPLYING 

THE NEEDS OF INDUSTRY - 
GOVERNMENT - FOREIGN 
PURCHASING COMMISSIONS 

WITH 
COMMUNICATIONS 

EQUIPMENT, RECEIVING 
AND TRANSMITTING 

TUBES, ELECTRIC WIRE 
AND CABLE 

AIRCRAFT ELECTRONICS- 
INSTRUMENTS- 

HYDRAULICS 

PROMPT ATTENTION 
GIVEN TO ALL INQUIRIES 

Rated-Dun & Bradstreet 

Dept. WW, 225 N. Wabash Avenue 
Chicago 1, Illinois ANdover 3-0841 

Cable Address: 'ELEXPEDITE" TWXCGI510 

MOVED 
TO A BIGGER & BETTER 

WAREHOUSE 
PILED HIGH WITH 

HARD -TO -FIND 
PARTS & EQUIPT. 

Just a partial list of our 
present stock: 

BC -348 BC -342 ART -13 
ARC -3 APN-9 LM 
BC -221 BC -611 
VARIOUS TEST EQUIPMENT 

NEW EXPORT DIVISION 
FOR ALL FOREIGN ORDERS 

Prompt attention to all 
inquiries-all languages! 

Attn: Schools, Labs, Hams! 
WE PAY MORE 

FOR RADIO PARTS 8 EQUIPMENT 
Club In on your surplus equlpment- 
or we'll trade for something you really need. Write today) 

NEW ADDRESS: 

CANDEE-AIRCO 
Dept. E-8 

P. O. Box 1187 
Magnolia Park Station 

BURBANK, CALIFORNIA 
CHarleston 0-1486 ROckwell 9-1070 

State jibs Inc. 
Nation's Largest 

Wholesale Supplier 
Specializing ONLY in 
Buying and Selling 

ELECTRONIC TUBES 
AND CRYSTALS 

OVER 4000 TYPES AVAILABLE 
TOP STANDARD BRANDS 
IMMEDIATE QUOTATIONS 
WRITE FOR 

FREE 
WEEKLY 
MARKET 

GUIDE - 
State hbs Inc. 

37 EAST 28 STREET, NEW YORK 16, N. Y. 
PHONE: MURRAY HILL 3-9802 
WIRE: STATE LABS, WUX, N. Y. 

TELETYPE: N. Y. 1-1807 CABLE: STATELAS$ 

T-47/ART 13 & ATC Transmitters 
DY -12 Dynamotors. LM & BC -221 fre- 
quency meters. SCR -694-C & SCR -284-A. 
Teletype equipment. Panoramic Adapt- 
ors. 

ARROW APPLIANCE COMPANY 
Box 19, Boston 1, Mass. 

Tel: Lynn 8-3100 or Richmond 2-0916 

Selsyns 
2JIH1 GE Diff. New $ 2.95 
C78248 115V 60Cy Bendix Trans-$19.50 
C78249 115V 60Cy Bendix Diff. $11.50 

Micro-Sw Acro New 
TC 1 A or TC 78L SPST NC $ .39 

Low Pressure Gauge U S. 
20 Ounce 2.5 Inch New $ 2.95 

GARFIELD INDUSTRIES 
10615 So. Highland Ave. 

Tel. DI 11759 
Cleveland 25, Ohio 

Your Inquiry 

Will Have Special Value 
if you mention that it is in 
response to advertising in 
this publication. Adver- 
tisers value such acknowl- 
edgments highly; so does 
the publisher. You benefit 
-as a reader-in the en- 

larged future service such 
acknowledgments help to 
make possible. 
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ELECTRONIC TUBES 
®BKB, .85 .. 
B1i80T .85 35234 .69 

OY4 ,d5 61,50 .75 35Z4 .60 ()OM__ 55 .59 6L8........ 2.25 35Zb....,. .50 BLBG 1.45 38 
IOÁ3....,... ,756L6GA 1.45 37 .59 
lA5GT .58 6L7G 

.851 39/44 .25 
1A7GT .85 .85 40 .69 1B1........ .45 BNb 41..'........ .69 IB3GT ,.. .82 BN7 ., , .95 42....-..... .65 
1B4P .79 6N7GT..... .85 43 .65 
1C8 69BQ7 .79 45 

85 bOB5.... ... .75 ID6GP..... ,69,8 7GT 
IEbG ,71BRIG .85 5005 .75 
1040T ,69 894 .62 50L6GT.... .65 1G8GT..... .69 897 .85 50Z70...... .75 
IHSGT .69 89A7....... .65 53 .68 
IH6G .7S 8SA7GT.... .65 54 1.35 MGT .75 69B7Y .901 56 .5S 
IL4 ,83 88C7 .85 70L7 1.35 
iLAB ,96BBC7GT..., .85 71A .55 
ILB4 98 60137GT.... .85 75......... .82 
1LC8 ..... .91 OSFá .75 78 .55 
1LH4 .87169G7 ' .75 77 .55 
1LN5 .75 

BSH7 .75 78 .75 
1N6G'r .75 88H7GT ... 75 79 .75 1N6G,..... .75 .75 60 .60 
1 P5 GT 69 86J7 . , . .. .. .65 85 .75 
1QQb.....-.. .6g 89J7GT.... .70 83 1.10 iR4 .69 88J7Y.....- .80 84 .75 
1115 .65 68K7 .70 65 .69 
184 69 8SK7GT.... .72 89 .25 195....... .64 06L7GT,. .. .75 101A .50 11'4.65 88 N7GT.... .75 102A .. .. .50 
1TSGT ,68 6SN7GTA.. ,80 11773 .65 

lUb......' ..67 6SQQN7GT W. 30fit 3.73.7jj5 

IV 
-65 58QR7GT.... .62WyyIy141bnW1`J 
90 .6S 

1P22 14.751 4352 195.00 CE309 5.25 1P28....... 15.50 4338 195.00 310A 1029....... 2.95 C5B 4.25 311A 1P37 1.85 5AP1 5.95 313C 4.20 1P40.. .. 1.85 bA P4 9.9á316A 3.00 
1 P41 2.80 5ßP1 6.2á119A 23.25 1P42.....,, 5.65 SEPIA 22.00 323B 12.50 1Q26 100.00 SCPl 4.50 327.4....... 4.75 
1 VB 5.65 SCP1A. r... 22.50 331A 3.50 2API 6.50 6CP7 12.50 0340 2.65 2ÁP11 10.50 5C22 49.á&349A 1.35 2AP5 9.75 áD21 18.35 3601 8.00 2BPl 9.60 5FP7 2.50 36816...... 7.95 2ßP11 11.00 6FPTA... .. 11.503718 1.39 2B22 2.45 5FPI4 27.á01388A 4.75 2021....... 1.25 53P1 27.501393A ....... 12.50 2022 .49 5329 29.95 394A 4.50 20260 .59 5332 125.00 417A ......, 17.55 2033.. 3.65 SLPS 14.50 4481 .. 3.75 2036 27.50 5RPIA 27.50 4489....... 16.75 2036 24.50 5R40Y.., .. 1.75 446D 16.75 2C39Á 33.75 áR4WOY... 3.25 C40 12.00 5ÚP3 17.00 043....... 18.00 SU P11 22.50 4641 .. ... .. 895 C44 1.45 6AJ5 2.95 471A.. .. ... 1250 2C48 38.00 6A145... 

11.395 
Gí.473 2C50 6.50 OARS 01.á02A,.,. 1,8 -051..,.,,, 6.25 BARfi 3.35 530 2052 6.25 BASE. .. .. .. 2.95 á3l 8.25 2Cá3 11.50 8437 4.50 6321 3.75 21321 1.90 ELSE 11.95 549 34.50 d ß 1321 W 3.15 6007 1.80 559 1.75 2E22 ....... 2.50 6ßL6... .. .. 75.00 á75A......, 19.95 ßE24....... 4.50 BBMO 7á.00562A.,..... 34.50 2E25Á 5.75 CBJ 7.95 815 1.75 ßE28 3.40 8021,. .. ... 49.95817........ 11.00 ßE27 2.75 6C24 72.00 623. ....., 11.00 ßE30 2.00 004 2.70 627 29.95 ßE31.. 2.10 034 6.95 KUfi28. .. .. 122........ ,76 8S R7G T.. .. .67 000 51.10 2E3ß 1.60 BIi4 32.50 

ßA3.. .. .. .. 1.10 .80 1.12 2E35 4.50 849 0657 0A32.15 7ßP1 6.95 
2X2 ,59 GOTT....,.. 98 0A4G 1.25 2E36 2.25 713 P7 18.95 F66Ó50 69.50 2X21...... 1.55 86U7GTY, . 2.70 082........ 1.25 2E41 37.95 3.35 79P1ß 22.50 853 3A4 ,65 60V7. .. .. .. 1.05 083 1.15 ßE42....... 2.65 7BP14 22.50 8720 4.50 

9.95 
316 ,86 OTO 1.00 0C3 1.05 2021 305.00 

77c132.4. 
C Pl... .. .. 22.50 873 21.00 3138........ .45 8U9 ,75 OD3 .95 2021 2.20 IDY 3Q4.. ...... .63 BU5 .8T OZI .65 877....... 

3 QáGT., .79 .85 OZI .95 2022 2.20 1213P7 55.00 
BU6GT 350.00 21121 300.00 12GP7 

17.50 F083ß1.... 
304........ .70 6V8.. 1.30 VGIA 8.75 23211 7.50 12ßP7 

17.50 GL875 
5T4 .. .. ..-. 1.35 BVBCT .67 1ÁD4 2.05 2722 17.50 705A 2.35 9.00 CÁ13 708DY 59.50 bII40 ,66 BW4GT.... .6b IAGb 3.90 2326 áÚ40W.... 2.356W6GT.... .75 1ÁH4...... 2.50 2327 

25.00 1510.,.,,... 1.:11i7060Y..... 59.50 
5V40 ,89 8X4 ,Bp ELC1B 8.75 2330 23.00 1áR........ 10 7071 18.25 
5W4 8X569.50 FG17 5.25 7079 

.79 .60 19ß1A 3.95 3331 19.25 
5Y3GT 6x5GT 27.50 RK20A 9.95 708A .49 .60 Iß22 2.25 2732 37.00 PJ22 .75 

5Z3 
5Y4O 6S 0ßf 0 .95 1023....... 8.75 45.00 240 1.85 7Ì3A....... 

3.85 

5Z4 "7S 6Z4G 
.60 1B24 9.95 24 32.00 CE25 4.95 714ÁY 1.98 

.85 .00 1928 3.75 28 1ß0.0p RK25 12.50 
GA3.. ,..... 99 714 .75 1827 21.25 2737 16.00 ß5T 6.25 71b 5.00 
GAB ,8i 7Aá .7S IB2B 9.00 7151 5.75 
617 87 7A5 .75 1822 

2.75 27311 37.50 ß8170T.... 26.00 7159....... 
BA8 7A8 2.25 2338 37.50 F4-27 %.... 23.00 7130., 24.50 

,g5 .75 1B35 11.00 2339 37.50 RK28% 15.00 7173 24.50 
BA8GT.. . .96 7ÁF7 1.ßS 111351 17.50 2740 49.50 2807 2.35 71813Y 

9.50 
8ÁB4 ,65794,,...... .75 1938 ....... 16.75 2348.....,., 49.50 F032....... 15.00719A 79.50 
GABS ,85 7137 .75 1837 19.50 2349 42.50 
BAB7 98 704.. .75 1838....... 39.95 2761 

75.00 FC 83 23.00 7ß1A 4.50 
6AC5 1.05 705 .75 1940 9,95 2382 59.50 RK34.. ., ,, 85.00 723AB 18.95 59.50 3áT 9.00 7241 2.75 6.407 g; 7C6 .80 1941 45.00 2K22 55.00 3STO 9.00 724ß BA 137 1,29 707........ .75 1942 15.00 ßK23 3.15 

- 55.00 3áT10 9.00 7251 9.50 SAES ,89 7E7 ,75 1944....... 37.50 -hß6 27.50 90(39, .., ,. 14.50 726A 14.50 6ÁF47Eß5 .75 1850..,..,. 32.50 20(26 95.00 TZ40 4, TS 1Sá1 3S 7286 55.00 
BAG6 

.85 7F7. .. ,, ,,, 12.00 ßK28 29.95 RK98A 9.95 726C 100.00 .66 7F8. .. ... .. 1.66 1Hó4 37.50 20(29 29.95 EF60... .. .. 1.30 6J729 3.25 8A07 1.25 7117 .75 1958 37.50 ßK2 260.00 53A 5.95 730A S BAHB 1.29 71.7........ .85 1ß83A 87.50 20(41....... 150.00 F057 U.9á 8011 26.85 B AJS 1.95 797 .85 1985 9.00 20(45 135.00 QKb9 65.00 802 4.20 OAKS 3.30754 .95 1988,..... 9.50 2K6ß,...... 98.00 QK62...... 65.00803 14.95 BA KB 1,D9 7V7 .89 ELl C. ..... 7.55 ßR13 1.95 F067 22.50 804 6AL5.,..... 59 7W7 .95 ELC1J. .... 9.00 ßV30 16.50 
BA LTG T.... 12A6 2.75 75TH 14.75 806 4.95 
6AL7 

1.15 .65 1021 2.85 2X2 .75 76TL 14.75 608 17.50 .57 1ß160T.... .65 11321- 5.25 2X21 1.85 CE 7° 75 807 6A 1217 90 ELCIK 
6.95 

.85 9.45 3ÁP1... .. .. 12.25 RK 73 75 806 6A 7GT.... 1.02 
3.50 

12ATO ,6S 1L22.I ....., 15.00 3AP1A..... 14.00 4.25 808 
6%ßS 

3.35 1ß1T8 .55 IL22. .. .. .. 30.00 EL38 9.50 FG81A 9.25 810 75 1ß1T7 .95 11.23 30.00 394 2.55 89Y .95 811 
13.50 

6.458 3,30 12AÚ8 .70 1L2í 48.00 3B22....,,, 4.75 FG95 27.50 8111 2.95 
6167 4.50 12AV6 a17.85 1L2á....... 16.00 3924 5.50 FG97 25.00 812........ 4.75 , %T6 ,Bp 1ß1V8 .60 IL91 16.00 31324W..... 7.50 FG98A 27.00 812A 6AUSGT.,. 1.1912AW8 

4 25 

1,20 11.32....... 15.00 3925....... 6.80 59.95 r11Ú0 ,63 121X7 .90 11.33 34.50 31328.....,, 6.75 100-1G 21.50 6ÁV5 ,g6 12ßA6 .69 IL38 35.00 39278 4.25 100TH 11.95 
BAVBGT.... .95 12Bß7 .69 11.38 25.00 3928 7.50 100TI 19.95 .55 .90 IN21 1.25 3B29......, 14.95 FG104 24.95 6AX5GT... 12BN6 1.05 1N2IA..... 1.95 39P3 5.75 FG105 24.95 e8Á0 ,631206.. .69 19219 3.50 39P1Á., 16.25 VIIllls.... 1.00 61317 1.25 12ió .69 IN21C 17.50 3CP1 ....... 4.75 1149 2.35 61305 .73 ... .50 1922....... 1.65 3CP151 4.95 26120 16.75 6ßE0....... 6; 1ß750T.... .50 1923 1.35 EL3C 8.75 RXI20%.... 14.50 6905 1-1012K7GT..,. .75 Wß31..... 2.50 3021 

ßH50 1.59 12SÁ7 72 1N25ß 3.50 ICIO 95.ÓO 
5 

VT127 26.50 832 8.50 
5.25 3023,...... 11.25 VT127A.,,, 1.95833A 9.95 

BBJB "90 126170T... .79 1927 7.73 3024 1.95 11F1ß5 24.50 834 13.50 8ßK7 :8á125C7 B9 193! 4.25 3031 3.95 11F130 18.75838,....... 1.65 325Fá .65 3C33 21.00 ßF340 17.25 037 1.65 BB L7GT.... 1.25 1ß3F7 .75 19391..... .90 3045 18.50 HF150 18.8- 838........ 4.95 BHQBOT.... 1.20 .81 1981 1.90 313211 
BBOG ;,25 12307 .85 1938 1.50 3D2ß9.00 FC172 29.95 841 .65 897 5 .68 1.70 81323 

14.95 HFi76 19.95 842........ 3.75 6B8..., .,,, .a5129ß7 .65 19361 1.00 31324 
2.50 ßF200 38.00843 1.26 698G ,751281(7 .75 1940 7.10 HF201A ..., 28.00845 13.50 

8C4 1ß50(70T... 75 IN41 7.75 3E2ß....... 14.95 01.ß03A.... 11.00848........225.00 .55 11.00 3FP7 ..... .. 3.95 203D 3.25 849,....... 59.95 .60 1ß5L7...... .75 1943,....., 1.65 3FP7A 6.95 2041 69.95 851 SCOOT ,Bp 12211,70T ... .92 íN44 .95 3GP3 75.00 
BCE.. 

.. ... .59 128N7GT... .77 1947 6.25 01.7....... ßP7 6.95 207 230.00 862........ 27.50 1ß9Q7 6.95 211...... .. 1.46 8579 226.00 .85 .70 1948 .70 3JP3... .. .. 18.00 2110.. 18.00 880 4.95 8096 ,72123@7GT... .72 IN51 50 3J P7 21.00 ß11D 601360 1.851223 .75 1952....... 1.70 3KP1 ...... 14.50 212E... .. .. 30015.Ó085 84e'"" 29.95 ßD8,......, .72 34F7. .. .85 1964 .95 3KP31 16.50 CE213 2.50 055 2.35 
.35 

BFb " .7914117 .85 1N54Á 1.20 3RP1 14.50 217C 10.95 866A. .... 1.60 1437 2.50 4-65A 19.50 01.218 225.00 868 S(j BFSGT 82109060.... 1.83 19ááA 4.00 4X1001.... 48.00 RX233A..,. 3.958898......- 95.00 BFB .B516TO..,.... 1.05 3N56....,.. .90 4-1251 30.00 F0ß361.... 72.á0872A....... 4.25 BFSGT BO 24A5 
V5GT... 1.05 1Ñ57Á 

1.20 4X1á0Á.... 46.00 2499 7.95 874........ 1.50 607.. ...... .85 1.10 4-250A 40.00 250TH 21.50 876 .95 
BGBG :87 25CBGOT 1.47 1958A ..... 1 

1958 
.25 4X6Ó0Á....120.00 F0258Á..,.235TL .Ó0 

8788 ........ 1.75 I 890 .6525L60T,,., .67 1980 .60 KC4 50.00 2640 BHBGT ,6525 WOGT... .68 INBI 2.25 KC4-3 39.95 267E 883"45880.....,,. 
1.70 
1.70 BJS .... ... ,65 2625 .65 1963....... 3.70 4B24....... 8.50 270A 99.50 889,5. ..225.00 BJáGT ,55 ß6280T.... .65 4B26 11.00 F0271 57.50 891 876........ .90 27 .30 1988...... .90 4628 225.00 

1 ß770T .ß630D7 
2.35 1N07,...,,. 2.30 4932..,.... 11.00 282ÁO 

59.50 892 ..... ... 22210909 2.35 1967 2.30 4932.. .. 11.00 282A 5 637GT 
3? 

.30 1906 2.30 4035 32.50 284D 17.50 00b 
.75 

I ß78G,.,,,,. 1.30 31 .50 1989 1.10 41332 22.00 285A 8.95 913 
3.95 

B KSGT 1.00 /7 1970 15.50 3.05 4Eß7 22.50 ßF300 35.00 917........ 3.25 1 3b A5. .. .. .. .68 1971 6.25 4E27A 35.50 304TH..... 13.50 918 2.85 6K6GT 
.79 35Cá .67 1982.65 ......, 1.10 

4331 
195.001 307A 
135.00 

L...... 11.95 
919 3.25 4.95 920 3.85 8 K7GT .79 .67 1021....... 50.00 4333 195.00 308A 55.00 921 1.95 The above listing represents only a small portion of our tremendous tube stock. Since we are unable to list our entire inventory, if your requirements are not listed, write and allow us to quote you accordingly. 

Prices subject to change without notice. TERMS: Rated firms net 10 days, Non -rated 25% with order balance COD. Prices FOB Boston. Minimum order $10.00 or 10 of a type. 

a 
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ELECTRO -FOR ELECTRONIC 1R_,15 
OIL FILLED CONDENSERS 

MFD. VOLT. TYPE PRICE. MFD VOLT. TYPE PRICE MFD. VOLT, TYPE PRrCE 
.01 1000 DC 24F374....5 .49 .5 1000 DC 23F333.... 1.45 2.0 3000 DC Ldn. Mfg. 10.95 
.01 4000 AC 26F789.... 2.95 .5.... ... 1000 DC 10050G.... 1.45 2 4000 DC 22F985....14.95 

.02 1000 DC 27F285.... 1.25 .5 1500 DC 481294.. 1.65 
3..- 2000. 5000 DC 23F50 17.50 

.02 400 DC 23F274.... .39 .5........ 1500 DC 21F628.... 1.65 
2.0 6000 DC 60020 27.50 

.02 10 KVDC 24714..... 9.50 .5 DC 26F698.... 1.95 20-.5-.3.. 200 DC 355 .95 

.045 16 KVDC D-1495.... 9.95 .5 3000 DC 30003 ;,g5 
2.2. 750 AC 21F563.... 1.75 

.05 600 DC S. T 29 .5 4000 DC 29F128.... 6.95 2.25 330 AC 21Fí79.... 1.85 

.05 1000 DC 23F328.... A9 .5 5000 DC 50005 . ... 8.95 2.25 600 DC Ldq. Mfg.. 1.85 

.05-.05... 600 DC S. T .49 .5-.1 400 DC 481769.... .70 
2.25 1600 AC 21F667.. .. 4.50 

.05-.05... 600 DC 22F328.... .69 .5-.5 300 DC 23FIR0.... .ß2 2.5 330 AC Ldq. M19. 2.35 

.06 25 KVDC 26F565....17.50 I.S-.5 400 DC Tep Term. .79 2.6 440 AC 21F744.... 2.35 

.1 400 DC 481379.... .45 .5-.5 600 DC 23F498.... .92 2.6-O.d... 440 AC 21F676 ... 1.75 

.1 500 DC K7876543.. .49 .5-.5 600 DC 23F487.... 92 2.7 230 AC Ldq. Mfg.. 2.45 

.1 600 DC 22F415.... .59 .5-.5..... 3000 DC5.75 2.75 330 AC 25F9ß3.... 2.50 

.1 1000 DC 27F287.... 1.05 .5-.5-.5... 600 DC 22F137.... 1.25 2.75 3A5 AC 49F16 2.60 

.1........ 1500 DC P7oB1EH104K .58 1000 AC 21F176.... 1.65 3.0.... .. 330 AC Lehi. Mfg.. 2.75 

1.70 .6 200 AC 2ßF120 ... .95 3.0 600 DC F6030..... 2.25 

.1 3500 DC K5204513.. 2.95 .6-.6-.6 .. 100 AC 22F7142... 1.25 3'0 1000 DC Lda. M/º. 3.45 

.1 7500 DC 25F405.... 7.50 .635 1300 AC 21F386.... 1.65 3.0-.05... 600 DC 22F63T.... 1.65 

.1 10KVDC 23F430.... 9.95 .656 900 AC 25F391.... 1.65 3.25 330 AC TSF378.... 3.15 

.1 12 KVDC 26F68 9.95 .666 800 AC 21F333.... 1.25 326 230 AC 21F696.... 2.75 

.1- 1 230 AC 211860.... .49 .67 120 AC 26F663.... .95 3.5 330 AC 21F587.... 3.45 

.1-.3 600 DC 22F805.... .85 .7 1300 AC 21F485.... 1.50 3.5 660 AC 35F971.... 3.95 

.1-.1 600 DC 27F291.... .85 .7-.7..... 300 AC 21F381.... 1.95 
3.7 230 AC 49F9 .... 3.45 

NCP9383.. .79 .7-.7 300 AC 21F718.... 1.95 3.7 230 AC 21F705.. 3.45 

CA -255.... .79 .75 330 AC 9CE1A348. 95 3'75 330 AC Ldo. Mfg.. 3.50 

6111G .65 .75 400 DC 28F168.... .89 3.75 1000 DC 6037. .. 3.75 

371425.... .85 .8........120 AC 21F603.... .89 3.9 230 DC L1q. Mfg.. 3.50 

.15 440 AC 5213288... .70 .86 660 AC 21F336.... 95 4 0 100 DC 23FSd8.... 1.95 

.15 4000 DC 400015.... 2.95 1.0 100 DC 5461EB105K t.0 330 AC Ld9 Mfg.. 3.65 

.15-.15... 6000 DC 26F435.. .. 5.25 1.25 1'0 400 DC Oil Filled . 2.50 

.15 3000 DC Ldq. Mfg, 6.95 1.0 500 DC 23F303.. . .95 4.0 500 DC Oil Filled. 2.65 

.19 2500 DC 28F201.... 2.35 1.0 500 DC 9CD6Ad... ,95 í.0 600 DC I6F106.. .. 2.75 

.2 440 AC Ldº. Mfg.. .69 1.0 440 AC 9CE1A320. 1.05 4.0 600 DC 7061FF4O5V3.45 

.T 1000 DC 23F316.... .72 1.0 600 DC 62616F105K 0.0 600 DC 4A3249. ... 2.75 

.2 10 KVDC 26F433....10.95 1.15 4.0 660 AC T1F665.. . 3.95 

30345 t 95 1.0 600 DC Bathtub.. 89 4.0 1000 DC Oil Filled. 3.75 
.25 250 AC 26F822.... .69 1.0 600 DC Ldo. Mfg.. 1.05 4.0 2000 DC 22F195.. 8.75 

.25 330 AC 9CE1A147. .72 1.0 1000 DC Ldp. Mfg.. 1.85 4.0 4000 DC 70E1EM405K 
.25 400 DC DA4025... .49 1.0 1150 AC 21F641.... 1.75 27.50 

.25....... 460 AC 26F876 .79 1.0 1500 DC 15010 2.25 4.0-4.0... 1000 DC 4223...... 5.25 

.25 600 DC 22F611.... .69 1.0 2000 DC 23F70 2.95 /.5 .. 230 AC 21F703.... 3.95 

.25 3000 DC 6261FG254N 1.0 4000 DC 40010 8.95 4.5 330 AC 21F691.... 4.25 
1.25 1.0-1.0... 600 DC Bathtub.. 1.25 4.65 230 AC 21F365.... 3.95 

.25 1000 DC 27F255.... 1.25 1.0-1.0... 600 DC 23F569.... 1.65 5.0 220 AC 21F134.... 4.35 

.25 1000 DC 26F467.... 1.25 1-1-3-5... 150 DC Ldg. Mfg.. .95 5.0 330 AC 9CE1A306. 4.35 

.25 1000 AC 481129.... 1.45 1.05 800 AC 21F592.... 1.25 5.5 230 AC 21F702.... 4.40 

.25 2000 DC TJU200025 1.45 1.1 200 AC 25F450.... 1.25 5.75 330 AC T6F100.... 

í.50 
.25 3000 DC 5511P 3.45 1.1 440 AC 26F853.... 1.30 S.D.... .. 440 AC 21F420.... 4.75 

.25 3500 DC 2SF637.... 4.95 1.1 720 AC 21F477.... 1.65 6.0.... .. 330 AC 3060 4.85 

.25 4000 DC 26F767.... 5.95 1.25 125 AC 26F594.... 1.45 6.U.... .. 600 DC 5060...... 4.85 

.25 6000 DC 25F659.... 7.95 1.25 125 AC 28F392.... 1.45 6.5 330 AC Ldq. Mf9. 4.95 
400 DC 22F40.... .79 1.25 660 AC 21F713.... 1.65 ].0.. .. 230 AC 21F300. . 4.95 

600 DC 6022G..... .79 1.T6 440 AC 21F338.... 1.45 7.5 330 AC 9CE1A309. 4.95 

600 DC 51B4FF254L .99 1.26-.25.. 1000 AC 21F850.... .95 8.0.... 660 AC 6000 .. 5.25 

600 DC K7102019P1 .79 1.26-3.0.. 1000 AC 21F714.... .95 8.0 1000 DC Oil Filled. 5.25 

2000 AC 

2000 DC 25F932.... 1.45 1.35 125 AC 28F238.... 1.49 95 330 AC 26F273.... 4.95 
1000 AC 21F560.... 1.95 1.45 750 AC Ldo. Mfg.. 1.55 10.0 50 AC 26F112.. . 2.75 

I1F480.... 2.50 1.45-2.8.. 850 AC Ldo. MOO 1.55 10.0 330 AC Oil Filled. 5.95 

T5F388.... 1.65 1.5....... 330 AC 25F483.... 1.55 10.0 440 AC 25F501 ... 5.95 

1.5....... 660 AC 21F651.... 1.75 10.0 600 DC Ldo. Mtg.. 5.95 

25F683.... .95 1.58-0.3.. 800 AC 21F671.... .95 10.0 1000 DC 1O100G.... 7.95 
26F937.... .79 1.66 850 AC 21F697.... 1.75 10.0 1590 DC 23F152. . 8.95 

21F707.... 1.65 1.75 150 AC 28F159.... 1.55 10.0 1500 DC 7081FH106 8 
21F720.... .79 1.75 330 AC 21F174.... 1.75 

12.0 750 AC 250268.... 8.95 
21F588.... 1.70 11.75 660 AC 21F631.... 1.95 

12.0 1000 AC 25F234.... 8.95 25F934.... 1.70 2.0 120 AC 1A931 1.45 
23F331.... .85 2.0....... 220 AC 21F169 1.65 

15.0 330275 

AC 
AC 

25F500 7.50 
9.50 

21F484.... 1.70 2.0 330 AC Ldo Mfg. 1.70 
220 AC 21F7.99. . 9.50 Ldo. Mfg.. .65 ' 2.0 400 DC Bathtub.. 1.45 21:04 
25 DC Bathtub.. .95 21F569.... 1.95 2.0 600 DC Ld0 Mfg.. 1.70 

25.0 50 DC Bathtub.. 1.45 
21F573.... 1.95 2.0 600 DC 2TF999.... 1.70 

'30.0 90 AC Ldq. Mfg.. 2.65 Ld9. M1º.. .62 2.0 250 AC 25F150.... 1.68 30.0 d00 DC 26F702.. . 9.95 
25F572.... .79 2.0....... 660 AC 25F993.... 1.85 

42.0 600 DC 25F673....17.50 
2.0 800 AC 21F835.... 1.90 :31...... 330 AC 26F413....24.50 2.0 1000 DC Ldo. Mfg.. 2.95 

. . .. 330 AC KS8545...27.50 
2.0 1500 DC Ldf Mf0. 395 

SO -50-50. 90 AC MN4 29.95 
2.0....... 2000 DC 20020..... 4.95 50.0 600 DC Leading Mfg. 
2.0 2500 DC Ldp. Mfg.. 6.45 22.50 

C59589.... .69 
Ldg. Mfg.. .69 
22F612.... .79 
Ldo. Mfg.. .79 
Ldo. Mfg. . .79 
650144504K .95 

BATHTUB CONDENSERS 

Mfd. WVDC Term. Pelee 
25 25 Top 50.65 
5 50 Bot........ .49 
25.... 50 Side 69 
25 50 Top .69 
1........ 100 Side .25 
40 100 Side .79 
24.1 200 Side .25 
.25 200 Side 29 

5 200 Side .35 
1 200 TOP .39 
25.5 2304C Side .49 
34.1 400 Side 45 

.35 
2x.25 400 Si5 

400 
de 39 

.5 400 Bot .35 

.5 . 400 Side 39 
5 400 Top .39 
2 400 Side .60 
31.01 600 TOP .39 
.02 600 Top .25 
05 600 Side .20 
24.05 600 Top .29 
.1........ 600 Top .35 
.1 600 Side .35 
24.1 600 Side 39 

24.1 6001 Bot 39 
.2 600 Top........ .25 
.25... .. 600 Side .39 
20.25 600 Bot. .49 
20.25 600 Top........ .49 
20.25 600 Side 49 

.5 600 Bot .47 

.5 600 Side....... .47 

.5 600 Top .47 
24.5 600 Bot .59 
24.5 600 Side....... .59 
24.5 600 Top .59 
1 600 .69 
2 600 .95 
.1 1000 Top .39 

MINE DETECTOR SCR 625 
Detects metallic objects (ferrous or 

ooferroua) to depth of approx. 0 ft; 
Find outboard motore on the bottom 
of lakes locate underground piping. 
treasure, metallic fragments in lumber, 
etc. New. complete with lint. book. 
565.00. Used but like new, 545.00. 

HIGH VOLTAGE 
CAPACITORS 

Cat. / Mfd. WVDC Prim 
18F269 60 314V, . .365.00 
QLXP30.. . 120 3KV ... 87.50 
22F985 2 4KV... 14.95 
PFD40244G 7.. .. .. 4KV . . . 42.50 
14F1 4 514V... 42.50 
14F2 7 514V. 52.50 
19F210 0.1 614V, . . 37.50 
A7548 2x.25. . . . 654V. . . 17.50 
T1460020 . , 2 . . 614V, . : 27.50 
1227192.... 20.275 7.5KV,. 27.50 
7520 2x1.0.... 7.5KV.. 27.50 
26F360 201.25 . . . 7.514V.. 29.95 
14F338 4.5.. . ... 7.5KV.. 79.50 
CC21B 21(0.5.... 913V . .. 32.50 
10020 0.1 106(V.. 9.95 
1 nerteen. .. 1.0 1014V.. 37.50 
26F68 0.1 12KV.. 9.95 
T K 120065 . . .65 12.514V. 19.95 

25 15KV.. 19.50 
1 15KV.. 49.95 
1 15KV.. 49.95 
1.5 15KV.. 62.50 

20KV.. 27.50 
2014V.. 27.50 
2015V.. 27.50 
2516V.. 17.50 
2514V. . 27.50 
2014V,. 45.00 
2014V, . 72.50 
2214 V . . 15.50 
2514V.. 57.50 
2514V,. 57.50 
2514V.. 57.50 
25KV .. 72.50 

14F17 
14F63 
14 F18 
20020 
14 F64 
37485 
26F585 
XSW200... 
20005 ó:5 
14 F22 1.0 
14F139 01 
Inerteen... .5 
25020 5 
14F24 5 
14F88.......75 
Interteen. 1.0 25KV., 02.50 
A6734.. ... 1.0 251V.. 82.50 
nerteen... .25 32.584V. 42.50 

14F112 001 5014V .. 42.00 
14F98 025/.025. 5014V.. 59.50 
14F127 .025..... SOKV 45.00 
14F126 ..............5014V.. 67.50 
14 F97 25 50KV.. 72.50 

SPECIALS OF THE MONTH 
BATTERIES, wet cell. 8 volt, 15A, 
Non -spill. Made up from 4 cells 2 

2 volts ea 
RELAYS, Allen-Bradley, #89300. 24 
V DC, SPST, NO,Dal. 100Á. 

92.50 1 Lote 
RELAYS. Allen-Bradley 

Bob.(200) 24 V DC. SPST. 
$ 

NO. 
T 50 ea b52 00/C Rote 

RELAYS, C.E. Type CR2791B100F3 
24 VDC. DPDT, 10A..91.75 0 , S1.00 

WIRE, w11ß: I Mile Reels. 2 cond. 
W 

TRANSFORMERS, modulation. 
T47420A. Pri: 1500-750 Oho,. 

D.N. level 250W. Ratio: 1 to 2.33-3.27. 
Cycles per err 90 to 20.000. 135í.I.. 
0541f, 755°0V. 100# 515.00 

HEAVY DUTY COPPER - 

OXIDE RECTIFIERS 
Hammett Model 1 SPS-l30. In' 
.ut AC: 200/230V 60 cy 3ph 21A 
(Output DC: 28 volte ® 13O4, 
Cont. Duty. Output voltage vari- 

ole by s of power tap switch. 
Complete 

means 
indicating etere 

on Iront panel. self Cooled. 
Schematic available. Brand nee 
Export Packed 8297.50 

GP -7 Radio /Contr. Complete 
Freq. n,: Tuning Unite h all ae ie 

Rane: 350-9050 Kee. Tube Comple- 
ment: (1) 803. (1)) 801. ( ) 43, (I) 52:6. 

1?to vut. b oodfulNew °fe pport booed.1 
crRA38oss Wt. 

4POWER SUPPLI50 
Lb. 

ES 
s0 

Avnilable from stock. Quotation upon 
equet. 

INVERTER 
PU-16/AP I Input 28VDC 

750V 
5i0Á: Outp 

Áut 
115V 400cy 6.5A 

589800050 RPM 
PU-7/AP I moot 28VDC 
I60Á: Output 115V 21.BÁ 4000y 8005 
RPM 2500 VA ........... $89.50 
PE218 Inverters, input 28V BC 100.4: 
Output 115V 40000 1500VÁ $39.95 
PE109 Inverters, Input 13.5V01 20A: 
Output 115V 4DOry 1.53A RPM 

G.E. Amplidyne 5 AM 31NJ0A529.95 
G.E. Amplidyne 6 AM 31NJ18A 

519.95 
Pionyeer/10.1 

reduction 
50,00 Motor 20h. 

W. E. Sw/40.1 ne 1Wave° MotoroG 
514.95 

1/13L2. 
511r. 115V 

172 
60005RPM 

Generator 1 50hp V lob 
1725 RPM 
Trans... Voltage Regulators ,1121.19.51 

KVA 60/00cy. Commutator Range 
0-116V. Max Ampe: 100. Reconnec- 
tion Diagram available for 220V 50A 

Lion $225.00 log 115ÁT. 0.25KVA. Fixed 2W2 Si 

103-12ßV/Mat Amps: 2.17 
Commutator 

58.95 

F.O.B. Boston, minimum order $5.00. 

ELECTROge,cootpane 2ne. 
110 PEARL ST. BOSTON 10, MASS. Phone: LIBERTY 2-1890 
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SEARCHLIGHT SECTION 

WANTED! WANTED! 
Needed for Government Defense Projects -all types 
of military electronic gear with the prefix TS, BC, 
SCR, APR, APS, etc. Highest prices paid or will 
exchange for your needs. No offer too small or too 
large. 

WRITE! WIRE! CALL! 

TEST EQUIPMENT 

TS-34/AP S Y N C R O 
SCOPE AND OSCILLO- 

SCOPE. 

Used to test and service 
airborne and ground ra- 
dars. Complete in port- 

able carrying case with all probes, cables and acces- 
sories. Input 110v 60-2800 cyc. 

TS -3/A P -S -Band Power Frequency Meter 
TS-10/AP-APN-1 Test Set 
TS-I2/AP-X-Band V.S.W.R. Test Set 
TS-13/AP-X-Band Signal Generator 
TS-14/AP-S-Band Signal Generator 
TS -15/A P -Flux Meter 
TS-I6/AP-APN-1 Test Set 
TS-I8/AP-Capacity Divider 
TS-23/APN-SCR-718 Test Set 
TS-33/AP-X-Band Frequency Meter 
TS-35/AP-X-Band Test Set 
TS-36/AP-X-Band Power Meter 
TS-45/APM-3-X-Band Signal Generator 
TS-59/APN-APN-1 Test Set 
TS-6I/AP-S-Band Echo Box 
TS-62/AP-X-Band Echo Box 
TS-69/AP-300-1000 MC Frequency Meter 
TS-89/AP-Pulse Voltage Divider 
TS-98/AP-Pulse Voltage Divider 
TS-102/AP-Range Calibrator 
TS -I I I/AP-S-Band Wavemeter 
TS-118/AP-Power Meter 
TS-I25/AP-S-Band Power Meter 
TS-155/UP--S-Band Signal Generator 
TS-164/AP-Frequency Meter 
TS-170/ARN-5-I.L.S. Test Set 
TS-I84/AP-Test Set 
2S-226/AP-300-1000 MC Power Meter 
TS-268/UP-Crystal Test Set 
TS-278/AP-AP8-13 Test Set 
IE-19-SCR-522 Test Set 

I E -36 -SCR -592 Test Set 
BC -22I -Frequency Meter 
BC -1277 -S -Band Signal Generator TBN/3EV-Thermlator Bridge 
CW/60/ABM-S-Band Frequency Meter 

FLUXMETER 
Portable Gauss Meter with range of 590-4000 
Gauss. Used to test Magnetron and other mag- 
nets. Probe has a gap of 111.'. Complete. Brand 
New $32.50 

RECEIVING TUBES 
OA2 50.95 OA4G.... 1.05 
002 5 
034 1.57 
1A3 .. .. .70 

13/8018 .62 1COT .7 
1DSOT 65 1LAs 6T.... . 

.67 ILI A 85 
1LÁ6 .56 
1161 11-0575 lice .91 
1LNS .7S 

3PSßT Á9 
186 i9 
114 .69 

114 .655 

SV4 .67 65 

IÁ1 1.16 2X2.5° A 1.55 

7ÁS .55s 
307/1291 .42 

3ú6/u99. 83 
1Q110T .79 

.71 
3W .74 
SRIGY 1.85 
574 1.32 

5V403114G 

.15 

75 57307 .45 
Br4ß .67 
833 .85 
SZ4G .95 
6A3 .95 
6A6 .12 
«A7 .89 

6A87ASOT .fyy6 
6ACSOT, l.i 

5 
6A05 

AC7 
75 

6AG7 1.48 
644116 1. 
GAJO 196 

354........ 

6AKS 50.68 6577 50.98 
6A866 1.09 6SU7GTY.- 2.76 
CALS .52 6$V7 98 1AQ5 .57 CV6........ 1.55 
6AQ6 .65 'Intuit .65 
6ÁR5 1.25 6W4 .65 
CATS .6[ 6X4........ .85 
6AUS 1.19 «SOT .65 
SACS .59 81513. ...... .95 
SAVe .55 6170 .7s 164G 1.25 7/111.73 
687 .95 707........ .76 688G .75 7C56BA6 

.63 
.76 

SOCS .75 
7C7 .78 

.78 
60E6 .65 7N7 
6BF6 .72 71/4 .55 6006G 1.89 12Aß....... .65 
CONS .95 12Á7 .98 
CBI« .95 12AH7GT. - 1.16 
COQ« 1.25 12ÁT4C46 

C5 .50 12AÚ6 
SCSO 

.59 12AU7 

.72.11 1208 6D6 
8138 .85 12Nß.. 
6E8 .70 12K8... ... CFI... .85 1251170t... 
6F7 
NU .85 

12507 «MOT .65 12aJ70T... 
615 .75 125K70T. . 
61507 .55 12SL7GT... 
616 .95 12SN7OT... 
617G 

7 
.60 12595 

12SQ77GT... 
6K6417 .6S 14006 
61(7 .79 1461(8 H7 

616 O7 2.25 251.15 

1507.. 
516G 1.50 25/ß6T 
11.60Á 1.50 41 
IL7 .85 43 

G7 .79 
45 

CR7 30A5 65A7ß7.... .65 5005 
6SC7 .95 SOCS 
6507 
65G7 .75 70 501507.. 

.. 

5517 
6SH7 

.60 
3 

75 75 
65167CT... .72 60 6567GT.... .75 53yy 

6507ßT... at84/4x4 65R7ß7.... .68 
66507 .80 

1.10 
.78 
.88 

.69 

.69 

.72 

.75 

.85 

.69 

.6g 
-75 
.85 
.72 
.72 
.75 
.85 
.65 

.6e5 
69 
65 
.75 
.89 
.75 
.67 

72 
60 
-52 
'65 
.99 
91 
'75 

RELIABILITY! HONESTY! SERVICE! 

RADAR 
A PA -10-Panoramic Adaptor 
APA-17-Automatic Direction Finder 250-1000 MC 
APQ-5-Low Altitude Tracking & Bombing Equip. 
APR -I -Radar Search Receiver 40-3400 MC 
APR -2 -Radar Search Receiver 85-1000 MC 
APR -4 -Radar Search Receiver 98-4000 MC 
APR -5 -Radar Search Receiver 1000-3100 MC 
APR -6 -Radar Search Receiver 3000-6000 MC 
APS-2-S-Band Search Radar 
APS-3-X-Band Search Radar 
APS-4-X-Band Search & Homing Radar 
APS6-X-Band Search & Gun Laying Radar 
APSISA-X-Band Blind Bombing Radar 
APR -4 -Radar Jamming Xmitter 165-780 MC 
APT.5-Radar Jamming Xmitter 350-1400 MC 
SO.13-S-Band Marine Radar, Lightweight 
SQ-10 CM Portable Radar 
TPS-I-Portable Search Radar 
TPS-3-L-Band Search Radar 
UPNI & 2 -S -Band Portable Beacon Battery or 

110e AC 

SQ 10 CM 
PORTABLE 

RADAR 
'This set is a very com- 
pact search radar. Com- 
plete installation avail- 
able. New in carrying 
cases. Tech. data as 
follows: 
power input: 90-130v 
cy cyc.; pulse rate: 800 
cyc.: range: 3. 15. 45 
miles; pulse width: 1 
microsec.; 300 yds. 
min. range, all ranges: 
I.F. F. synch. output 
available: accuracy ± 
5°: power output 1 HW: 

beam width: 8° hertz. 15° vert.: Presentation: A B. 
P.P.I. 

MOBILE POWER PLANT 
(GAS DRIVEN) 

Output: 220v - 3KW - 60 cyc. One phase. 
Excellent condition, checked out. 

RA -34 -Power Supply for BC -378E 
RA -62 -Power Supply for SCR -522 
BC -1016 -Ink Tape Recorder 
PE -103 -Dynamotor Power Supply 
PE -104 -Vibrator Power Supply 
GN -58 -Hand Cranked Generator W/Legs & Seat 
SCR -578 -Gibson Girl (Emergency %matter) 
CRT -3 -Victory Girl Dual Freq. Emergency Emitter 

Sound Powered Chest & Headsets 31I -2454-B; Type 
O, Mfg. RCA. 

AS -32/A PX-1-Antenna 
ANICRC-7-V.H.F. Handi-Talkies 112MC Xtal Con- 

trolled. 
MN/26-Y-Compass Receiver 
BC -733D -Receiver with Tubes 
C.3 -Navy Snooperscope in Carrying Case 
BC -1284 -Lighthouse Tube Preamplifier 
BC -996 -Interphone Amplifier 
RL -42 -Motor Antenna Reel 
30 MC-LF. Strips Using 6AK5 
RD-7/APA-23-Recorder for APR 
AS -27/A R N -5 -Antenna 
ARA -Receiver -500-1500 KC 
I D/80-APA- 17 -Indicator 
R-28/ARC-5-Receiver-100-158 MC 
R111 -29 -Remote Control 
BC -455 -Receiver -6-9 MC 
BC -454 -Receiver -3-8 MC 
BC-800-Transmitter/Receiver 
BC -950 -Transmitter -100-156 MC 
RA -300 -FM Exciter (Mfg. Tempe()) 
FL -8 -Filter 
FL -S -Filter, Less Cables 
3C -16-D GSAP-Gun Camera Computers with All 

Accessories; in Carrying Case 
AT-2A/APN-2-Antenna 

SPARE PARTS AND COMPONENTS AVAILABLE 
FOR MANY EQUIPMENTS 

ALL EQUIPMENT SOLD IS CAREFULLY RECONDI- 
TIONED AND CHECKED OUT TO ORIGINAL SPEC- 
IFICATIONS IN OUR OWN SHOPS USING FINEST 
LAB TYPE TEST EQUIPMENT 

THESE COMPLETELY EQUIPPED SHOPS AND OUR 
EXPERIENCED TECHNICAL STAFF ARE AVAIL- 
ABLE FOR GOVERNMENT PRIME OR SUB- 
CONTRACT WORK OR PRIVATE COMMERCIAL OR- 
DERS ON ANY TYPE OF COMMUNICATIONS OR 
RADAR APPARATUS. 

PANEL METERS 
2" SQUARE WESTON-SANGAMO 

0-20 Volts D.0 $2.95 
0-40 Volts D.0 2.95 

0.5 Amp. R.F 2.95 

0-5 Ma $2.95 
0-500 MicroamD . 4.95 
0-100 Ma (0-300 

scale) 2.95 

COMMUNICATIONS 
AN/ARC-1 TRANS/REC. 

Provides Radio -Telephone 
Communication between 
Aircraft or Aircraft and 
Ground. Complete with 
Shock Mount and Control 
Box. Input: 28V DC. Ex- 
cellent condition. Available 
in either 10 or 20 Crystal 
Controlled Channels 100-156 
MCS. 

APA-I I -Pulse Analyzer 
APN-I-Airborne Radio Altimeter 
ARC -4 -VHF Transceiver 140-150 MC 
ARN-S-Glide Path Receiver 
ARN-7-Airborne Directional Finder 
ARR-2-Homing & Receiving Equipment 
ART -I3 -Collins Autotune Transmitter 
BC -223 -30 -Watt Transmitter 2-5.9 MC 
BC -342 -Receiver -1.5 to 18 MC 110v AC 
BC -348 -Receiver -1.5 to 18 MC 28v DC 
BC -375E -Radio Transmitter 
BC -639 -VHF Receiver 100-156 MC 
BC -640 -VHF Transmitter 100-156 MC 
BC -1206 -Beacon Receiver 200-400 HC 
RC -103 -Airborne Localizer Receiver 
SCR -269 -Radio Compass 
SCR -274N -Command Equipment 
SCR -284 -Field Radio Station 
SCR -291 -Semi -Portable Direction Finder 
SCR -300 -Field Transmitter and Receiver 
SCR -522 -VHF Transmitter and Receiver 
SCR -536-Handi-Talkie 
SCR -556 -Semi -Portable Direction Finder 
SCR -694 -Portable Field Transceiver 
SCR -825 -Mine Detector 
SCR -718A -A M -C -High Altitude Altimeter 
T -50 -Radio Telegraph Transmitter 
TCS-Marine Telephone Transceiver 

XMITTING TUBES 
0A3/XR75.. 51.04 
063/V R90.. 1.19 
OC3/VR105. -1.19 
O D3/V R150. .95 1623....... 9.75 
1824 9.75 
1827 14.95 

1Ñ21ö.. 
. 

3.75 
1.23 1.25 
1.23A 2.39 

N238 3.69 

1Ñ36A .f7 
2AP1 10.96 
2C40 

14.95 
2C44 1.19 
2C46 7.95 

2021 625 
1 1.35 

2E22 1.76 
2E24 4.65 

3.15 
2Ki5/723A0 

26.78 
32.58 

21K(35A 310.00 
3A/1 9.95 
3024 5.26 
3024W 7.98 
3026 3.36 
3801 5.95 

3C24/240 
118.00 1i 75 

3C1 11. é 
3CP1S1. 1.95 
3001 4.45 
3DP1A. 6.95 
3DP3-S2A 3.95 

3l29A 1555 
313.7 1.65 

4 Ìi3A 27.55 
4-250A 37.50 
4AP10 4.45 
4C35 

SA2P1 
SAP4 3.45 
5BP1 4.45 
515P4 4.43 

SC2 17:75 

SFP7 11.55 
4.85 

5111 2á.i5 
51 P2 22511 
SL P1 22.35 
SNP1 5.50 
CANS 

1.95 
8A57 4.6 
6C21 21.50 
614 6.78 
711P7 6.08 
7DP4 14.50 
9L P7 4.96 
106P4 17.46 
10V .35 
12DF7 14.75 

1SR 90.89 
I8 D7 .. .. 11.95 
30 Spec .45 
35T 3.25 
45 5pp .32 
100TH 7.93 
211 .65 
256TH 19.95 
250TL 17.95 
2620 3.95 
2716 2.95 
304T1H. 5.95 

307A/RK75 3.95 
311A .65 
328A 8.95 
360A 5.45 
3506 3.95 

371ÁS 
7.95 

3711 .69 
393* 7.95 
394A 3.95 

8.75 
434* 27.15 
446A 3. 
4410 3.75 

7Ó1Á 
15.75 

703A 5.25 
705A 165 
70763 13.95 nur 7.95 
715* 6.39 

7150 19.95 
717A .98 
721A 2.45 
72 9.50 
723Á/B 15.95 
7248 3.26 
725A 6.73 
726A.. 18.95 
730A 29.50 
800 1.75 
802 5.95 
803 3.25 
804 

13.75 
806 24.95 
607 1.59 

510808 

2.69 

2.555 
812 2.75 

514 112.55 
515 2.36 
816 165 
826 .69 

529 18.95 
8296 12.95 
8308.. 2.75 
832 6.75 
832A 8.50 
536A.. 3.45 
537 1.45 
538 
45 W { 25 

849C 27.50 
851 47.56 
860 95 
861 22.50 
865 .98 

866A 51.3 

65.00 
872A 2.95 
871885 

578 Pi 
1.19 

915A 
9.95 

922 1.25 
923 .95 

7 
930 1.95 
531* 4.45 
954 .25 
965 .35 
951 ..... . 35 
957 39 

959 3.95 
991/NE18 .35 
1603 7.95 
1613 .39 

161 .25 
1622 2.45 
1621 1.45 
1623 .35 
1826 .2S 

16321625 

.25 
1630 .79 

.4s 

557ó 

1851 1.55 
2051 

6.95 
BNB 5.95 
8011 .90 
8012 2.65 
8013 2.59 
8020 .98 
9011 1.50 
9002 .90 
9803 1.65 

9555 1.45 
9006 
CIJA 

7.95 
C6J 6.39 
C111085 .48 

F127Á 27.55 
F126* 89.50 

Fß27A 5:95 
F032 8.95 
FG87 14.95 
FG81A 3.49 
FC1105 17. 
F0172 33.55 
GL434A 29.9s 
GL502A 1.79 

Ñ%3Ñ 23:66 

Ñ1150.. .661) 

REL201 417'50 95 
RK68/1641. 2.25 8 K11 26.60 
RK72 48 
VT127A 2.45 WL816'. 01.60 

56610 

PHONE: DIGBY 9-0347 
WRITE FOR QUANTITY PRICES 

Prices subject to *hang* without notice. 
F.O.B., N Y C minimum order $10.00. 
20% deposit required. All merchandise 
guaranteed. 

WRITE FOR CATALOG CABLE HAMSHACK, N. Y. 

RADIO HAM SHACK Inc. 
191 GREENWICH STREET . NEW YORK, N. Y. 
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SEARCHLIGHT SECTION 

.68 

.76 

01 $0.78 
.013 .89 
.03 1.89 
.038....... 2.39 

2500 W V 
.0004 .59 
.002 
.0022 
0034 
.0035 
.0036 

1.09 
1.09 
1.13 
1.19 
1.19 
1.29 

005 1.45 .06 
1200 W V 

2.39.00 
1.56 

.001 .61 
.815............ 2.19 .02 .66 

4 60 .75 
3000 W V 

Fig. E. Upright Xmt. Micas 
1.65 

Mfd. Each Mfd. Each 
250 VDC 

.0 $0.47 
.0001 

1.15 
.9 2.59 . 

1.39 
0007 1.19 

1500 VDC 
.04 .89 

.0Oá3 
3000 VDC 

.06.... 1.0$ .0055........... 1.35 
2óO0 VDC .Oß.... .. .... .. 1.79 

.000 1.00 3500 VDC 

VARIAC 
Made by General Radio. 
Slodel 200CÚ Rated 0-136 
Volts at 5 Amps. Recon- 
ditioned. reeled. and Guaran- 
teed. 'TAB" Spacial 016.98 
Variac Brushes 5 Amp. 49e: 

5 for 52.00 
Rh Model "P" 300 
ohm 200 Watt 53.98:2 for 57. 

KITS AND COMPONENTS 
TV God. interference eliminator; precision 

pprinted 
ekt. e ea... 4 ender.. special 

SPRGÉ CRP3 Vert loto for Net wk 
52.49 

1 3 Res-3CNDOR only 3 LEADS 298. 5 for 51.00 
DISC CERAMIC 2X.004MFD/600V 6 for 51.00 
50 PWR Magnifier & Condsr..69,, 4 for 2.00 
Silver & Mica Cndsrs 30 for 2.50 
Controls. 50 ohm to 3 Meg.. 10 for 2.50 
Reel K & 1W, to 2 Mega.. ..100 for 2.98 
Vitreous WW Resisters 5 fer .69 
Sockets. A.td. 8 7. 5. 4P 25 for 2.49 
Iron Core Slue D Screw SO for 1.00 
Knobs, A.std, w/Insert 10 for .98 

Brand 
NEW 

Made to 
Rigid 
Gov't 
Specs. 

FI1. B. 
So1d 

mLOTe0m7mn.a 

& H o2le8 

Mfd. Each Mfd. Each 
600 WV 

.03.... . ..... 1.19 
1200 WV 

ei C 

.0001 
610 WV 

.001 
90.47 

.002 .45 

.005 
.53 2 

.004 
,006 .59 .005 
.Ot .... .. .. .. .. .i3 01 
.01 ............. .66 2500 WV 

0.70 .02 
FIO. D. S Serino T00047 Mt.. 

.59 

Each Mid. Each 

.0001 "A; .37 

.00055 .42 

.0032 
.44 
.49 

06 .54 

.08_.... 1.10 

.030 1.95 

.04 2.09 

.78 
.08 1.25 5000 VDC 
.01 
Ó1g 

1.39 .000082......... 1.65 .0001........... 1.79 
.02..... ...... 1.98 .00016 2.29 
.03 

2500 VDC 
2.35 

.00038 2.75 
.0025 1.08 .00043.......... 2.85 
.000 1.65 .0008 3.59 

3000 VDC .001 3.89 
.00006 .78 .01 4.79 

DYNAMOTORS 
INPT 6VDC, Output 
20V/100ma. or 12/34V 

T 
Output 600V/50me P. 
Meant. As Illustrated 6.95 
Inet 28VDC/1.4A out 
2601/6oma 3.69 

DM412&24V out 225V/100ma 440V/20m 11.98 
D A3A 28Y/10.5A out 800VDC7/200m. 

160V DC/10m., 14.6vdo/.6A 6.75 
PE94 Plate Stipp.. U... DABA (SCR622) 8.98 
PE97 Plate flume.. Loa Tubes 9.98 

i 

BENCH TOOLS 
Pliers 6' Long. Nee, & Bide Cuttere 09, 
Pliers, 6' Bide Cutter 89r 
Pliers Ltneman. 7 Heavy Duty 790 
AU (3) Pliers Lteted Al, ..... 52.25 
Drill Set 0 Pe. 1/l0 to 1/41 Tempered 

Tool Steel, in Ple.tio Co... 
Special 39, 30,051 

Screw Driver Set 6 Poe. Pla.tle Handle. 
Hardad Tempered Steel. 

Special. .. 980 

SELSYNS 
33181 GE Seiyn 3 for $6.98 
8J1F3 GE Brand New 115V/400 oy. ea..... 9.75 
C7824$ Sync. Tree.. 115/60 0y $39.951 2 for 75.00 
078240 Oyen. Dit. 115V/60 ey 12.95 2 for 25.00 

en. 
Tram. C -094Q96-9 Type DI 2 for 90.00 

Bond Autoeyns AÌ ey 
& AYO 

11-4 2 for 
94.95 

Bondi: AY20 New Orta Crtoe 12.98 

n VACUUM CAPACITORS 

LL .4 

36 MMF 6KV GE 52.95 
10 MMF 20KV Jeeplae. 19.98 
100 MMF 7.5KV GE 5.98 
12 MMF 20KV Jennlne. 9.98 
80 MMF 20KV Jennings 12.98 
13 MMF 32KV Rims. 14.98 

CONNECTOR AND CABLES 
83-IT/MOOB 51.25 10 forf11.00 
ß .b18/80289 R... tool. 30.5$ 10 for 33.90 
$318PPPI1/PL359A Plug 50.65 10 for 5.50 
8318P//PL359 Plug $0.50 10 for 4.75 
581J/ L253 Juaetion .95 
CORDCD807A W/JK26 & PL55 b It long 109 
CORD u1.0 u above 8 00 $1.29; 12 /t long 1.49 
CORD ROOD COAXIAL CABLE per ft .12 
CORD R01111 5 foot lengths per ft 08 
CORD CD277 4/CNDTR. PIOBC312..... 1 89 
RG69U Cable par ft 30.08;.........100 ft $5 90 
300 Ohm Twine: 100 ft $1.49; 1M ft 12.49 

VARIABLE 
CONDENSERS <1 

.'LTA 50 f/300VG $110 

1000VKVGap. 8P $1.30 

Cardwell 
701130 70 mmf/3KV Gap 91.29 

Cardwell Nut 21/12 mmf 600 Volt Gap 960 
CARDWELL Tete,. UB 68 to 312 mmf Can 
be made Spilt Stator. BRAND NEW 99.98 
Vernier Drive 10 to 369mm1, each 59e 
Mie.et 3 to 15 mmf. Midline. each.. 290 
Si4 Mk:er anttertly Cndsr t0mn5901 

2 t., ºse 

ELECTRONICS -December, 1952 

PRECISION 
RESISTORS 

Over 21/2 Million in Stock 
"TAB"-SpeoWiet : Precision Ruiatore 
No Mfrs Choice -W, Ship Typo. in Stook 

0.116 271 1225 3333 16500 110000 
0.42 275 1250 1184 16800 115000 
0.425 280 1260 
0.607 286 1300 
0.7 289 1350 

133 
299 

1400 
1.75 310 1488 
2.5 311.5 1495 
3 320 1500 
3.83 325 1510 

4.35 340 1600 
640 

5.025 360 1646 
6.25 366.6 1650 
6.5 

375 1680 
7.8 350 710 
7.9 389 1712 

74 
10.38 4300 17700 
11.25 410 1800 
12 414.3 1818 
13.52 418.8 1830 
14.2 425 1850 
14.25 426.9 1865 
14.5 427 1892 
15 430 1894 

17 458 1596 
19 452 1897 
19.2 460 1098 

2220 

470 1899 
475 900 
478 1901 

24 480 1902 
25 487 190 
26 500 1904 
28 O 905 
30 520 1906 
31.5 525 1907 
37 540 1908 
48 50 1909 
49 560 1910 

51.78 580 1912 

56.7 688 0 1914 
60 612 1915 
63 620 1916 

74 633 1918 
75 640 1919 

641 
81.4 645 

1922 

88 69 1926 
89.8 650 1960 
95 657 1980 
100 665 2000 

103.2 673 2080 
675 2095 

185.7 680 2141 
107 681 2142 
110 684 2145 
10 689 2150 
121.2 697 2160 
125 699 2180 
130 700 2187 
135 711 2195 

1505 740 220 
733 

0 

165 800 2400 
170 806 2450 10936 65000 
175 820 2463 11000 66600 
179 850 2485 11400 66650 
180 854 2490 11500 67500 
18 899 2500 11690 68000 
182.4 900 2525 12000 70000 
200 910 2600 12500 72000 
209.4 917 2625 12800 73500 
210 946 2635 13000 75000 
216 978 2700 13100 80000 
220 1000 2750 13500 82000 
220.4 1030 2850 13550 84000 
228 1056 060 13600 85000 
230 1069 2870 14000 85750 
235 1067 2900 14250 88000 
240 1100 3000 14400 90000 
246 1110 3100 14500 91000 
245.4 1150 3163 14550 93000 
250 1155 3259 14600 93300 910000 
260 1182 3290 15000 95000 930000 
270 1200 3300 16000 100000 950000 

Any SI,. Above, Each 3501 Ten for 53.29 

MEGOHMS 
1. 1.579 2.7 4 6.7 10 
1.1 1.65 2.73 4.23 7 11.55 
1.2 1.75 2.8 4.25 7.5 12 
1.25 1.8 2.855 4.5 7.62 12.83 

7.74 13 
8 13.85 

51 
3 

3500 17000 116667 
3509 17500 120000 
3600 17977 130000 
3700 18000 135000 
3730 18300 140000 
3760 18380 141000 
3900 18500 145000 
4000 18800 147000 
4030 19000 150000 
4200 19500 155000 
4220 20000 160000 
4280 20441 165000 
4300 20500 166750 
4314 21000 167000 
4440 21500 169200 
4444 
4500 
4700 
4720 
4750 
4850 
4885 
4900 
5000 
5100 
5210 
5235 
5270 
5300 
5500 
5600 
5730 
5770 
5910 
6000 
6100 
6125 
6140 
6200 
6300 
6495 
6500 
6800 
6840 
6990 
7000 
7320 
7500 
7700 
7717 
7900 
7930 
7950 
8000 
8094 
8200 
8250 
8500 
8700 
8770 48000 
9000 48660 
9100 49000 
9445 50000 
9500 51000 
9710 52000 
9800 55000 
9900 56000 
9902 57065 
10000 58333 
10430 60000 
10500 61430 
10600 62000 
10900 64000 

1.35 2 3.3 5.1 
1.39 2.11 3.5 5.5 8.02 
1.4 2.2 3.673 6 8.5 
1.5 2.25 3.75 6.5 9.05 
1.57 2.5 3.9 6.6 9.5 

Any Sise Above. Each 7001 Ten for 56.49 

22000 175000 
22500 180000 
22990 180600 
23000 185000 
23150 186600 
23325 190000 
23400 198000 
23500 200000 
24000 201000 
24600 205000 
25000 210000 
25200 215000 
25400 220000 
25833 225000 
26000 229000 
26500 230000 
26800 235500 
27000 238000 
27500 240000 
28000 245000 
28430 250000 
28500 265000 
29000 268000 
29500 270000 
29990 275000 
30000 294000 
31000 300000 
31500 307500 
32000 311000 
33000 314000 
35000 316000 
36000 325000 
37000 330000 
38140 333500 
38500 350000 
39000 353500 
39500 375000 
40000 380000 
41400 390000 
42000 400000 
43000 402000 
45000 420000 
47000 422000 
47500 425000 

430000 
450000 
458000 
470000 
472000 
478000 
500000 
510000 
520000 
521000 
525000 
543000 
550000 
560000 
570000 
575000 
600000 
620000 
650000 
654000 
660000 
680000 
690000 
700000 
750000 
761300 
800000 
813000 
820000 
850000 
860000 
900000 

Vacuum Precision HiVolt Resistors 
Me bma - 12/.26/.6/-76/.83/.º9/1/1.512/3/3.75 
K oAaey.. .. Es. 51 Tan for 57.60 

LINE FILTERS 
10 Arne/130vaodo Cad USN 
0.1 to 1000 Med. .... ...$1.29 
30 Amp/250voode Ced USN 
0.1 to 1000 Me. ....... 53.98 

2 'for 56.08 
80 Amp 00vee/260vao. Fltre both sides of lioe. 
SOLAR' '4111m -0 -Stmt.' New........ ...59.98 
100 Amp/ueoblo 110 vscdo GE 2 for $1.98 

TUBE CLAMPS 
028B-5. 026E -I8. 92613. 929-1.930-19. 
9268-19. 920A-10 5 Der 91.00 

"TABS" TUBE SPECIALS 
BROKEN KEYS OR CRACKED BASE 
ELECTRICALLY PERFECT & GTD. 
1B3GT OHS. 6KSGT, 6SN7GT 
í28N7GT.........Eaoh 50e: 6 for 52.00 
00060, 13B WET. 12807. 19008. OLB G. 
6L60A Each 79e: 3 for 52.00 

R:..it74vEPS 

All 115 V 60 Cye Input TV 
& CR Poor /Gnu up to 20' 
Tubes. Hi VOLTS to 20 KV 
(w/quadrupler kt.) ALL 
T bee. PL A FIL w dse & 

800 VDC/275Ma Full -Wave. 
6.4V/10.34, 5.4V/84. 2.5V/34 H7per.0 Coro, Oil 
Impreg. $6.49: Two for 512.49 
2500V for CRT, 0.3V/.SA, 2.5V/1.75A COD 
Kenyon Hvine, 4/60412 REPLMNT ......57.98 
1320V & 37SVCT/110MA, 5V/3A, 2.5V/3.25A. 
6.3V10 

0VCTA 00 MA,, 
LD 118 /.55A. 0.31/SÁ, $ 5V/ 

64. ...........56.98; Two for 512.98 
1000VCT/45MÁ 795VCT/BOMA,300VCT/55MA. 
3X5V/3A, 8.3VdT/IA. 8.3VCT/.3A COD H VINO 
CAN BE USED 2X RATING RAYTHEON, 
HIPEROIL CORE. ............ .. $4.90 

950VCT/100MA, 5V/.5A., 5V/54. 45V/lA. 
55.49 10V/1.54 WESTERN 

2X2.5V/2Á.0 rXCLENT 1800V 
DBLR TWO 2X2 FIL. WNDGS 53.49 
900V/3MA, 6.3V/2A, 2.5V/3A .......... _52.9 
840VCT 110MÁ & 530VCT/21MÁ. 2X5 /34. 8.3VCT 1A. 0.3VCT/.3A 54.98 
770Vcc //65MA, 511/24. 6.3V/3.5A 53.95 
770V/2.5MA, 2.6V3A HVINS IIMSLD include. 
FILTER PARTS 4 -scope 
760VCT/120MA, 2.5VCT/10A. 0.3VCT 2A, 
5V/3A, IOV/3.25A 56.98 
750V mT/200MA. 0.3V/SA. 5V/4A 

37.98 720V BSMA, 5V 3.5A. 0. 

700VCT/12OMA, 2X6.3V/3A. 6.3V/lA 
57.25 Prime $3.981 Two for 

650VÇT 150MA, 5V/3A, 6.3V/2.1A $2.98 
570V/15 MA, 5V/3A, 12V/4A HSLD 54 49 

50OVCT 60MÁ, 0.3V/4Á HOLD 02.98 
480VCT/SOMA, 0.3VCT/4A. 5V/3A $2.69 
420VCT/90MA, 6.3V/1.94 W INPUTS 8S1.9á 
24. 115VDC & 115 230VAC ... .. 
5501 T/150MA, 5V/3A. 6.3V/64 $3.49 
20V/SOMA, 6.3V/2A. 6.3V/1A. 5V51.ß9 
JEFFERSON HSLD 

FILTER CHOKES 
Dual 30 Hy/tome Cod 5.90 
15Hy/40ma AC/DC set., 3 for 

298 12Hy/Boma/3KVins ..... . 1.25 lOHy/75ms. 
1011 /125ma UTC/Cad/ 

HrOld/1K ' e 169 
SOHy/126ma/Cad/H'Sld 2.89 

20H12H///300ma/orr lslOy/400ma/ 
4'95 

12KVIna - 
8.95 

13.5Hy 1A/17KVioe/Roytheon 39.95 
101v 200mo Hmeld Jefferson 2.95 

8 Ili 226me Thorde.on ....... 3.50 

Dual 
OOm/30 ma USN 

..51.25; 2 for 
3.49 

VARISTOR & AUDIO 
COMPONENTS 

Weste nE 7Electri spec, 
fgrd to 

RBola 
c d Precision Full Wave 

Bridge Rectifier, Deafened for 
Pulse Operation f Trane - 

Circuits. 6 Terminal. 
Ced Rated 3V/15Ma Revere'. Re/detanm. 
30.000 Ohme. Excellent Frequency Re - 
Donee. Ideal Bridge Rectifier for Com- 

put« & Robot okt.. a1.o VU meters 
TAB" Special $1.49:.......4 for 55.00 

Electric Pueh-Pull Pentode 
Output Transformer 107.6. Rated 10 

Watts for OVO'e or BAQS'.. ExeeUent 

Secondary o.,.00 Ohm.lt 
30 to 15,000 Cycles, 

TAB'' Special 54.49; 2 for 07.98 
With UTC Vanmatch 58.49 
UTC Verimotah 800 Ohm to Ve 51.98 
XFMR RMT-OLD UTC Super 

ppEleetrle 
de 50gOhm00 2.50hm V/2ACCan 

400 Tapped 
Mike to 

Grid. Line to Line. A Line to Grid. 
Special 490; 10 for 54.49: 100 for 525.00 

PLATE TRANSFORMER 
2X330VCT/25MA or 660V CT COD........ 5.9$ 
1100VCT/212MA1 PRI 116 CASED 6 SO 

3000V/10MA COD WE D181913 .......... 8.95 
5500VCT/650MA USN WSTGHB COD... .69.95 
150000 AS V' BLR WE. SIG 3115629/ 

HELIPOTS 

Type ß00A 
1000 Turn, 0.5% Tot. 

T tie IKAZ S7.9B 
00 
Tre 

T 

19.95 

800 Ohm, 10 Turn, 0.1 % Te. 
..56.98 

Ipo ORAZ 17.98 
490 Ohm, 10 Turn, .1 % Tol. Typo SKAI 50.90 

20,000 Ohm. 10 Turn, .15% Tol, Type ßA104 57.9E 

FILAMENT TRANS. 
2.5V/2A (4 790, 2 for 51.49. 10 for....... $6.49 
2.51/CT/10A 6KVIN8 3.59 
2.6VCT/20A/12KV INSUL COD HOLD 7.98 
9VVCST/10A,,/ KV INSUL CSD HOLD 5.55 

8.23 

6V 13611MtCOD KENYONOH Ñí3 N85V 16.95 
6.3VcCcT///.6A IKV INS CSD «VINO 1.98 

6.3V/1T3Á CHANNEL 
VY HOLD NB 1.98 

6.3VCT/4A USN USABLE O.SA COD 2.69 
6VCT/5A, 6V/5A, SVCT/SA 6.96 
7.3VCT/12A COD KENYON 16 KVIN6 10.96 
12.6VCT/1.25A COD HMBLD 1.98 
24V/125A COD 51.98 Two for 3.49 
2X121 2A or 241 2A ldi $3.89 Two for 6.98 

/2A PRI 110V or 220V 3.95 
24V SA COD 0 $4.98 Two for 9.49 
42. V 2A SEL RECT TRANS 4.65 

3 PT 661/135ÁV.. 
OUTPT 12.6 VCT/ 

6.46 

400 CYCLE XFMRS 
G -E M7472401P1 3140. 8030, 2920, 

2810V/36 Ma.... ...............54.98 
WE KS96 8 1233vot/360Ms, 

1140vmt 70Me 5.98 
G -E 472443P1 768V/200M , 

210V 15Ma, 5V/2A.......... 4.95 
0 6. G -E 7472469 .3V/7A, 7V/.9A, 

0.3V/.SA 3.98 
WE KS9604 0.3V/4.65A,e.3V/.3A 3.49 
WE KS9603 fi.8V3A, 6V/2A 2.98 
WE 0163412 8.3lA 1 95 
LANGEVIN 702556 0.3V/.OA 1 49 
FREED 11686 5V//IOA 4.95 
WE KS9602 5V/4A.. . 2.98 
FREED 11685 2.5vet/l0A CB B 4.95 
LANGEVIN 702720 6V/0A. 

13 KVINB ... ..... 4.98 
W E D164533 6.3 V/1.26A, 6.3 V%1.25A 1.98 

ONE YEAR GTD TV PICTURE TUBES 
iO1.3P4 ...............513.90 
10BP4A 14.49 
12 Inoh Glass 17.95 
12 Inoh Metal 21.98 
14 Inch E,0000suiar 20.95 
I8 Inoh Glace 22.95 
16 Inch Metal 23.98 
17 Inch Rectangular 23.49 
19 Inoh Round 27.98 
20 Inch Rectangular 29.95 
21 Inoh Rectangular 30.98 
Your old pint. tube is worth money write for 

trade -in -allowance toward RMA coded nad 
dated tube. with one year guarantee. Ship your 

tubs. prepaid on. defective one. 
When ordering metal tube, defeetiva metal tube 

is required. 

STORAGE BATTERIES 
36 Volt WILLARD Mini -BRAND NEW( 6 o. 

u 
Deeisned Portable Eaa 'p. Model...98e; 4 for 

53 (4) 36V BA TTE RI ESW/Aofd 
2V/20AH Willard PLUS 2V. Vibrator 2.98 
2V/20AH Bett. W/Vib & Acid 

3.59 6V/6AH Mild NTO/BB214U 
2 49 6V/61411 Batt. W/Acid 2.69 6V/40AH Willard 

6V 40ÁH Bett. W/Acid 9.25 
121/34ÁH Aircraft ÁN3162 12.98 
leuromoter 1.00 to 1.24 Bo Groe, USN 1.98 
Spec 

Acidri Shipped in Bott(es.oR'Eop only 98 

SHARPENING STONE 
INDISPENSABLE for Lab 

r Work.hOP. Finest222- 
d 

'..'. _ Carbide No. 124 Ceum 

º for 
Pr' Grinding of CrCr tat 

Knee.. L e Too4-0' o W. A46ä 3 for $1 00 

FUSES & HOLDER 
3AG. 1/8. 1/4 1/2 Amp. Sol 100 for 3.98 
3AG: 1. 1 1/2. 2, 3. 4, 15, 20 Amp. 

Each 3e; 20 for 50e; 100 for 2.49 
3AG: Bio-Bio; 10. 20 Amp. 12 for 1.00 I 
4AB: BUSS /0 Amp. 70:..100 for 5.98 
4AG: 00. 14 Amp. 7c 10 for 5.98 
4AGs 3, 6, 10. 15 Amp. Ea Se; 100 for 3.98 
4AG: 510 -Bloc 3, 10.15, 20 Amp. n 981100/7.98 
SABI BUSS, Littelfuee. 6 Amp. Ea 4e; 100/3.00 
SAG, 36.0 Amy Ea. 5e 100 for 3.98 
7AG, 0.2 Amy Littelfue.. Ea. 9e;.- 100 for 7.98 
BAG, 1/32. 2/10. 1/2 Amp. E.. is; 100 for 6.98 
HOLDER 1076 Littelfuee 20,1 10 for 1.75 

OIL CAPACITORS 
MId Each Mfd Each Mfd Each 

50wrdc 1000wrdc 12500wvdc 
4 50.40 .45 .59 2 95.00 

15Owvde 1 .79 15000wrde 
1-1-3-5 .69B9 

5 2.98 
.001256 

75 
9.98 

000wvdc 
20.25 .35 15 4.98 .00025 7.49 

300 Wvd0 1400wrde 1 95.00 
1.2 .39 39 .25 1.29 ACO 

1.39 220000/ 
.1 .49 1500wvde 60040 
6 .59 .6 1.49 2 .69 

1 .69 76 1.69 9 .89 
4 .98 1 1.79 5 1.29 
e 1.08 5 3.49 225rac/ 
8 1.19 6 3.98 630dc 
10 1.39 20003no4e 3.3 .79 
2x.1 .75 1 1.49 230000 
20.5 .94 23.1 1.69 63040 
80.1 .91 1 1.75 5 1.29 
31.25 .99 2 2.98 330000 

600wrde 3 3.65 1000de 
.034 .30 8 9.48 1.25 .63 
.1 .35 2500wvde 1.6 .70 
.25 .39 .25 2.0 1.76 .98 
6 .42 3000v/tide 3 .33 

1 .52 .1 2.49 8.4 .90 
2 .65 2 4.45 9.8 .95 
3 1.00 8 6.90 3 1.00 
5 2.25 4 7.89 4 

1.491.29 
O 2.59 4000wrdc 5 

7 2.89 2 8.98 15 3.98 
10 3.10 5000wvdc 26 6.49 
20.1 .59 .2 4.49 4050,0/ 
2..25 .78 2 10.98 1200de 
21.6 .09 4 19.98 .15 1.29 
201 1.03 70000,40 6000.0/ 
202 1.25 .002 1.69 180040 
2:8 3.25 .0076 1.98 10 6.98 
8..05 .75 .1 4.98 66Ovac/ 
30.22 .85 75000040 2000de 
30.25 .98..03 2.98 6 4.49 

700wrde .05 3.49 6 4.98 
4 1.50 1000000de 10 6.98 

800wedc .03 3.49 10 7.98 
.1 .69 120000vde 

2MFD/330VAC/1900WVDC "CD" RDN CAN 
3 far 51.00(10 for 53.001100.ror $25 

9MFD/2201ÁC/80 Write for'Spee .12 PrieO, 
$10 

QuantityUser. 

HIV PHOTOFLASH 
KIT 

Include. V4X4 Flash Lam. 
Rated 200 Watt Seconds. Flash 
Lamp Holder & ß' Reflector & 

Cable. 115V/600 nut Power 
Transformer & Multi Elution 
Copultor Bank. AU Reol.ton. 
Ce eoleore. Rectifiers & Veld 
SPÉCIAL 524.98 

LO -VOLT PHOTOFLASH KIT 
Include. DLX16 Flach Lamp Rated 200 Wa t 
See. Flub Lamp Holder & r Reflector &;Cabl I 

Power Trauformer & CD Fluh Capacitors, (3) 
200 Mfd Each W/Outy et of 100 Watt See. Al. 
Reehton. Capacitor., Rueter. & Socket..90.1) 
Extra Flash Lamp Holden W/5' Reflector & 
Cord $3.98; W/Lamp V4X4 or DLX......012.98 

TAB "SUN -FLASH" LAMPS 
"Tab.. W -S0. 

No. Replaces Max. Each 
COW GE-FT105 100 $5.98 
11I0 GE FT114 100 7.25 
No. 1 AMGLO 5804X 100 10.98 
MST GE FT 210 200 9.98 
63GT GE FT 408 500 13.50 
VA SYLV. 4330 200 9.98 
23MT FT 214 250 9.98 
22ST FT 110 200 9.90 
353GTQ FT 603 5000 49.98 
V4X4 X400 200 10.98 
DX BPROFAIO 150 9.00 

Write for Complete THRI FT LITE" Data 
Bouterpsek.hutt.r. 

& aeoeasorlmei-u We Buy Bell & 
for Foul plane 

TEST CORDS 
15 Foot Extension Cord Rey 
Duty. Rubber Covered In0 
uFtioa. A. Illue4Cord 51.10 

4 Foot LineTun Cord w/Pine Rubber Covered. 
4 Foot Teat Cord. Plug & (2) for 012 
Attached t9e1 for 

Quality. 4 Foot Inetrumeot Tot Ludo. 8183'0,, i 
Red & Black 49.1 3 for 51.25 

e 

THAT'S TAB" A 
BUY 

THAT'S 
A 
BUY 

Dept. 12E 111 Liberty Street New York 6, N. Y., U. S. A. PH. RECTOR 2.0245 

Money Back Guarantee 
(Cost Mdse 

FOB 
OnI 

NYC 
Add Shag. Charges & 
25% Dep. Tubes Gtd 
via R-Exp. only. Prices 
Subject to Change 
without Notice. 
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SEARCHLIGHT SECTION 

MICROWAVE 
Klystron Mtg Assy (723 AB) 

& Coupling to 2 Type "N" 
Co -Ax Fittings $9.98 
Two for $18.00 I Microsecond Delay Line 

52.95: 4 for $10.00 
Microwave Lighthouse Assy -1'/O 111'39 Apo & 15, 

c 
and Tr Cavities. Type 

N Coupling. Uses 2C43. 
2C40. 11327, Tuner 24-2790 
MC Lese Tubee $20 

3cm T- 2 for S36.0Ó Sect. W ide & Atten. Output. 
1' hernial Corny a Pwr Mesa Thermietore Xtal Diode Detector Mtg. & Cling 518.95; 2 for $35.00 Watt Meter Low Power, Used with Bolometer, Bridge Measures Low Level Microwave Power. Balanced Barretter Bridge Direct Reading. Self Calibrating Range, 50 Mierowatte to 10 Milliwatts. SPECIAL $119.00 X 
Flange 

d Adaptor ÚG39 to U040 Choke to Plane 
51.69; 4 for $6.00 

PULSE TRANSFORMERS 
7.5 KV Pulse, Pri 4EV, 50-1000 ohm imped Pernmlloy Core, WEco $14.98 PULSE SHAPING Xfmr Raytheon UXI2819. 
1 MU Sec. 2000 Cr 57.95 UTAH 9340 P/O CP.5A/APSI5.. 59.00 Write for Details on Pulse Units 

SET UP TRANSFORMER 
Primary 7.5KW, W/110\' Iort, Two Secondaries Dlvr 220V at 7.5 Amp Each. or One 440V at 
7.5A. Same but 220V Pri, Will Deliver 2X440 
sr 7.511 Eac h,nr ß80V at 7.511. "TAB' SPECIAL .....................5124.50 

CONTACTOR 
G. E. CR2811C22.AQ. Heavy Duty Electric Starter, Trane- 
in titer or Motor Starter 
Switch. For Single or 2 or 3 
Phase Appl. Rated 1 Phase 
3HP/110V, 754 HP/220V 
10 HP/600V. Rated 2 or 3 Phn.e 7K HP /110., 15 HP/ 
220V. 25 HP/rate. Control loot. PH/60 
Cy. Cpntnct.. rated 45 A.. Enclosed. d. 50 Amp .005 

(t tuen. rh, o.e,l l'. 5.,4,. 55 39.95; 2 for 575.00. .1104 

-IEnA B 
THAT'S A Buy 

SPST Mini Size 115VAC 
3A CTS.....98e; 3 for $2.75 SPDT Mini Size II5VAC 
3A CTS...$1.39; 3 for $3.75: 
SPOT 24VDC/5A CTS 98e: MFGR ALLIED 6 for 55 SPNO 115VAC/15A CTS S'Dunn 52.98 DPDT & SPNO 12VDC/í0A 
Contact.. SPECIAL $2.98; 

4 for 530.00 DPDT Clare S145010. Octal Bme, 18-28V 2A 

PARTS CABINET 
50 Draw Hvy Steel 34 ;4H/18°W/9"L/05 lbs. Draws 3 W/2;4" H/8"L.. .. 538.00 Hain mann Mann Bkrs, Am3AMP 2.20 100 Draw. as above. 1351bs $65.00 Amps: 0.22, 2. LAMP 3.75 27 Draw Hay Steel 37"H/305ír W/14 Y"1./ 3. 5. 7, B, 12, lb, 20, 30. 35, 40, 80, 12016.. Draws 3" fli/B W/127 L. $38.00 18 Eaeh 51.69; 10/or 515.98 2AMP 4.95 

WRITE FOR QUANTITY PRICES Sq. D & CH Toggle Sw Brkrs, Amps: 5, 10AMP 6.75 
10. 15, 20 25 9ßc.hicin 

Thermal _ .. ..........SO 
"or 

SR -911 
20A M P 13.25 
12AMP 8.50 

RELAY SPECIAL Amps; 6. 10. 12. 20,, 25, 30 89e;...10 for 87.98 24AMP 16.00 31.00 39.50 98.00 

4 for mpSl.; 25 
10-15-20 27e BIV..J 1Ú../ We specialise in Rectifiera and 11,II'III r $5.: 100 for $18. QU YYYI Power suppli to your epeeifica- 1 

3 
Circuit 

foe...B51.00; 
20reaker 

Fuse 
for 

WÍ?$5.98; 
100gfarl- ..$25. 

Core, Im 18/14íe delivery.618 
36/28 54/40 130/100 Etter is 3AG Sise. O 

Current 18 ;'rate' up to 24 Volts (tort.) Volta Volts Volta Volte Volte lAMP 1.25 2.20 3.60 7.50 
3.60 6.50 10.50 

CIRCUIT BREAKER 
FUSES 

PUSH TO RESET 

MERCURY THERMO REGULATOR DUAL CKT, 100°F & 32°F. Extremely sensitive & accurate for meet exacting re gitir, mento-esearch, Fire PrevFreeze, 
Brand New, Ìndivid 

Max 
-dat 

Control. 
Excellent Safety Device for Thermo Control f Air Cooled Selenium Rectifiers. SPECIAL Ea. 98e; 12 for 510.00 

30AMP 18.50 24.30 36.00 r 36AMP 25.50 45.00 1^-^ 
Full Wave Selen Rect & Trane. in Kit Form. All I15V/60cy inputs. 
LIP to 14VDC at 12 amps 518.98 
UP to 28VDC at 12 amps 28.98 
up to 28VDC at 48 amps 117.00 
UP to 20V DC at 6 snips 12.98 RECTIFIER XFMRS 
18.8-19.2-20.4-21.4 Volts/12 Amp 110.98 31-32-34-36 Volts/12 Am 2 Kylns 13.98 

Contact.. Nitrogen bid........ 51.49; 4 for $5.00. 18 -12 -9 -CT -9-12-18 V/4 Amp 8.75 
18 -12 -9 -CT -9-12-18V/12 Amp 16.75 CIRCULAR SLIDE RULE 36VCT-24V-18V/24 Amp 35.75 18V/2A.. ..2.75; 18V/4A 3.95 

.72 

.79 
1.79.20 

9 
1L6 .98 
1LA4 1.19 
1LA6 .99 
1L64 1.29 
1LCS ..... .79 
1LC6 1.39 'LDS ,99 
1LE3 .99 
1LH4 ,89 
1LN5 .79 
1N5GT ' .72 1PSGT.... .79 
IP42 5.60 4-125A. .. .. 29.95 6E5. .79 1Q5GT .70 4-250A. .. .. 40.95 6E7 1.39 1Q26. .. .. 69.00 4-1000A.... 108.50 6F4... .. 6.20 1R4/1294 1.29 4627 16.98 6F5 .95 
1R5 .79 4637 4.58 6F6 .79 
154 1.19 4632 9.50 6F6GT .79 155.........79 4C25/HK54. 5.98 6F2 .85 
1521 7.90 4C31... .. .. 59.00 6F7G 1.10 174.. . . .. .. .79 4C35. . . .. .. 27.25 6G6G . .. . ,90 1T56T .99 4C36 15.98 6X6...2 .... .60 IUS/5930. .. .73 4E27/257 14.50 C6J/SC21. .. 6.95 1US........ .79 4322 148.50 634 6.66 1V......... .79 4J31....... 95.00 6JSGT... .47 1V2........ .70 4.034 194.00 6J6 .. .63 
1X2 .95 4142/700.... 27.00 - 

1Y2 6.98 4J47 260.00 
1Z2. .. .... . 3,98 4.1470Y... 158.00 
2A3 1.70 4.152 350.00 
204G 1.19 4T4/2 5.95 
205 .69 4X-I5OA ... 15.00 
2A6 .69 4X -500F.... 85.00 2A7.....,, .69 SAX4GT... .54 
20515 4.98 SAZ4 1.35 ,75 
28515 4.98 058/5C30.. 3.95 6L6. .. .. .. 2.09 
2B7 .89 ELSBHD... 36.98 6L6G 1.35 2622....... 3.90 5C21/C61... 6.95 6L6GA 1.35 2C21/1642.. .67 SC22 49.95 6L6GA V... 2.29 2C22/7193.. .33 5030/C5B 3.95 6L7 .80 2C26 .19 5023 27.45 6914........ 2.39 2C26A...... .47 5023/RK65 36.50 6N6G...... 1.89 2C33/RX233A.3.49 5J29 12.40 6N7GT .80 2C34/RK36. .69 5R4GY 1.60 5P5GT..... .89 
2C39 33.98 5R4GYW... 1.75 5Q7 .89 2C40 7.29 ST4 2.49 6R7........ .77 

1.39 2C43/461A,. 9.49 5V4G 1.10 654........ .98 
2C44 1.20 5W4 .89 657G .83 2050....... 3.69 5X4G .79 658G7..... .92 2051....... 6.45 5Y3GT .43 6SA7GT.... .63 2052 5.98 5Y4G .79 65A7GTY.. 3.37 2021 1.26 5Z3.....,.. .99 6SB7Y 1.19 2E5 
2E22 1.95 C6A 6.75 65D7GT.... .80 2E24 4.69 6A3 .90 6SF5 77 
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HIGH CURRENT MICA CNDRS 
CYLINDRICAL SIMILAR TYPE "G" MFD KV AMPS MC EACH 
.01 10 30 3 49.50 .0025 20 22 3 45.00 .0025 12 20 3 28.95 
.001 30 30 3 95.00 .0012 20 16 3 35.00 .002 20 22 3 40.00 

10 30 1 32.50 
12 20 3 34.00 

866A KIT AND XFORMER 
E to lz"-Dol z 2 Tubes, Sekte. :f mr 116v rOcyc Inpt, outpt. 8a 

lint Staysyy X" Radius. LAMINATED 2.5vet, 10A/Hvinsul 56.98 gó te. Lo ?es.mel 
Molt, 

Data, Céee 
Cubae89 

DIODE PROBE TUBE Paranel taules. Precision Drafting Tool Mfr. Unexcelled for No -Loss VHF testing. Ultra- BRUNING e" wide. For Radiomen, Engineer.. sensirive subminiature -envelope. New, /data Student. -Unsurpassed for Quick Ckt De,rams. VR92 254; 5 for $1. SPECIAL 39c: 3 for 51.00 B II P R d k Blue Gtd . Ball Pens Draftsman Black Gtd 25 forfor, 5511:0808 

002 50.95 2E25/HY65. 5.15 6A4........ 1.89 OA3/VR75 1.04 2E26 2.88 6A5G 2.39 044G 1.05 2E30. . 1.95 606........ .80 0B2. . . . .. 1.37 2E31 . .. .. .. 1.49 6A7 .85 OB3/VR90.. 1.09 2E36....... 2.19 648GT .90 OC3/VR105. 1.19 2E41 2.39 6494 .79 0D3/VR150. .90 2E43... .. 1.39 6AB5/6N5 1.33 0Y4 2.53 2021 2.39 6467/1853.. .98 OZ4........ .60 2321 8.75 6ACSGT... 1.00 CIA/ELC1A 9.75 23210..... 8.90 6AC6G 95 65F7 OIA .69 2J22 7.69 6AD7G 1.29 57 VS -1....... 12.49 2130.. ... .. 87.25 6AG5...... .79 
5075 103 .. .. . . . 1.10 2131 . . . . . . . 27.25 6007.... . . 1.39 66 

1A4P .79 2J31A 79.95 6AN5G 1.49 65J7... .... 
1A5GT .79 2132 27.45 6AH6 1.22 65K7GT... 
146 1.49 2133....... 27.25 6AJ5....... 1.40 65L7GT.... 
1AlGT .95 2334....... 27.25 6AK5 ,74 65N7GT.. 
1404 2.95'2136.......120.00 6AK5W.... 2.98 65N7WGT.. 
lAE4. . . . 1.8012J37. . . .. .. 12.70 64146 . . .. . 1.05 6507GT.... 
ELC1B/3C31 3.45 2J38 11.75 6415 .54 65P.7 
183/8016_.. .81 2339....... 44.00 6AL7GT.... 1.29 6557 
184P .89 2342... .... 250.0016AN5 .. 2.90 65T7... . .. 
1135/255 .99 2348 24.25 6AQ5 .... .55 65U7GTY.. 
187GT .99 2.049 34.00 64Q5 W . . . . 3.98 65Z7. .. .. .. 
1821/1622 

2.20 2352 249.50 
21.25 6AQ6 ... .81 6T7G 

1B23 

471A 

9.90 2355 

2.85 2150 
85.00' 

6AQ7GT. .. 1.29 6T8 
64R5 .79 6U665 T 1824., 9,45'2156 149.00 GARS 2.98 1826....... 2.45 2161....... 49.95 6455 .79 6U7G 

1827 12.75 2J62 49.6516456....... 2.43 6V3........ 
6V6 ....... 1832/5324.. 3.90 2K22 49.95 6456W 3.20 

1B35 10.98 2K23 29.00 6A570 4.14 6V6GT 
1837 16.98 2K25....... 39.95 6AT6 .63 6W4GT.... 1638 29.95 2K25/723AB 31.596AUSGT... 1.10 6W6GT.... 1840 4.95 2K28 32.00 SOUS .59 6W7G...... 1841 49.95 2K33 300.00 6AVSGT... 1.29 1842 18.00 2K35 198.00 6486 49 6X5GT 1846 .. 1.98 2H41 145.00 6 A W 6 1.89 1653......, 49.95 2K42....... 135.00 6AX4/6U4 .79 6Y66...... 1856....... 38.50 2K43.... .. .135.00 6AXSGT .79 6Y7G...... 
1858 175.00 2K46 360.00 
1660 69.75 2K47 460.00 
1663 50.00 2848 118.00 
18630 75.00 283G . .98 
ELiC 2.70 2W3GT.... .98 
1C5GT .89 2X2........ .49 
106 .79 2X2A 1.57 
1C7G .89 3A4........ .99 
1DSCP ,99 3A5 .81 
ID7G .89 3138GT..... 1.59 
1D8GT .89 364.. ...... 2.69 
1D21/631P3 3,89 385.. .98 
1E5 ,99 387/1291... .69 
IE7G .99 3822 2.70 
1F4. .... .. . .69 3623/RK22 4.95 
1FSG .79 3824....... 5.40 
1F6 ,89 3825 4.50 
1F7G ,89 3626 3.70 
104GT .89 3628 7.90 
1G5G .89 3C6/XXB... 1.49 6BK7 2.15 1G6GT .79 3C22 77.00 66L7GT.... 1.45 

3C33 9.90 6BN6 1.49 3C31/C1B. . 3.45 6BN7 1.69 INGOT 3C33.. .. ... 14.98 66Q6GT. .. 1.20 1.5G 3C34/HK24, 5.49 6607 2.15 1J6GT 3C45 15.48 66Y5G 1.45 3D6/1299... .69 ELBC/6C 16.98 3D21A 4.98 6C4 .50 
31321 13.95 6C5GT .55 ;D23 4.90 6C6 .57 ;E29 14.95 6C7 .. .. .. . 1.26 3K22..... 275.00 6C8G ,80 3K23 405.00 6021 29.45 ;N30 300.00 6C66 .69 

3Q44 
1.29 6C1366 1.69 

2.70 3Q5GT 1.29 606 .89 
354 .85 6D7G .89 

'TUBES 

"' 6Z7G 684G...... 1.23 
685 1.19 6ZYSG..... 
666G .05 7A4/XXL... 
6B8G ,60 

LIN 6607 1.27 
6BC5 .63 
6807 1.23 660507 1.65 
6BD6 ,83 
613E6 .59 
66F5 .98 
68F6 ,65 
6ßF7 2.55 
68G6G 1.39 
68G7 1.98 
6ßH6 .63 
6E36 

30 6G 
6Ká 
6K40 
SHOOT 
6K6GT 
6K7 
6Kß 
6L50 

1.19 
5.15 
6.45 
1.09 

.59 

.75 
1.08 

.73 12AY7 2.95 35/51 .89 117P7GT... 1.39 .72 121127...... 1.49 35A5 .79 

.61 12BA6 .59 35B5....... .79 .70 12807 .79 35C5....... ,69 .69126D6 1.23 35L6GT.... .79 :699 
69 126E6 .59 357........ 6.95 728F6 

2.20 
15 

12BH7 1 29 35WÁ 5.45 .59 .63 126Y7 1.35 35Y4....... .69 .65 12827 1.25 35Z3 .79 .75 12C8 .65 35Z4GT.... .69 .98 "__- 
2.69 
1.05 

32H6 
.Á5 

R36EL36/6J4. 

.85 .75 37 

..98 99 3 K ... .89 38 

83 
69 RK39 
55 39/44 

.55 . .98 CRC40 
1.89 .. .69 TOO 
1.39 .80 TZ40 
.57 .72 40 

1.99 ... .49 HY40Z 
.57 .83 41 
.89 .63 42 
.85 ... .59 43 
.59 .72 45 
.59 .. .65 455/VT52... .65. 
.89 125N7GT... .75 45Z3 .69 242C .89 125Q7GT... .63 45Z5GT.. .89 244A .89 

1223 

.63 46 .89 247A .69 12X3 .90 47 .99 25013 

.89 48 1.17 250TH 

.87 RK48A 6.85 250TL 

.75 RK49 7.50 HK254..... 14.49 7074 7.90 .83 49 .83 2628.. 3.98 7076. .. .. .. 13.50 

BATTERY CHARGER RECTIFIER ío -O -l0 Volte (CT) 120 Amp (Fan Cooled). 
Replace Your Old Inefcient Sulphide Rent, 
with the New Selenium Types. SPECIAL..513.75 

Write for Quantity Prices 

"HO" RAIL PACK 
o to 12VDC/2 Amp 
Variable DC e OPI,. on - 
cooed and completely built 

115v/60 cy. Usable 
LAB supply. filament D.C. 
plating, battery charging. 0-60Á0C "AN"..53.25; 3 for 59. or del railroad, includes 0-2á0110C"AN"53,49;380759.75 voltage orspeed contraiand center o0 reversing -20 +3VU Weston 301 Vol. ow. Ideal for two "HO"loco mutivee2 020.00 Level Indicator...... ...... 516.98 2 for 520.00 

"TAB" TESTED 
& GUARANTEED 

PRICES SUBJECT TO CHANGE 

METER SPECIALS 
0-30VDC Aircraft Type "AN" liluetrated.... ..$1.95; 3 for $5.25 -ISOV Weston 3 Sr; .....$8.95 

12J5GT.... 
123707 
2K7GT. 

12K8 
12Q7GT. 
1258GT 
125A7GT. 
125C7 
125F5GT 
125F7GT 
125G7 
12SH7 
125J7GT 
125K7 
125L7CT 

.73 14117/1267.. 

.69 14ÁF7/XXD 

.49 

.65 

.69 

.59 
2.89 

.59 
4.29 

9 
3.98 
1.09 
3.75 

.79 

.69 

.85 

.69 

117Z4GT... 1.39 117Z6GT... 1.19 
117Z7GT. .. 1.49 
F123A 7.90 
T125 12.49 
F127A 19.98 
V T127A . . 3.90 
CV148 4.98 
150T 14.50 
FG166 0 
G172 29.00 

1828 1.20 
FG 90 12.80 
HF200 21.00 T200.... 22.98 
201A/CX301A .98 
203A 5.98 
20561/VT2., 1.69 

.15 
27.1/VT4C., 3.65 
0E215 8.98 
RX215 9.95 
WE215A .I8 
217C 8.75 
227A 4.98 
231 

. 1.20 
3.95 
4.15 
9.95 

CKS46DX.. 1.98 952 36 
45 CK547DX.. 1.98 958A .67 550P1 

CNS73AX/ 
19.95 967/FG17... 3.95 

98 5886 . . . . . 4.98 ÿ D969 
16.95 

CK573AX/6029 
9.99 

575A/975 13.75 
FM1000.... 1.50 
CK1005.... .Bó WL579 

B 12.98 
CK7006. . . . 3.4. 
CK1007.... .89 6038 .19 CK1027. . . . 3.35 HY615 .25 CK1028.. . . 5.98 

KU627. . . 18.00 CK1089. . . . 2.99 
WL652 65.00 

CK7090.... 2.99 

WL670A 11.98 
R1100...... 5.00 

2.00 WL676..... 39.95 E1148 11.35 WL686 35.00 HY12312... 5.39 7014 5.89 1612 1.90 702A 3.29 
7028 5.98 

9.90 7030 4.75 
22.25 7044. .. .. .98 

8664 1.50 9001 
868/CE1C... 3.491 9002 869........ 36.95 9003 
872A 3.29 9004 
874 1.39 9006 
878... .. 1.95 
884/6Q50... 1.80 C'Ray Tubes 
885 ....... 1.45 093* 250.00 

17 259 CK533AX 1.39 919 2.75 CK534AX.. .89 925. . . . .. 1.69 CK536AX. . .89 922. . .. 1.85 CK537AX, . 4.98 923 1.00 CK538DX.. .89 927/CE25 1.49 CK539DX.. 1.98 930. . . . .. 1.20 CKS4IDX.. 1.918931A 5.00 CK542DX.. .98 954. . .. .. .25 CK543DX.. .98 955. .39 CK544DX.. .98 956 

Use Your Priority for SPEEDY 9 :LIVERY -Extend Your DO 8 C rocs Noti. 
728........ .69 14B6....... 

7AD7 1.49 
1488... .. .. 

7AF7 .89 15C5 .. . .. .. 
7AG7. . . 1.00 14C7 74H7...... 1.1914E6..... 
764 .69 14E7. ...... 
785 -7314F7....... 
7B6 
767 :7733 114F8. 73 4H7 768......., .83 1437 

7C5/3203A.. 
.73 14N7 
6916Q7 706........ .6914R7 7C7........ .69 14S7 

7C23....... ì2.9014W7 
7C29 69.95 14X7 7E5/1201... .65 15E 7E6........ .53 iSR 7E7........ .73 FG17 
7F7........ .73 18 7F8........ 1.25 
7G7/1232. .. .89 
777 .73 
7J7 .89 
7K7 1.10 

7 .833 
79 

7Q7 .69 
7R7 .83 
7S7 
777 1.03.92 

19806G.... 
1978 
15V8..... 
T20/1623 
TUF20 
TZ20 
20 
R K20Á 
RX21 
22 

1.09 7047 
1.62 70L7GT 
3.79 71A 
5.19 CRP72 
3.79 CRP73 
1.17 73 
8.95 NR74 
3.75 HY75 

.99 75 

.65,50 

.89150A5 
1.07 5085 

.95 SOCS 

.99 5006 
1.09. 50L6GT 

.95 50X6 

.83 50Y6GT.. 

.83 50270 

.83 52 

.87 53 

.73 T5S 

.80 55 

.98 56 
1.09 57 
1.23 58 
1.98 RK59 

3.45 710A/8011.. .95 
9.89 7130....... .98 

11.50 NL714 5.95 
24.30 7140V 5.90 

. 8.40 
19.80 

.90 
48.45 

.99 331CH 48.45 

.69 311CT 1 28.50 
8.79 311T 2.49 
1.06 3130 2.98 7220/287... 2.45 

.85 3160 1.49 723A 11.95 

.79 323A 24.25723A/B 25.00 

.79 317A 4.95724A 3.95 
1.45 5340...... 2.98 7248 3.45 
1.78 3504....... 6.50 7254 8.90 3.95 RK60/1641.. 1.95 3506 .. .... 4.95 726A 14.25 .98 T60 10.49 353A .. .. .. 4.65 7268....... 15.00 

.69 RK61 3.05 H14.354..... 24.98 726C 52.00 
4.9813554 . .... 14.15 800 1.85 
1.59 36845.. .... 7.49 801A .45 
1.59 3718...,,.. .90 803 3.89 

.79 3804 .79 804 11.50 
1.20 3844 1.49 805 3.90 
1.49 393A 8.90 807 1.65 1.67 3944 4.90 808........ 2.59 

.29 FP400 15.98 809 2.43 
4.59 WE417/5842 18.50 810 9.95 

.991 WL417A.... 8.95 811 2.90 

1.19 274B 
1.19 276A 

.79 300B. 

.69 HF300 
1.49 T300 

.69 304TH 8.90 7151... 

.89 304TL.... 8.90 7150... 

.79 307A/RK75 4.20 7170 
98 3104 6.25 718811 

10.95 718CY 
0.50 7194 

10.50 721A 

Top Dollar Poid for Your Surplus Tubes --Send List and Price, 
7V7 ........ 7W7....... 
7X7/XXFM 
774 
7Z4. 
813C-15 
l0Y 
CV71 
12A 
12AS 
12A6 
1207 
12A8GT.. 
12007 
12AH7GT 
12AK5 
12AK5W 
12AL5 
12AT6 
12077 
12AU6 
12AU7 

2AV6 
12AV7 

12AX4GT.. 
12AX7 

SELENIUM 
RECTIFIERS 

1616 
1619 
1620 
1622 
1624 
1625 
1026 
1629 
1630 
1631 
1632 
1633 
1634 
1635 
1636 
1644 
2000T 

20512050 

5516 
5517 
5594 

7.95 12.95 27.00 
9.98 12.00 18.00 48.00 

16.00 25.50 50.00 
16.20 24.00 36.0 

56084 
5637 
5638 
5651 
5654 
5656 
5663 

CK5672.... 
C K5676. . . . 

CK5678. . . . 2.45 
5684 14.98 
5686 3.90 
5687 5.75 
5692 7.69 
5693 7.69 
5694 3.65 
C K 5697 . . 5.98 
C K5702. . 7.45 
CKS703. . .98 
C K 5704 . . 4.39 
5718 10.15 

.BS 76 .79 GL434A.. ,. 18.45 811A....... 3.79 5726 
5719 

I2.75 d.39 1.10 77 .69 4460 1.05 812........ 2.70 GL5727. ... 4.49 1.90 78 1.05 4466....... 3.89 813 12.49 5744/ 1.0979 .89 450TH 45.00 814 2.75 CK619CX 6.49 2.98 80 .69 45011. 52.00 815........ 2.98 5749 3,39 1.59 81 1.69 460/HF200.. 15.95 816/8661,... 1.07 5751 5.45 1.29 FG81A..... 
1.19 82 

3.90 WL468 13.95 826 .95 5763 1.70 
1.18 82V 

1.19 GL4714.... 2.69 828 11.29 CK5783.... 6.69 1.39 CK501X.... 1.26 5a828 .98 CK5784.... 7.40 
.A9 83V 
.69 83 1.45 CK501AX, . 1.26 829 11.45 5812 2.99 1.79 CK5024X. , 1.79 8298 12.45 5814 5.49 .79 84/6Z4 .99 CK505AX.. 1.79 8306 3.49 CK5829.... 4.49 .7985 .79 CK506AX.. 1.79 832 ],65 5840 12.75 1.39 25Z6GT.. .. .99 89 .75 RH507 9,98 832A.. 9.65 CK5851.... 4.98 1.45 26 .79 VR92...... .25 CK509AX.. 1.26 833A 1.98 27 .69 F095/5560.. 24.85CKS12AX.. 3.15 834 

35.951C85875.... 1.98 
2.98 F027A 8.70 F098 19.95 CK522AX.. 2.49 836 4.7 

5881 2.89 
.75 HV27 10.95 100TH..... 7.83 CK525AX.. 3.151837 1.45 

X6030 4.49 
.52 RK28A 4.89 1020 2.98 CK526AX. . 3.95 838 3.98 8002R 99.50 
.81'30 .70102G 2.98CK527AX.. 3.49 843 39 sops 6.49 

8005 7.25 
.72 31 .59 FG104 37.98 CK5280X.. 2.39 845........ 5.95 8012 2.89 .63 HY33Z 2.75 F0105 
.49 32.. 17.64'CK529AX.. 2.98849 29.45 8013 2.75 ....... .49 VU111 1.45 GL530 22.00 852 19.98 80130...... 6.45 .98 F632/5558,. 13.85 HY114B .. .75 C1653113X.. 1.98 860 4.90 1.79',32L7GT.... 1.49 HY115/145 .79 531 6.98.861......., 23.95 80140 28.95 1.20 33 .59 117L/M7GT 1.59 CK5320X.. 1.98864 ,39 8020 1.25 .79 34 .69 117N7GT.. . 1.79 W L532. .. .. 3.981865. . . . .. .. 1.29 8025A 4.75 

.79 24 

.95 24* 

.89 24G/3C24 

.49 2546 

.65 2547 
4.98 25ACSGT 

.35 25AV5GT 
5.25 25BQ6GT 

.57 2506 
1.39 25L6GT 

.59 25W4GT 

.90 25Y5 

.74 

.25 
4.70 
2.69 
1.90 
.33 
.33 
.29 
.97 
.74 
.77 
.73 
.73 

1.89 
3.19 

.95 
149.50 

1.47 
1.15 
5.98 
3.39 
6.65 
5.95 
7.15 

12.70 
3.05 
2.79 
6.90 
1.85 
5.30 
2.29 
2.29 

THAT'S 

rAAI 

THAT'S ABUYBUY 
Dept. 12E 11] Liberty Street, New York 6, N. Y., U. S. A. STORE: 101 LIBERTY STREET 

1.55 
.95 

1.50 
.42 
.39 

2AP1 9.70 
3AP1 9.75 
3AP5. 18.00 
3AP1A .. 14.25 
38P1 5.75 
3BP1A 14.98 
36P5 18.00 
3CP1.. 1.90 
3DP1 4.75 
3EP1.1806P1 4.85 
3FP7 . .98 
3FP7A 14.98 
3GP1 4.20 
3GP4 16.50 
3GP5 18.00 
3GP7 18.00 
3HP7 3.40 
3HP14 
3JP7 12.50 

14.98 

3JP12 19.95 
33P14 16.95 
4AP10 4.40 
5AP1 3.45 
5BP1 4.25 
56P4 4.25 
5CP1 4.50 
5CP1A 18.49 
SCP5 30.00 
SCP7 11.75 
5FP7 1.49 
5HP1 5.70 
5HP4 5.70 
SJP2 19.25 
511.4 25.75 
5JP5 35.00 
53P70 39.00 
5LP1 22.25 
5LP2 27.50 
SLP4A 33.00 
5LP7 29.95 
5MP1 10.50 
5RP7A 89.50 
76P1 8.65 
76P7 6.50 
7EP4 17.98 
711.4 18.39 
9GP7 12.75 
9LP7 2.98 
120P7 16.89 
12DP7A. 49.50 
12GP1 49.98 
12GP7 14.75 
12HP7 14.75 
123P4 27.00 
12KP4 27.00 
12LP4 21.25 
912 89.98 
913 9.98 

Xtal Diodes 

1N21Á 1.5$ 
1N2í8 3.00 
1N21C 21.50 
1N22 1.25 
1N23 1.35 
1N23Á 2.35 
1N238 3.49 
1N25 4.98 
1H26 8.75 
1H27 1.55 
1N29 3.50 
1H32 23.75 
11834 .64 
1N34Á .90 
1N35, 1.65 
1N38 1.43 
1H39 4.15 
11440 7.95 
1H41 9.90 
1N42 17.50 
1H43 1.69 
1N44 1.21 
1H45 1.39 
íN46 ,69 
1N47 5.49 
11448 .59 
íN51 -45 
íN52 1.8$ 

íN56 .89 
11457 .89 
íN58 1.19 
11460 .60 
11461 2.10 
1N63/K63 2.49 
1H64 .69 

11469....... 1.98 

Money Back Guar. 
antee(Cost of Mdse 
Only/ $5 Min. Or- 
der F.O.B. N.Y.C. 
Add Shpg. Charges 
& 25% Dep. Tubes 
GSa. via R -E e. 
Only. Prices sub- 
ject to Change 
Without Notice. 

REctor 2-6245 
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New 
Vacuum Tube Electrometer 

has many uses 

Here is an exceptionally versatile dc 
voltmeter, and a few of its many uses. 
The Keithley Instruments Model 200 
Electrometer has an input resistance of 
over 1014 ohms shunted by 6 mmf; 2 and 
20 volt scales, with input currents of 
5 x 10-14 and 5 x 10 -il ampere respec- 
tively. Accuracy is within 2% full scale, 
or within 5% of the reading at low 
values. 

POTENTIALS OVER 20 
voLTs-Model 2002 
Voltage Divider 
has 100: 1 ratio, 
clips over guard 
ring of HI termi- 
nal. Thus, dc cir- 
cuit potentials up 
to 500 volts, such 
as the open circuit 
voltage of this high 
impedance source, 
are read directly. 

RESISTANCES UP TO 
1016 OHMS are easily 
measured with Wheatstone 
Bridge circuit dia- 
gramed, or by 
measuring current 
resulting from 
known applied 
voltage. Typical 
uses include: 
standardizing re- 
sistors, measuring 
insulation samples. 

EXCEPTIONALLY PAST 
WAY to check ca- 
pacitor leakage- 
by direct measure- 
ment of voltage 
decay. Also easily 
measured: piezo- 
electric potentials, 
vacuum tube elec- 
trode potentials, 
electrostatic fields. 

VOLTAGE 

DIVIDER 

CURRENTS AS LOW AS 
10-14 ampere are 
measured directly 
with Model 2001 
Electrometer 
shunts. Available 
with resistances 
from 1.0 x 106 up 
to 1.0 x 1012 ohms. 
Typical uses: pho- 
tocell currents 
(shown), ion 
chambers, capaci- 
tor and insulation 
leakages. 

RATIO ARMS'. 

LOW RESISTANCE 

UNKNOWN AND 
STANDARD 
GIGO RESISTANCE 

flA 

R,RS , 
WHEN E,O 

For complete literature 
on the Model 200 Electrometer, write 

KEITHLEY INSTRUMENTS 
3868 Carnegie Avenue 

Cleveland 15, Ohio 
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CHEMELEC'1 
ELECTRONIC PARTS 

^'dyPont's trademark for 
itstetraJlnoroethylene resin. 

tTrademark 
31, II'- Kellcs Co. 

Chemelec Teflon* -insulated elec- 
tronic components include ,t a 
complete line of 7 and 9 pin miniature 
tube sockets, . crystal sockets, feed - 
through insulat'ors and , terminals. 
All provide the same high performance 
which this superior insulating material 
assures. Surface resistivity i 3.5 x 101s 
ohms. Loss factor less than 0.0005. Dielec- 
tric constant 2.0 (60 cycles 

1 
to 30,000 

megacycles). Serviceable at 4-110°F. to 
500°F. Won't carbonize under arcing. Zero 
water absorption by ASTM Test. Unaf- 
fected by extreme humidity.. Won't DC 
plate. Chemically inert, , non -gassing, 
immune to corrosive atmospheres, fungus, 
oil, solvents. Non-flammable, ,* tough, 
resilient, withstands and absorbs mechan- 
ical shock and vibration. 

TEFLON and KEL-F STOCK 
and Custom -Fabricated Parts 
Fabricating "Know-how", the - result of 
years of specialized experience-and the 
most modern facilities for rapid, low-cost, 
close -tolerance production ' are t at your 
command when you specify .Teflon or 
Kel-Ft, fabricated by the United States 
Gasket Company. Ours is the most com- 
plete line in the country-sheets, tape, 
rods, cylinders, tubing, bars, and 
custom -machined or molded parts 
to manufacturers' specifications. 

UNITED 
STATES 
GASKET 
COMPANY 

FLUOROCARBON Cam: 

PRODUCTS DIVISION 
FABRICATORS OF "TEFLON", "KEL-F" 

AND OTHER FLUOROCARBON PLASTICS 

CAMDEN 1, NEW JERSEY 
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You Get OVERALL Test 
Performance With 

SERIES 10-12 
Electronamic 

TUBE PERFORMANCE TESTER 
with 12 ELEMENT free -point 
Master Lever Selector System 
To test modern tubes for only one characteristic 
will not necessarily reveal overall performance 
capabilities. Tube circuits look for more than 
Just Mutual Conductance or other single factor. 

In the Precision Electronamic Circuit, the 
tube PERFORMS under appropriately phased and 
selected Individual element potentials, encom- 
passing a wide range of plate family character- 
istic curves. This complete Path of Operation Is 
integrated by the indicating meter in the positive 
PERFORMANCE terms of Replace -Weak -Good. 

teift 
..1.. 

- ': 

MODEL 10.12-P: in eloping. portable hardwood 
case with tool compartment and hinged remov- 
able cover. Site 13% x 17/4 x 63/e"... $104.50 

Also in counter or rack -panel mounts. 

* Facilities to 12 element prongs. 
* Filament voltages from 3/4 to 117 volts. 
* Tests Noval 9 pins; 5 and 7 pin acorns; 

double -capped H.F. amplifiers; low power trans- 
mitting tubes; etc. REGARDLESS OF FILAMENT 
OR ANY OTHER ELEMENT PIN POSITIONS. 

* ISOLATES EACH TUBE ELEMENT REGARDLESS 
OF MULTIPLE PIN POSITIONS. 

* DUAL short check sensitivity for special pur- 
pose tube selection. 

* Battery Tests under dynamic load conditions. 
* Built-in Dual -Window, brass -geared roller chart. 
* 41/2" Full Vision Meter. 
SEE the "Precision" Electronamic Tube Tester at 

leading radio equipment distributors. Write for 
new 1952 catalog describing Precision Test Equip- 
ment for all phases of modern electronics. 

Precision Apparatus Co., Inc. 
9221 HORACE HARDING BLVD. ELMHURST 10, N Y. 

"Reg. U.B. l'atent O1Dce 

Export: 458 B'way, N.Y.C., U.S.A. Cables: MORN AN EX 
- In Canada: Atlas Radio Corp. Ltd., Toronto, Ontarlo 

ELECTRONICS - December, 1952 447 



Index to electronics Volume XXV 

January to December issues, inclusive, 1952 

McGraw-Hill Publishing Company 
330 West 42nd St., New York City, 36 

A 
Absorption of radio waves In atmos- phere 134 Feb Accelerated etching processes for printed 

circuits 232D Dec Accurate phase (comment on 152D 
Mar 52) Rudisill 412D Sept Accurate phase difference by Lissajous 
figures, Glaser 206D Mar, 330D July Accurate time for scientific observa- tions, Fowler 98 Jan 

Adapters for pencil triodes 254D Dec 
Addendum (comment on 270D Nov 51) 

Dodd 341D Feb Adding machine speeds inspection of cathodes 264D Sept Aftermath (comment on 213 Sept 52) Armstrong 432D Nov Air blast cleans parts 226D Dec Air breakdown chart for radar pulses (reference sheet) Wheeler 148 Aug Air-cooling nomograph (reference sheet), Slusser 164 Nov 
Air traffic control system, Heath 

152D June Aircraft antenna study (front cover) 
156D Aug Aircraft plants and electronic engi- neers, Markus 82 Jan Alarm, capacitance -operated 214D July Alarm, for broadcast CD operation 
136D Jan Alarm signal generators, Freedman & Rolf 200D June Alarm signal generators, Freedman & 

Rolf 204D July Alarm, ultrasonic against intrusion ..I04 Apr 
All -triode electronic switch, Spindler 

172D Nov Aluminum tinning, by ultrasonics....102 Dec Amplifier, audio high-fidelity type 
130 Mar, 420D Oct Amplifier, audio selectivity control for 

1960 Jan Amplifier, bandwidth improvement in 
213D Sept Amplifier, broad -band design 118 Feb Amplifier, carrier type, with zero com- pensation 131 Dec Amplifier, constant -current d -c type 

130 .Tuly 
Amplifier, design for 1-f 147 Sept Amplifier, d -c type, without drift 144 Apr Amplifier, distributed, for 350 -mc band 

113 July 
Amplifier, feedback ratio for 151 Sept Amplifier, for electromyograph....1520 July Amplifier, for short pulse 128 Jan Amplifier, input type, for high fidelity 

121 July 
Amplifier, magnetic, using gapless core 

119 Nov 
Amplifier, magnetic, with bridging input 132 May Amplifier, push-pull, parallel -output 

152D Apr Amplifier, servo, half -wave magnetic type 124 Aug Amplifier, stabilized. to regenerate 
video signal 130 Aug Amplifier, tube choice for broad -band 

150 Apr Amplifier, using transistor 106 Sept Amplifier, variable -gain, as compres- sor-expandor 200D Apr Anchoring coil leads 228D Feb Another 'tron (comment on 109 Sept 52) Willey 436D Nov Antenna, for uhf tv receiver 132 Jan Antenna gain by graphical means. Scheldorf 144 Mar, 350D Aug Antenna, impedance characteristics of 
142 June Antenna, pattern plotter for 110 Feb Antenna study for mobile uhf 127 Nov Antenna test laboratory 1180 Tan Antenna, spanner for X -band radar 126 May Antenna, testing range for 138D Feb Antenna, using ferromagnetic spinels 
138 Mar Antenna, wave -front plotter for 120 Jan 

Anti -collision blocks 242D Apr 

Anticollision radar for commercial 
flights, Hobbs 110 June 

Acoustic firing error indicator, Eliason 
& Hornbostel 98 Oct Applying paint with oiler 284D Mar 

Area monitoring by AEC, McKenzie 
131 June 

Assembling dial drive cords 304D Nov 
Assembly fixtures 270D Nov 
Assembly -line merry-go-round 256D Mar 
Atmospheric absorption chart, (refer- 

ence sheet) Shostak 134 Feb 
Audio damping (comment on 128 Sept 

51) Creveling & White 3110 Jan 
Audio generator (comment on 95 Jan 

52) Sulzer 328D July 
Authors' rebuttal (comment on 118 

Nov 51) Fletcher & Cooke 
420D Mar, 364D May 

Auto-Sembly, of television circuits 
(front cover) 172D Oct 

Automatic antenna wave -front plotter, Barrett & Barnes 120 Jan 
Automatic calibration of speed re- 

corders 210D Dec Automatic communications system, 
Lane 168D Oct 

Automatic core -dipper applies strip- 
pable plastic coatings - 218D Dec 

Automatic currency -selector unit, 
Selgin 136D Feb Automatic ionosphere recorder, Carroll 

128 May 
Automatic Morse -code typer, Dorfman 

230 
Automatic spaghetti -cutter meets pro- 

duction 
Mar 

duction requirements 244D Mar 
Automatic steering for outboard motor- 

boats, Dorsey 172D Jan 
Automatic switch for infrared lamps 

264D May 
Automatic testing of military radio 

sets 214D June 
Automatic transformer -testing turn- 

table 266D Nov 
Automatic vswr measurement equip- 

ment, Barker & Chapin 154D Apr 

B 

Ballistics photography uses mobile 
flash, Barkofsky 128 June 

Bandwidth nomograph for pulse filter 
networks (reference sheet), Adams 

& Stout 142 Dec 
Bandwidth of quarter -wave sections, 

Fubini & Rockett 138 Oct 
Battery cell, miniature type 21113 Apr 
Battery -operated cathode follower. 

Fleming 178D May 
BBC orchestral studio 154D May 
Beam -bending microwave reflector 

248D May 
Binary counter uses two transistors. 

Trent 100 July 
Blueprint hanger 248D Apr 
Book reviews, (comment on 322D Dec 

51) Boland 3410 Feb 
Boundary -displacement magnetic re- 

cording, Daniels 116 Apr, 414D Sept 
Breadboard, fast -construction tech- 

nique by 178D Feb 
Breakdown, of air, by high voltage 

pulses 148 Aug 
Bridge oscillator has linear tuning. 

Hershler & Carlin 134 Aug, 435D Nov 
Bridge transformer tester, Schafer 

272D May British commercial radar. Hobbs..174D Apr 
British tube for high-speed photos 

2180 Jan 
Broad -banding by stagger tuning, Wit- 

tenberg 118 Feb 
Broadcasting, alarm for CD operation 

136D Jan 
Broadcasting, alert receiver in 110 Oct Broadcasting, antenna impedance char- 

acteristics 
Broadcasting, cueing tape in 
Broadcasting, emergency tv 

tion in 

142 .Tune 
226D Aug 

pera - 
110 Jan 

Broadcasting, master control for, Mon- 
treal CBC 112 May 

Broadcasting, program recording in 
222D Mar 

Broadcasting, recorder presetting in 
196D Apr 

Broadcasting, remote control of...238D .Oct 
Broadcasting, sky -wave recorder for 

127 July 
Broadcasting, tower -current graph for 

195D Oct 
Broadcasting, tv, coverage for vhf/uhf 

146 July 
Broadcasting tv In the uhf band, Ep- 

stein & Peterson 102 Nov 
Broadcasting, tv, suggested standards 

for 110 Aug 
Broadcasting, tv, transmitting antenna 

for 130 Oct 

C 

Cabinet tip -ups 232D June 
Cable harness techniques 228D Feb 
Cable -unwinding tool 268D May 
Cabling -board pegs 284D Oct 
Cadmium -sulfide crystal rectifiers 189D Dec 
Candle flame singes whiskers on wire 

260D Oct 
Capacitor and resistor lead -cutting 

machines 258D May 
Capacitor breakdown tester, Schafer 

292D Oct 
Capacitor, small -wire type 184D Oct 
Carrier amplifier has zero drift, Perone 

131 Dec 
Cart for pass -along tv line 232D July 
Casting -rod -tips guide wire 224D Feb 
Cathode, disk type, characteristics of 

236D Nov 
Cathode -follower, battery -powered 

178D May 
Cathode impedance, in audio design 

184D Dec 
Cathode -ray -tube beam intensifier, 

Rochelle 151 Oct 
Cathode spray machine uses endless 

track and automatic spray guns 
264D Sept 

Centrifuge, for airborne tests 132 Oct 
Ceramics for permanent magnets..208D .June 
Charactron, crt for data display..1740 Aug 
Chart speeds design of feedback ampli- 

fiers; Hekimlan 153 t 
Chassis chutes 252D Apr 
Chassis cradle on wheels 216D June 
Chassis -holding fixtures 286D Nov 
Chassis lettering techniques 220D June 
Chassis -tilting cradle 300D Oct 
Chassis protector 322D Sept 
Chassis storage conveyor, Schultz 252D May 
Choosing pentodes for broad -band 

amplifiers (reference sheet), Whyte 
150 Apr 

Crack -detector for wire threads, Jupe 
226D Apr 

Circuit stability in guided missiles, 
Kelly 133 Mar 

Cleaning safety glass 268D Mar 
Clips hold leads 308D Oct 
Closed loop controls human centrifuge, 

Peirce 132 Oct 
Coax shield cutter 274D Sept 
Coaxial Stark cell for microwave spec- 

troscopy 206D Dec 
Coil -handling trays 247D Nov 
Coil -winding setup 2561) Oct 
Cold pressure welding for aluminum 

wire 222D Dec 
College defense research, Mattill....106 Feb 
Color television, NTSC definitions 

for 208D Nov 
Color tv projection system for theaters 

178D Oct 
Communications, antenna for mobile 

uhf 127 Nov 
Communications, automatic code typer 

for 230D Mar 
Communications, bandwidth compres- 

sor for 142 Sept 
Communications, by hand-held f -m 

set 108 Mar 
Communications, for ships and planes 

98 Apr 

Items for which the page reference is marked "D" are editorial material published monthly in Backtalk, Electrons at Work, Pro- duction Techniques, The Electron Art and Tubes at Work. 
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Communications, microwave f -m using 
klystron 124 June 

Communications, mobile receivers for 
125 Mar 

Communications, fsk receiver monitor 
for 234D May, 416D Sept 

Communications, pulse -multiplex sys- 
tem for 116 Aug 

Communications, receiver selectivity 
for 138 Apr 

Communications, selective calling in 
174D Mar 

Communications, servicing mobile 
equipment for 140 Oct 

Communications, transistors in equip- 
ment for 98 May 

Communications, uhf, by lunar re- 
flection 194D May 

Communications, uhf, for turnpike...04 Feb 
Communications, using combined a -m/ 

f -m 102 Mar 
Community antennas bring tv to fringe 

areas. Carroll 106 Dec 
Compound sweep circuit, Porter..172D Oct 
Computer, analog, isolation circuits 

for 162 Oct 
Computer, analog type, fundamentals 

of 144 Aug 
Computer, digital -to -analog converter 

for 127 Oct 
Computer, for demonstration purposes 

155 Nov 
Computer, for tick-tack-toe 154D Aug 
Computer, limiter for analog type 

122 Nov 
Computer -recorder for ratio meas- 

urements, Gerlach & Pickens 145 May 
Computer, test generator for 158 Nov 
Computer, using plug-in components 

156 Oct 
Congratulations doctor (comment on 

97D May 52) Cornelius 342D Aug 
Cencentric-lines tune uhf channels, 

Harries & Cawein 108 Feb 
Conelrad alert receiver, Mitchum 110 Oct 
Connection -checking card 256D Oct 
Constant -current d -c amplifier, McDon- 

ald 130 July 
Constant input -impedance tv second 

detector, Squires & Goundry 109 Apr 
Continuity tests 258D Oct 
Continuous recorder keep -alive circuit, 

Ives 161 Nov 
Control system for induction heaters 

194D Feb 
Control system, multiple -unit switch- 

ing 200D Sept 
Control, of elevator 224D July 
Conveyor gives tv sets two-hour aging 

228D Apr 
Cooling, of power tubes by evaporation 

106 Mar 
Cooling technicians in sun -baked air- 

planes 252D Apr 
Core -banding tool 252D July 
Cost reduction in tv power supplies. 

Ruoff le2D June 
Counter test circuits. Weissman....230D Oct 
Counter, ternary tyne, for Sneed . .119 Oct 
Counter. usie' gated neon lamp....170D Oct 
Crimping saddles on plastic tube sock - 

250D Dec 
Cutouts in silk screens 256D May 

D 

Data -displaying cathode-ray tube, 
McNaney 174D Aug 

Decimal -counter electron tube, Roll - 
way 152D May 

Decommutating pulse telemetry, Ches- 
ter & Klemens 140 Aug 

Decremeter, for quartz -crystal study 
160D Dec 

Definitions for color tv 208D Nov 
Delay lines, for pulse forming....150 June 
Delete five words (comment on 116 

Aug 52) Hopper 430D Nov 
Dental probe, for balancing bite 148D Dec 
Design of a low -noise pentode, Welch 

194D July 
Design of slug -tuned superheterodyne 

receivers, Wessels 176D Nov 
Detecting high -loss electrolytic capac- 

itors 224D Feb 
Detector, square -law type 198D Aug 
Diathermy, rewarming humans by 

210D Feb 
Die -cut television antennas 234D Apr 
Digital computer plays nim, Koppel 

155 Nov 
Digital -to -analog, converter, Miller, 

Waddell & Patmore 127 Oct 
Diode clip boards 254D July 
Diode limiters simulate mechanical 

phenomena, Morrill & Baum 122 Nov 
Dip -soldering techniques 236D Apr 
Direct -acting automatic circuit con- 

troller 218D May 
Direct -reading instrument measures 

tube noise, van der Ziel 136 Apr 
Discriminator, double -counter type, for 

f -m 124 Dec 
Discriminator, using gated -beam tubes 

134 June 
Distributed amplifier covers 10 to 360 

mc, Scharfman 113 July 

Distributed amplifiers, Yu 422D Mar 
Doghouse crate for tube 266D May 
Dolly rack eliminates cartons for 

shipping record changers 222D Feb 
Double -anvil riveter for miniature 

sockets 230D Aug 
Double -counter f -m and afc discrimi- 

nator. Hubert, Przedpelskl & Ringer 
124 Dec 

Double -phase -shift wide -deviation f -m 
oscillator, Wessels 162D Sept 

Double -pulse video generator 214D May 
Drafting board is low-cost wiring 

bench 288D Oct 
Driftless d -c amplifier, Bradley & 

McCoy 144 Apr 
Dual a;r guns speed subassembly work 

280D Oct 
Duality (comment on 128 Dec 51) 

Wetzstein 426D Mar 

E 

Economical selective calling circuits, 
Berry 174D Mar 

Economical tv linearity test generator, 
Burris 190D Aug 

Effective cathode impedance, Chater & 
Golden 184D Dec 

Eidophor color television 178D Oct 
Electro. -optical shutters for ballistic 

photography, Ley & Greenstein...122 Sept 
Electrode spacing checker .. ..228D June 
Electron beams sterilize food and 

drugs, Burrill & Gale 98 Nov 
Electron -tube curve generator, Kuder 

118 Mar 
Electronic analog computer funda- 

mentals, Pickens 144 Aug 
Electronic attenuator 256D Aug 
Electronic climate survey system 

cover June 
Electronic drums, Stockman 98 Aug 
Electronic elevator touch button..224D July 
Electronic pneumotachograph ....208D Jan 
Electronic projectile test range....152D July 
Electronic tomato grading cover Jan 
Electronic Witch (comment) 398D Dec 
Electronics aids the dentist, Becker 

148D Dec 
Electronics engineering needed in med- 

icine, Kantor 82 Feb, 340D Aug 
342D Aug, 344D Aug, 532D June 

Electronics in search and rescue, 
DaCosta 98 Apr 

Electronics measures human respira- 
tion 186D Aug 

Electronics quiz 316D Jan 
Electronics quiz 342D Feb 
Electronics quiz 430D Mar 
Electronics quiz 341D Apr 
Engineering, aircraft -plant personnel 

82 Jan 
Etched sheets serve as, microwave 

components. Barrett 114 June 
Evaluating afc systems for television 

receivers, Howitt 132 Nov 
Evaluating performance of tv picture 

tubes, Green 124 Feb 
Evaporation -cooled power tubes, Beur- 

theret 106 Mar 
Evolution of electronics. White 98 Sept 
Experimental 850 -mc tv transmitter. 

Olive 110 Nov 
Experimental uhf broadcast, Wakeman 

168D Nov 

F 

Facsimile -scanner function generator, 
Barnes 152D Mar, 412D Sept 

Fabricating circuits on plastic bread- 
boards, Bigbee 126 Sept 

Faith (comment on 81 Jan 51) Mit- 
telmann 358D May 

Family tree, electron -tube develop- 
ment 98 Sept 

Far -infrared baking 246D July 
Fast construction of temporary cir- 

cuits, Jubenville 178D Feb 
Fast cueing of tape programs, Led- 

better 226D Aug 
Feedback (comment on 366D May 52) 

Scroggie 412D Sept 
Ferrite applications in electronic com- 

ponents, Vonderschmitt, Obert & 
Stott 138 Mar 

Ferroresonant flip-flops, Isborn 121 Apr 
Fiber caps prevent shorts to chassis 

326D Sept 
Field control, by nuclear resonance 114 Jan 
Field platting in deflection yoke design, 

Sleminski 122 Oct 
Filament tabbing machine 298D Sept 
Filter design nomograph 158 Sept 
Filter network, bandwidth nomograph 

for 142 Dec 

t 
Filter, nonlinear, for pre -emphasis 

146D Dec 
Finding phase shift with Smith chart, 

MacKenzie 136 Sept 
Five million million million mile dx 

142D Jan 
5,000 -wpm electronic typewriter.. cover May 
Flat and dull (comment on 97 Mar 52) 

Sellman 334D June, 346D Aug 
Flat but not dull (comment on 334D 

June 52) Troutman 346D Aug 
Fleming, L., Hah! (comment on 142D 

Dec 51) 366D May, 412D Sept 
Flexible selectivity for communica- 

tions receivers, Villard & Rorden..138 Apr 
Flexible threaded shaft serves as over- 

head conveyor for empty tv dollies 
246D Mar 

Floor rails speed banding of shipping 
crates 242D June 

Flow control, by liquid -weight scale 
104 June 

Flying Typewriter, as computer re- 
corder 116 May 

F -M detector tuning -indicator circuit, 
Karplus 138D Feb 

F -M performance measurement form, 
Greenwood 192D Jan 

F -M subminiature transmitter -receiver, 
Kasner 108 Mar 

40 -db feedback audio amplifier, Drisko 
& Darrell 110 Mar, 420D Oct 

Frame synchronization for color tele- 
vision. Richman 146 Oct, 397D Dec 

Free-floating automatic weather sta- 
tion 186D May 

Frequency conservation, by bandwidth 
compressor 132 Apr 

Frequency counter production -tests 
crystals (front cover) 156D July 

Frequency -deviation meter plots drift, 
Hekimian 13A Jnne 

Frequency effect upon conductivity 152 Nov 
Frequency Modulation, see F -M 
Frequency -shift monitor (comment on 

234D May 52) Bell 416D Sept 
Frequency standard, using WWV sig- 

nals 130 Nov 
Function generator, low -frequency 

type 114 Dec 

G 

Gain stabilized mixer (comment 
340Dn Apr Feb 52) Boggs 

Gain -stabilized mixer....170D Feb, 340D Apr 
Gas heaters dry lacquer on wire 258D Dec 
Gated amplifier wave analyzer, Nelson 

136 Aug 
Gated lamp decade, Rod 170D Oct 
Generator, double -pulse for video 214D May 
Generator, for complex waveforms -132 Sept 
Generator, for rectangular pulses....141 Apr 
Generator, for square -waves 101 Feb 
Generator, for tube characteristic 

Mar curves 118 
Generator, for tv receiver testing..156D Mar 
Generator, for video signal 139 Sept 
Generator, function, for facsimile 

152D Mar, 412D Sept 
Generator, function, using phototube 

140 May 
Generator, pulse type, for photography 

122 Sept 
Generator, square -wave type 144 Oct 
Generator, tone -burst, for transient 

check 132 July 
Germanium photodiodes read computer 

tapes, Packer & Wray 160 Nov 
Germanium power -rectifier construc- 

tion, Lingel 210D June 
Grads and post -grads (comment on 

8D June 52) Pettit 422D Oct 
Graph paper available (comment on 

144 Mar 52) Moynihan 350D Aug 
Graphical aids to broadcasting, Rich- 

mond 195D Oct 
Grey -scale generator, Hamilton & Ilo- 

wite 143 Nov 
Grid -winding lathe 238D June 
Grinding setup for soldering iron tips 

276D May 
Grid -winding machines for pencil tri- 

odes 262D Dec 
Ground -transmitter klystron for air 

navigation, Learned 136D Jan 
Guided missile test center telemetering 

system, Wynn & Ackerman 106 May 

H 

Half -wave magnetic servo amplifier, 
Lufcy, Schmid & Barnhart 124 Aug 

Hazard, radio detonation of blasting 
caps 220D July 

Heat dissipation, nomograph for....164 Nov 
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Heat -fusing polystyrene 232D Aug Heating, dielectric, with magnetron 
104 High -frequency calibration for mag- 

Aug 
netic materials 212D Dec High -power square -pulse generator. Williams 144 Oct High Q Measurement, (reference sheet), Spaven 168 Nov High-speed counter uses ternary nota- tion, Weissman 118 Oct High-speed 1-f alignment 304D Mar High-speed printed for computers and communications, Wild 116 May High-speed recorder, Rosen 162D Mar High-speed technique for winding tube heaters 266D Sept High voltage, in food sterilization....98 Nov High -voltage power supplies 170D Nov Hinged soldering fixture 260D Dec How to apply vibration isolators, Dickie 126 Dec Holders for heaters 270D Sept Hookup wire rack 256D July Horn tv antennas (comment on 84D Oct 51) Morgan 426D Mar Hot -blade wire -stripper 248D Mar How high the fidelity (comment on 1I8D Nov 51) Hatton & Rapuano 

How to bend tubing 2ßD Mar 
2220 Feb How to design r -f coupling circuits, Bruene 134 May How to develop a new product, Carlson 

How to design vr tube circuits, Miles 
Mar 

1Huge G -M counter monitors back- 
Oct 

ground count. Ball 199D Dec 

Impedance matching, with quarter - wave sections 118 Oct Improved blanking circuit, Cuker..260D Nov Improvements extend magnetic -ampli- fier applications, Benjamin 119 June Improving amplifier response, Garner cyrli D Nov Improving electronic sstemeiablty Wagenseil 222D Aug Improving tv system transient re- sponse. Ruston 110 Aug Impulse modulator, Moss 206D Oct Induction heater, control system for 
Industrial electronic fly- 

1940 Feb 
Grobtuch ash recorder, 

Industrial frequency standard, Kline 
Mar 

Industrial magnetrons for dielectric 
13 Nov 

heating, Nelson 104 Aug Industrial yarn classifier, Strother 110 July Inexpensive match safes hold parts 
Inexpensive square -wave generator, Feb 

Gray 101 Feb Insanitary (comment on 130 Mar 52) Good 420D Oct Inspecting with ultraviolet 302D Sept Interchanged (comment on 146 Oct 52) Richman 3970 Dec Internal electrostatic deflection yokes, Schlesinger 105 July Interprofessional meeting (comment on 332D June 52) Lurie 144D Aug Investigating antennas for uhf mobiles. Harris 127 Nov Isolation circuits for analog computers. McCoy & Bradley 162 Oct 

J 

Jack -cleaning tool 274D May Job evaluation chart, Johnson 119 Jan 

K 
Kerr -call shutter, for photography 

122 Sept' Klystron circuits (reference sheet) Harrison 148 Mar Klystron, recent developments In 112 Apr 

L 

Lamination stacker for magnetic am- plifiers 280D July Lamps indicate errors in cable harness assembly 228D Apr Latest disk -cathode developments 
Lead -positioning springs 

2ß8D Nov 
Lead preforming tol 278D Sept Leak tester 256D Feb Life testing reliable tubes, Hammel 
Limiter, for voltage, in computer... 1 1 May Line -terminated pulse stretcher, Reiffel 

& Burgwald 186D Feb Linear current regulator 256D Nov Linear -scale velocity meter, Mackay 
Liquid -weighing scale controls rate of68 

Oct 
flow, Pedersen 104 June Locking adapter for subminiature tubes 228D Aug Long leads cut coat 250D Apr Low -copper sweep yoke, Toroth 250D Oct Low-cost variable phase shifter, Wald 

Low-cost vertical -scan transformer.D Dec 
Cuker 168D Sept Low -frequency adapter for audio oscil- lators, Houle 140D Feb Low -frequency function generator, Brunner 114 Dec Low -frequency modulator for receiver testing, Ammerman & Riddle..240D Sept Low -power deflection for wide-angle 
c -r tubes, Bocciarelli...109 Sept, 4860 Nov Low stools on casters for on -floor as- sembly work 2580 Oct Lunar reflection of uhf communica- tions 194D May 

M 
Magnet holds pointer on riveting ma- chine 268D Oct Magnet, using ceramic sintered oxide 

208D June Magnet -wire container 244D July Magnetic amplifier, applications for.119 June Magnetic -amplifier gapless-core tests, Conrath 119 Nov Magnetic amplifier has high -impe- dance input, Ettinger 132 May Magnetic amplifier, power control by.115 Oct Magnetic amplifier voltage regulator 
140D Jan Magnetic centering of electrostatic c -r tubes, Reiches & Ingle 101 Jan Magnetic field, nuclear resonance in 

114 Jan Magnetic materials, h -f calibration of 
212D Dec Magnetic modulators, Felch, Legg & Merrill 113 Feb Magnetic parts -lifter 230D Aug Magnetic recording, by pulse -width modulation 121 Aug Magnetic recording delay line....cover Apr Magnetic recording, Intensity linearity techniques in 116 Apr, 414D Sept Magnetic recording, selective erasure in 114 Aug Magnetic sheet floater 242D June Magnetic sorting of unlabeled food cans, Gumpertz 100 Sept Magnetic tape recorder for communi- cations 168D Oct Magnetic tape recorder for comput- er 222D Jan Magnetron, tunable miniature type..104 Jan Magnettor (magnetic modulator)...113 Feb Magnifying -glass holders 234D July Marking with dyed paste 218 June Masks for spray painting 2200 Feb Math available (comment on 213 Sept 

52) O'Meara 485D Nov Maximum coverage for vhf -uhf tv, Smith 146 July Mean square vacuum -tube voltmeter, Rosenthal & Badoyannis. 128 Sept, 430D Nov Measurement, automatic, of vswr..1540 Apr Measurement, automatic weighing...98 July Measurement, by Q -meter, of k 166 Oct Measurement, crt beam Intensifier for 
151 Oct Measurement, of microvolt a -c 138 Mar Measurement, of millisecond intervals 

188D Sept Measurement, of phase, by crt...2060 Mar 
330D July Measurement of ratio 145 May Measurement, of receivers, using 1-f modulator 240D Sept Measurement, of speed, by linear meter 

158 Oct Measurement, of yarn 110 July Measurement, vacuum -tube tester fnr 
139 June Measuring uhf -tv receiver noise fig- ures, Scheiner & Carter.128 Mar, 428D Oct 

Measuring static charge on fabrics, Carroll 206D May Medical electronics (comment on 82 Feb 52) Kantor 332D June, 424D Oct Medical electronics (comment on 82D Feb 62) Kramer 342D Aug Medical electronics (comment on 82D Feb 52) Richardson 340D Aug Medical electronics (comment on 82D Feb 52) Siera 340D Aug Medical electronics 82 Feb, 340D Aug 
342D Aug, 344D Aug, 882D June Medical electronics, polyneumograph for respiration in 186D Aug Medical electronics, radioelectroence- phalograph for 126 Aug Medical electronics, respiration de- termination 208D Jan Medical electronics, ultrasonic cancer ranging 136 July Mercury -column height by electronics 

188D June Mesh -crimping machine 302D Nov Metal detectors (comment on 86D Nov 
51) Allen 336D June Metal detector, for pulp logs 124 July Metering pump for potting compound 

280D Nov Meterological measurements with quartz crystals, Goldsmith & Roberts 144 June Meterology, wind recorder for 136 June 
Meter protection, by thyratron breaker 

142 'tly 
Mica -sorting fan 254D a1g Mica, synthetic process for 260D Sept Micrometer electronic, to measure 

manometer 188D June Microscopy, using ultraviolet -sensitive 
television 150 Sept Microwave -antenna ferrite applica- tions, Sakiotis, Simmons & Chait 

156D June Microwave antenna pattern plotter, 
Tiley 130 Feb Microwave components, using etched - sheet technique 114 June 

Microwave spectroscopy, using Clark 
cell 2060 Dec Military justice (comment on 16D Mar 
52) 331D July Miniature high -capacity battery cells, 
Clune 2160 Apr Miniature -tube inserter 268D Feb 

Missing -part signs 248D Apr 
Mixer, gain -stabilized ..1700 Feb, 340D Apr 
Mobile radio aids Hawaiian sugar In- 

dustry 204D Dee 
Model antenna range 138D Feb 
Modified free -running multivlbrator, 

Sing 222D Apr 
Modulator, for a -m, using feedback.206D Oct 
Modulator, magnetic -amplifier type.113 Feb 
Monitor for frequency -shift reception 

234D Mav, 416D Sept 
Montreal CRC master control, Tanner 

112 May 
More figures, Gruenberg 340D Anr 
More figures, White 340D Apr 
More information (comment on 154 

Oct 51) Erlandson 154D Jan 
More on phase (comment on 206D 

Mar 52) Weibel 330D July 
Moth balls for silver 318D Sept 
Motor control, electronic circuits for.110 Mar 
Motor retwists spread -out strands.216D June 
Mountain -top radiators simulate plane 

antennas (cover) 156D Mar 
Multichannel remote control system. 

Schweighofer & Wulfsberg 202D Feb Multimeter tester 306D Sept 
Multiple -unit control system, McKnieht 

200D Sept 
Multiplier, time -division stabilized type 

139 Dec 
Multivibrator, free -running, modified 

222D Apr 

N 

Narrow -band link relays radar data, 
McLucas 142 Sept Navigation, aids for ships and planes 

98 Apr Navigation, by airborne radar 110 June Navy vlf transmitter will radiate 1,000 
kw, Hobart 98 Dec Neon diode couples control circuit.248D Sept Neoprene -grommets improve tool han- 
dles 230D Dec Networks, (comment on 95 Jan 52) 
Dueno 328D July Network, design for antenna -coupling 

134 May Network design, series -peaking type 
148 June 

New casting resin for potting com- 
ponents 252D Nov New diotron (comment on 128 Sept 62) 
Campbell 430D Nov 
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New industrial motor control circuits, 
Kubler 110 Mar 

New transistors give improved per- 
formance, Morton 100 Aug 

No -cost clamp for wires 218D June 
Noise (comment on 128 Mar 52) Ting- 

ley 428D Oct 
Noise, direct reading of, in tube...136 Apr 
Noise -immune sync seperator, Marks 

124 Apr 
Noise, in solderless connectors 175D Feb 
Noise, interference type in tv, from 

receiver 116 July 
Noise, measurement of in uhf tv re- 

ceiver 128 Mar, 428D Oct 
Nomograph aids filter designers (ref- 

erence sheet) Glaser 158 Sept 
Nomoscope currency -selector 136D Feb 
Nondistorting cro switch, Firestone & 

Bloniarz 139 July 
Nonlinear filtering and waveshape 

multiplexing, Scott, Fine & Mac - 
mullen 146D Dec 

Nonsynchronous pulse multiplex sys- 
tem Hopper 116 Aug, 430D Nov 

NTSC color television images cover Feb 
NTSC color -tv synchronizing signal, 

Dome 96 Feb 
Nuclear -resonance magnetic field con- 

trol, Thomas 114 Jan 

o 
OH! that decimal point (comment on 

14D May 52) Eitel 414D Sept 
Oil can applies cement to voice coil 

260D Oct 
Omitted (comment on 134 Aug 52) 

Carlin & Hershler 435D Nov 
One -channel converter for uhf televi- 

sion, Pan 134 Dec 
One microvolt shows full scale, 

Thomas & Hewlett, Jr 136 Mar 
Operating klystrons in f -m microwave 

links, Cohn 124 June 
Organ -pipe radar scanner, Kelleher & 

Hibbs 126 May 
Oscillator, adaptor for 1-f audio..140D Feb 
Oscillator, bridge type 134 Aug 
Oscillator, double -phase -shift, for f -m 

162D Sept 
Oscillator, on -off type, ferroresonant 

121 Apr 
Oscillator, single -band audio type 

95 Jan, 328D July 
Oscillator, with stable output 154 Oct 
Oscillograph, raster sweep type...212D Aug 
Oscillograph, servosystem for 128 Apr 
Oscilloscope, zero -reference switch for 

122 Dec 
Output transformer tester, Schafer 

242D July 
Overhead coat hangers 261D Oct 
Ozone generator, Gottlieb 226D May 

P 

Pack -carried television station, Flory, 
Pike, Dilley & Morgan 98 June 

Packaged radar for aircraft 154D Apr 
Panel -holding fixture 234D Aug 
Paper containers cut potting costs 248D Feb 
Paper cups for cathodes 314D Sept 
Parallel -output push-pull circuit, 

Flowers 152D Apr 
Pennsylvania turnpike uhf communi- 

cations system, Lapp 84 Feb 
Phase indicator for color television, 

Schlesinger & Nero 112 Oct 
Phase -linear television receivers, 

Kiehne & Mazur 103 May 
Phase measurement, by cro 228D Sept 
Phase shift, determination by Smith 

chart 136 Sept 
Phase shifter, using tapped potentio- 

meter 168D Dee 
Photic stimulator for medical use, 

Arnold 192D June 
Photodiode, semiconductor type 150 Nov 
Photoelectric dew -point hygrometer 

242D Mar 
Photoelectric system controls loud- 

speaker magnetizer 268D Nov 
Photographing r -f modulation pat- 

terns, Carroll 154D Feb 
Photography, in ballistics, using flash 

128 June 
Photography, of cro, using intensifier 

151 Oct 
Picture -tube carton 266D Feb 
Picture -tube holder 236D Apr 
Piezoelectric measurements, in meteor- 

ology 144 June 
Pin -soldering setup 306D Sept 
Plastic clothespins serve as defect indi- 

cators 292D Mar 

Plastic tarpaulins 240D Dec 
Plastic -tubing puller 222D Feb 
Plug-in panels and meters for test 

sets 236D Aug 
Power -amplifier klystron for air navi- 

gation, Learned 156D May 
Power control with magnetic ampli- 

fiers, Harder 115 Oct 
Power supply, for high voltage....170D Nov 
Power supply, regulated high -current 

122 Feb 
Power supply, r -f oscillator type...156 Sept 
Preamplifier for medical use, Murphy 

& Pavela 152D July 
Precise function generator, Pederson, 

Gerlach & Zenner 140 May 
Precision preamplifier, Beggs 121 July 
Precision raster sweep oscillograph, 

Steinhauser 212D Aug 
Precured tape resistor 236D Sept 
Presetting a tape for broadcasting, 

Dolan 196D Apr 
Principles of NTSC compatible color 

television, Hirsch, Bailey & Lough- 
lin 88 Feb 

Printed circuit, resistor for 106 Oct 
Printed circuit techniques (front 

cover) 172D Oct 
Printed circuits for radio receivers, 

Waverling 140 Nov 
Printed circuits used in development 

models, Barney & Mechlin 106 Apr 
Printed tv antenna applied with air - 

gun stapler 268D Nov 
Printer, for high-speed recording 162D Mar 
Printer, high-speed, for computer...116 May 
Product development 98 Mar 
Producing barium-titanate transdu- 

cers 162D Aug 
Production control of printed resistors, 

Hannahs & Eng 106 Oct 
Production -floor carts 240D July 
Production testing of selenium cells, 

Kotterman & Ransom 272D Mar 
Project Vagabond, Seymour 120 Sept 
Proper credit (comment on 117 Sept 

61) Lewis 3160 Jan 
Propagation, at vhf, by ionsphere tur- 

bulence 102 June 
Propagation, coverage by vhf/uhf tv 

146 July 
Propagation, ionosphere recorder in 

128 May 
Protecting chassis finish 266D May 
Protecting sensitive current meters, 

Giacoletto 142 July 
Protecting speakers 246D Mar 
Pulp -log metal detector, Grobtuch & 

Williams 124 July 
Pulse delay -line design chart, (ref- 

erence sheet) Epp 110 June 
Pulse stretcher, square wavefore type 

186D Feb 
Pulse generator, for computer 158 Nov 

Q 
Q -measurement, using oscilliscope...166 Nov 
Quick -change engraving dial 228D Dec 

R 

Rack for harnesses 220D Dec 
Rack for line cords 302D Nov 
Racks for spare parta 244D Apr 
Radar, British commercial type 174D Apr 
Radar plotting board controls air 

traffic 166D May 
Radar signal sampler compresses 

bandwidth, Otto 132 Apr 
Radiation background monitor....199D Dec 
Radio hazard with electric blasting 

caps 220D July 
Radioactive current source 212D Jan 
Radioactive thickness gage controls 

paper weight, Leighton 112 Dec 
Radioactivity, continuous monitoring 

of 131 June 
Radioelectroencephalograph for medi- 

cal research, Glasscock & Holter 
126 Aug 

Radome fabrication techniques...166D Sept 
Rating new test methods, Goddess.101 Apr 
Ratio meter measures reflection co- 

efficient, Rosenthal, Potter & Bado- 
yannis Nov yannis 

Receiver, for uhf -tv 108 Feb 
Receiver, for uhf/vhf tv 198D May 
Receiver, phase -linear, for tv 103 May 
Receiver, slug -tuned, for aircraft..176D Nov 
Receiver, superregenerative reflex.186D Apr 
Receiver, using printed circuit 140 Nov 
Recent development in klystrons, 

Varian 112 Apr 
Recorder, for boiler dust 154D Mar 
Recorder, keep -alive circuit for 161 Nov 
Recording cochannel broadcast inter- 

ference, Mobley 127 July 
Rectifier, cadmium -sulfide type....1S9D Dec 
Rectifier, power type using germanium 

210D June 
Rectifier, titanium -dioxide type...164D Sept 
Reducing outage at WNBT and 

WNBC-FM, Looney & Everett 110 Jan 
Reducing tv receiver oscillator radia- 

tion, Chapin & Roberts 116 July 
Reflex resnatron for uhf tv cover Sept 
Reflex resnatron shows promise for uhf 

tv, Sheppard, Garbuny & Hansen 116 Sept 
Regenerating composite video signals, 

Betts 130 Aug 
Regulated 1,600 -ampere filament sup - 

Regula or Vance 
for, current, lw with linear 

ard 22 Feb 
re- 

sponse 2560 Nov 
Regulator, for telescriber voltage -194D Mar 
Reject indicator lamp 236D Aug 
Relay, sound operated, for remote 

July control 
Reliable vhf signals up to 1,250 miles 

distance, McKenzie 102 June 
Reliability, considerations for circuit 

133 Mar 
Reliability, Improvement of, in sys- 

tems 222D Aug 
Reliability test, for tubes 169D July 
Remote Control, see also Telemetering 
Remote -control automatic weighing, 

July Klein 98 
Remote -controlled broadcast 

s -D Oct 
trans- 

mitter, Hughes 
Remote -control television camera.252D Sept 
Remote control, for multichannel com- 

munications 202D Feb 
Repeater, for submarine cable 165D Jan 
Re -rebuttal (420D Mar 52) Drisko 3640 

Feby Research by colleges 106 
Resin, AN -5 type, for potting com- 

ponents 252D Nov 
Resistance, stepped control of 218D May 
Resistor, using precured tape 236D Sept 
Resnatron, reflex type, for uhf-tv..116 Sept 
R -F bursts actuate gas -tube switch, 

Geisler 104 Feb 
R -F coil winder 228D July 
R -f coupling nomograph, Lafferty.166 Oct 
R -F current transformers, Douma.156D Apr 
R -F noise test for solderless connec-D 

Feb tors 
R -F rewarming 210D Feb 
Rocket shoots mammals to 200,000 

feet 000 Dee 
Rosin fire extinguisher 224D Feb 
Rosin -fume fan 256D Aug, 436D Nov 
Rotary test table for high -voltage 

capacitors 252D May 
RTMA date -coding 244D Mar 

S 

Salvaging tungsten 238D July 
Sample -testing crt cables 288D Mar 
Sampling technique, for products....101 Apr 
Saturable reactors as r -f tuning ele- 

ments, Newhall, Gomard & Ainlay 
112 Sept 

Save the fruit trees (comment) Welby97D 
Dec 

Selective erasure of magnetic tape 
cross -talk, Herr & von Behren...114 Aug 

Self -counting parts trays 292D Mar 
Self -focusing picture tube, Bentley. 

Hoagland & Groasbohlin 107 June 
Semiconductor diodes, tester for 150D Dec 
Serial -number disk 252D July 
Series -peaking network design (ref- 

erence sheet), Sodaro 148 June 
Series -resonant high -voltage supply. 

Sept Sulzer 156 
Servicing mobile radio equipment, 

Kennedy 140 Oct 
Servo drive for oscillograph motor. 

Apr Holsinger & Smith 
Scriptoscope shows messages on c -r 

tube, Hubby & Watson 144 July 
Shielded test benches 250D May 
Short -pulse amplifiers, Myers 128 .Jan 
Simple capacitance alarm system.214D July 
Simple millisecond meter, Walker.188D Sept 
Simple phase -angle measurement tech- 

nique. Rudisill 228D Sept 
Simplified i -f amplifier design, Tahan 

147 Sept 
Simultaneous a -m and f -m in rocket 

Mar telemetering, Moore 
Single -band audio generator Sulzer 

95 Jan, 328D July 
Single-sideband system for overseas 

telephony, Schlaak 146 Nov 
Skewed antenna at WJZ-TV, Scheldo f 

130 Oct 
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Skin -effect, universal chart for 152 Nov Slide for transformers 288D Mar Slide -in subassemblies simplify wiring and soldering, Weber 292D Nov Slope control for resistance welding, Hills 124 May Slotted trays serve as pointer -spraying masks 220D Dec Small parts rack 240D Dec Small -station program recording, Dolan 222D Mar Small wire capacitors 184D Oct Socket -holding fixtures 298D Nov Socket -life extender 270D May Socket terminal spreader 272D Nov Solder holder 276D Oct Solder -sealer lathe 226D June Soldering fume duct 282D Sept Soldering hermetic seals 260D Feb Soldering plastic wires to connectors 
Soldering with two irons 2 

304D OctMar 

Sorting coins electronically 154D ully Sorting, of cans, by magnetism... 100 Sept Space -charge reactance tube, Williams 
Spaghetti cho 166D June pper 248D July Spark speeds in the audio region, Swingle 222D July Specifications for color tv field tests 

126 Jan Special iron solders tube base pins 264D Feb Special tubes for broad -band ampli- fiers 142D Jan Spectrophotometry, color grading by 
92 Jan Speed recorder, calibration of 210D Dec Speed -sensing relay, Porter 174D Nov Spot wobble, for television receiver 

212D July Spotlight for welding 230D Aug Spraying small parts in tumbling cage 
Stabilizer, for oscillators 322D Sect 
Stabilized time -division multiplier, 

54 Oct 
Morrill & Baum 139 Dec Stabilizing vertical deflection ampli- fiers, Whalley, Masucci & Hillman 

116 Mar Stable oscillator for uhf tv receivers, Loofbourros & Morris 118 Dec Stable-output oscillator, Rubin 154 Oct Stacking cathodes 286D Sept Stagger tuning, of amplifier 118 Feb Standards conversion of television sig- nals, Zworykin & Ramberg 86 Jan Standing -wave -ratio meter 136 Nov Static charge, measurement of 206D May Steel -wool pad on bench discharges capacitors ..246D July Steering, automatic, for boat 172D Jan Stirring chemicals 330D Sept Storing cleaned mica 240D Apr Storing repair parts 210D Apr Strain -gage balance measures drag force 1'6D June Strand twister 292D Nov Stripping enameled wire 220D Aug Submerged repeaters for telegraph cables 1650 ,Ian Super dog whistle (comment) Welby 
Superregenerative reflex receiver cir7D 

Dec 
cult 186D Apr Super -speed tape puller for computer memory 222D Jan Swaging paper capacitors 242D Aug Sweep circuit, for cro 172 Oct Sweep circuit, r -f blocking oscillator type 168D Sept Switch, electronic, using triodes 172D Nov Switch, for simultaneous cro display 

Switch, 139 July 
gas -diode, r -f actuated....104 Feb Switch 

MacKprovides d -c reference display. ay 
Synehonization. of color tv 9122 

Dec 
Synchronous demodulator for color ó 

Feb 
tv, McGregor 214D Oct Synthetic and integrated mica.... 260D Sept Synthetic waveforms speed wave anal- ysis. Mahren 112 Sept 

T 

Tachometer, photoelectric, for prede- termined speeds 174D Nov Tachometer pickup device, Gottlieb 
146Tangle-preventer Feb 

Tape blocks use of wrong television 
Mar 

parts 230D June Tape -cutting fixtures speed produc- tion of transformers 228D July Tape duplicating equipment 220D Sept Tape replaces cable knot 228D June Telemetering, airborne target using..98 Oct Telemetering, for guided missile test- ing 106 May 

Telemetering, pulse decommutator for 
140 Au Telemetering, using a -m and f -m 102 Mar Television, see also TV Television broadcasting at uhf 102 Nov Television, color cover Feb Television, color, demodulator for.214D Oct Television, color, field test specifica- tions for 126 Jan Television, color, frame sync in 146 Oct Television, color, NTSC 88 Feb Television, color, phase indicator for 
112 Oct Television, color synchronizing 96 Feb Television, community antenna system for 106 Dec Television, electrostatic deflection yokes for 105 July Television, emergency antenna switch- ing for 110 Jan Television, grey -scale standardization for 143 Nov Television, improved second detector for 109 Apr Television, interstandard picture con- version 86 Jan Television, measuring uhf receiver noise 128 Mar, 428D Oct Television, microwave reflector for atl 

248D May Television, NTSC definitions for color system 208D Nov Television, pack -carried transmitter for 98 June Television pattern generator 156D Mar Television, phase -linear receiver for 
103 May Television picture line selector, Fisher 
140 Mar Television receiver afc systems 132 Nov Television receiver power supply -182D June Television, receiver radiation in 116 July Television receiver retrace blanking 

206D Nov Television receiver tube for uhf 118 Dec Television, remote control camera for 
252D Sept Television, skewed transmitting an- tenna for 130 Oct Television, stabilizing amplifier for video in 130 Aug Television, simplified coverage chart for 146 July Television spot wobbler 212D July Television, sync separator in receiver for 124 Apr Television, test generator for linearity 

in 190D Aug Television, transient -response improve- ment 110 Aug Television, transmitters for uhf 102 July Television, uhf converter for 134 Dec Television, uhf for schools 168D Nov Television, uhf receiving antenna for 
132 Jan Television, uhf tuner 108 Feb Television, uhf transmitter for 110 Nov Television, vertical deflection stabili- zation in 116 Mar Television, video detector in receiver for 238D Mar Television, video signal generator for 

Ten 139 Sept years of progress in mobile f -m receivers, Manke & Myers 125 Mar Terminal -pin twister 242D Dec Ternary counter tester 230D Oct Test pulse generator for digital com- puters, Gerlach 158 Nov Tester for germanium diodes, Dewolf 
& Schick 150D Dec Testing housing for leaks 214D June Testing incoming tubes, Schafer....248D Aug Testing miniature motors, Schafer.246D Dec Thickness gage, radioactive type, for paper 112 Dec 1,000 -cycle warning device, Whitney 

136D Jan Three A's (comment on 332D June 52) Hirsch 424D Oct Tick-tack-toe computer, McCormick 
154D Aug Time standard, for clock operation .98 Jan Titanium -dioxide rectifiers 164D Sept Tomato classification by spectropho- tometry, Smith & Huggins 92 Jan Tone -burst generator checks a -f tran- sients, Kidd 132 July Tote boxes 318.D Sept Touche' (comment on 256D Aug 52) Douglas 436D Nov Training cable -lacers 2180 Dec Transducer, barium-titanate 162D Aug Transformer, for r -f current 156D Apr Transformer, using ferromagnetic spinels 118 Mar Transitor, binary counter using...100 July Transistor power amplifiers, Shea.106 Sept Transistor, survey of improvements in 

Transistor, vacuum -tube analogy of 
100 Aug 

156D July Transistorizing communication equip- ment, Epstein, Bush & Shellhorn..98 May Transistors operate at 300 mc, Rose & Slade 116 Nov Translations (comment on 116 Apr 52) Drake 414D Sept Transmitter, Navy vlf at Jim Creek 
Transmitter, saturable reactor tuning 

98 Dec 

in 112 Sept Transmitter, single sideband type 146 Nov Transmitter, testing by cro 154D Feb Transmitter tube packaging 254D Apr 

Transmitters for uhf television, Zeluff 
102 July Transmission -line tubes 214D Jan Tropicalizing techniques for military radios 230D Apr Tube, see also type, e. g. Klystron, Magnetron, etc. 

Tube assembly setup 310D Sept Tube, broad -band amplifier type 214D Jan Tube burn -in setups, Schafer 288D Nov Tube, choice for broad -band amplifier 
150 Apr Tube comparison chart (reference sheet) Heck 148 May Tube, cro, deflection yoke design for 
122 Oct Tube, cro, to reproduce writing.. , .144 July Tube, cro, wide-angle deflection for 

109 Sept Tube, cro, with internal pole pieces 
102 Oct Tube, evaluation of tv crt 124 Feb Tube, for broad -band amplifier....142D Jan Tube, gas -diode, r -f actuated 104 Feb Tube, image converter 218D Jan Tube, klystron for raton 136D Jan Tube, klyston, in f -m microwave links 

124 June Tube, klystron pulse amplifier type 
156D May Tube, low -noise pentode design 194D July Tube, magnetic focusing of c -r 101 Jan Tube, miniature magnetron 104 Jan Tube, reactance modulation by...166D June Tube, scale -of -ten counter type....1520 May Tube testers (comment on 139 June 52) Graham 430D Nov Tube, tv crt, self -focused 107 June Tubes control milling cutter (front 

cover) 172D Nov Tunable miniature magnetron, Wilbur, Peters, & Chalberg 104 Jan Tunable selector -rejector for audio amplifiers 196D Jan Tuning indicator for f -m 138D Feb TV, see also Television 
TV alignment island 304D Oct TV chassis -centering jigs 3080 Mar TV observes gamma -ray detectors.154D June TV tuner covers 82 channels 1981) May Twin -lead connector 252D Mar Twinlead stripper 290D Sept Twisting coil leads 270D Nov Two -channel rectangular pulse genera- tor, Graybeal 141 Apr Two -tube square -law detector, Good- man 198D Aug 

U 

UHF receiving antennas, Johnson & Callaghan (reference sheet) 132 Jan Ultrasonics aids diathermy experi- ments, Schwan & Carstensen....216D July Ultrasonic ranging for cancer diag- nosis, Reid & Wild 136 July Ultrasonic system detects intruders, 
Kempner 104 Apr Ultrasonic therapy unit , Dickinson 

202D Nov Ultransonic tinning techniques for aluminum, Crawford 102 Dec Ultrasonic tire testing, Jupe 214D Feb Ultraviolet television microscopy, Zworykin, Flory & Shrader 150 Sept Underwater sound scattering 246D May Underwriting (comment on 97 Oct 52) 
Geiges 400D Dec Unitized pulse circuits speed computer design, Kenosian 156 Oct Universal skin -effect chart for con- ducting materials, Wheeler 152 Nov Using cartons as pallets 246D Apr Using c -r tubes with internal pole 
pieces, Part I, Fogelberg & Morse 

102 Oct Using c -r tubes with internal pole 
pieces. Part II, Reiches & Ingle 

102 Oct 

V 
Variable -gain amplifier, Holbrook.200D Apr Vacuum lifter for cathode sleeves.262D Sept Vacuum -tube analogy of transistors, Hohmann 156D July Vacuum -tube circuits without plate supplies, Clark 192D Dec 

K 
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Vacuum -tube testers, Flanagan 139 June, 
430D Nov 

Ventilating -screen stapler 308D Nov 
1 ertical antenna impedance character- 

istics, Mather 142 June 
Vibrating -plate viscometer, Woodward 

98 Feb 
Vibrating -system decay -constant meas- 

urement 160D Dec 
Vibration, elimination of 126 Dec 
Vibration recorder tests army packag- 

ing, Sargeant & Campbell 121 Aug 
Vibration test setup 244D Aug 
Video -detector sound amplifier 238D Mar 
Video test signal generator, Borkan, 

Morrison & Reddeck 139 Sept 
Viscometer, using vibrating-plate...98 Feb 
Vise on Powrarm 300D Nov 
Visual tracking of superheterodyne 

front ends, Wessels 154D July 
Voice and sound -operated relays, Greif 

176D July 
Voice of America, mobile transmitter 

120 Sept 
Voltage regulator, design of tube cir- 

cuits for 135 Oct 
Voltage regulator for telescribers, 

Cahoon 194D Mar 

A 

Voltage -limiting circuit, Bradley & 
McCoy 121 May 

Voltage regulator, magnetic amplifier 
type 140D Jan 

Voltmeter, vacuum -tube, square -law 
scale 128 Sept 

W 

Walk-in test room 248D Dec 
Wave analyzer, gated -amplifier type 

136 Aug 
Welding control, for resistance type 

124 May 
Welding hiperthin cores 256D Dec 
Welding small parts 294D Sept 
Wider range (comment on 132 Nov 

51) Alsberg 341D Feb 
Wind recorder for microclimatology, 

West 136 June 

Window -washing rack 278D Nov 
Wire distribution of tv and sound sig- 

nals, Barton-Chapple 152D Aug 
Wire -plugging tools 272D Oct 
Wire -stripper keeps busy 272D Mar 
Wire tension meter reduces coil re- 

jects. Saxl 282D Nov 
Write -on plastic tape 252D Dec 

Y 

Yoke, for crt, of special design...250D Oct 

Z 
Zero impedance (comment on 240D 

Aug 51) Stockman 368D May 

AUTHOR INDEX 

Ackerman, S. L. & Wynn, Guided 
missile test center telemetering 
system 106 May 

Adams, B. L., & Stout, Bandwidth 
nomograph for pulse filter networks 
(reference sheet) 142 Dec 

Ainlay, A., Newhall & Gomard, Sat- 
urable reactors as r -f tuning ele- 
ments 112 Sept 

Allen, C. C., Metal detectors (com- 
ment on 86 Nov 51) 336D June 

Alsberg, D. A., Wider range (com- 
ment on 132 Nov 51) 341D Feb 

Ammerman, C. R. & Riddle, Low - 
frequency modulator for receiver 
testing 240D Sept 

Armstrong, H. L., Aftermath (com- 
ment on 213 Sept 52) 432D Nov 

Arnold, V. F., Photic stimulator for 
medical use 192D June 

6 

Badoyannis, G. M., & Rosenthal, 
Mean square vacuum -tube voltmeter 

128 Sept 
Badoyannis, G. M., Rosenthal & Pot- 

ter, Ratio meter measures reflection 
coefficient 136 Nov 

Bailey, W. F., Hirsch & Loughlin, 
Principles of NTSC compatible color 
television 88 Feb 

Ball, R. M., Huge G -M counter moni- 
tors background count 199D Dec 

Barker, L. M., & Chapin, Automatic 
vswr measurement equipment 154D Apr 

Barkofsky, E. C., Ballistics photogra- 
phy uses mobile flash 128 June 

Barnes, J. C., Facsimile -scanner func- 
tion generator 162D Mar, 412D Sept 

Barnes, M. H., & Barrett, Automatic 
antenna wave -front plotter 120 Jan 

Barney, K. H., & Mechlin, Printed 
circuits used in development models 

106 Apr 
Barnhart, P. W., Liffey & Schmid, 

Half -wave magnetic servo amplifier 
124 Aug 

Barrett, R. M., Etched sheets serve as 
microwave components 114 June 

Barrett, R. M., & Barnes, Automatic 
antenna wave -front plotter 120 Jan 

Barton-Chapple, H. J., Wire distribu- 
tion of tv and sound signals....152D Aug 

Baum, R. V. & Morrill, Diode limiters 
simulate mechanical phenomena..122 Nov 

Baum, R. V., & Morrill, Stabilized 
time -division multiplier 139 Dec 

Becker, D., Electronics aids the den- 
tist 148D Dec 

Beggs, G. E., Jr., Precision preampli- 
fier 121 July 

Bell, D. A., Frequency -shift monitor 
(comment on 234D May 52)....416D Sept 

Benjamin, F., Improvements extend 
magnetic -amplifier applications 119 June 

Bentley, A. Y., Hoagland & Gross- 
bohlin, Self -focusing picture tube 

107 June 
Berry, F. M., Economical selective 

calling circuits 174D Mar 
Betts, R., Regenerating composite 

video signals 130 Aug 
Beurtheret, C., Evaporation -cooled 

power tubes 106 Mar 
Bigbee, J. H., Fabricating circuits on 

plastic breadboards 126 Sept 
Bloniarz, R. M., & Firestone, Non - 

distorting cro switch 139 July 
Bocciarelli, C. V., Low -power deflec- 

tion for wide-angle c -r tubes 109 Sept 
Boggs, Gail E., Gain stabilized mixer 

(comment on 170D Feb 52) ....340D Apr 
Boland, J. N., Book reviews (comment 

on 322D Dec 51) 341D Feb 
Borkan, H., Morrison & Reddeck, 

Video test signal generator 139 Sept 
Bradley, F. R., & McCoy, Driftless d -c 

amplifier 144 Apr 
Bradley, F. R., & McCoy, Isolation 

circuits for analog computers 162 Oct 
Bradley, F. R., & McCoy, Voltage - 

limiting circuit 121 May 
Bruene, W. B., How to design r -f 

coupling circuits 134 May 
Brunner, R. H., A low -frequency func- 

tion generator 114 Dec 
Burgwald, G. M., & Reiffel, Line - 

terminated pulse stretcher 186D Feb 
Burrill, E. A. & Gale, Electron beams 

sterilize food and drugs 98 Nov 
Burris, F. J., Economical tv linearity 

test generator 190D Aug 
Bush, J. A., Epstein & Shellhorn, 

Transistorizing communication equip- 
ment 98 May 

C 

Cahoon, E. F., Voltage regulator for 
telescribers 194D Mar 

Campbell, R. D., New diotron (com- 
ment on 128 Sept 52) 430D Nov 

Campbell, R. D., & Sargeant, Vibra- 
tion recorder tests army packaging 

121 Aug 
Callaghan, J. D., & Johnson, UHF 

receiving antennas (reference sheet) 
132 Jan 

Carlin, B., & Hershler, Bridge oscil- 
lator has linear tuning 134 Aug 

Carlin, B. & Hershler, Omitted (com- 
ment on 134 Aug 52) 435D Nov 

Carlson, O. E., How to develop a new 
product 98 Mar 

Carroll, J. M., Automatic ionosphere 
recorder 128 May 

Carroll, J. M., Community antennas 
bring tv to fringe areas 106 Dec 

Carroll, J. M., Measuring static charge 
on fabrics 206D May 

Carroll, J. M., Photographing r -f 
modulation patterns 154D Feb 

Carstensen, E. L., & Schwan, Ultra- 
sonics aids diathermy experiments 

216D July 
Carter, G. W., & Schemer, Measuring 

uhf -tv receiver noise figures 
128 Mar, 428D Oct 

Cawein, M., & Harries, Concentric - 
lines tune uhf channels 108 Feb 

Chait, H. N., Sakiotis & Simmons, 
Microwave -antenna ferrite applica- 
tions 156D June 

Chalberg, H. W. A., Wilbur & Peters. 
Tunable miniature magnetron ....104 Jan 

Chang, Sing, Modified free -running 
multivibrator 222D Apr 

Chapin, E. W., & Roberts, Reducing 
tv receiver oscillator radiation....116 July 

Chapin, W. T., & Barker, Automatic 
vswr measurement equipment 154D Apr 

Chater, W., & Golden, Effective cath- 
ode impedance 184D Dec 

Chester, W. H., & Klemens, Decom- 
mutating pulse telemetry 140 Aug 

Clark, P. B., Vacuum -tube circuits 
without plate supplies 192D Dec 

Cohn, J., Operating klystrons in f -m 
microwave links 124 June 

Clune, R. R., Miniature high -capacity 
battery cells 216D Apr 

Conrath, J. R., Magnetic -amplifier 
gapless.core tests 119 Nov 

Cooke, S. P., & Fletcher, Authors' 
rebuttal (comment on 118 Nov 51) 

420D Mar. 364D May 
Cornelius, J. R., Congratulations doctor 

(comment on 97D May 52) ....342D Aug 
Crawford, A. E., Ultrasonic tinning 

techniques for aluminum 102 Dec 
Creveling, C. J., & White, Audio 

damping (comment on 128 Sept 51) 
311D Jan 

Cuker, S., Improved blanking circuit 
260D Nov 

Cuker, S., Low-cost vertical -scan trans- 
former 168D Sept 
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DaCosta, A. R., Electronics in search and rescue 98 Apr Daniels, H. L., Boundary -displace- ment magnetic recording 116 Apr Darrell, R. D., & Drisko, 40 -db feed- back audio amplifier...130 Mar, 420D Oct Dewolf, N., & Schick, Tester for ger- manium diodes 150D Dec Dickie, R. J., How to apply vibration isolators 126 Dec Dickinson, T. A., Ultrasonic therapy unit 202D Nov Dilley, J. E. Flory Pike & Morgan Pack -carried television station,.,.98 June Dodd, Glen M., Addendum (comment on 270D Nov 51) 341D Feb Dolan, K. J., Presetting a tape for broadcasting 196D Apr Dolan, K. J., Small -station program recording 222D Mar Dome, R. B., NTSC color -tv synchron- izing signal 96 Feb Dorfman, N. G. A., Automatic Morse- code typer 230D Mar Dorsey, S. E., Automatic steering for outboard motorboats 172D Jan Douglas, J. C., Touche' (comment on 256D Aug 52) 4360 Nov Douma, T. J., R -F current trans- formers 156D Apr Drake, 
on 116-,2j Translations (comment pr 5 14D Sept Drisko, B., Re -rebuttal (420D Mar 62) 

Drisko, B..B., & Darrell, 40 -db feed 
364D May 

back audio amplifier...130 Mar, 420D Oct Dueno, B., Networks (comment on 
95 Jan 52) 328D July 

E 

Eitel, W. W., OH! that decimal point (comment on 14D May 52) 414D Sept Eliason, M. C. & Hornbostel, Acoustic firing error Indicator 98 Oct Eng, J. W., & Hannahs, Production control of printed resistors 106 Oct Epp, C. A., Pulse delay -line design chart (reference sheet) 160 June Epstein, G. S.. Bush & Shelihorn, Transistorizing communication equip- ment 98 May Epstein. J. & Peterson, Broadcasting tv in the uhf band 102 Nov Erlandson, Paul M., More informa- tion (comment on 154 Oct 51)....1540 Jan Ettinger, G. M., Magnetic amplifier has high -impedance input 132 May Everett, F. C., & Looney, Reducing outage at WNBT and WNBC-fm 110 Jan 

F 

Fetch, E. P., Legg & Merrill, Mag- netic modulators 113 Feb Fine, S., Scott & Macmillan, Nonlinear filtering and waveshape multiplexing 
146Firestone, W. L., & Bloniarz, Non- 

Dec 
distorting cro switch 139 July Fisher, J., Television picture line selec- tor 140 Mar Flanagan, J. L., Vacuum -tube testers Fleming,13L., Battery-operatedJune 
follower cathode 

12ßD May Fleming, L., Rah! (comment on 1420 Dee 51) 366D May, 412D Sept Fletcher, E. W., & Cooke Authors' rebuttal (comment on 118 Nov 51) 
420D , 364D Flory, L. E., Pike, Dilley & M Mar organ, 

May 
Pack -carried television station ..98 June Flory, L. E., Shrader & Zworykin, Ultraviolet television microscopy..150 Sept Flowers, J. W., Parallel -output push- pull circuit 152D Apr Fogelberg, C. V., & Morse, Using c -r tubes with internal pole pieces, Part I 102 Oct Fowler, F. E., Accurate time for scien- 
tific observations 98 Jan Freedman, M. B., & Rolf, Alarm sig- nal generators 200D June 

Freedman, M. B., & Rolf, Alarm signal 
generators 204D July 

Fubini, E. G., & Rockett, Bandwidth 
of quarter -wave sections 138 Oct 

G 
Gale. A. J. & Burrill, Electron beams sterilize food and drugs 98 Nov Garbuny M., Sheppard & Hansen, Reflex resnatron shows promise for uhf tv 

116 Sept Garner, L. E. Jr., Improving amplifier response 213D Sept Geiges, K. S., Underwriting (comment 
on 97 Oct 52) 400D Dec Geister, H. J., R -F bursts actuate gas - tube switch 104 Feb Gerlach, A. A., Test pulse generator for digital computers 158 Nov Gerlach, A. A., Pederson & Zenner, Precise function generator 140 May Gerlach, A. A. & Pickens, Computer- recorder for ratio measurements -145 May Giacoletto, L. J., Protecting sensitive current meters 142 July Glaser, J. L., Accurate phase difference by Lissajous figures, .206D Mar, 330D July Glaser, J. L., Nomograph aids filter designers (reference sheet) 158 Sept Glasscock, W. R. & Holter, Radio - electro -encephalograph for medical research 126 Aug Goddess, E. D., Rating new test meth- ods 101 Apr Golden, N., & Chater, Effective cathode impedance 184D Dec Goldsmith, P., & Roberts, Meteoro- logical measurements with quartz crystals 144 June Gomard, P., Newhall & Ainlay, Sat- urable reactors as r -f tuning ele- ments 112 Sept Good, E. F., Insanitary (comment on 130 Mar 52) 420D Oct Goodman, D. M., Two -tube square -law detector 198D Aug Gottlieb, L, Ozone generator 2260 May Gottlieb, I., Tachometer pickup device 

146D Feb Goundry, R. A., & Squires, Constant input-lmpedence tv second detector 
109 Apr Graham, V. M., Tube testers (comment 

on 139 June 52) 430D Nov Gray, G. W., Inexpensive square -wave generator 101 Feb Graybeal, T. D., 2 -channel rectangular pulse generator 141 Apr Green, J., Evaluating performance of tv picture tubes 124 Feb Greenstein, P., & Ley, Electro -optical shutters for ballistic photography 
122 Sept Greenwood, J. H., F -M performance measurement form 192D Jan Greif, K., Voice and sound -operated relave 176D July Grobtuch, M., Industrial electronic fly - ash recorder 154D Mar Grobtuch, M., & Williams, Pulp -log metal detector 124 July Grossbohlin, H. W.. Bentley & Hoag- land, Self -focusing picture tube 107 June Greenberg, E. L., More figures....2400 Apr Gumpertz. D. G.. Magnetic sorting 

of unlabeled food cans 100 Sept 

H 

Hamilton, G. E. & Ilowite, Grey -scale generator 143 Nov Hammel, H. A., Life testing reliable tubes 169D July Hannahs, W. H., & Eng, Production control of printed resistors 106 Oct Hansen, J. R., Sheppard & Garbuny, 
reflex resnatron shows promise for uhf tv 116 Sept Harder, E. L., Power control with magnetic amplifiers 115 Oct Harries, E. E., & Cawein, Concentric - lines tune uhf channels..... 108 Feb Harris, E. F., Investigating antennas for uhf mobiles 127 Nov Harrison, A. E., Klystron circuits (ref- rence sheet) 148 Mar Hatton, W. L. & Rapuano, How high the fidelity (comment on 118 Nov 
51) 418D Mar 

Heath, G., Air Traffic control system 
152D June Heck, J. R., Tube comparison chart (reference sheet) 148 May Hekimian, N. C., Chart speeds design 

of feedback amplifiers 153 Sept. Hekimian, N. C., Frequency -deviation meter plots drift 134 June Herr, R., & von Behren, Selective erasure of magnetic tape cross -talk 
114 Aug Hershler, A., & Carlin, Bridge oscil- lator has linear tuning 134 Aug Hershler, A. & Carlin, Omitted (com- ment on 134 Aug 62) 436D Nov Hewlett, C. W., Jr., & Thomas, One microvolt shows full scale 136 Mar Hibbs, H. R. & Kelleher, Organ -pipe radar scanner 126 May Hillman, K., Whalley & Masucci, Stabilizing vertical deflection ampli- fiers 116 Mar Hills, W. B., Slope control for re- sistance welding 124 May Hirsch, C. J., Bailey & Loughlin, Principles of NTSC compatible color television 88 Feb Hirsch, F. G., Three A's (comment on 

332D June 62) 424D Oct Hoagland, K. A., Bentley & Gross- bohlin, Self -focusing picture tube 
107 June Hobart, T. D., Navy vif transmitter 

will radiate 1,000 kw 98 Den Hobbs, M., Anticollislon radar for com- mercial flights 110 June Hobbs, M., British commercial radar 
174D Apr Holbrook, G. W., Variable -gain ampli- fier 200D Apr Hollmann, H. E., Vacuum -tube anal- ogy of transistors 156D July Holiway, D. L., Decimal -counter elec- tron tube 152D May Holsinger, H. R., & Smith, Servo drive for oscillograph motor 128 Apr Holter, N. J., & Glasscock, Radio - electro -encephalograph for medical research 126 Aug Hopper, A. L., Delete five words (com- ment on 116 Aug 62) 430D Nov - Hopper, A. L., Nonsynchronous pulse multiplex system 116 Aug, 480D Nov- Hornbostel, W. G., & Eliason, Acous- tic firing error indicator 98 Oct- Houle. J., Low -frequency adapter for audio oscillators 140D Feb Howitt, G.. Evaluating ale systems for television receivers 132 Nov - Hubby, A. G., & Watson, Scriptoscope 

shows messages on c -r tube 144 July Hubert, J. J., Przedpelski & Ringer, 
Double -counter f -m and ate dis- criminator 124 Dee. Huggins, R. A., & Smith, Tomato clas- sification by spectrophotometry....92 Jan Hughes, V. E., Remote -controlled broadcast transmitter 238D Oct 

1 

Ilowite, R & Hamilton, Grey -scale gen- erator 143 Nov Ingle, D. P.. & Retches, Magnetic centering of electrostatic c -r tubes 
101 Jan Ingle, S. L., & Fogelberg, Using c -r tubes with internal pole pieces, Part 
102 Oct Isborn, C., Ferroresonat flip-flops 121 Apr - Ives, R. L., Continuous recorder keep - alive circuit lit Nov - 

J 

Johnson, E. O., & Callaghan, UHF receiving antennas (reference sheet) 
132 Jan Johnson, R. W., Job evaluation chart 
119 Jan Jubenville, A. R., Fast construction of temporary circuits 178D Feb Jupe, J. H., Crack -detector for wire threads 2260 Apr - Jupe, J. H., Ultrasonic tire testing -214D Feb - 

K 
Kantor, H. I., Electronics engineering needed in medicine....82 Feb, 340D Aug 

342D Aug, 344D Aug, 332D June 
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Kantor, H. I., Medical electronics 
(comment on 82 Feb 52) 

332D June, 424D Oct 
Karplus, H. B., F -M detector tuning - 

indicator circuit 138D Feb 
Kasner, E., F -M subminiature trans- 

mitter -receiver 108 Mar 
Kelleher, K. S. & Hibbs, Organ -pipe 

radar scanner 126 May 
Kelly, R. L., Circuit stability in guided 

missiles 133 Mar 
Kempner, S., Ultrasonic system detects 

Intruders 104 Apr 
Kennedy, M. E., Servicing mobile radio 

equipment 140 Oct 
Kenosian, H., Unitized pulse circuits 

speed computer design 156 Oct 
Kidd, M. C., Tone -burst generator 

checks a -f transients 182 July 
Kiehne, H., & Mazur, Phase -linear 

television receivers 103 May 
Klein, E., Remote -control automatic 

weighing 98 July 
Klemens, W. P., & Chester, Decom- 

mutating pulse telemetry 140 Aug 
Kline, H. W., Industrial frequency 

standard 130 Nov 
Koppel, H., Digital computer plays 

aim 155 Nov 
Kotterman, C. A., & Ransom, Produc- 

tion testing of selenium cells....272D Mar 
Kramer, A. S., Medical electronics 

(comment on 82 Feb 62) 340D Aug 
Kubler, E. F., New industrial motor 

control circuits 110 Mar 
Kuder, M. L., Electron -tube curve 

generator 118 Mar 

L 

Lafferty, R. E., R -f coupling nomo- 
graph 166 Oct 

Lane, J. D., Automatic communica- 
tions system 168D Oct 

Lapp, D. N., New Pennsylvania turn- 
pike uhf communications system..84 Feb 

Learned, V., Ground -transmitter kly- 
stron for air navigation 136D Jan 

Learned, V., Power -amplifier klystron 
for air navigation 156D May 

Ledbetter, J. B., Fast cueing of tape 
programs 226D Aug 

Legg, V. E., Felch & Merrill, Mag- 
netic modulators 113 Feb 

Leighton, G. J., Radioactive thickness 
gage controls paper weight 112 Dec 

Ley, B. J., & Greenstein, Electro - 
optical shutters for ballistic photog- 
raphy 122 Sept 

Lewis, A. D. M., Proper credit (com- 
ment on 117 Sept 61) 361D Jan 

Lingel, F. J., Germanium power -recti- 
fier construction 210D June 

Loofbourrow, K. E., & Morris, Stable 
oscillator for uhf tv receivers 118 Dec 

Looney, L. A., & Everett, Reducing 
outage at WNBT and WNBC-fm 110 Jan 

Loughlin, B. D., Hirsch & Bailey, 
Principles of NTSC compatible color 
television 88 Feb 

Lufcy, C. W., Schmid & Barnhart, 
Half -wave magnetic servo amplifier 

124 Aug 
Lurie, W. B., Interprofessional meet- 

ing (comment on 332D June 52) 
344D Aug 

M 
MacKay, R. S., Switch provides d -c 

reference display 122 Dec 
MacKenzie, K. R., Finding phase 

shift with Smith chart 136 Sept 
McCormick, E. M., Tick-tack-toe com- 

puter 154D Aug 
McCoy, R. P., & Bradley, Voltage - 

limiting circuit 121 May 
McCoy, R. P., & Bradley, Driftless 

d -c amplifier 144 Apr 
McCoy, R. P., & Bradley, Isolation 

circuits for analog computers 162 Oct 
McDonald, D., Constant -current d -c 

amplifier 130 July 
McGregor, R. B., Synchronous demod- 

ulator for color tv 214D Oct 
McKenzie, A. A., Area monitoring 

by AEC 131 June 
McKenzie, A. A., Reliable vhf signals 

up to 1,250 miles distance 102 June 
McKnight, F. P., Multiple -unit con- 

trol system 200D Sept 
McLucas, J. L., Narrow -band link 

relays radar data 142 Sept 
McNaney, J. T., Data -displaying cath- 

ode-ray tube 174D Aug 
Machin, S., & Barney, Printed circuits 

used in development models 106 Apr 

Mackay, R. S., Linear -scale velocity 
meter 158 Oct 

Macmullen, A., Scott & Fine, Nonlinear 
filtering and waveshape multiplexing 

146D Dec 
Mahren, A. A., Synthetic waveforms 

speed wave analysis 182 Sept 
Manke, A. G., & Myers, Ten years of 

progress in mobile f -m receivers 125 Mar 
Marks, M., Noise -immune sync sepa- 

rator 124 Apr 
Markus, J., Aircraft plants and elec- 

tronics engineers 82 Jan 
Masucci, C., Whalley & Hillman, Stabi- 

lizing vertical deflection amplifiers 
116 Mar 

Mather, G. R., Vertical antenna im- 
pedance characteristics 142 June 

Matti'', J. L, More college defense 
research 106 Feb 

Mazur, S., & Kiehne, Phase -linear tele- 
vision receivers 103 May 

Merrill, F. G., Fetch & Legg, Mag- 
netic modulators 113 Feb 

Miles, R. C., How to design vr tube 
circuits 135 Oct 

Miller, M., Waddell & Patmore, Digital 
to analog converter 127 Oct 

Mitchum, M. M., Conelrad alert re- 
ceiver 110 Oct 

Mittelmann, E., Faith (comment on 81 
Jan 52) 3580 May 

Mobley, M., Jr., Recording cochannel 
broadcast interference 127 July 

Moore, W. C., Simultaneous a -m and 
f -m in rocket telemetering 102 May 

Morgan, D. 0., Horn tv antennas (com- 
ment on 84 Oct 51) 426D Mar 

Morgan. J. M., Flory, Pike & Dilley, 
Pack -carried television station....98 June 

Morrill, C. D., & Baum, Stabilized 
time -division multiplier 139 Dec 

Morrill, C. D., & Baum, Diode limiters 
simulate mechanical phenomena 122 Nov 

Morris, C. M., & Loofbourrow, Stable 
oscillator for uhf to receivers 118 Dec 

Morrison, W. C., Borkan & Reddeck, 
Video test signal generator 139 Sept 

Morse, E. W., & Fogelberg, Using c -r 
tubes with internal pole pieces, 
part 1 102 Oct 

Moss, H., Impulse modulator 206D Oct 
Morton, J. A., New transistors give 

improved performance 100 Aug 
Moynihan, J. F., Graph paper available 

(Comment on 144 Mar 52) 360D Aug 
Murphy, J. L. & Pavela, Preamplifier 

for medical use 162D July 
Myers, G. F., Short -pulse amplifiers 

128 Jan 
Myers, R. T., & Manke, Ten years of 

progress in mobile f -m receivers..125 Mar 

N 

Nelson, R. B., Industrial magnetrons 
for dielectric heating 104 Aug 

Nelson, V. R., Gated amplifier wave 
analyzer 136 Aug 

Newhall, E., -Goinard & Ainlay, Sat- 
urable reactors as r -f tuning ele- 
ments 112 Sept 

Nero, L. W., & Schlesinger, Phase in- 
dicator for color television 112 Oct 

o 
Obert, M. J., Vonderschmitt & Stott, 

Ferrite applications in electronic 
components 138 Mar 

Olive, G. A., Experimental 860 -mc tv 
transmitter 110 Nov 

O'Meara, W. J., Math available (com- 
ment on 213 Sept 62) 435D Nov 

Otto, W., Radar signal sampler com- 
presses bandwidth 132 Apr 

P 

Packer, L., & Wray, Germanium pho- 
todiodes read computer tapes 150 Nov 

Pan, Wen Yuan, One -channel converter 
for uhf television 134 Dec 

Patmore, J., Miller & Waddell, Digital 
to analog converter 127 Oct 

Pavela, H. W., & Murphy, Preampli- 
fier for medical use 152D July 

Pederson, C. N., Gerlach & Zenner, 
Precise function generator 140 May 

Pedersen, S. R., Liquid -weighing 
scale controls rate of flow 104 June 

Peirce, T. F., Closed loop controls 
human centrifuge 132 Oct 

Perone, A., Carrier amplifier has zero 
drift 131 Dec 

Peters, P. H., Wilbur, & Chaiberg, 
Tunable miniature magnetron 104 Jan 

Peterson, D. W., & Epstein, Broadcast- 
ing tv in the uhf band 102 Nov 

Pettit, J. M., Grads and post -grads 
(comment on 8D June 52) 422D Oct 

Pickens, D. H., Electronic analog com- 
puter 

Pickens 
fundamentals 

Gerlach, Computer 
-4 Aug 

recorder for ratio measurements..145 May 
Pike, W. S., Flory, Dilley & Morgan, 

Pack -carried television station....98 June 
Porter, J. H., Compound sweep circuit 

172D Oct 
Porter, J. H., Speed -sensing relay 174D Nov 
Potter, J. L., Rosenthal & Badoyannie, 

Ratio meter measures reflection co- 
efficient 136 Nov 

Przedpelski, A., Hupert & Ringer, 
Double -counter f -m and afc dis- 
criminator 124 Dec 

R 

Ramberg, E. G., & Zworykin, Standards 
conversion of television signals....86 Jan 

Ransom, D. H., & Kotterman, Produc- 
tion testing of selenium cells ....272D Mar 

Rapuano, R. A., & Hatton, How high 
the fidelity (comment on 118 Nov 

451) 18D Mar 
Reddeck, J. G., Borkan & Morrison, 

Video test signal generator 189 Sept 
Retches, S. L., & Ingle, Magnetic 

centering of electrostatic c -r tubes 
101 Jan 

Reiches, S. L., & Ingle, Using c -r 
tubes with internal pole pieces, 

Oct Part II 102 
Reid, J. M. & Wild, Ultrasonic rang- 

ing for cancer diagnosis 136 July 
Reiffel, L., & Burgwald, Line -terminated 

pulse stretcher 186D Feb 
Richardson, D. V., Medical electronics 

Aug (Comment on 82 Feb 52) 
Richman, D., Frame synchronization 

48 Oct for color television 
Richman, D., Interchanged (comment 

tD Dec on 146 Oct 52) 
Richmond, A. E., Graphical aids 

Ito Oct broadcasting 
Riddle, R. L. & Ammerman, Low -fre- 

quency modulator for receiver test-0 
Sept ing 

Ringer, K., Rupert & Przedpelski, 
Double -counter f -m and afc dis- 
criminator Dec criminator 

Roberts, E. A., & Goldsmith, Metero- 
logical measurements with quartz 
crystals 144 June 

Roberts, W. K., & Chapin, Reducing 
tv receiver oscillator radiation 116 July 

Rochelle, R. W., Cathode -ray -tube 
beam intensifier 151 Oct 

Rockett, F. H., & Fubini, Bandwidth 
of quarter -wave sections 138 Oct 

Rod, R. L., Gated lamp decade coun- 
ters 170D Oct 

Rolf. T. E., & Freedman, Alarm signal 
generators 240D July 

Rolf, T. E., & Freedman, Alarm sig- 
nal generators 200D June 

Rorden, W. L., & Villard, Flexible 
selectivity for communications re- 
ceivers Apr ceivers 

Rose, G. M., & Slade, Transistors op- 
erate at 300 me 116 Nov 

Rosen, L., High-speed recorder....162D Mar 
Rosenthal, L. A., & Badoyannie, 

Mean square vacuum -tube voltmeter 
1r8 Sept 

Rosenthal, L. A., Potter & Badoyannis, 
Ratio meter measures reflection co- 
efficient 136 Nov 

Rubin. S.. Stable -output oscillator 154 Oct 
Rudisill, J. A., Accurate phase (com- 

ment on 162D Mar 52) 412D Sept 
Rudisill, J. A., Jr., Simple phase -angle 

measurement technique 228D Sept 
Ruoff, L. R., Cost reduction in tv 

18tD June power supplies 
Ruston, J., Improving tv system 

1-0 Aug 
tran- 

sient response 

S 

Sargeant, J. A., & Campbell, Vibra- 
tion recorder tests army packaging 

121 Aug 
Sakiotis, N. G., Simmons & Chair, 

Microwave -antenna ferrite applica- 
tions 1560 June 
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Saxl, E. J., Wire tension meter reduces coil rejects 282D Nov Schafer, C. R., Bridge transformer tester 272D May Schafer, C. R., Capacitor breakdown tester 292D Oct Schafer, C. R., Output transformer tester 292D July Schafer, C. R., Testing incoming tubes 248D Aug Schafer, C. R., Testing miniature mo- tors 246D Dec Schafer, C. R., Tube burn -in setups 
Scharfman, IL, Distributed ampliferD 

Nov 
covers 10 to 360 me 113 July Scheiner, S. R., & Carter, Measuring uhf -tv receiver noise figures 

8 Scheldorf, M. W., Antenna 
Mar, 
gain y 

ßD Oct 
graphical means 144 Mar, 35050 D Aug Scheldorf, M. W., Skewed antenna at WJZ-TV 130 Oct Schick, N. E., & Dewoif, Tester for germanium diodes 150D Dec Schleak, N. F., Single-sideband system for overseas telephony 146 Nov Schlesinger, K., Internal electrostatic deflection yokes 105 July Schlesinger, K., & Nero, Phase indi- cator for color television 112 Oct Schmid, A. E., Lufcy & Barnhart, Half -wave magnetic servo amplifier 

Schultz, C. F., Chassis storage con24 
Aug 

veyor 252D May Schwan, H. P., & Carstensen, Ultra- sonics aids diathermy experiments 
216D July Schweighofer, H. M., & Wulfsberg, Multichannel remote control system 
20 Scott, R. E., Fine & Macmullen, Non - 

2D Feb 
linear filtering and waveshape mul- tiplexing 146D Dec Scroggie, M. G., Feedback (comment on 366D May 52) 412D Sept Selgin, P. J., Automatic currency - selector unit 136D Feb Seliman, W. E., Flat and dull 

334D June, Seymour, J. W., Project Vagabond 
Aug 

Shea, R. F., Transistor120 Sept 
ampli- fiers Power 

Shellhorn. B., Epstein & Rush, Tran- sistorizing 
106 Sept 

communication equip- ment 98 May Shepnard, C_,. E.. Garhnny & Hansen, Reflex resnatron shows promise for uhf tv 116 Sept Shostak, A., Atmospheric absorption chart (reference sheet) 134 Feb Shra der, R. E., Flory & Zworvkin. 
Shumard, C. 

Ultraviolet television 
Vance,rosc Regulated0 

Sept S uma 
1,600 -ampere filament supply 122 Feb Sieminski. E.. Field plotting in deflec- tion yoke design 122 Oct Sfera. M. M.. Medical electronics (com- ment on 82 Feb 52) 340D Aug Simmons. A. J., Sakiotis & Chait, Microwave -antenna ferrite applica- tions 156D June Slade, B. N. & Rose, Transistors op- erate at 300 me 116 Nov Slusser, E., Air-cooling nomograph (reference sheet) 164 Nov Smith, C. E., & Holsinger, Servo drive for oscillograph motor 128 Apr Smith, F. W., Maximum coverage for vhf -uhf tv 146 July Smith, T. J., & Huggins, Tomato clas- sification by spectrophotometry 92 Jan Sodaro, J. F., Series -peaking network design (reference sheet) 148 June Spaven, W. J., High Q measurement (reference sheet) 1.66 Nov Spindler, C. W., Jr., All -triode elec- tronic switch 172D Nov Squires, W. K., & Goundry, Constant input -impedance tv second detector 

109 Apr 

Steinhauser, H. B., Precision raster sweep oscillograph 212D Aug Stockman, H., Electronic drums 98 Aug Stockman, H., Zero impedance (com- ment on 240D Aug 51) 358D May Stott, H. B., Vonderschmitt & Obert, Ferrite applications in electronic components 138 Mar Strother, F. P., Industrial yarn classi- fier 110 July Stout. T. M., & Adams, Bandwidth nomograph for pulse filter networks (reference sheet) 142 Dec Sulzer, P. G., Audio generator (com- ment on 95 Jan 52) 328D July Sulzer, P. G., Series -resonant high - voltage supply 156 Sept Sulzer, P. G., Single -band audio gen- erator 95 Jan, 328D July Swingle, J. F. Jr., Spark speeds in the audio region 222D July 

T 

Tahan, E., Simplified i -f amplifier design 147 Sept Tanner, R. H., Montreal CBC master control 112 May Thomas, H. A., Nuclear -resonance magnetic field control 114 Jan Thomas, H. C., & Hewlett, Jr., One microvolt shows full scale 136 Mar Tiley, J. W., Microwave antenna pat- tern plotter 130 Feb Tingley, E. M., Noise (comment on 128 Mar 52) 428D Oct Torsch, C. E., Low -copper sweep yoke 
250D Oct Trent, R. L., Binary counter uses two transistors 100 July Troutman, E., Flat but not dull (com- ment on 334D June 52) 346D Aug 

V 
Vance, A. W., & Shumard, Regulated 

1,600 -ampere filament supply 122 Feb van der Ziel, A., Direct -reading instru- ment measures tube noise 136 Apr Varian, R. H., Recent developments in kiystrons 112 Apr Villard, O. G., Jr., & Rorden, Flexible selectivity for communications re- ceivers 138 Apr von Behren, R. A., & Herr, Selective erasure of magnetic tape cross -talk 
114 Aug Vonderschmitt, B. V., Obert & Stott, Ferrite applications in electronic components 138 Mar 

W 

Waddell, B. L., Patmore & Miller, Digital to analog converter 127 Oct Wagenseil, W., Improving electronic system reliability 222D Aug Wakeman, R. P., Experimental uhf broadcast 168D Nov Wald, S., Low-cost variable phase shifter 168D Dec Walker, R. C., Simple millisecond meter 188D Sept Watson, R. B., & Hubby, Scriptoscope shows messages on c -r tube 144 July 

Waverling, E., Printed circuits for 
radio receivers 140 Nov 

Weber, W. F., Slide -in subassemblies 
simplify wiring and soldering....292D Nov 

Weibel, al. E., More on phase (com- ment on 206D Mar 52) 330D July Weissman, R., Counter test circuits 
230D Oct Weissman, R., High-speed counter uses ternary notation 118 Oct 

Welby, H. S., Super dog whistle (com- ment) 397D Dec 
Welby, H. S.. Save the fruit trees (com- 

ment) 397D Dec Welch, P., Design of a low -noise 
pentode 194D July Wessels, P. S., Design for slug -tuned superheterodyne receivers 176D Nov Wessels, P. S., Double -phase -shift 
wide -deviation f -m oscillator 162D Sept Wessels, P. S., Visual tracking of superheterodyne front ends 154D July - West, G., Wind recorder for micro - climatology 136 June Wetzsteing, H. J., Duality (comment 
on 128 Der . ') 426D Mar Whalley, W. B., Masucci & Hillman, Stabilizing vertica, deflection ampli- fiers 116 Mar Wheeler, H. A., Air breakdown chart for radar pulses (reference sheet) 

148 Aug Wheeler, H. A., Universal skin -effect chart for conducting materials 152 Nov White, W. A., & Creveling, Audio damping (comment on 128 Sept 51) 
311D Jan White, W. C., Evolution of electronics 

98 Sept White, W. C., More figures 340D Apr Whitney, P., 1,000 -cycle warning de- vice 136D Jan Whyte, J. R., Choosing pentodes for 
broad -band amplifiers (reference sheet) 150 Apr Wild, J. J., High-speed printer for computers and communications 116 May Wild, J. J., & Reid, Ultrasonic rang- ing for cancer diagnosis 136 July Wilbur, D. A., Peters & Chalberg, Tunable miniature magnetron 104 Jan Willey, F. G., Another 'tron (comment 
on 109 Sept 52) 436D Nov Williams, D. J., & Grobtuch, Pulp - log metal detector 124 July Williams,. L. E., Space -charge re- actance tube 166D June Williams, W. E., High -power square - pulse generator 144 Oct Wittenberg, R. C., Broad -banding by stagger tuning 118 Feh Woodward, J. G., Vibrating -plate vis- cometer 98 Feb Wray, W. J., Jr., & Packer, Germanium photodiodes read computer tanes..159 Nov Wulfsberg, A. IT., & Schweighofer, Multichannel remote control system 

202D Feb Wynn, .7. B., Jr., & Ackerman. Guided missile test center telemetering sys- tem 106 May 

Y 

Yu, Y. P., Distributed amplifiers..422D Mar 

Z 
Zeluff, V., Transmitters for uhf tele- vision 102 July Zenner, R. E., Pederson & Gerlach, Precise function generator 140 May Zworykin, V. K., Flory & Shrader, Ultraviolet television microscopy 150 Sept Zworykin, V. K., & Ramberg, Stand- ards conversion of television signals 

86 Jan 
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Smaller...Stronger...Better... 

Mechanically and Electrically 

111\1111111APAPEREX 5894-A 

-- 
1.\...UHF and VHF Twin Tetrode 

For W -1 -D -E Band Operation 
RF Amplifier, Modulator, Frequency Doubler, Tripler 

Our earlier version, the AMPEREX AX -9903/5894 gained 

such immediate and universal acceptance with equipment 

manufacturers, users and engineers that it supplanted the 

standard 829B tube in almost all instances where its slightly 

greater height was not a deterring factor. 

pow 

5894-A CHARACTERISTICS 

250 me 85 watts output 
500 me 45 watts output 
Filament Voltage 

Series ._ 

Parallel 

Maximum 
d.c. Plate Voltage 600 

d.c. Grid -P-2 Voltage _ _. 250 

d.c. Grid -1`1 Voltage _. -175 
Plate Dissipation (w.) 2 x 20 

c.c. Plate Current (ma.) 2 x 100 

Fits 829B Type Socket. 

Filament Current 
12.6v. Series 0.9a. 

6.3V. Parallel 1.8a. 

PER UNIT 

Grid to Plate <0.08 mmfd. 

Input 10.5 mmfd. 

Output 3.2 mmfd. 

MOUNTING POSITION: Base up 

or down. Horizontal with anode 

leads in horizontal plane. 

the new AMPEREX 5894-A does everything 

that the AX -9903/5894 did ... does it better 

... and is reduced in height to the sire of 

the 8298. 

IMPROVED HF PERFORMANCE The Cathode and Grid 

structure is supported at the TOP as well as the bottom of 

the tube. Being thus held in exact vertical alignment with 

the plates, the two sections of the tube are in closer electrical 

balance. 

PHYSICALLY STRONGER* This new type of construction 

... coupled with the fact that anode seal strength has been 

increased by replacing the top section of the tube with a 

powdered glass seal ... enables the tube to withstand greater 

shock and vibration. 

'With this new construction the maximum force on the ends of the 

anode pins perpendicular to the pin axis is about 141/2 pounds. 

WITH GREATER FORCE THE PINS BEND WITHOUT FORMING 

CRACKS IN THE GLASS. 

"AAA" 

pfnPEpEX 

See these new tubes at leading Jobbers everywhere, 

or write for data sheets. 

Re -tube with AMPEREX 

AMPEREX ELECTRONIC CORP. 
230 DUFFY AVENUE, HICKSVILLE, LONG ISLAND, N. Y. 

In Canada and Newfoundland: Rogers Majestic Limited 

11-19 Brentcliffe Road, Leaside, Toronto, Ontario, Canada 

Cable: "AMPRONICS" 



RCA kinescopes 

Low -Voltage Electrostatic Focus 

give you 8 plus features at no extra cost 
RCA -developed metal -shell kinescopes 
offer design engineers, manufacturers, 
and users of TV receivers, many impor- 
tant advantages over all -glass types .. . 

0 Reflection -free Faceplate,: Frosted sur- 
face of faceplate prevents reflections of 
light sources and bright room objects at 
any angle to the tube. 

Superior Faceplate Quality: Metal -shell 
construction permits the use of high - 
quality sheet glass made to RCA specifica- 
tions. Its use results in greater freedom 
from imperfections, such as blisters, chill 
marks, shear marks, mold marks, and 
ripples. Faceplates of uniform thickness 
transmit the picture with uniform bright- 
ness levels over the entire viewing area. 

Less Weight: RCA 21" metal -shell kine- 
scopes weigh only about 18 pounds, a 
value approximately 12 pounds less than 

6 

comparable -size glass types. Hence, they 
are cheaper to ship, easier to handle 
during assembly and testing operations, 
and can be mounted with lighter support- 
ing structures. 
Optically Superior: Relatively thin and 
flat spherical faceplate of uniform thick- 
ness permits wide-angle viewing with 
minimum picture distortion. 
High Safety Factor: Inherent mechanical 
strength of metal -shell construction pro- 
vides greater factor of safety in handling 
operations. 
Utilize Time -Tested Components: 21" 
metal -shell kinescopes permit the use of 
proven deflection circuits and available 
components to produce pictures having 
good corner focus and negligible pin 
cushion. No need to experiment with 
special components; volume production 
can be achieved with minimum delay. 

Volume Types: Because of RCA's vast 
production experience, 21" metal -shell 
kinescopes offer a greater degree of de- 
pendability and uniformity. 

DAvailability: Manufacturing facilities in 
two RCA plants insure continuous high - 
volume supply. 

For technical data or design assistance 
on RCA kinescopes or other types of 
tubes, write RCA, Commercial Engineer- 
ing, Section ER -42, or contact your nearest 
RCA field office:- 

FIELD OFFICES: (East) Humboldt 5-3900, 415 
S. 5th St., Harrison, N. J. (Midwest) White- 
hall 4-2900, 589 E. Illinois St., Chicago, Ill. 
(West) Madison 9-3671, 420 S. San Pedro 
St., Los Angeles, Calif. 

RADIO CORPORATION of AMERICA 
ELECTRON TUBES HARRISON, N. J. 


