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Decades of experience in the :uct of specialized 
filters have resulted in UTC being a first source for difficult filters. 
Fifteen years ago UTC was already the largest user of permalloy 
dust toroids in the world (exclusive of the telephone systlen). Present 
designs include a wide variety of core materials, st-uctures, and 
winding methods to provide maximum performance in electrical 
requirements and stability. Illustrated below are a few of the thou- 

nds of special filter designs in present production. 

These low frequency band pass filters are held to 1 DB tolerance 
at the 3 DB crossover... 600 ohm ...4 filters per 71/2" rack panel. 

This 600 ohm miniaturized 1 KC band pass filter is housed in a 
case only 1" x 13/4" x 21/2". 

This power line filter provides correct output voltages from 
sources of 50 to 400 cycles ... noise attenuation is from 14 KC 
to 400 MC ... 29 cubic inches. 

N 

.' ' 10 
... ..-. ONO .: 

This ultra low frequency filter has a band pass range zf one cycle 
to 10 cycles ... 50,000 ohms ... 700 cubic inches. 

This 600 ohm miniaturized low pass filter is housed in a case 
only 1" x 13/4" x 21/2". 

This band pass filter is designed for sharp cut-off at bc-h ends of 
the range...10,000 ohms...case dimensions lss" x 2 z' c 31/4". 

150 VARICK STREET NEW YORK :3, N. Y. 
EXPORT DIVISION: 13 EAST 40th STREET. NEW YORK 15. N. Y., CARL Es' "ARLAB" 
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309 FOLDING BRACKET BRACKET FOR CARRYING OR HANGING 

THE 

On 
METER 

marion 

MOUNTED IN PANEL 

t 
r4t444'Pt4h444'Ai4444h4h44h` 

Better Meters Made Easier To Use. Recent years have seen major advancements in the 
performance characteristics of electrical indicating instruments. These advancements include 
Marion's pioneer work in the fields of hermetic sealing and ruggedization. They have made the 
electrical indicating instrument of today an extremely reliable device./ 
However, very little attention has been paid to the bio -mechanical problems associated with the 
proper use and interpretation of the intelligence presented by the instrument. As the complexity 
of application, particularly in the multi -scale type has grown, it has become increasingly neces- 
sary to attack and solve these human error problems. 

The Marion Multi -Dialer was developed to provide a multi -scale instrument which exposes only 
one scale to view at a time. At the same time, it automatically switches the approppiate internal 
or external circuitry associated with that scale. 

The Multi -Dialer may be used as a panel instrument (mounts 
to standard JAN -3%" dimensions). It is also practical as a com- 
plete, self-contained, portable instrument for field or laboratory 
use. Its ingenious combination handle and stand makes it con- 
venient to use on or above the bench. 

Marion Electrical Instrument Company 
401 Canal St., Manchester, New Hampshire 

Reg. U. S. Pat. Off. 

Trade Mark Copyright 1953 Marion Elec. Instr. Co. 

marion 

The Marion Multi -Dialer Model MD -1 
shown here (ruggedized movement) is 
available with five self-contained ranges 
in volts, milliamperes, microamperes 
and amperes. It is also available custom - 
engineered to your end -product so that 
it may be installed on your panel and 
when appropriate scale is selected it 
will automatically insert the instrument 
with appropriate accessories into five 
separate measuring circuits and/or 
ranges in your equipment. 

MANUFACTURERS OF RUGGEDIZED AND "REGULAR" METERS AND RELATED PRODUCTS 

PATENT PENDING 

Width 3 9ís' 
Height 33/40 

Depth 1 
zg44s 
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Where every detail matters 

Vibration Analysis with the MUIRHEAD-TAMETRADA WAVE 
ANALYSER at Armstrong Siddeley works, Coventry 

At the high speeds encount- 
ered with turbo jet engines, un- 
suspected blade resonances can 
cause serious damage. For this 
reason exhaustive vibration tests 
must be made, and the source 
of each vibration located. 
Leading British Aircraft manu- 
facturers rely on the Muirhead- 
Pametrad. Wave Analyser - 
it gives the 
amplitude 

onent 

e frequency and 
vibration 

ickly d accu - 
nude measurements 
er, be made sub- 

endent of speed 
ion of the 

ecomes 
simply a matter o 

the measured frequency 
known engine data. 

h 

SEND TODAY 
for this 

ILLUSTRATED BROCHURE 
on 

VIBRATION MEASUREMENT 
AND 

WAVEFORM ANALYSIS 

VIRRAIION NEASDRENENI 

AND 

WAVIIORH ANAEYSIS 

FREE ON REQUEST 

MUIRHEAD & CO., LTD., BECKENHAM, KENT, ENGLAND 
PRECISION ELECTRICAL INSTRUMENT MAKERS 63 
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FIGURES OF THE MONTH 

Year 
Ago 

RECEIVER 
PRODUCTION 
(Source: RIMA) Mar. '52 

Television sets 510,561 
Home sets 357,689 
Clock Radios 175,169 
Portable sets 99,720 
Auto sets 343,314 

RECEIVER SALES 
(Source: RIMA) 

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

RECEIVING TUBE SALES 
(Source: RIMA) Mar. '52 

Receiv. tubes, total units 
Receiving tubes, new sets 
Rec. tubes, replacement 
Receiving tubes, gov't. 
Receiving tubes, export 
Picture tubes, to mfrs. 

30,935,220 
19,513,454 
7,231,186 
2,776,796 
1,413,784 

370,206 

SEMICONDUCTOR SALES 
(Source: RIMA) 

Germanium Diodes 

Previous 
Month 

Latest 
Month 

Year 
Ago 

TV AUDIENCE 
(Source: NBC Research Dept.) Apr. '52 

Feb. '53 Mar. '53 Sets in Use -total.... 16,939,100 

730,597 810,112 
402,742 442,101 
210,924 275,079 

87,711 177,656 (Source: RIMA) 
491,062 654,367 

Feb. '53 Mar. '53 
537,122 
507,527 

603,704 
516,618 

Feb. '53 Mar. '53 
40,024,475-r 44,691,200 
27,730,235 31,367,831 
9,217,982-r 9,949,321 
1,393,962-r 1,449,857 
1,682,296 1,924,191 

699,411 974,154 

Feb. '53 Mar. '53 

1,466,421 1,172,475 

,-Quarterly Figures-, 
INDUSTRIAL Ago Quarter Quarter 
EQUIPMENT ORDERS 
(Source: NEMA) 4th '51 

Dielectric Heating 
Induction Heating 
Welding Control 
Other Electronic Control 

$620,000 
$3,400,000 
$1,430,000 

$860,000 

INDUSTRIAL TUBE SALES 
(Source: NEMA) 4th'51 

3rd '52 4th '52 

$320,000 $440,000 
$1,760,000 $2,420,000 
$1,810,000 $1,390,000 

$920,000 $970,000 

3rd '52 4th '52 
Vacuum (non -receiving) $14,300,000 $10,580,000 $12,790,000 
Gas or vapor $3,170,000 $2,950,000 $3,480,000 
Phototubes $390,000 $570,000 $760,000 
Magnetrons and velocity 

modulation tubes .. $6,670,000 $8,500,000 $10,510,000 
Gaps and T/R boxes $2,120,000 $1,700,000 $2,090,000 

TV Stations on Air.... 
TV Stns CPs-not on air 
TV Stns -Applications 
AM Stations on Air... 
AM Stns CPs-not on air 
AM Stns -Applications 
FM Stations on Air... 
FM Stns CPs-not on air 
FM Stns -Applications 

BROADCAST STATIONS 
Apr. '52 Mar. '53 Apr. '53 

Previous Latest 
Month Month 

Mar. '53 Apr. '53 

22,551,500 23,256,000 

108 164-r 
0 255 

536 639-r 
2,347 2,424 

68 133 
324 250 
632 607 

14 21 
9 7 

COMMUNICATION AUTHORIZATIONS 
(Source: FCC) Mar. '52 

Aeronautical 32,176 
Marine 34,843 
Police, fire, etc. 10,592 
Industrial 12,475 
Land Transportation 4,847 
Amateur 106,832 
Citizens Radio 878 
Disaster 29 
Experimental 458 
Common carrier 922 

EMPLOYMENT AND PAYROLLS 

179 
264 
612 

2430 
135 
249 
600 

21 

9 

Feb. '53 Mar. '53 

37,825 38,822 
39,001 39,425 
12,482 12,682 
16,002 16,232 
5,636 5,660 

116,697 112,666 
1,924 1,980 

101 189 
529 415 

1,070 1,094 

(Source: Bur. Labor Statistics) Feb. '52 Jan. '53 Feb. '53 
Prod. workers, comm. equip. 273,100 410,900-r 418,700-p 
Av. wkly. earnings, comm. $65.14 $67.23-r $65.93-p 
Av. wkly. earnings, radio $61.28 $63.74-r $64.40-p 
Av. weekly hours, comm. 41.2 41.5-r 40.7-p 
Av. weekly hours, radio 40.8 40.6-r 40.5-p 

STOCK PRICE AVERAGES 
(Source: Standard and Poor's) Apr. '52 Mar. '53 Apr. '53 

Radio-TV & Electronics 292.5 310.7 298.9 
Radio Broadcasters.... 286.2 294.3 290.7 

p -provisional; r -revised 

FIGURES OF THE YEAR 
Television set production 
Radio set production 
Television set sales 
Radio set sales (except auto) 
Receiving tube sales 
Cathode-ray tube sales 

1952 Total 
6,096, 279 

10,934,872-r 
6,144,990 
6,878,547 

368,519,243 
6,120,292 

First Quarter Totals 
1952 1953 Percent Change 

1,324,831 2,259,943 + 70.58% 
2,367,800 3,834,784 + 61.96 
1,279,783 1,780,899 + 39.16 
1,505,883 1,438,871 - 4.45 

85,934,322 122,058,756 + 42.04 
1,040,829 2,798,921 + 168.91 
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INDUSTRY REPORT 

International Hookup 
Televises Coronation 

BBC marshals resources, picks 
up $171,500 tab to telecast 
ceremony 

AN INTERNATIONAL television net- 
work will bring scenes of the June 
2 coronation of Queen Elizabeth II 
to viewers in Great Britain, France, 
Holland, Belgium and Germany. 
The British Broadcasting Corpora- 
tion will use 20 cameras manned by 
101 engineers and eight commenta- 
tors to give complete coverage of 
the ceremonies. 

Cameras will be installed at sev- 
eral locations within Westminster 
Abbey and at four vantage points 
along the route of the procession. 
The complete program will last 
seven hours. Extra cost involved 
in televising the coronation will be 
$171,500. 

Network-Besides feeding the 
British television network, the sig- 
nal will be transmitted by micro- 
wave to Paris where it will be used 
to feed the French 441 and 819 -line 
transmitters after conversion from 
the British 405 -line signal. 

The French will also provide a 
microwave link from Cassel, on the 
London -Paris route to Lille. Here 
a Belgium -Dutch relay will carry 
the signal to Lopik in Holland via 
Breda. Conversion to the 625 -line 
standard will take place at Breda 
and Dutch transmitters at Lopik 
and Eindhoven will broadcast the 
program to Belgian and Dutch 
viewers. 

From Breda the 625 -line signal 
will also go via microwave to 
Cologne where it will feed the 
NWDR television network linking 
seven German cities. 

ELECTRONICS-June, 1953 

electronics-JUNE 1953 

HYDROGEN THYRATRONS ranging from a few kilowatts to 40 megawatts 

produced from emergency development program led by Signal Corps engineers. 

Rapid expansion on M -Day is possible because . . 

Keyer Tube Resources Are Pooled 

In a crash program, new tubes 

and machines to build and test 
them were evolved together 

To MEET an extreme emergency 
military demand, normal develop- 
ment and production procedures 
were short-circuited to get keyer 
tubes for vital defense equipment. 

Late in 1950 a review of produc- 
tion against requirements showed 
hydrogen thyratrons, needed chiefly 
to pulse magnetrons in radars, were 
in short supply. The problem was 
presented to the Signal Corps, and 
a round-the-clock program was 
initiated at the Signal Corps Pro- 
curement Agency, Philadelphia. 

Authority-Anticipating future 
needs, the Signal Corps group de- 
cided to establish multiple sources 
for the production of hydrogen 
thyratrons in the shortest possible 
time. To cover possible anti-trust 
violation suits, authority was ob- 

tained from the Attorney General 
to allow pooling engineering know- 
how among competitive companies. 

At integration committee meet- 
ings, representatives from all 
branches of the armed forces met 
with engineers from all the com- 
panies involved. According to 
B. D. Aaron, Signal Corps project 
engineer, "the most difficult 
problem at first was to get them 
to ask the right questions. Once 
we got past that, production and 
testing information and advice 
were freely swapped." Engineers 
from some companies toured other 
companies' plants, to learn how to 
make the equipment and tubes that 
grew as the program went along. 

Ad Lib-There were few speci- 
fications to guide the program and 
practically no prototypes. Small 
tubes were scaled up to big ones; 
interim types were made and 
finalized. Samples were flown to 

5 
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INDUSTRY REPORT-Continued 

Signal Corps Engineering Labor- 
atories for aging and engineering 
evaluation. Heavy equipment to 
heat, treat and test the tubes was 
built from whatever parts could be 
found. Components were flown to 
a plant in the middle west where 35- 
kva aging units were designed, 
rushed into production and shipped 
to tube producers. Other units were 
built in California and air -shipped 
to reduce hazards of transportation 
damage and attendent delays. 

Cooperation-When a company 
worked the bugs out of its produc- 
tion problems, complete engineering 
specifications were made of find- 
ings, and copies were sent to every 
other company in the program. En- 
gineering time for the crash pro- 
gram, and for future production 
programs, was thereby cut from 
several years to several months. 

Pilot plant production runs were 
established and contracts were writ- 
ten specifying that companies in- 
volved maintain production know- 
how and tooling for a minimum of 
six years. "In case M -day comes," 
Aaron said, "production can be ex- 
panded immediately, without wait- 

ing for contracts to be negotiated, 
bids to be given and orders placed. 
The machinery is all there, all ready 
and working." 

Thousands of type -approved thy- 
ratrons now roll off the lines, for 
use in the services' Skysweeper AA 
gun, among other things, and a 
precedent for similar future prob- 
lems has been established. 

Companies-Among those manu- 
facturers involved in the hydrogen 
thyratron program were, for 
equipment production: American 
Television Mfg. Corp., Kip Elec- 
tronics, Chatham Electronics, 
Douglas Laboratories, General 
Electric, Girdler Corp., Manson 
Laboratories, Marchant Research, 
Westinghouse. 

For tube production : Amer. 
Television Mfg. Corp., Amperex 
Electronics, Bomac Laboratories, 
Chatham Electronics, General 
Electric, Ku t h e Laboratories, 
Machlett Laboratories, Penta Lab- 
oratories, Radio Corp. of America, 
Sylvania Electric, Westinghouse. 

The companies included stretch 
cross country from New England 
to California. 

Business 

Controls-Last of price con- 
trols have been dropped in 
accord with Eisenhower's 
`orderly decontrol of prices'. 
OPS plans June 30 exit. 

Depreciation - Treasury is 
giving more liberal treat- 
ment of regulations on how 
fast plant and equipment 
can be written off for tax 
purposes. 

Labor-End of price and 
wage controls brought some 
price rises, rumbles of reopen- 
ing wage contract negotia- 
tions. Unemployment is about 
1.8 million, near last year's 1.7 
million, but employment is 1.8 
million higher, which makes 
the labor market tight. Mid - 

Briefs 

summer record of 63 million 
employed is expected. 

Buy American-Enacted in 
1933 under outgoing Hoover, 
the Buy American Act was up- 
held by Defense Secretary 
Wilson who turned down Brit- 
ish low bid on Army contract. 
President Eisenhower backed 
Wilson, bucked Dulles and 
Stassen. The law's '25 -percent 
under' interpretation, broken 
last June, is holding again. 

Copper-Price is down to 30 
cents per pound. It's a buyer's 
market now; National Produc- 
tion Authority has stopped 
allocating the metal because 
of 'favorable developments in 
the overall supply.' Imports 
and scrap production are up. 

1952 CIVIL AN VS MILITARY BUSINESS 
115 ELECTRONIC MANUFACTURERS 

AVERAGE -- 

i 
INDIVIDUAL COMPAN ES 

DEFENSE volume shows os . . . 

Electronic Companies 
Size Up Military Sales 

As defense spending cuts loom 
ahead, manufacturers look at 
military sales percentages 

ELECTRONIC manufacturers, both 
large and small, will do well to pre- 
pare for an increase in their com- 
mercial business and a decline in 
their military production, Glen Mc- 
Daniel, RTMA general counsel, told 
west coast electronic manufacturers 
recently. He declared it appears 
likely that military expenditures 
will be reduced or stretched out, 
"but how fast I don't know. Of one 
thing we can be sure, electronics 
and aircraft will remain paramount 
in whatever armament program is 
decided upon for the years ahead." 

Ratios-A survey of 15 manufac- 
turers in the field reveals that de- 
fense sales in 1952 (black 
columns) ranged from 10 to 
90 percent of total net sales, with 
an average for the companies of 45 
percent. This is lower than an esti- 
mate made last year by the Defense 
Department who set military sales 
at 53.3 percent of total sales in 1952. 
(ELECTRONICS, p 6, Aug. 1952) The 
percentage was expected to be 
lower as the defense delivery 
schedule "stretch out" went into 
effect last year. 

Companies-In 1951, smaller 
electronic companies reported pro- 
portionately more military business 
than did large firms. But major 
electronic manufacturers indicate 
they increased their defense busi- 
ness substantially in 1952. 

Shipments of electronic apparatus 
(Continued on page 8) 
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DON..T MISS THIS... 
Handy New Guide to 

4 , TR and ATR Tubes 

Be sure to get one of these time -saving 'eference guides to Sylvania's 

complete line of TR and ATR Tubes. 

At a glance it tells you about power ratirg and frKiJency, and shows which tubes 

are band-pass and which are tunable. Color cote ideitifies power rating 

quickly and accurately. Folds to compact, wallet size. 

If your Sylvania Representative can't supply you, mail the coupon for a copy NOW! 

I Sylvania Electric Products Inc. 
1 Dept. . 

York 19,06 N. Y. 
Broadway, 

y.1w7/ 11Y Y. 

Please send me a copy of the new handy guide to TR and 
ATR Tubes. 

II 

LIGHTING RADIO ELECTRONICS TELEVISION 1 

In Canada: Sylvania Electric (Canada) Ltd. 

University Tower Bldg., St. Catherine St., Montreal, P. 0. 
Name 

Street 

City Zone State 

ELECTRON MCS - June, 1953 Want more information? Use post card on lasi page. 7 
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INDUSTRY REPORT-Continued 

for the armed forces by RCA were 
approximately double those of 1951. 
Sylvania estimates that 28.5 percent 
of its net sales in 1952 were ac- 
counted for by defense products, 
nearly double 1951's volume. Zenith 
also reported that production and 
shipment of material for the mili- 
tary services, at a low level in 1951, 

increased materially in 1952 and 
amounted to approximately 10 per- 
cent of the company's net sales. 

Future-A l t h o u g h electronic 
manufacturers are concerned about 
the effect of a military cut-off on 
the industry, many would welcome 
the return to full civilian produc- 

ELECTRONIGRAPH-Natural Quartz Crystals 

tion. Profits are higher and the 
commercial sales outlook for 1953 is 
very promising. Already most com- 
panies have experienced record first 
quarters. But even without top 
civilian sales the present electronic 
defense backlog, which is at a peak, 
could carry the industry's big vol- 
ume well into 1954. 
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RAW MATERIAL 
IMPORTS AND CONSUMPTION 

54 
WAS RADIO- 

GRADE 
IN 1943 

¡ADD 065 MILLION LB OF 
SMALL CRYSTALS RECOVERED 
FROM SCRAP ON HAND 

WHITE BARS: YEARLY IMPORTS 
(EXCESS OVER CONSUMPTION 
WAS REJECTED BY CONSUMER 
OR WENT INTO NATIONAL 
STOCKPILE, CONSUMER STOCKS 
OR OPTICAL EQUIPMENT) 

BLACK BARS:YEARLY 
CONSUMPTION OF RADIO- 
GRADE QUARTZ 

-72% WAS RADIO -GRADE IN 1944; 
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1943-45 GOVT BUYING 
PRICES: $1.56 PER LB 
FOR 75 -GRAM CRYS- 
TALS TO $ 36.95 PER 
LB FOR 100 LB AND UP 

AVERAGE PRICE PER LB 
943-$340 
944- 4.95 
945- 4.65 
946- 6.40 
947- 3.95 
948- 3.40 
949- 460 
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951 - 1.62 
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BREAKDOWN: 
29,766,000 

RADIO OSC. 
153,000 

TELEPHONE 
RESONATORS 

20,000 
UNITS OF 
DETECTION 
EQPT. 

VJ DAY 
SEPT 1945 

i 

PRODUCTION OF 
FINISHED PLATES 

AVERAGE NO OF 
PIEZOELECTRIC UNITS 
PER LB OF USABLE 
QUARTZ: 

1942-95 
1943 -16.3 
1944 -17.0 
1945 -18 0 

SOURCES OF FIGURES. 
U.S BUREAU OF MINES 
MINERALS YEARBOOK 

1940'41 '42 '43 '44 '45 46 '47 '48 49 '50'51 

Status of Quartz Crystal Growing Plants in U.S. 

Industry changeover to small 
crystals, in plentiful supply 
from Brazil, eases needs 

PRODUCTION plants for growing syn- 
thetically the wartime needs of 
radio -grade quartz crystals could be 
built and equipped within a year if 
necessary. It may be assumed that 
military stockpiling of natural cry- 
stals has been geared to this time 
figure, hence there should be no 
shortages even if the Brazilian sup- 
ply were cut off today. 

Brazilian domination of the 
quartz market has been a bugaboo 
for a nation geared to the philoso- 
phy of always having a second 
source of supply. Most critical years 
were 1942 and 1943, when U-boats 
were sinking supply ships in the 

Caribbean. An air lift solved this 
problem. Tension eased further, 
after the war, with the announce- 
ment that Signal Corps sponsored 
research on quartz crystal growing 
had paid off. 

Change in Demand-C r y s t a 1 s 
under 200 grams, considered as 
scrap early in World War II, now 
serve because the industry has be- 
come adapted to use of finished 
plates approximately inch square 
or round. Small natural crystals 
cost only $1.25 to $4 a pound, as 
contrasted to $15 and up for the 
pound -size and larger crystals con- 
sidered necessary heretofore. 

Small crystals usually have much 
less twinning, hence give an even 
greater yield per pound despite in- 
creased geometric losses. With 

larger crystals, only 30 to 40 per- 
cent of the weight ordinarily is 
usable because of defects. 

Growing Costs-Under develop- 
mental conditions at Bell Telephone 
Laboratories and at Brush Labora- 
tories, costs have approximated $50 
per pound for synthetic crystals. 
With organized mechanized han- 
dling of the heavy autoclaves for 
loading and unloading, this cost 
may be better than halved in full 
production. 

A further reduction in net cost 
per finished plate is possible because 
synthetic crystals are relatively 
free from flaws and hence may ap- 
proach 100 -percent usability ex- 
cept for geometric losses in cutting. 
By varying growing time and 

(Continued on page 10) 
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BUTTOfl 

CERAMIC 
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CAPAC TORS 

Unique design possibilities ... better VHF and UHF 
performance ... simplified equipment construction- 
these are but a few of the advantages of Sprague Button 

Ceramic Capacitors. In coupling, bypass, and feed-thru 

filter applications, these wafer -dielectric units have 

higher self -resonant frequencies than capacitors using 

a conventional dielectric tube. 
Button stand-off types, or example, minimize ground 

inductance and hold it at a fixed value while providing 
a short and radially unifo lm bypass to ground. The 
dielectric button is housed in the top of a hex head 

machine screw, or in a metal shell for ferrule clip 

mounting. Lug terminals are located at tube socket 

height for short, uniform lead lengths. 
All Sprague button capacitors are sealed against 

moisture by a high temperature plastic resin ... are 

rated at 500 volts do ... and are available in Characteristic 
SL and GA bodies. A letterhead request for Engineering 
Bulletin 605 brings complete details. Write 
Sprague Electric Company, 35 Marshall Street, 
North Adams, Massachusetts. 

WORLD'S LARGEST CAPACITOR MANUFACTURER 

EXPORT FOR THE AMERICAS: SPRAGUE ELECTRIC INTERNATIONAL LTD., NORTH ADAMS, MASS. CABLE: SPREXINT 

ELECTRON ICS - June, 1953 9 
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Batch of 11 perfect 160 -gram quartz 
crystals being unloaded by A. C. 
Walker after growing 48 days in 
4 -foot autoclave at Bell Telephone 
Labs in Murray Hill, N. J. Threaded 
cap is removed with huge wrench and 
chain hoist, after which welded -steel 
inner liner is sawed open. Project is 
sponsored by Signal Corps Engineering 
Labs of Fort Monmouth 

choosing the right angle for the 
quartz seed plate, the synthetics can 
be made almost exactly the optimum 
size and orientation for cutting a 
particular type of plate with mini- 
mum cutting waste. Despite all this, 
the present cost of the synthetic 
product is way more than the cur- 
rent rate for radio -grade Brazilian 
quartz. However, it is reasonable 
to believe that large-scale commer- 
cial production eventually will be 
feasible because of a greater poten- 
tial yield from synthetic quartz. 

In the military picture, cost of 
raw quartz is secondary to avail- 
ability. This is partly why the Sig- 
nal Corps sponsors crystal -growing 
research at both BTL and Brush. 

Process Details-Both labs grow 
the crystals by suspending seed 
plates in an alkaline solution be- 
tween 350C and 400C and high pres- 
sure, with scrap natural quartz at 
the bottom. BTL uses a welded auto- 
clave at 15,000 lb per sq inch (ELEC- 
TRONICS, p 96, April 1951), and gets 
about 5 lb of quartz per month per 
cu ft of autoclave space. 

Brush uses a continuously -rocked 
double -chamber autoclave at 5,000 
lb per sq inch (ELECTRONICS, p 238, 
April 1953), and gets about the 
same output per eu ft. 

Broadcasters Made Money In '52 
Station revenues for 1952 are 
5 percent higher than total 
dollar take in 1951 

TOTAL revenue of the radio -broad- 
casting industry in 1952 amounted 
to $473.1 million, 5 percent above 
the previous year. Figures are 
from a preliminary FCC report. 
While 7 networks, including owned 
stations, estimated total revenues 
of $101.0 million or 2.9 percent be- 
low 1951, more than 2,300 radio 
stations estimated total revenues of 
$372.1 million, an increase of 7.4 
percent above 1951. Thus radio in- 
come for networks and individual 
stations followed the same pattern 
as did tv income for networks and 
individual stations in 1952. (ELEC- 
TRONICS, p 22, May, 1953) 

Added to the estimated $336.3 
million total revenues of tv broad- 
casters, the combined industry rev- 
enues in 1952 reached $809.4 million 
showing a marked increase of 18 
percent above 1951. 

Income vs Revenue-Radio in- 
dustry income before federal in- 
come taxes rose to $62.6 million in 
1952 after having dropped to $57.5 
million in 1951 from a peak of $68.2 

million in 1950. Networks, including 
owned and operated stations, esti- 
mated 1952 income at $11.2 million 
or 11 percent above 1951. Total in- 
come of 2,300 radio stations was 
estimated at $51.4 million or 8.4 
percent above 1951. The 814 a -m 
stations licensed in 1941 and prior 
years, comprising slightly more 
that of all a -m stations, accounted 
for almost of the total revenues 
and il of the total income of all a -m 
stations. 

TV vs Radio-A total of 470 a -m 
stations in tv markets estimated 
their 1952 revenues at $171.5 mil- 
lion or 2 percent above 1951. In 
non -tv markets, 1,629 a -m stations 
estimated their total revenues at 
$199.6 million, almost 11 percent 
above 1951. Increased total reve- 
nues in 1952 were reported by about 
three out of five a -m stations in 
the tv markets and by four out of 
five a -m stations in the non -tv 
markets. Overall, 74 percent of 
the total stations reported in- 
creased revenues in 1952. 

Losses were reported by 15.9 per- 
cent of the 2,276 a -m stations. This 
is the smallest number since 1946 
when 11 percent of the 1,015 then 
operating were unprofitable. 

U.S. Surveys Labor Picture 

Number of stoppages has de- 
clined sharply since 1950 but 
total man -days idle have risen 

TREND in work stoppages involving 
six or more workers and lasting for 
a full shift or longer shows up in a 
report by the Labor Department. 
Last year there were 30 such stop- 
pages in the communications equip- 
ment field, radio, tv, equipment and 
parts manufacturers. This was the 
lowest number of disputes to be 
recorded since 1949. However, man - 
days idle as a result of the 30 stop- 
pages totalled 327,000, the largest 
number since 1950 when total 
reached 368,000. 

Although the number of disputes 

was lower, the stoppages evidently 
affected larger companies for longer 
periods of time. In 1952, two com- 
panies in the electronics field had 
strikes involving 10,000 or more 
workers, while in 1951 there was 
only one such stoppage. 

Pattern-According to the Labor 
Department, the largest number of 
work stoppages have been caused by 
disputes over wages and shorter 
hours. Other prevalent reasons are : 

union organization, working con- 
ditions, interunion and intraunion 
matters. 

Fluctuation, as seen in total man - 
days idle, seems to follow the sales 
pattern of the radio -tv industry. In 

(Continued on page 14) 
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Do you have 
up -to -the minute information 

on these 14 Centralab 
electronic components? 

it's easy to get -at no cost 

-see next two pages 
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Check to bring your design file up to date... 
and be first with the newest 

If you're one of the thousands of elec- 

tronic engineers specifying Centralab 
electronic components-you'll want these 

14 new bulletins ... just off the press. 

Each contains essential, exact specifica- 

tions for radio TV, UHF and VHF ap- 

plications. 

PRINTED ELECTRONIC CIRCUITS 

1. AUDET, PC -150 arid PC -151. Centralab's 
audio detector plate for a -c, d -c receiver 
output stages. Bulletin 42-129. 

2. PENDEI, PC -160. Remarkably small PEC 
consisting of 4 resistors and 5 capacitors 
requiring only 9 connections, instead of the 
usual 18. Bulletin 42-149. 

3. Model 2 AMPEC, PC -200 and PC -201. A 
three -stage speech amplifier smaller than 
the cover of ordinary book matches. Bulle- 
tin 42-117R. 

4. Model 3 AMPEC, PC -202 and PC -204. Post- 
age -stamp size three -stage speech amplifier 
for sub -miniatures. Bulletin 42-130R. 

5. PENTODE COUPLÂTES, PC -90 and PC -91. 
Even smaller than before. A complete pen- 
tode inter -stage coupling circuit. Bulletin 
42-128R. 

6. TRIODE COUPLÂTES, PC -70, PC -71, PC -80. 
PC -81, for inter -stage audio coupling cir- 
cuits. New space -saving design. Bulletin 
42-1278. 

7. SMALL PLATE COMPONENTS. Tiny resistor - 
capacitor combinations. Seven plates, in- 
cluding famous "Filpec," fit scores of mini- 
ature applications. Bulletin 42-132. 

VARIABLE RESISTORS 

8. Model 1 RADIOHMSC. Smallest variable re- 
sistor on the market (only 5/8" dia.). In- 
cludes data on new Hi -Torque model. Bul- 
letin 42-158. 

9. Model 2 EXPRESS RADIOHM. Quick -deliv- 
ery, switch -type variable resistor. Shafts 
staked directly to radiohm on your order. 
Bulletin 42-163. 

CAPACITORS 

10. TYPE 950 HIGH -ACCURACY. For exacting 
electronic applications in r.f. circuits. Bul- 
letin 42-123. 

11. BUTTON -TYPE CERAMIC CAPACITORS. Five 
different types, solder -sealed for HF. UHF, 
VHF applications. Bulletin 42-122R. 

www.americanradiohistory.com



. , write for these 14 new pictorial technical bulletins 

on important Centralab electronic developments 

12. STAND-OFF. Designed especially for by- 

passing r.f. circuits to ground in low - 
power applications. Bulletin 42.12IR. 

13. TRANSMITTING. For transmitters, other 
high -voltage portable gear. Extremely 
compact and rugged. Bulletin 42-102R. 

14. BC TUBULARS. New data on dependable 
BC -HI-KAPS, long preferred for by-pass 
coupling. Bulletin 42-3R. 

You can depend on Centralab electronic com- 

ponents to maintain the high perfection and 

performance expected of modern electronic 
gear. By having full information at your fin- 

gertips, you can be sure of keeping abreast of 
111 the fast -changing electronics field. For your 

convenience, we've included a handy coupon. 

Cenuálab a 
A Division of Globe -Union Inc. 

Milwaukee 1, Wis. 
In Canada, 635 Queen Street East, Toronto, Ontario 

"JUST CHECK THE ITEMS YOU WANT 

AND WE'LL SEE THAT YOU GET THEM 

BY RETURN MAIL." 

CENTRALAB, A Division of Globe -Union Inc. 

914-F E. Keefe Ave., Milwaukee 1, Wis. 

42-129 

42-127R 

42-122R 

NAME 

COMPANY 

TITLE 

ADDRESS 

42-149 

42-132 

E 42-102R 

42-117R 

E 42-158 

C 42-121R 

rJ 42-130R 

42-163 

L 42-3R 

42-1288 

42-123 

CITY ZONE STATE 
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1950, big sales year for manufac- 
turers, man -days idle were highest. 
Then as business slumped in 1951 
and regained in 1952, man -days idle 
followed the same course. 

1953-There have been a number 
of work stoppages in the electronics 
industry so far this year but only 
one of any severity. It involves 
more than 10,000 workers and sev- 
eral weeks duration. But there are 
rumblings of more wage disputes 
in the steel industry that could 
affect electronics. 

Television Highlights NARTB Show 

Broadcasters see 3-D telecast; 
remote control and low -budget 
operation also discussed 

THEME of the recent NARTB con- 
vention seemed to be "What else 
can you do with television?" The 
1,500 conventioneers who crowded 
Los Angeles' Biltmore Hotel heard 
reports on three-dimensional tv, 
color tv, intercontinental tv and tv 
in a can. Low -budget operation of 
small -city television stations and 
remote control of a -m and f -m 
broadcast transmitters were dis- 
cussed in several papers. Fifty -odd 
suppliers of broadcast equipment 
and services exhibited. 

Three-D-An experimental tele- 
cast over KECA-TV ABC -Para - 
mount's L. A. outlet showed dele- 
gates how the illusion of depth may 
be achieved in television. Special 
receivers at the Biltmore using two 
picture tubes resolved their images 
on a 3 by 4 -ft viewing screen. 

Three -Dimensional Television Lens 

Wide-angle lens giving 142 -degree field of view, as used Lit the Navy's Special 
Devices Center, Sands Point, N. Y. in a gunnery trainer. A television system 
using this wide-angle lens and a spherical -screen projection receiver to provide 
three-dimensional television is presently under development at RCA 

Viewers needed Polaroid glasses. 
The emphasis was also on 3-D at 

the Statler where 1,000 SMPTA 
members concurrently held their an- 
nual confab. 

Color-Discussing the future of 
color television, RCA's General 
Sarnoff prognosticated that once 
the FCC authorizes color it will take 
industry nine to 12 months to tool 
up and produce. Sarnoff also pre- 
dicted the failure of subscription 
television on a national scale. 

Features of the NTSC color tele- 
vision system were discussed in a 
paper by Dr. W. R. G. Baker of GE. 

Around the World-Interconti- 
nental television may be just over 
the horizon according to Neal Mc- 
Naughten, NARTB's engineering 
manager. High-powered microwave 
relays and submarine cables with 
transistor amplifiers would do the 
trick. 

Low Budgets-Reflecting tele- 
vision's post -freeze trek to the hin- 
terland, low -budget operation of a 
small -city station was the subject 
of a panel discussion. In the same 
vein, Federal engineers presented a 
paper on how to set up a television 
station with two technicians while 
GE demonstrated a packaged tv sta- 
tion designed for one-man opera- 
tion. 

Low -budget operations, it de- 
veloped, are still not low enough for 
stations serving markets under 
100,000 population. Tab for essen- 
tial equipment comes to $300,000 
with yearly operating cost running 
between $175,000 and $300,000. 

Canned TV-Importance of 
canned entertainment in post -freeze 
television was attested to by at least 
six equipment makers. General Pre- 
cision, Standard Electronics, Fed- 
eral and RCA exhibited small 
cameras especially suited for film 
reproduction.. Philco and DuMont 
both introduced continuous -motion 
film scanners. 

Reporting on his company's sys- 

(Continued on page 16) 
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SHOCK AND VIBRA TION 
NEWS 

Simplify Your Packing and 

Protect Your Product 
with Barrymounts 

Photograph courtesy of PHILCO CORPORATION, Government and Industrial Division 

The problem of protecting delicate equipment in transit is 

enormously simplified by properly designed shock mounts 

built right into the packaging. Barry shock mounts, designed 

for protection against the severest shocks of military service, 

have demonstrated their value in this industrial application. 

Philco Corporation has made Barrymounts standard 

in packaging design for the entire Philco Micro- 

wave Program, and has shipped thousands of 

microwave equipments all over the world without 

the slightest damage. Philco microwave equipment 

is shipped pre -assembled, with all the tubes, glass 

dessicators, and crystals in place. On arrival, the 

only work required is powering the equipment. 

Barrymounts are the modern method of shock protection. Let 

them simplify your packaging problems. Write today for 
more detailed information. 

THE BARRY CORP. 

707 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS 

SALES REPRESENTATIVES IN 

Atlanta Baltimore Chicago Cleveland Dallas Dayton Detroit Los Angeles Minneapolis New York 

Philadelphia Phoenix Rochester St. Louis Son Francisco Seattle Toronto Washington 

ELECTRONICS - June, 1953 Want more information? Use post card on last page. 15 
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tern for recording tv programs on 
tape, John T. Mullin of Bing Crosby 
Enterprises claimed the tape would 
record both sound and picture with 
the quality of a live telecast. 

Movies Triple 
Audio Facilities 
NEWCOMER in the 3D field is 
CinemaScope, which uses a 65 -foot 
wide screen, a single projector and 
no glasses. Behind the screen are 
three speakers, each with its sep- 
arate amplifying system and sound 
track, to produce a stereophonic 
sound effect. 

Installation costs big theaters 
about $10,000, little theaters less, 
according to Twentieth Century - 
Fox. The company expects 12,000 
installations to be made by the end 
of next year. 

Expansion Plans for 
Puerto Rico Plants 

Subassembly and parts plants 
plow back tax-exempt profits; 
many new plants are under way 

PRACTICALLY all of the electronic 
plants established in Puerto Rico in 
the last two years are actively ex- 
panding. Business is good down 
there, because most of this ex- 
pansion money comes from profits 
inflated by tax -exemption. 

Figures tell the story ; present 
total square -footage of operating 
plants is about 115,000 and goes to 
an estimated 350,000 by year-end 
for expanded and new plants com- 
bined. Total present employment 
of 875 correspondingly jumps to 
about 3,500. The accompanying 
tabulation gives the present picture 
in detail, as derived by combining 
latest figures of Puerto Rico's Eco- 
nomic Development Administration 
(New York City office: 600 Fifth 
Ave.) with observations made dur- 
ing editorial visits to operating 
plants. 

Profits-There are two methods 
of showing a high profit on elec- 
tronic operations in Puerto Rico: 

ELECTRONIC PLANTS IN PUERTO RICO 

Name of Firm 

Ben Ida Electronics 

Borinquen Radio Com- 
ponents Corp. 

Caribe Aircraft Radio 
Corp. (Related to 
Lavoie Labs) 

Coradel Mfg. Co. Caguas June '52 

Diversified Products Carolina May '53 
Corp. 

Empire Industries Inc. Bayamon Future 
John Hackes & Siegler Hato Rey Future 
Hemisphere Corp. Rio Piedras July '53 

(Related to National 
Moldite Co.) 

Hermetic Seal Prod- Hato Rey Aug. '51 
ucts Co. of Puerto 
Rico Inc. 

Hycor Co., Inc. 

Location Started 

Hato Rey 

Rio Piedras 

Coamo 

Jan. '52 

Future 

May '52 

Vega Baja Nov. '52 

Interamerica Santurce Future 
Electronics Corp. 

Pamcor Inc. Rio Piedras May '53 

Phillips Control Corp. San Juan June '52 

Port Electric Corp. Catano Future 
Radell Corp. San Juan Jan. '52 

Rectifier Corp. of Fajardo May '53 
Puerto Rico 

Rico Electronics Inc. Vega Alta Jan. '53 
(Related to National 
Video Corp.) 

Statham Instruments Hato Rey Future 
Inc. 

Sylvania Electric of Rio Piedras Oct. '51 
P. R. Inc. 

Triplett Electric Co. of Bayamon Apr. '52 
P. R. Inc. 

Weller Mfg. Co. Bayamon Dec. '50 

Sq Ft Empl Chief Products 

3,500 - Amplifiers & record 
players 

Radio hardware & 
structural parts 

10,800 80 Radar subassemblies, 
coils & filters 

5,000 -- Lightning arresters & 
lead-ins 

Ceramic insulators 

Transformers 
Quartz crystals 

11,000 30 Molded coil forms & 
ferrite cores 

10,000 110 Feed -through insula- 
tors 

1,500 35 Precision resistors & 
toroids 

Hearing aids & com- 
ponents 

11,500 -- Terminals & connec- 
tors 

8,000 50 Aircraft relays, coils 
& solenoids 

Radio tuning devices 
3,250 70 Deposited carbon 

resistors & vhf 
coils 

Components 

11,500 TV picture -tube 
guns 

37,000 400 

8,000 65 

8,000 60 

Scientific instruments 

Mica punchings, 
tube parts & com- 
ponents 

Meters and multi - 
meters 

Soldering guns 

Method 1. Produce a product 
having high labor content and low 
transportation cost (practically 
everything in electronics field), 
placing emphasis on a topnotch 
labor training program, on good 
management and on an incentive 
program that rewards labor for 
extra effort. This method takes 
maximum advantage of the island's 
45 -cent labor rate. 

Method 2. Operate as a small, new 
firm which has a low base for U. S. 
excess profits tax but is expanding 
rapidly because of good manage- 
ment or because of a secret process 

or successful new product. Such a 
firm can take maximum advantage 
of tax exemption. 

Wages-Minimum wages for 
labor in electronic plants are set by 
a committee of nine representing 
management, labor and the public 
interest equally. Applicable U. S. 
laws are ambiguous in specifying 
that wages on the island must not 
be so low as to constitute unfair 
competition with U. S. labor, yet 
not so high as to diminish employ- 
ment in Puerto Rico. The commit - 

(Continued on page 18) 
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for Increased 
Perforrnanceand Even Songer life 

with DULk Construction 

brush -track 
Construction 

The new 
DURATRAK the variable 

improvement 
in 

ent by 
ost important imp 

originaldevelopment a them former since its 
autotrans 
General Radio 

Company in 1933' 

brim with Duratrak have these Important Advantages- 
* Longer Life - essentially that 

of any fixed -ratio power trans- 
former 

* High Initial Surge Currents - 
all VARIACs with DURA - 
T RA K will withstand ini- 
tial surges ten times their 
rated current 

* Overloads - safe allowable overload 
is considerably in excess of that 
possible with old-style VA RIACs 

* Less Maintenance - under normal con- 
ditions maintenance of these new 
VARIACs is negligible - the new 
DURATRAK is subjected to no 
deterioration when VARIACs are 
operated within their rated load 

Fill in Coupon Below for Your Copy of the NEW 144R/AC BULLETIN 

The new Duratrak type 
of construction is found exclu- 
sively in VARIACs. These units 
set a new standard in reliability, 
greatly improved performance, 
long life and minimum of main- 
tenance. 

J 
the Orl 

r., Continuousiginaly-Adjustable 
\,.... Autotrans former 

GENERAL RADIO Company, 275 Massachusetts Avenue, Cambridge 39, Mass. 

Send me a copy of the NEW Variac Bulletin which describes 
the new Variacs with Duratrak. 

Name 

Company 

Street 

City Zone 

(564) 

State 
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tee meets about every two years, 
and it takes another year to put a 
wage change into effect. 

For the electronics industry, the 
present minimum is 45¢ an hour. 
In well -established plants, merit 
raises may bring this as high as 58¢ 
an hour for assembly -line workers, 
with group leaders (supervising 
about 12 workers) making $150 to 
$325 a month. Machine -shop and 
maintenance electrician rates are 
75¢ to 80e an hour. 

Taxes-Present laws provide 
complete exemption from insular 
taxes until 1959. A new law now 
under consideration will give each 
new plant 10 full years of exemp- 
tion. To show maximum untaxed 
profit, business transactions must 
be completed in Puerto Rico. Most 
firms achieve this by pricing their 
products FOB San Juan. 

Productivity -A government 
survey of five electronic plants in- 

dicated that after an average of 
84 months of operation, worker pro- 
ductivity was 95 percent of that in 
mainland plants and quality of out- 
put was 88 percent of U. S. 
standards. Most of the workers 
involved had not worked in a 
factory before, but had high manual 
dexterity. Individual firms have 
achieved as high as 120 percent of 
mainland productivity on repetitive 
high-speed manual operations. 
Temperature and humidity are 
more comfortable than around New 
York City even in summer, hence do 
not affect production. 

Productivity of native workers 
is a function of training, manage- 
ment and choice of human material, 
just as anywhere else. One firm 
uses with excellent success a modi- 
fied piecework incentive program 
based on three-month output rather 
than daily output. If a worker 
attains the norm at the end of three 
months, he gets a raise; if not, he 
gets fired. 

World Radio Output Increases 

RADIO receivers are still the number 
one electronic product throughout 
the world despite substantial gains 
made by tv abroad. The statistics 
from the United Nations show that 
more than 181 million radio sets are 
in use today, a probable retail value 
of over 9 billion dollars. By conti- 
nents, as indicated in the chart, 
North America has more radio sets 
in use than the rest of the world 
combined. 

In terms of receivers per 1,000 
inhabitants, the U. S. again leads 
with 620, followed by Sweden with 
301 and the Falkland Islands in 
South America with 300. Two coun- 
tries where set saturation is of no 
concern are French Equatorial 
Africa and Tanganyika, each with 
0.2 radios per 1,000 inhabitants. 

Production-Although 17 coun- 
tries in the world produced radios 
in the past 4 years only 11 reported 
complete production figures to the 
UN. Excluding the U. S., the rest 
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of the world produced 4.5 million 
radios in 1949, 5.7 million in 1950 
and 6.3 million in 1951, the latest 
reported year. U. S. production of 
radios during these years was 
nearly double the rest of the world's 
output in each year. 

Germany was second biggest pro- 
ducer in 1951 with 2.2 million re - 

Germany gets set to tap the European 
bicycle market with this $1 1.40 bike 
radio. Loudspeaker is built into the 
lamp housing. Two dry cells fit under 
the saddle 

ceivers that year, almost double its 
production of 1.1 million in 1949. 

The United Kingdom followed 
Germany with an output of 2.1 mil- 
lion sets in 1951 compared to 1.3 
million in 1950 when she was the 
world's second place producer. 

Of 11 countries reporting, only 
Canada, Japan, Norway and Yugo- 
slavia experienced a decline in set 
production between 1949 and 1951. 
India, Austria, Denmark, Germany, 
Iceland, United Kingdom and Aus- 
tralia were all on the upswing. 

Loudspeaker Business 

Follows New Trends 

Volume this year is expected 
to reach 22.5 million units, a 

3.2 million gain over 1952 

RTMA RECENTLY estimated in a re- 
port to NPA that 1953 loudspeaker 
production would total 22.5 million 
units compared with 18.8 produced 
in 1952. The average weight of an 
Alnico 5 magnet per speaker is 11 
oz, so this year the industry will 
need approximately 2.1 million 
pounds of Alnico 5 material. 

The increase over 1952 produc- 
tion is believed due to the opening 

(Continued on page 20) 
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Two GL -6251's in your new v -h -f cir 

cuit will boost E. R. P. to the full au- 

thorized 316 kw! 

Here's a plus: only 5 kw is needed to 

drive a pair of these high -gain tetrode5! 

Low -power TV transmitters now on the 

air-by adding an amplifier stage wit 

two GL-6251's-can increase signal 

strength to top levels at moderate cost. 

Manufacture and sale of these amplifier 

GENERAL 

/foø' FOR THE FIRST TIME 

25 KW 
RT 220 MC! 

SUPER -POWER! 25 kw output at sync. 
peak level. 

LOW DRIVE! 10 -to -1 tube gain. 

ALL V -H -F TV BANDS! 220 -mc frequency 
at max ratings. 

ULTRA -MODERN! Ring -seal design; ce- 
ramic construction. 

COMPACT! Approx. 14" high. 

NEW 
GL -6251 
POWER 

TETRODE 

Makes SUPER -POWER available tc TV Transmitter Designers! 

:ir_uits t3 TV stations, is a profit oppor- 

tunity fo- you second only to that from 

ap?lying GL -6251's in new h_gh-power 

v -Y. -f transmitters, where your customers 

require maximum E. R. P. from the start. 

GL -6251 is the big new tube for your 

big jobs! Get complete information about 

th.s SUPER -POWER tetrode from Tube 

D ?parte. ent, General Electric Company, 

Schenectady 5, New York. 
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INDUSTRY REPORT-Continued 

of new tv areas and a lack of fin- 
ished set inventory in the hands 
of the industry. 

Market-Approximately 7 mil- 
lion units will go to tv set producers 
and about 8 million to radio manu- 
facturers, if predictions hold true. 
Remaining sales will be split up 
among hi-fi, industrial, military and 
replacement markets. 

Product-S o m e manufacturers 
see an increasing trend in radio 
and tv set design toward smaller 
sets, fewer combinations, more 
table models. This means smaller 
loud speakers and smaller dollar 
volume per unit for companies. 

However, other loudspeaker man- 
ufacturers are optimistic because 
of the accelerating hi-fi trend which 
has made the public more fidelity 
conscious and has resulted in a 
noticeable increase in sales of heav- 
ier and larger units. It had also 
caused some set manufacturers to 
equip combination sets with larger 
cones, the 12 inch instead of the 10 
inch, despite higher cost. 

Manufacturers are now using 
larger loundspeakers in their port- 
able lines. Motorola, with its new 
design that incorporates the magnet 
and associated components within 
the cone, now is able to use a 7 -inch 
loud speaker in place of a 4 inch 
(ELECTRONICS, p 8, May, 1953). 

Meters Fluid Flow 

Flowability of a fluid is measured in- 
stantly and continuously with this new 
instrument for industry and the medi- 
cal profession. A small ultrasonic sens- 
ing probe is applied to a blood sample 
while on electronic computer and re- 
corder chart how fast a clot is formed 
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PLOT of output indexes shows electronics out in front. On page 4 of each issue . 

New 'Figures' Show Business Trends 

Cumulative totals on page 4 

of each issue compare current 
and previous year's output 

RECENTLY added to the regular 
`Figures of the Month' page of 
ELECTRONICS is a new subdepart- 
ment called `Figures of the Year'. 
The statistics printed each month 
under this heading show at a glance 
cumulative monthly conditions in 
the electronics business as com- 
pared to the same time last year. 

This month's totals show a sig- 
nificant increase in general produc- 
tion and sales for the first quarter 
of '53 as compared to '52. Cathode- 
ray tube production almost tripled, 
with an increase of 168.91 percent 
over last year. Radio and television 
set production remained high. 

Output Index-The `Electronics 
Output Index' (also on page 4) 
continues to reflect a healthy situa- 
tion in the industry. As shown in 
the accompanying chart comparing 
the electronics index with similarly 
compiled statistics on industry in 
general, output of electronics goods 
has increased about 100 percent 
since 1947, while increase in gen- 
eral, industry amounts to around 
25 percent. 

Computed largely from Bureau 
of Labor Statistics, the Output 
Index shows activity in both mili- 
tary and commercial electronics. A 
slight drop-off may be expected dur- 
ing summer months as the Ameri- 
can public turns to trout lines. 

Financial Roundup 
OUTSTANDING gains for the first 3 

months of 1953 compared to the 
same period last year were regis- 
tered by companies in the elec- 
tronics field. National City Bank of 
New York reports that total net in- 
come in the first quarter for 23 
companies was $78.3 million com- 
pared to $54.4 million in 1952, a 
44 -percent increase. Profit reports 
by individual companies in the first 
3 months of 
follows : 

this year are as 

Net Profit (3 mos.) 
Company 1953 1952 
Admiral $3,056,878 $1,515,506 
CBS 2,404,935 1,522.796 
Hoffman 476,646 401.675 
IBM 7,520,105 6.797.876 
Magnavox 1,782,000 558.1100 
Minn. Honeywell 2,332,770 1,294.583 
Motorola 3,174,208 2.238.135 
RCA 9,293,141 7,07 6.520 
Raytheon 1,355,000 408.000 
Sylvania 3,679,243 1,953,771 
TelAutograph 44,856 47.443 
Tung Sol 552,318 492.241 
Zenith 2,109,461 1,083.242 

Securities-Computer Manufac- 
turing Corp. filed with SEC cover - 

(Continued on page 22) 
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OMNIRANGE NAVIGATION RECEIVER 

Is the Heart of the Famous 

Collins Navigation System 

Midland Crystals are entrusted with 
the exacting job of frequency control 
in the Collins 51R-3. Thirty-four crys- 
tals provide complete 280 -channel cov- 
erage. In such critical service, there 
can be no compromise with quality, 
precision, and undeviating perform- 
ance under every operating stress. 

Midland Crystals measure up to Col- 
lins' strict standards because every 

The Collins 51R-3 Navigation Receiver is typical of the 
outstanding developments of the Collins Radio Company 
for aviation, navigation, and communication. It is in 
wide use among airlines, private, and military planes. 
With accessories, it is the heart of the Collins navigation 
system to which is entrusted the efficient and safe opera- 
tion of every type aircraft. 

CRYSTALS Play a Vital Role 

one of the millions of Midland Crys- 
tals in use today is a product of Mid- 
land Quality Control. This is the sys- 
tem by which every crystal is constant- 
ly checked and tested at every step in 
processing. Midland employs the high- 
est technical skill and finest produc- 
tion facilities known to the industry. 
It is your assurance of completely de- 
pendable crystal performance. 

Vlititt-get &fa hid, coWn- coxa, ota 

AtigitiiMiekye/Kie, 

MANUFACTURING COMPANY, INC. 
3155 Fiberglas Road Kansas City, Kansas 

WOR LD'S LARGEST PRODUCER OF QUARTZ CRYSTALS 
ELECTRON ICS - June, 1953 Want more information? Use post card on last page. 21 
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ing 150,000 shares of common stock 
par 10 cents to be offered at $1 per 
share. Net proceeds will be used for 
working capital and for general cor- 
porate purposes. 

General Electric proposed a stock 
option plan for key employees. Par- 
ticipants selected will be given the 
right to purchase GE common stock 
of no par value at 100 percent of 
the fair market value on the date 
the option is granted. 

Restricted stock options may be 
granted by GE to from 700 to 1,200 
employees for the purchase of not 
more in grand total of 1.4 million 
shares of common stock. The stocks 
would be taken from unissued com- 
mon stock of which there are 6,154,- 
073 shares. Proceeds of the sales 
will go into general funds. 

RCA placed privately with a 
group of institutional investors $10 
million in 3i -percent promissory 
notes due May 1, 1977, bringing to 
$40 million the amount borrowed 
under a $50 million credit set up in 
February, 1952. Proceeds are to be 
used for working capital and to 
take care of increased volume of 
defense business. 

Weston Electrical Instrument 
Corp. registered with SEC covering 
107,055 shares of its capital stock, 
$12.50 par, to be offered for sub- 
scription by stockholders at the rate 
of one new share for each 3 shares 
held on the record date. The com- 
pany will use $2 million of the pro- 
ceeds to reduce bank loans. The bal- 
ance will be added to general funds 
of the company. 

Hedging Plan Bolsters Lean Years 

Electronic manufacturers 
evaluate selling costs and plans 
to increase sales effectiveness 

ANALYSIS of the selling, general and 
administrative expenses of 13 elec- 
tronic manufacturers for the past 
ten years indicates that companies 
are spending more for total sales, 
the expenditure last year reaching 
the highest point since 1943. But in 
1952, as a percentage of net sales, 
which also reached record highs, 
sales expenses declined. 

Strategy-Selling costs have fol- 
lowed a fairly stable path since 
World War II because many elec- 
tronic manufacturers allocate sales 
budgets by a set percentage of sales 
and spend more for sales when they 
are at a peak. 

With defense cuts and tougher 
competition just ahead, electronic 
manufacturers are taking another 
look at this concept of tying ex- 
penditures to sales, in an effort to 
get more effective use out of their 
funds. 

New Approach-One plan for 
better sales spending was recently 
advanced by Gwilym A. Price, presi- 
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dent of Westinghouse. He proposes 
a tax law that will permit com- 
panies to set up funded promotional 
reserves as tax-exempt costs in good 
years, for spending in lean years. 

Price Plan-"The tax deduction - 
reserve plan would overcome this 
normal tendency to reduce sales 
budgets when sales were low. Un- 
der such a plan, the Treasury would 
allow a company with a past history 
of spending on sales and market de- 
velopment to deduct tax-free a cer- 
tain percentage of its gross. The 
company would spend this money 
for defined objectives, under ap- 
proved conditions within a certain 
period." 

Station Power Gains 
Extend TV Markets 
IMPORTANT to televison receiver 
sales are existing tv markets in 
which stations have upped their 
power and increased coverage. Since 
June 1, 1951, over 60 tv stations 
have improved their facilities affect- 
ing over half the country's markets. 
NBC alone reports that 41 of its tv 
affiliates have boosted power since 
then. 

Markets-Although extension of 
coverage in terms of homes and 
audience is difficult to ascertain, set 
manufacturers agree that in old 
markets improved transmission by 
tv stations has provided a stimulant 
to business and has increased fringe 
sales just as improved tv receivers 
did in the past. It is estimated cov- 
erage increased 5 to 10 miles in 
many markets. 

Future-A number of tv stations 
plan power increases in the near 
future and have FCC okays. Appli- 
cations by 19 other stations are 
pending approval. Markets expected 
to get power boosts in the near 
future are: Boston, WNAC-TV; 
Cincinnati, WLWT; Columbus, 
WLWC; Buffalo, WBEN-TV; Aus- 
tin, Texas, KTBC-TV. 

Transistor Improvement 
Promises Bright Future 
Hermetic sealing and use of 
new materials may eliminate 
moisture and temperature bugs 

STEADY PROGRESS is being made 
toward solving the moisture prob- 
lem and other troublesome factors 
in transistors. In an announcement 
by Zenith it was revealed that that 
company had been unable to make 
transistors stand up under hearing - 
aid conditions. It was reported that 
the transistors they tried failed 
rapidly in service, evidently due to 
high moisture conditions prevalent 
near the body where hearing aids 
are normally worn. 

Hermetic sealing promises to be 
a virtual cure-all for the moisture 
problem. One company, CBS -Hy - 

(Continued on page 24) 
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CHOOSES 

PANELYTE 
THE STRUCTURAL PLASTIC 

because PANELYTE has ALL 3! 

FULL RANGE OF FINEST QUALITY LAMINATE . 

With phenolic, melamine and silicone resins. Includes insulation for 
radio, TV and other electronic purposes. In sheets, rods, tubes, molded 
specialities, fabricated parts. 

OTHER PANELYTE PRODUCTS 

1. DECORATIVE, for table -tops, work surfaces, wall covering, 
etc., in sizes up to 4' x 10'. 

2. MOLDED LAMINATED PARTS-refrigerator inner -door panels, 
breaker strips, specialty molded items, breaker frames. 

3. INJECTION MOLDINGS -32, 48, 60, 200 oz. capacity. Tele- 
vision masks, refrigerator parts, industrial items, etc. 

4. REINFORCED PLASTICS-sheets, fabricated parts. 

CPANELYTE DIVISION 
1111 STRUCTY.L PLASTIC 

ST. REGIS PAPER COMPANY 
230 Pork Avenue, New York 17, New York 
Offices in Principal Cities 

1. HIGHEST STRENGTH 

2. DIMENSIONAL STABILITY 

3. GOOD ELECTRICAL PROPERTIES 

¿oR the tuning drive shafts in the ARN/6 Radio Compass - 
1 used in military and commercial aircraft-Bendix made a 
wise choice. 

Bendix selected Panelyte-12" shafts made of Grade 170 
Continuous Glass Cloth. This phenolic laminate withstands high 
torque loads-is stable under varying changes of temperature 
and humidity. Moisture absorption is only 0.1%. Electrical 
properties are excellent. 

Two Panelyte shafts are used. One passes through and tunes 
the five intermediate frequency circuits. The other passes. 
through and tunes all of the r -f circuits. 

Other Panelyte Glass Base grades include the following: 
GRADE 120, Staple glass cloth, phenolic resin, 

heat resistance. 
GRADE 130, Continuous glass cloth, silicone resin, 

high heat resistance. 
GRADE 135, Staple glass cloth, silicone resin, 

high heat resistance. 
GRADE 140, Continuous glass cloth, melamine resin, 

arc resistance, high strength. 
GRADE 601, Glass mat, polyester resin (reinforced plastic). 

Let us send you a free sample of Panelyte. Or a free copy of the 
Panelyte Industrial Catalog. Or, perhaps, you would like to talk 
with a Panelyte Engineer. Let us send you any, or all three- 
without obligation, of course. 

Simply Send in Coupon Today 

PANELYTE DIVISION ST. REGIS PAPER CO. 

230 Pork Avenue, New York 17, New York 

Please send me sample of Grade....Panelyte. 
Please send me Panelyte Industrial Catalog. 
Please have a Panelyte Engineer contact me. 

E- 6 

Name 

Firm Name 

Address 

City Zone Stare 
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tron, has already announced her- 
metically -sealed transistors, and 
several of the larger transistor 
makers indicate plans to do likewise 
in the very near future. The seal- 
ing process involves potting the 
transistor in a tiny (but so far 
costly) can equipped with a glass 
seal. 

Other Developments-Better and 
less expensive transistor materials 
appear to be the goal of numerous 
research programs, some of which 
are bearing fruit. Battelle Memor- 
ial Institute announced successful 
tests on a compound of aluminum 
and antimony for transistors. Pre- 
liminary tests show possibility of 
characteristics superior to german- 
ium and silicon where operation at 
high temperatures is contemplated. 
A further advantage lies in the low 
cost of AISb-a half ton costs about 
as much as a pound of germanium. 

Transistor -pure silicon may also 
become cheaper and available in 
greater quantities as a result of a 
new manufacturing process devel- 
oped by du Pont. This new source 
will also help raise power and 
temperature limits for transistors, 
because silicon functions as a semi- 
conductor as high as 400 F. 

Defense Contract Rules Revised 

Administration jettisons broad - 
base procurement policy; elec- 
tronics may be exception 

FUTURE defense contracts will be 
awarded to the companies that can 
handle them best and cheapest and 
not necessarily to the firms or areas 
that need them most. Thus Deputy 
Secretary Roger M. Kyes announced 
a reversal of the Defense Depart- 
ment policy of spreading the work 
thin. Concurrently, the department 
announced that procurement would 
be placed in the hands of manage- 
ment men from industry. Presum- 
ably the Small Defense Plants Ad- 
ministration will expire quietly 

Loophole-Electronics manufac- 
turers will probably not be affected 
greatly by the new policy. Kyes 
stated that marginal producers may 
still get contracts when the item 
manufactured is hard to get, in 
short supply or where the Defense 
Department wishes to keep the line 
open. Electronic equipment gen- 
erally falls into these categories. 

Aviation Weather Broadcasts Save Talk 

Forecaster at Lo Guardia Field reads latest information onto magnetic tape 
(right) which repeats five -sector forecasts endlessly via relay transmitter (left) 
until next hourly forecast is recorded. Main transmitter in Manhattan broad- 
casts dota on 162.55 me from 6 am to 6 pm, KW035 

More significant is that the for- 
mer broad -base policy had little 
effect on the electronics industry. 
Much lip service was paid to aiding 
small business but a small business 
was defined as one employing 500 
workers or less, scarcely called 
small in the electronics industry. 

Broad Base-Figures supplied 
by the New York office of the Sig- 
nal Corps Supply Agency show that 
from August 1952 until March 
1953 this office let $780,903.17 
worth of contracts, each under 
$1,000. Small business received a 
little more than half the work. 

During the same period, the small 
business specialist at the Signal 
Corps' New York office serviced 
8,947 firms and assisted small busi- 
ness in obtaining $6,372,855 worth 
of contracts over $1,000. 

Radio Networks 
Continue to Expand 

Webs are bigger than ever 
despite inroads of television; 
local sponsorship a boon 

A GLANCE at the chart (next page) 
proves network radio is bigger than 
ever and apparently still growing. 
Latest figures give total outlets as 
follows: NBC, 206; CBS, 217; ABC, 
355 and MBS, 562. 

One reason advanced for the 
growth of network radio in the face 
of television's inroads against the 
listening audience is that the net- 
works are acquiring a -m outlets 
primarily for television CP's. In- 
dependent a -m stations in new tv 
areas have found network affiliation 
essential. Another powerful in- 
ducement to independents is net- 
work policy of making national 
shows available for local sponsor- 
ship. Mutual has expanded heavily 
in non -tv areas and has found big - 
league baseball especially world - 
series coverage an attractive 
feature. 

Radiomen in general seem con - 
(Continued on page 26) 
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DIE 
CERgM1CS 

Volume 
Production 

Fast 
Production 

Widest 
Choice of 
Materials 

Precision... 
Uniformity 

Your parts can be run on the equipment 
that produces the desired volume at lowest 
cost. We have the most complete automatic 
press facilities in the industry. 

Press equipment ranges from small 
tabletting presses to 100 ton hydraulics and 
includes several high speed rotaries. Any 
one of these rotaries can produce up to 
1,800,000 a day of small, simple parts. 

You can choose the AlSiMag ceramic 
composition with the physical characteristics 
best suited for your requirements. Property 
chart, free on request, gives characteristics of 
the many compositions available. 
Engineering advice is available on request. 

AlSiMag die pressed ceramics are uniform 
physically and dimensionally. This speeds 
assembly, assures dependable performance. 
Where exceptional dimensional accuracy is 

required, grinding facilities are available 
at commensurate cost. 

52ND YEAR OF CERAMIC LEADERSHIP 

AMERICAN LAVA CORPORATION 
CHATTANOOGA 5, TENNESSEE 

OFFICES: METROPOLI CAN AREA: 671 Broad St., Newark, N. J., M.tchell 2-8159 SYRACUSE, N. Y.: 330 Arlington Ave., Phone 76-5068 CLEVELAND: 5012 Euclid Ave., Room 2007, Express I4685 

NEW ENGLAND: 137ç Mass. Ave , Cambridge, Moss., Kirkland 1-4498 PHILADELPHIA: 1649 N. Broad St., Stevenson 4-2823 S LOUIS: 1123 Washington Ave., Garfield 4959 

CHICAGO: 228 N. LaSalle St., Central 6-1721 SOUTHWEST: John A. Green Co., 6815 Oriole Dr., Dallas 9, Dixon 9918 LOS ANGELES: 5603 N. Huntington Dr., Capital 1-9114 
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for 
SPECIALIZED 

FILIER 

Decades of experience in the uct`. of specialized 
filters have resulted in UTC being a first source for difficult filters. 
Fifteen years ago UTC was already the largest user of permalloy 
dust toroids in the world (exclusive of the telephone system). Present 
designs include a wide variety of core materials, st-uctures, and 
winding methods to provide maximum performance in electrical 
requirements and stability. Illustrated below are a few of the thou- 

nds of special filter designs in present production. 

4 i8J0 

These low frequency band pass filters are held to 1 DB tolerance 
at the 3 DB crossover... 600 ohm ...4 filters per 71/2" rack panel. 

This 600 ohm miniaturized 1 KC band pass filter is housed in a 
case only 1" x 13/4" x 21/2". 

This power line filter provides correct output voltages from 
sources of 50 to 400 cycles ... noise attenuation is from 14 KC 
to 400 MC ... 29 cubic inches. 

This ultra low frequency filter has a band pass range zf one cycle 
to 10 cycles ... 50,000 ohms ... 700 cubic inches. 

This 600 ohm miniaturized low pass filter is housed in a case 
only I" x 13/4" x 21/:" 

This band pass filter is designed for sharp cut-off at bc-h ends of 
the range...10,000 ohms...case dimensions Pis" x 2,z" c 31'". 

150 VARICK STREET NEW YORK :3, N. Y. 
EXPORT DIVISION: 13 EAST 40th STREET. NEW YORK 1S. N. Y., CARL Es "ARLAR' 
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FOUL DETECTOR AND AUTOMATIC PINSPOTTER-Action views of American Machine and Foundry's electron- 

ically controlled equipment. Photos by Syd Karsen at Farragut Pool Bowling Center, Brooklyn, N. Y. For details see 

p 148 COVER 

FIGURES OF THE MONTH 4 
Includes Electronic Output Index, a business barometer for management 

INDUSTRY REPORT 5 

Top-level news, trends and market interpretations 

APPROACH TO AUTOMATION: Mechanized Dip Soldering of Television Receivers, by K. M. Lord 130 

Machine solders 424 joints in one operation by dipping inverted chassis into pool of molten solder 

BROADCAST TRANSMITTER REMOTE CONTROL SYSTEM, by Gerald W. Lee 138 

Telemetering method used in Canada now approved by FCC 

MICROSECOND PHOTOGRAPHY OF ROCKETS IN FLIGHT, by E. Barkofsky, R. Hopkins and S. Dorsey 142 

Electronically controlled flash lamps take silhouette images of missile during 500 -foot flight to sandbag stop 

AUTOMATIC PINBOY FOR BOWLING ALLEYS, by Fred K. Powell, Jr. 148 

Automatic pinspotter handles everything from strikes to fouls 

DETERMINING PROPERTIES OF BULK SEMICONDUCTORS, by R. B. McQuistan 150 

Resistance -temperature characteristics are derived by pulse technique and displayed oscillographically 

BRITISH TV RELAY USES TRAVELING -WAVE TUBES, by D. C. Rogers and P. F. C. Burke 156 

British engineers put traveling -wave tube to work 

MAGNETIC AMPLIFIER WITH RESET CONTROL, by George M. Attura 161 

New circuit improves performance and simplifies design 

NOISE LIMITER FOR MOBILE VHF, by Nathaniel Bishop 164 

Maintains signal intelligibility in heavy ignition -noise areas 

TRANSISTOR ACTION IN GERMANIUM AND SILICON, by Abraham Coblenz and Harry L. Owens 166 

Part IV of the series, "TRANSISTORS: Theory and Application" 

AUDIO IMPEDANCE AND PHASE -ANGLE METER, by Julian E. Hansen 172 

Simple bridge technique measures complex quantities directly without inductance or capacitance standards 

ANALOG COMPUTER SOLVES GEOPHYSICAL PROBLEMS, by S. Kaufman 174 

Specially -designed electronic brain aids modern prospectors 

DIELECTRIC HEATING CUTS WOODWOKING COSTS, by R. E. Nelson 178 

Case histories of applications where electronic glue -curing boosts production, improves quality and cuts costs 

REDUCING DISTORTION IN MICROWAVE SYSTEMS, by W. L. Firestone and J. F. Byrne 184 
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30° FOLDING BRACKET BRACKET FOR CARRYING OR HANGING 

MOUNTED IN PANEL 

Itl,l\Itl,ltl,ltlll 

The Marion Multi -Dialer Model MD -1 
shown here (ruggedized movement) is 
available with five self-contained ranges 
in volts, milliamperes, microamperes 
and amperes. It is also available custom - 
engineered to your end -product so that 
it may be installed on your panel and 
when appropriate scale is selected it 
will automatically insert the instrument 
with appropriate accessories into five 
separate measuring circuits and/or 
ranges in your equipment. 

PATENT PENDING 

THE 

Cpn 
METER 

Width 3 ° íZ 
Height 33/4ß 

Depth 1 R3, C 

Better Meters Made Easier To Use. Recent years have seen major advancements in the 
performance characteristics of electrical indicating instruments. These advancements include 
Marion's pioneer work in the fields of hermetic sealing and ruggedization. They have made the 
electrical indicating instrument of today an extremely reliable device. 

However, very little attention has been paid to the bio -mechanical problems associated witlí the 
proper use and interpretation of the intelligence presented by the instrument. As the complexity 
of application, particularly in the multi -scale type has grown, it has become increasingly naces- '1 

sary to attack and solve these human error problems. 

The Marion Multi -Dialer was developed to provide a multi -scale instrument which exposes only 
one scale to view at a time. At the same time, it automatically switches the approppiate internal 
or external circuitry associated with that scale. 

The Multi -Dialer may be used as a panel instrument (mounts 
to standard JAN -3%" dimensions). It is also practical as a com- 
plete, self-contained, portable instrument for field or laboratory 
use. Its ingenious combination handle and stand makes it con- 
venient to use on or above the bench. 

Marion Electrical Instrument Company 
401 Canal St., Manchester, New Hampshire 

'Trade Mark Copyright 1953 Marion Elec. Instr. Co. 

marion meters 
MANUFACTURERS OF RUGGEDIZED AND "REGULAR" METERS AND RELATED PRODUCTS 
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Where every detail matters 

Vibration Analysis with the MUIRHEAD-PAMETRADA WAVE 
ANALYSER at Armstrong Siddeley works, Coventry 

t the high speeds encount- 
ered with turbo jet engines, un- 
suspected blade resonances can 
cause serious damage. For this 
reason exhaustive vibration tests 
must be made, and the source 
of each vibration located. 
Leading British Aircraft manu- 
facturers rely on the Muirhead- 
Pametrad. Wave Analyser - 
it gives the 
amplitude 

onent 

e frequency and 
vibration 

ickly d accu - 
nude measurements 
er, be made sub- 

ndent of speed 
ion of the 

ecomes 
simply a matter o 

the measured frequency 
known engine data. 

h 

SEND TODAY 
for this 

ILLUSTRATED BROCHURE 
on 

VIBRATION MEASUREMENT 
AND 

WAVEFORM ANALYSIS 

VI8RA00 NIASDAININT 

AND 

WAVIIORH ANAITSIS 

m 

FREE ON REQUEST 

MUIRHEAD & CO., LTD., BECKENHAM, KENT, ENGLAND 
PRECISION ELECTRICAL INSTRUMENT MAKERS 63 
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FIGURES OF THE MONTH 

Yeor 
Ago 

RECEIVER 
PRODUCTION 
(Source: RTMA) Mar. '52 

Television sets 510,561 
Home sets 357,689 
Clock Radios 175,169 
Portable sets 99,720 
Auto sets 343,314 

RECEIVER SALES 
(Source: RTMA) 

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

RECEIVING TUBE SALES 
(Source: RTMA) Mar. '52 

Receiv. tubes, total units 
Receiving tubes, new sets 
Rec. tubes, replacement 
Receiving tubes, gov't. 
Receiving tubes, export 
Picture tubes, to mfrs. 

30,935,220 
19, 513, 454 
7,231,186 
2,776,796 
1,413,784 

370,206 

SEMICONDUCTOR SALES 
(Source: RIMA) 

Germanium Diodes 

,---Quarterly Figures--, 
Year Previous Latest 

INDUSTRIAL Ago Quarter Quarter 
EQUIPMENT ORDERS 
(Source: NEMA) 4th '51 3rd '52 4th '52 

Dielectric Heating $620,000 $320,000 $440,000 
Induction Heating $3,400,000 $1,760,000 $2,420,000 
Welding Control $1,430,000 $1,810,000 $1,390,000 
Other Electronic Control $860,000 $920,000 $970,000 

INDUSTRIAL TUBE SALES 
(Source: NEMA) 4th'51 3rd '52 4th '52 

Vacuum (non -receiving) $14,300,000 $10,580,000 $12,790,000 
Gas or vapor $3,170,000 $2,950,000 $3,480,000 
Phototubes $390,000 $570,000 $760,000 
Magnetrons and velocity 

modulation tubes .. $6,670,000 $8,500,000 $10,510,000 
Gaps and T/R boxes $2,120,000 $1,700,000 $2,090,000 

(Source: FCC) Mar. '52 

Aeronautical 32,176 
Marine 34,843 
Police, fire, etc. 10,592 
Industrial 12,475 
Land Transportation 4,847 

Previous 
Month 

Latest 
Month 

Feb. '53 Mar. '53 

730,597 
402,742 
210,924 

87,711 
491,062 

810,112 
442,101 
275,079 
177,656 (Source: RIMA) 
654,367 

Feb. '53 Mar. '53 

537,122 
507,527 

603,704 
516,618 

Feb. '53 Mar. '53 
40,024,475-r 44,691,200 
27,730,235 31,367,831 

9,217,982-r 9,949,321 
1,393,962-r 1,449,857 
1,682,296 1,924,191 

699,411 974,154 

TV Stations on Air.... 
TV Stns CPs-not on air 
TV Stns -Applications 
AM Stations on Air... 
AM Stns CPs-not on air 
AM Stns -Applications 
FM Stations on Air... 
FM Stns CPs-not on air 
FM Stns -Applications 

TV AUDIENCE 
(Source: NBC Research Dept.) 

Year 
Ago 

Apr. '52 

Sets in Use -total.. . 16, 939,100 

BROADCAST STATIONS 
Apr. '52 Mar. '53 Apr.'53 

Previous Latest 
Month Month 

Mar. '53 Apr. '53 
22,551,500 23,256,000 

108 164-r 
0 255 

536 639-r 
2,347 2,424 

68 133 
324 250 
632 607 

14 21 
9 7 

COMMUNICATION AUTHORIZATIONS 

Feb. '53 Mar. '53 Amateur 106,832 
1,466,421 1,172,475 Citizens Radio 878 

Disaster 29 
Experimental 458 
Common carrier 922 

EMPLOYMENT AND PAYROLLS 
(Source: Bur. Labor Statistics) Feb. '52 

Prod. workers, comm. equip. 273,100 
Av. wkly. earnings, comm. $65.14 
Av. wkly. earnings, radio $61.28 
Av. weekly hours, comm. 41.2 
Av. weekly hours, radio 40.8 

STOCK PRICE AVERAGES 
(Source: Standard and Poor's) Apr. '52 

Radio-TV & Electronics 292.5 
Radio Broadcasters.... 286.2 

p -provisional; r -revised 

179 
264 
612 

2,430 
135 
249 
600 

21 
9 

Feb. '53 Mar. '53 

37,825 38,822 
39,001 39,425 
12,482 12,682 
16,002 16,232 
5,636 5,660 

116,697 112,666 
1,924 1,980 

101 189 
529 415 

1,070 1,094 

Jan. '53 Feb. '53 
410,900-r 418,700-p 

$67.23-r $65.93-p 
$63.74-r $64.40-p 

41.5-r 40.7-p 
40.6-r 40.5-p 

Mar. '53 
310.7 
294.3 

Apr. '53 
298.9 
290.7 

FIGURES OF THE YEAR 
Television set production 
Radio set production 
Television set sales 
Radio set sales (except auto) 
Receiving tube sales 
Cathode-ray tube sales 

1952 Total 
6,096,279 

10,934,872-r 
6,144,990 
6,878,547 

368,519,243 
6,120,292 

First Quarter Totals 
1952 1953 Percent Change 

1,324,831 
2,367,800 
1,279,783 
1,505,883 

85,934,322 
1,040,829 

2,259,943 
3,834,784 
1,780, 899 
1,438,871 

122,058,756 
2,798,921 

+ 70.58% 
+ 61.96 
+ 39.16 - 4.45 
+ 42.04 
+ 168.91 
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INDUSTRY REPORT 

International Hookup 
Televises Coronation 

BBC marshals resources, picks 

up $171,500 tab to telecast 
ceremony 

AN INTERNATIONAL television net- 
work will bring scenes of the June 
2 coronation of Queen Elizabeth II 
to viewers in Great Britain, France, 
Holland, Helgium and Germany. 
The British Broadcasting Corpora- 
tion will use 20 cameras manned by 
101 engineers and eight commenta- 
tors to give complete coverage of 
the ceremonies. 

Cameras will be installed at sev- 
eral locations within Westminster 
Abbey and at four vantage points 
along the route of the procession. 
The complete program will last 
seven hours. Extra cost involved 
in televising the coronation will be 
$171,500. 

Network-Besides feeding the 
British television network, the sig- 
nal will be transmitted by micro- 
wave to Paris where it will be used 
to feed the French 441 and 819 -line 
transmitters after conversion from 
the British 405 -line signal. 

The French will also provide a 
microwave link from Cassel, on the 
London -Paris route to Lille. Here 
a Belgium -Dutch relay will carry 
the signal to Lopik in Holland via 
Breda. Conversion to the 625 -line 
standard will take place at Breda 
and Dutch transmitters at Lopik 
and Eindhoven will broadcast the 
program to Belgian and Dutch 
viewers. 

From Breda the 625 -line signal 
will also go via microwave to 
Cologne where it will feed the 
NWDR television network linking 
seven German cities. 

ELECTRONICS-June, 1953 

electronics-JUNE 1953 

HYDROGEN THYRATRONS ranging from a few kilowatts to 40 megawatts 

produced from emergency development program led by Signal Corps engineers. 

Rapid expansion on M -Day is possible because . . . 

Keyer Tube Resources Are Pooled 

In a crash program, new tubes 

and machines to build and test 
them were evolved together 

To MEET an extreme emergency 
military demand, normal develop- 
ment and production procedures 
were short-circuited to get keyer 
tubes for vital defense equipment. 

Late in 1950 a review of produc- 
tion against requirements showed 
hydrogen thyratrons, needed chiefly 
to pulse magnetrons in radars, were 
in short supply. The problem was 
presented to the Signal Corps, and 
a round-the-clock program was 
initiated at the Signal Corps Pro- 
curement Agency, Philadelphia. 

Authority-Anticipating future 
needs, the Signal Corps group de- 
cided to establish multiple sources 
for the production of hydrogen 
thyratrons in the shortest possible 
time. To cover possible anti-trust 
violation suits, authority was ob- 

tained from the Attorney General 
to allow pooling engineering know- 
how among competitive companies. 

At integration committee meet- 
ings, representatives from all 
branches of the armed forces met 
with engineers from all the com- 
panies involved. According to 
B. D. Aaron, Signal Corps project 
engineer, "the most difficult 
problem at first was to get them 
to ask the right questions. Once 
we got past that, production and 
testing information and advice 
were freely swapped." Engineers 
from some companies toured other 
companies' plants, to learn how to 
make the equipment and tubes that 
grew as the program went along. 

Ad Lib-There were few speci- 
fications to guide the program and 
practically no prototypes. Small 
tubes were scaled up to big ones; 
interim types were made and 
finalized. Samples were flown to 

5 
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INDUSTRY REPORT-Continued 

Signal Corps Engineering Labor- 
atories for aging and engineering 
evaluation. Heavy equipment to 
heat, treat and test the tubes was 
built from whatever parts could be 
found. Components were flown to 
a plant in the middle west where 35- 
kva aging units were designed, 
rushed into production and shipped 
to tube producers. Other units were 
built in California and air -shipped 
to reduce hazards of transportation 
damage and attendent delays. 

Cooperation-When a company 
worked the bugs out of its produc- 
tion problems, complete engineering 
specifications were made of find- 
ings, and copies were sent to every 
other company in the program. En- 
gineering time for the crash pro- 
gram, and for future production 
programs, was thereby cut from 
several years to several months. 

Pilot plant production runs were 
established and contracts were writ- 
ten specifying that companies in- 
volved maintain production know- 
how and tooling for a minimum of 
six years. "In case M -day comes," 
Aaron said, "production can be ex- 
panded immediately, without wait- 

ing for contracts to be negotiated, 
bids to be given and orders placed. 
The machinery is all there, all ready 
and working." 

Thousands of type -approved thy- 
ratrons now roll off the lines, for 
use in the services' Skysweeper AA 
gun, among other things, and a 
precedent for similar future prob- 
lems has been established. 

Companies-Among those manu- 
facturers involved in the hydrogen 
thyratron program were, for 
equipment production: American 
Television Mfg. Corp., Kip Elec- 
tronics, Chatham Electronics, 
Douglas Laboratories, General 
Electric, Girdler Corp., Manson 
Laboratories, Marchant Research, 
Westinghouse. 

For tube production: Amer. 
Television Mfg. Corp., Amperex 
Electronics, Bomac Laboratories, 
Chatham Electronics, General 
Electric, Ku t h e Laboratories, 
Machlett Laboratories, Penta Lab- 
oratories, Radio Corp. of America, 
Sylvania Electric, Westinghouse. 

The companies included stretch 
cross country from New England 
to California. 

Business Briefs 
Controls-Last of price con- 
trols have been dropped in 
accord with Eisenhower's 
`orderly decontrol of prices'. 
OPS plans June 30 exit. 

Depreciation - Treasury is 
giving more liberal treat- 
ment of regulations on how 
fast plant and equipment 
can be written off for tax 
purposes. 

Labor-End of price and 
wage controls brought some 
price rises, rumbles of reopen- 
ing wage contract negotia- 
tions. Unemployment is about 
1.8 million, near last year's 1.7 
million, but employment is 1.8 
million higher, which makes 
the labor market tight. Mid- 

summer record of 63 million 
employed is expected. 

Buy American-Enacted in 
1933 under outgoing Hoover, 
the Buy American Act was up- 
held by Defense Secretary 
Wilson who turned down Brit- 
ish low bid on Army contract. 
President Eisenhower backed 
Wilson, bucked Dulles and 
Stassen. The law's '25 -percent 
under' interpretation, broken 
last June, is holding again. 

Copper-Price is down to 30 
cents per pound. It's a buyer's 
market now; National Produc- 
tion Authority has stopped 
allocating the metal because 
of 'favorable developments in 
the overall supply.' Imports 
and scrap production are up. 

1952 CIVIL AN VS MILITARY BUSINESS 
(15 ELECTRONIC MANUFACTURERS 

-AVERAGE-- -n-nn- 

Jh 
INDIVIDUAL COMPAN ES 

i 

DEFENSE volume shows os . . 

Electronic Companies 
Size Up Military Sales 

As defense spending cuts loom 
ahead, manufacturers look at 
military sales percentages 

ELECTRONIC manufacturers, both 
large and small, will do well to pre- 
pare for an increase in their com- 
mercial business and a decline in 
their military production, Glen Mc- 
Daniel, RTMA general counsel, told 
west coast electronic manufacturers 
recently. He declared it appears 
likely that military expenditures 
will be reduced or stretched out, 
"but how fast I don't know. Of one 
thing we can be sure, electronics 
and aircraft will remain paramount 
in whatever armament program is 
decided upon for the years ahead." 

Ratios-A survey of 15 manufac- 
turers in the field reveals that de- 
fense sales in 1952 (black 
columns) ranged from 10 to 
90 percent of total net sales, with 
an average for the companies of 45 
percent. This is lower than an esti- 
mate made last year by the Defense 
Department who set military sales 
at 53.3 percent of total sales in 1952. 
(ELECTRONICS, p 6, Aug. 1952) The 
percentage was expected to be 
lower as the defense delivery 
schedule "stretch out" went into 
effect last year. 

Companies-In 1951, smaller 
electronic companies reported pro- 
portionately more military business 
than did large firms. But major 
electronic manufacturers indicate 
they increased their defense busi- 
ness substantially in 1952. 

Shipments of electronic apparatus 
(Continued on page 8) 
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DONMISS THIS... 

o 

/ Handy New Guide to 

TR und ATR Tubes 

Vows fj(( 
from y4'a#f 

Be sure to get one of these time -saving 'eference guides to Sylvania's 

complete line of TR and ATR Tubes. 

At a glance it tells you about power ratirg and freq.lency, and shows which tubes 

are band-pass and which are tunable. Color cote ideitifies power rating 

quickly and accurately. Folds to compact, wallet size. 

If your Sylvania Representative can't supply you, mail the coupon for a copy NOW! 

SYLVANIAr 
In Canada: Sylvania Electric (Canada) Ltd. 

University Tower Bldg., St. Catherine Sr., Montreal, P. 0. 

LIGHTING RADIO ELECTRONICS TELEVISION 

Sylvania Electric Products Inc. 
Dept. 3E-1006, 1740 Broadway, 
New York 19, N. Y. 

Please send me a copy of the new handy guide to TR and 
ATR Tubes. 

Name 

Street 

City Zone State 
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INDUSTRY REPORT-Continued 

for the armed forces by RCA were 
approximately double those of 1951. 
Sylvania estimates that 28.5 percent 
of its net sales in 1952 were ac- 
counted for by defense products, 
nearly double 1951's volume. Zenith 
also reported that production and 
shipment of material for the mili- 
tary services, at a low level in 1951, 

increased materially in 1952 and 
amounted to approximately 10 per- 
cent of the company's net sales. 

Future-A l t h o u g h electronic 
manufacturers are concerned about 
the effect of a military cut-off on 
the industry, many would welcome 
the return to full civilian produc- 

ELECTRONIGRAPH-Natural Quartz Crystals 

tion. Profits are higher and the 
commercial sales outlook for 1953 is 
very promising. Already most com- 
panies have experienced record first 
quarters. But even without top 
civilian sales the present electronic 
defense backlog, which is at a peak, 
could carry the industry's big vol- 
ume well into 1954. 

RAW MATERIAL 
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DETECTION 
EC/ PT. 

VJ DAY 
SEPT 1945 

i 

PRODUCTION OF 
FINISHED PLATES 

AVERAGE NO OF 
PIEZOELECTRIC UNITS 
PER LB OF USABLE 
QUARTZ: 

1942 - 9.5 
1943 -16.3 
1944 -17.0 
1945 -18 0 
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Status of Quartz Crystal Growing Plants in U.S. 

Industry changeover to small 
crystals, in plentiful supply 
from Brazil, eases needs 

PRODUCTION plants for growing syn- 
thetically the wartime needs of 
radio -grade quartz crystals could be 
built and equipped within a year if 
necessary. It may be assumed that 
military stockpiling of natural cry- 
stals has been geared to this time 
figure, hence there should be no 
shortages even if the Brazilian sup- 
ply were cut off today. 

Brazilian domination of the 
quartz market has been a bugaboo 
for a nation geared to the philoso- 
phy of always having a second 
source of supply. Most critical years 
were 1942 and 1943, when U-boats 
were sinking supply ships in the 

Caribbean. An air lift solved this 
problem. Tension eased further, 
after the war, with the announce- 
ment that Signal Corps sponsored 
research on quartz crystal growing 
had paid off. 

Change in Demand-C r y s t a 1 s 
under 200 grams, considered as 
scrap early in World War II, now 
serve because the industry has be- 
come adapted to use of finished 
plates approximately t inch square 
or round. Small natural crystals 
cost only $1.25 to $4 a pound, as 
contrasted to $15 and up for the 
pound -size and larger crystals con- 
sidered necessary heretofore. 

Small crystals usually have much 
less twinning, hence give an even 
greater yield per pound despite in- 
creased geometric losses. With 

larger crystals, only 30 to 40 per- 
cent of the weight ordinarily is 
usable because of defects. 

Growing Costs-Under develop- 
mental conditions at Bell Telephone 
Laboratories and at Brush Labora- 
tories, costs have approximated $50 
per pound for synthetic crystals. 
With organized mechanized han- 
dling of the heavy autoclaves for 
loading and unloading, this cost 
may be better than halved in full 
production. 

A further reduction in net cost 
per finished plate is possible because 
synthetic crystals are relatively 
free from flaws and hence may ap- 
proach 100 -percent usability ex- 
cept for geometric losses in cutting. 
By varying growing time and 

(Continued on page 10) 
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BUTTOfl 
CERAMIC CAPAC TORS 

Unique design possibilities ... better VHF and UHF 
performance ... simplified equipment construction- 
these are but a few of the advantages of Sprague Button 

Ceramic Capacitors. In coupling, bypass, and feed-thru 

filter applications, these wafer -dielectric units have 

higher self -resonant frequencies than capacitors using 

a conventional dielectric tube. 
Button stand-off types, for example, minimize ground 

inductance and hold it at a fixed value while providing 
a short and radially unifo 7m bypass to ground. The 
dielectric button is housed in the top of a hex head 

machine screw, or in a metal shell for ferrule clip 

mounting. Lug terminals are located at tube socket 
height for short, uniform lead lengths. 

All Sprague button capacitors are sealed against 
moisture by a high temperature plastic resin ... are 

rated at 500 volts do ... and are available in Characteristic 
SL and GA bodies. A tenet head request for Engineering 
Bulletin 605 brings complete details. Write 
Sprague Electric Company, 35 Marshall Street, 
North Adams, Massachusétts. 

WORLD'S LARGEST CAPACITOR MANUFACTURER 

EXPORT FOR THE AMERICAS: SPRAGUE ELECTRIC INTERNATIONAL LTD., NORTH ADAMS, MASS. CABLE: SPREXINT 

ELECTRON ICS - June, 7953 9 
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INDUSTRY REPORT-Continued 

Batch of 11 perfect 160 -gram quartz 
crystals being unloaded by A. C. 
Walker after growing 48 days in 
4 -foot autoclave at Bell Telephone 
Labs in Murray Hill, N. J. Threaded 
cap is removed with huge wrench and 
chain hoist, after which welded -steel 
inner liner is sawed open. Project is 
sponsored by Signal Corps Engineering 
Labs of Fort Monmouth 

choosing the right angle for the 
quartz seed plate, the synthetics can 
be made almost exactly the optimum 
size and orientation for cutting a 
particular type of plate with mini- 
mum cutting waste. Despite all this, 
the present cost of the synthetic 
product is way more than the cur- 
rent rate for radio -grade Brazilian 
quartz. However, it is reasonable 
to believe that large-scale commer- 
cial production eventually will be 
feasible because of a greater poten- 
tial yield from synthetic quartz. 

In the military picture, cost of 
raw quartz is secondary to avail- 
ability. This is partly why the Sig- 
nal Corps sponsors crystal -growing 
research at both BTL and Brush. 

Process Details-Both labs grow 
the crystals by suspending seed 
plates in an alkaline solution be- 
tween 350C and 400C and high pres- 
sure, with scrap natural quartz at 
the bottom. BTL uses a welded auto- 
clave at 15,000 lb per sq inch (ELEC- 
TRONICS, p 96, April 1951), and gets 
about 5 lb of quartz per month per 
cu ft of autoclave space. 

Brush uses a continuously -rocked 
double -chamber autoclave at 5,000 
lb per sq inch (ELECTRONICS, p 238, 
April 1953), and gets about the 
same output per eu ft. 

Broadcasters Made Money In '52 
Station revenues for 1952 are 
5 percent higher than total 
dollar take in 1951 

TOTAL revenue of the radio -broad- 
casting industry in 1952 amounted 
to $473.1 million, 5 percent above 
the previous year. Figures are 
from a preliminary FCC report. 
While 7 networks, including owned 
stations, estimated total revenues 
of $101.0 million or 2.9 percent be- 
low 1951, more than 2,300 radio 
stations estimated total revenues of 
$372.1 million, an increase of 7.4 
percent above 1951. Thus radio in- 
come for networks and individual 
stations followed the same pattern 
as did tv income for networks and 
individual stations in 1952. (ELEC- 
TRONICS, p 22, May, 1953) 

Added to the estimated $336.3 
million total revenues of tv broad- 
casters, the combined industry rev- 
enues in 1952 reached $809.4 million 
showing a marked increase of 18 
percent above 1951. 

Income vs Revenue-Radio in- 
dustry income before federal in- 
come taxes rose to $62.6 million in 
1952 after having dropped to $57.5 
million in 1951 from a peak of $68.2 

million in 1950. Networks, including 
owned and operated stations, esti- 
mated 1952 income at $11.2 million 
or 11 percent above 1951. Total in- 
come of 2,300 radio stations was 
estimated at $51.4 million or 8.4 
percent above 1951. The 814 a -m 
stations licensed in 1941 and prior 
years, comprising slightly more 
that of all a -m stations, accounted 
for almost of the total revenues 
and of the total income of all a -m 
stations. 

TV vs Radio-A total of 470 a -m 
stations in tv markets estimated 
their 1952 revenues at $171.5 mil- 
lion or 2 percent above 1951. In 
non -tv markets, 1,629 a -m stations 
estimated their total revenues at 
$199.6 million, almost 11 percent 
above 1951. Increased total reve- 
nues in 1952 were reported by about 
three out of five a -m stations in 
the tv markets and by four out of 
five a -m stations in the non -tv 
markets. Overall, 74 percent of 
the total stations reported in- 
creased revenues in 1952. 

Losses were reported by 15.9 per- 
cent of the 2,276 a -m stations. This 
is the smallest number since 1946 
when 11 percent of the 1,015 then 
operating were unprofitable. 

U.S. Surveys Labor Picture 

Number of stoppages has de- 
clined sharply since 1950 but 
total man -days idle have risen 

TREND in work stoppages involving 
six or more workers and lasting for 
a full shift or longer shows up in a 
report by the Labor Department. 
Last year there were 30 such stop- 
pages in the communications equip- 
ment field, radio, tv, equipment and 
parts manufacturers. This was the 
lowest number of disputes to be 
recorded since 1949. However, man - 
days idle as a result of the 30 stop- 
pages totalled 327,000, the largest 
number since 1950 when total 
reached 368,000. 

Although the number of disputes 

was lower, the stoppages evidently 
affected larger companies for longer 
periods of time. In 1952, two com- 
panies in the electronics field had 
strikes involving 10,000 or more 
workers, while in 1951 there was 
only one such stoppage. 

Pattern-According to the Labor 
Department, the largest number of 
work stoppages have been caused by 
disputes over wages and shorter 
hours. Other prevalent reasons are : 
union organization, working con- 
ditions, interunion and intraunion 
matters. 

Fluctuation, as seen in total man - 
days idle, seems to follow the sales 
pattern of the radio -tv industry. In 

(Continued on page 14) 
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Do you have 
up -to -the minute information 

on these 14 Centralab 
electronic components? 

it's easy to get -at no cost 

-see next two pages 
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Check to bring your design file up to date... 
and be first with the newest 

If you're one of the thousands of elec- 

tronic engineers specifying Centralab 
electronic components-you'll want these 

14 new bulletins ... just off the press. 

Each contains essential, exact specifica- 

tions for radio TV, UHF and VHF ap- 

plications. 

PRINTED ELECTRONIC CIRCUITS 

1. AUDET, PC -150 arid PC -151. Centralab's 
audio detector plate for a -c, d -c receiver 
output stages. Bulletin 42-129. 

2. PENDEI, PC -160. Remarkably small PEC 
consisting of 4 resistors and 5 capacitors 
requiring only 9 connections, instead of the 
usual 18. Bulletin 42-149. 

3. Model 2 AMPEC, PC -200 and PC -201. A 
three -stage speech amplifier smaller than 
the cover of ordinary book matches. Bulle- 
tin 42-117R. 

4. Model 3 AMPEC, PC -202 and PC -204. Post- 
age -stamp size three -stage speech amplifier 
for sub -miniatures. Bulletin 42-130R. 

5. PENTODE COUPLATES, PC -90 and PC -91. 
Even smaller than before. A complete pen- 
tode inter -stage coupling circuit. Bulletin 
42-128R. 

6. TRIODE COUPLATES, PC -70, PC -71, PC -80, 
PC -81, for inter -stage audio coupling cir- 
cuits. New space -saving design. Bulletin 
42-127R. 

7. SMALL PLATE COMPONENTS. Tiny resistor - 
capacitor combinations. Seven plates, in- 
cluding famous "Filpec," fit scores of mini- 
ature applications. Bulletin 42-132. 

VARIABLE RESISTORS 

8. Model 1 RADIOHMS®. Smallest variable re- 
sistor on the market (only 5/8" dia.). In- 
cludes data on new Hi -Torque model. Bul- 
letin 42-158. 

9. Model 2 EXPRESS RADIOHM. Quick -deliv- 
ery, switch -type variable resistor. Shafts 
staked directly to radiohm on your order. 
Bulletin 42-163. 

CAPACITORS 

10. TYPE 950 HIGH -ACCURACY. For exacting 
electronic applications in r.f. circuits. Bul- 
letin 42-123. 

11. BUTTON -TYPE CERAMIC CAPACITORS. Five 
different types, solder -sealed for HF. UHF, 
VHF applications. Bulletin 42-122R. 
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. , write for these 14 new pictorial technical bulletins 

on important Centralab electronic developments 

12. STAND-OFF. Designed especially for by- 

passing r.f. circuits to ground in low - 
power applications. Bulletin 42.12IR. 

13. TRANSMITTING. For transmitters, other 
high -voltage portable gear. Extremely 
compact and rugged. Bulletin 42-102R. 

14. BC TUBULARS. New data on dependable 
BC -HI-KAPS, long preferred for by-pass 
coupling. Bulletin 42-3R. 

You can depend on Centralab electronic com- 

ponents to maintain the high perfection and 

performance expected of modern electronic 
gear. By having full information at your fin- 

gertips, you can be sure of keeping abreast of 

the fast -changing electronics field. For your 

convenience, we've included a handy coupon. 

Cen 111 

A Division of Globe -Union Inc. 
Milwaukee 1, Wis. 

In Canada, 635 Queen Street East, Toronto, Ontario 

"JUST CHECK THE ITEMS YOU WANT 

AND WE'LL SEE THAT YOU GET THEM 

BY RETURN MAIL." 

CENTRALAB, A Division of Globe -Union Inc. 

914-F E. Keefe Ave., Milwaukee 1, Wis. 

42-129 3 42-149 ,_ 42-117R rJ 42-130R 42-128R 

42-127R 3 42-132 E 42-158 42-163 42-123 

13 42-122R E 42-102R E 42-121R L 42-3R 

NAME 

COMPANY 

TITLE 

ADDRESS 

CITY ZONE STATE 
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1950, big sales year for manufac- 
turers, man -days idle were highest. 
Then as business slumped in 1951 
and regained in 1952, man -days idle 
followed the same course. 

1953-There have been a number 
of work stoppages in the electronics 
industry so far this year but only 
one of any severity. It involves 
more than 10,000 workers and sev- 
eral weeks duration. But there are 
rumblings of more wage disputes 
in the steel industry that could 
affect electronics. 

Television Highlights NARTB Show 

Broadcasters see 3-D telecast; 
remote control and low -budget 
operation also discussed 

THEME of the recent NARTB con- 
vention seemed to be "What else 
can you do with television?" The 
1,500 conventioneers who crowded 
Los Angeles' Biltmore Hotel heard 
reports on three-dimensional tv, 
color tv, intercontinental tv and tv 
in a can. Low -budget operation of 
small -city television stations and 
remote control of a -m and f -m 
broadcast transmitters were dis- 
cussed in several papers. Fifty -odd 
suppliers of broadcast equipment 
and services exhibited. 

Three-D-An experimental tele- 
cast over KECA-TV ABC -Para - 
mount's L. A. outlet showed dele- 
gates how the illusion of depth may 
be achieved in television. Special 
receivers at the Biltmore using two 
picture tubes resolved their images 
on a 3 by 4 -ft viewing screen. 

Three -Dimensional Television Lens 

Wide-angle lens giving 142 -degree field of view, as used Lt the Navy's Special 
Devices Center, Sands Point, N. Y. in a gunnery trainer. A television system 
using this wide-angle lens and a spherical -screen projection receiver to provide 
three-dimensional television is presently under development at RCA 

Viewers needed Polaroid glasses. 
The emphasis was also on 3-D at 

the Statler where 1,000 SMPTA 
members concurrently held their an- 
nual confab. 

Color-Discussing the future of 
color television, RCA's General 
Sarnoff prognosticated that once 
the FCC authorizes color it will take 
industry nine to 12 months to tool 
up and produce. Sarnoff also pre- 
dicted the failure of subscription 
television on a national scale. 

Features of the NTSC color tele- 
vision system were discussed in a 
paper by Dr. W. R. G. Baker of GE. 

Around the World-Interconti- 
nental television may be just over 
the horizon according to Neal Mc- 
Naughten, NARTB's engineering 
manager. High-powered microwave 
relays and submarine cables with 
transistor amplifiers would do the 
trick. 

Low Budgets-Reflecting tele- 
vision's post -freeze trek to the hin- 
terland, low -budget operation of a 
small -city station was the subject 
of a panel discussion. In the same 
vein, Federal engineers presented a 
paper on how to set up a television 
station with two technicians while 
GE demonstrated a packaged tv sta- 
tion designed for one-man opera- 
tion. 

Low -budget operations, it de- 
veloped, are still not low enough for 
stations serving markets under 
100,000 population. Tab for essen- 
tial equipment comes to $300,000 
with yearly operating cost running 
between $175,000 and $300,000. 

Canned TV-Importance of 
canned entertainment in post -freeze 
television was attested to by at least 
six equipment makers. General Pre- 
cision, Standard Electronics, Fed- 
eral and RCA exhibited small 
cameras especially suited for film 
reproduction.. Philco and DuMont 
both introduced continuous -motion 
film scanners. 

Reporting on his company's sys- 

(Continued on page 16) 
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SHOCK AND VIBRATION 
NEWS 

Simplify Your Packing and 

Protect Your Product 
with Barrymounts 

r I 1 

Photograph courtesy of PHILCO CORPORATION, Government and Industrial Division 

The problem of protecting delicate equipment in transit is 

enormously simplified by properly designed shock mounts 

built right into the packaging. Barry shock mounts, designed 

for protection against the severest shocks of military service, 

have demonstrated their value in this industrial application. 

Philco Corporation has made Barrymounts standard 
in packaging design for the entire Philco Micro- 

wave Program, and has shipped thousands of 

microwave equipments all over the world without 

the slightest damage. Philco microwave equipment 

is shipped pre -assembled, with all the tubes, glass 

dessicators, and crystals in place. On arrival, the 

only work required is powering the equipment. 

Barrymounts are the modern method of shock protection. Let 

them simplify your packaging problems. Write today for 
more detailed information. 

THE BARRY CORP. 

707 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS 

SALES REPRESENTATIVES IN 

Atlanta Baltimore Chicago Cleveland Dallas Dayton Detroit Los Angeles Minneapolis New York 

Philadelphia Phoenix Rochester St. Louis San Francisco Seattle Toronto Washington 

ELECTRONICS - June, 1953 Want more information? Use post card on last page. 15 
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INDUSTRY REPORT-Continued 

tern for recording tv programs on 
tape, John T. Mullin of Bing Crosby 
Enterprises claimed the tape would 
record both sound and picture with 
the quality of a live telecast. 

Movies Triple 
Audio Facilities 
NEWCOMER in the 3D field is 
CinemaScope, which uses a 65 -foot 
wide screen, a single projector and 
no glasses. Behind the screen are 
three speakers, each with its sep- 
arate amplifying system and sound 
track, to produce a stereophonic 
sound effect. 

Installation costs big theaters 
about $10,000, little theaters less, 
according to Twentieth Century - 
Fox. The company expects 12,000 
installations to be made by the end 
of next year. 

Expansion Plans for 
Puerto Rico Plants 

Subassembly and parts plants 
plow back tax-exempt profits; 
many new plants are under way 

PRACTICALLY all of the electronic 
plants established in Puerto Rico in 
the last two years are actively ex- 
panding. Business is good down 
there, because most of this ex- 
pansion money comes from profits 
inflated by tax -exemption. 

Figures tell the story ; present 
total square -footage of operating 
plants is about 115,000 and goes to 
an estimated 350,000 by year-end 
for expanded and new plants com- 
bined. Total present employment 
of 875 correspondingly jumps to 
about 3,500. The accompanying 
tabulation gives the present picture 
in detail, as derived by combining 
latest figures of Puerto Rico's Eco- 
nomic Development Administration 
(New York City office: 600 Fifth 
Ave.) with observations made dur- 
ing editorial visits to operating 
plants. 

Profits-There are two methods 
of showing a high profit on elec- 
tronic operations in Puerto Rico: 

ELECTRONIC PLANTS IN PUERTO RICO 

Name of Firm Location 

Ben Ida Electronics 

Borinquen Radio Com- 
ponents Corp. 

Caribe Aircraft Radio 
Corp. (Related to 
Lavoie Labs) 

Coradel Mfg. Co. Caguas June '52 

Diversified Products Carolina May '53 
Corp. 

Empire Industries Inc. Bayamon Future 
John Hackes & Siegler Hato Rey Future 
Hemisphere Corp. Rio Piedras July '53 

(Related to National 
Moldite Co.) 

Hermetic Seal Prod- Hato Rey Aug. '51 
ucts Co. of Puerto 
Rico Inc. 

Hycor Co., Inc. 

Started 

Hato Rey 

Rio Piedras 

Coamo 

Jan. '52 

Future 

May '52 

Vega Baja Nov. '52 

Interamerica Santurce Future 
Electronics Corp. 

Pamcor Inc. Rio Piedras May '53 

Phillips Control Corp. San Juan June '52 

Port Electric Corp. Catano Future 
Radell Corp. San Juan Jan. '52 

Rectifier Corp. of Fajardo May '53 
Puerto Rico 

Rico Electronics Inc. Vega Alta Jan. '53 
(Related to National 
Video Corp.) 

Statham Instruments Hato Rey Future 
Inc. 

Sylvania Electric of Rio Piedras Oct. '51 
P. R. Inc. 

Triplett Electric Co. of Bayamon Apr. '52 
P. R. Inc. 

Weller Mfg. Co. Bayamon Dec. '50 

Sq Ft Empl Chief Products 

3,500 - Amplifiers & record 
players 

Radio hardware & 
structural parts 

10,800 80 Radar subassemblies, 
coils & filters 

5,000 -- Lightning arresters & 
lead-ins 

Ceramic insulators 

Transformers 
Quartz crystals 

11,000 30 Molded coil forms & 
ferrite cores 

10,000 110 Feed -through insula- 
tors 

1,500 35 Precision resistors & 
toroids 

Hearing aids & com- 
ponents 

11,500 Terminals & connec- 
tors 

8,000 50 Aircraft relays, coils 
& solenoids 

Radio tuning devices 
3,250 70 Deposited carbon 

resistors & vhf 
coils 

Components 

11,500 TV picture -tube 
guns 

37,000 400 

8,000 65 

8,000 60 

Scientific instruments 

Mica punchings, 
tube parts & com- 
ponents 

Meters and multi - 
meters 

Soldering guns 

Method 1. Produce a product 
having high labor content and low 
transportation cost (practically 
everything in electronics field), 
placing emphasis on a topnotch 
labor training program, on good 
management and on an incentive 
program that rewards labor for 
extra effort. This method takes 
maximum advantage of the island's 
45 -cent labor rate. 

Method 2. Operate as a small, new 
firm which has a low base for U. S. 
excess profits tax but is expanding 
rapidly because of good manage- 
ment or because of a secret process 

or successful new product. Such a 
firm can take maximum advantage 
of tax exemption. 

Wages-Minimum wage s for 
labor in electronic plants are set by 
a committee of nine representing 
management, labor and the public 
interest equally. Applicable U. S. 
laws are ambiguous in specifying 
that wages on the island must not 
be so low as to constitute unfair 
competition with U. S. labor, yet 
not so high as to diminish employ- 
ment in Puerto Rico. The commit - 

(Continued on page 18) 
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for Increased PellOfillante 
Even 

Songer We 

with DUk construction 

brush -track 
Construction 

The new DURATRAK bru ne variable 

important improve devebt in the variable 
by 

is the most imp original 
autotransf°rmer 

since its 193, 

General Radio Company 

/arlacs with Duratrak have these Important Advanta;es- 
* Longer Life - essentially that 

of any fixed -ratio power trans- 
former 

* High Initial Surge Currents - 
all VARIACs with DURA - 
TRA K will withstand ini- 
tial surges ten times their 
rated current 

* Overloads - safe allowable overload 
is considerably in excess of that 
possible with old-style VARIACs 

* Less Maintenance - under normal con- 
ditions maintenance of these new 
VARIACs is negligible - the new 
DURATRAK is subjected to no 
deterioration when VARIACs are 
operated within their rated load 

fill in Coubon Below for your Copy of the NEW 144RiAC BULLETIN J 
J 

The new Duratrak type 
of construction is found exclu- 
sively in VARIACs. These units 
set a new standard in reliability, 
greatly improved performance, 
long life and minimum of main- 
tenance. 

j, them Original 
r. tinuously-Adjustable 

\,.... Autotransformer 
GENERAL RADIO Company, 215 Massachusetts Avenue, Cambridge 39, Mass. 

Send me a copy of the NEW Variac Bulletin which describes 
the new Variacs with Duratrak. 

Name 

Company 

Street 

City Zone 

(564) 

State 
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tee meets about every two years, 
and it takes another year to put a 
wage change into effect. 

For the electronics industry, the 
present minimum is 45¢ an hour. 
In well -established plants, merit 
raises may bring this as high as 58¢ 
an hour for assembly -line workers, 
with group leaders (supervising 
about 12 workers) making $150 to 
$325 a month. Machine -shop and 
maintenance electrician rates are 
75¢ to 80¢ an hour. 

Taxes-Present laws provide 
complete exemption from insular 
taxes until 1959. A new law now 
under consideration will give each 
new plant 10 full years of exemp- 
tion. To show maximum untaxed 
profit, business transactions must 
be completed in Puerto Rico. Most 
firms achieve this by pricing their 
products FOB San Juan. 

Productivity -A government 
survey of five electronic plants in- 

dicated that after an average of 
8t months of operation, worker pro- 
ductivity was 95 percent of that in 
mainland plants and quality of out- 
put was 88 percent of U. S. 
standards. Most of the workers 
involved had not worked in a 
factory before, but had high manual 
dexterity. Individual firms have 
achieved as high as 120 percent of 
mainland productivity on repetitive 
high-speed manual operations. 
Temperature and humidity are 
more comfortable than around New 
York City even in summer, hence do 
not affect production. 

Productivity of native workers 
is a function of training, manage- 
ment and choice of human material, 
just as anywhere else. One firm 
uses with excellent success a modi- 
fied piecework incentive program 
based on three-month output rather 
than daily output. If a worker 
attains the norm at the end of three 
months, he gets a raise ; if not, he 
gets fired. 

World Radio Output Increases 

RADIO receivers are still the number 
one electronic product throughout 
the world despite substantial gains 
made by tv abroad. The statistics 
from the United Nations show that 
more than 181 million radio sets are 
in use today, a probable retail value 
of over 9 billion dollars. By conti- 
nents, as indicated in the chart, 
North America has more radio sets 
in use than the rest of the world 
combined. 

In terms of receivers per 1,000 
inhabitants, the U. S. again leads 
with 620, followed by Sweden with 
301 and the Falkland Islands in 
South America with 300. Two coun- 
tries where set saturation is of no 
concern are French Equatorial 
Africa and Tanganyika, each with 
0.2 radios per 1,000 inhabitants. 

Production-Although 17 coun- 
tries in the world produced radios 
in the past 4 years only 11 reported 
complete production figures to the 
UN. Excluding the U. S., the rest 

RADIO SETS IN USE 

WORLD 181.8 

100- N. AM. 
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of the world produced 4.5 million 
radios in 1949, 5.7 million in 1950 
and 6.3 million in 1951, the latest 
reported year. U. S. production of 
radios during these years was 
nearly double the rest of the world's 
output in each year. 

Germany was second biggest pro- 
ducer in 1951 with 2.2 million re - 

Germany gets set to tap the European 
bicycle market with this $11.40 bike 
radio. Loudspeaker is built into the 
lamp housing. Two dry cells fit under 
the saddle 

ceivers that year, almost double its 
production of 1.1 million in 1949. 

The United Kingdom followed 
Germany with an output of 2.1 mil- 
lion sets in 1951 compared to 1.3 
million in 1950 when she was the 
world's second place producer. 

Of 11 countries reporting, only 
Canada, Japan, Norway and Yugo- 
slavia experienced a decline in set 
production between 1949 and 1951. 
India, Austria, Denmark, Germany, 
Iceland, United Kingdom and Aus- 
tralia were all on the upswing. 

Loudspeaker Business 

Follows New Trends 

Volume this year is expected 
to reach 22.5 million units, a 

3.2 million gain over 1952 

RTMA RECENTLY estimated in a re- 
port to NPA that 1953 loudspeaker 
production would total 22.5 million 
units compared with 18.8 produced 
in 1952. The average weight of an 
Alnico 5 magnet per speaker is 14 
oz, so this year the industry will 
need approximately 2.1 million 
pounds of Alnico 5 material. 

The increase over 1952 produc- 
tion is believed due to the opening 

(Continued on page 20) 
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TWO GL -6251's in your new v -h -f cir 

cuit will boost E. R. P. to the full au- 

thorized 316 kw! 

Here's a plus: only 5 kw is needed to 

drive a pair of these high -gain tetrodee! 

Low -power TV transmitters now on the 

air-by adding an amplifier stage witn 

two GL-6251's-can increase signal 

strength to top levels at moderate cost. 

Manufacture and sale of these amplifier 

/foø' 
FOR THE FIRST TIME 

25 KW 
RT 220 MC! 

SUPER -POWER! 25 kw output at sync. 
peak level. 

LOW DRIVE! 10 -to -1 tube gain. 

ALL V -H -F TV BANDS! 220 -mc frequency 
at max ratings. 

ULTRA -MODERN! Ring -seal design; ce- 
ramic construction. 

COMPACT! Approx. 14" high. 

Makes SUPER -POWER available tc TV Transmitter Designers! 

rir_uits t) TV stations, is a profit oppor- 

tunity fo - you second only to that from 

ap?lying GL -6251's in new h_gh-power 

v -l. -f transmitters, where your customers 

require maximum E. R. P. from the start. 

GL -6251 is the big new tube for your 

big jobs! Get complete information about 

th.s SUPER -POWER tetrode from Tube 

D?part» ent, General Electric Company, 

Schenectady 5, New York. 

NEW 
GL -6251 
POWER 
TETRODE 
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INDUSTRY REPORT-Continued 

of new tv areas and a lack of fin- 
ished set inventory in the hands 
of the industry. 

Market-Approximately 7 mil- 
lion units will go to tv set producers 
and about 8 million to radio manu- 
facturers, if predictions hold true. 
Remaining sales will be split up 
among hi-fi, industrial, military and 
replacement markets. 

Product-S o m e manufacturers 
see an increasing trend in radio 
and tv set design toward smaller 
sets, fewer combinations, more 
table models. This means smaller 
loud speakers and smaller dollar 
volume per unit for companies. 

However, other loudspeaker man- 
ufacturers are optimistic because 
of the accelerating hi-fi trend which 
has made the public more fidelity 
conscious and has resulted in a 
noticeable increase in sales of heav- 
ier and larger units. It had also 
caused some set manufacturers to 
equip combination sets with larger 
cones, the 12 inch instead of the 10 
inch, despite higher cost. 

Manufacturers are now using 
larger loundspeakers in their port- 
able lines. Motorola, with its new 
design that incorporates the magnet 
and associated components within 
the cone, now is able to use a 7 -inch 
loud speaker in place of a 4 inch 
(ELECTRONICS, p 8, May, 1953). 

Meters Fluid Flow 

Flowability of a fluid is measured in- 
stantly and continuously with this new 
instrument for industry and the medi- 
cal profession. A small ultrasonic sens- 
ing probe is applied to a blood sample 
while on electronic computer and re- 
corder chart how fast a clot is formed 
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PLOT of output indexes shows electronics out in front. On page 4 of each issue . . 

New 'Figures' Show Business Trends 

Cumulative totals on page 4 

of each issue compare current 
and previous year's output 

RECENTLY added to the regular 
'Figures of the Month' page of 
ELECTRONICS is a new subdepart- 
ment called 'Figures of the Year'. 
The statistics printed each month 
under this heading show at a glance 
cumulative monthly conditions in 
the electronics business as com- 
pared to the same time last year. 

This month's totals show a sig- 
nificant increase in general produc- 
tion and sales for the first quarter 
of '53 as compared to '52. Cathode- 
ray tube production almost tripled, 
with an increase of 168.91 percent 
over last year. Radio and television 
set production remained high. 

Output Index-The 'Electronics 
Output Index' (also on page 4) 
continues to reflect a healthy situa- 
tion in the industry. As shown in 
the accompanying chart comparing 
the electronics index with similarly 
compiled statistics on industry in 
general, output of electronics goods 
has increased about 100 percent 
since 1947, while increase in gen- 
eral industry amounts to around 
25 percent. 

Computed largely from Bureau 
of Labor Statistics, the Output 
Index shows activity in both mili- 
tary and commercial electronics. A 
slight drop-off may be expected dur- 
ing summer months as the Ameri- 
can public turns to trout lines. 

Financial Roundup 
OUTSTANDING gains for the first 3 

months of 1953 compared to the 
same period last year were regis- 
tered by companies in the elec- 
tronics field. National City Bank of 
New York reports that total net in- 
come in the first quarter for 23 
companies was $78.3 million com- 
pared to $54.4 million in 1952, a 
44 -percent increase. Profit reports 
by individual companies in the first 
3 months of this year are as 
follows : 

Net Profit (3 mos.) 
Company 1953 1952 
Admiral $3,056,878 $1,515,506 
CBS 2,404,935 1,522.796 
Hoffman 476,646 401,675 
IBM 7,520,105 6.797,876 
Magnavox 1,782,000 558.(100 
Minn. Honeywell 2,332,770 1.294.583 
Motorola 3,174,208 2.238.135 
RCA 9,293,141 7,076.520 
Raytheon 1,355,000 408.000 
Sylvania 3,679,243 1,953,771 
TelAutograph 44,856 47,443 
Tung Sol 552,318 492.241 
Zenith 2,109,461 1,083,242 

Securities-Computer Manufac- 
turing Corp. filed with SEC cover - 

(Continued on page 22) 
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OMNIRANGE NAVIGATION RECEIVER 

Is the Heart of the Famous 

Collins Navigation System 

Midland Crystals are entrusted with 
the exacting job of frequency control 
in the Collins 51R-3. Thirty-four crys- 
tals provide complete 280 -channel cov- 
erage. In such critical service, there 
can be no compromise with quality, 
precision, and undeviating perform- 
ance under every operating stress. 

Midland Crystals measure up to Col- 
lins' strict standards because every 

The Collins 51R-3 Navigation Receiver is typical of the 
outstanding developments of the Collins Radio Company 
for aviation, navigation, and communication. It is in 
wide use among airlines, private, and military planes. 
With accessories, it is the heart of the Collins navigation 
system to which is entrusted the efficient and safe opera- 
tion of every type aircraft. 

CRYSTALS Play a Vital Role 

one of the millions of Midland Crys- 
tals in use today is a product of Mid- 
land Quality Control. This is the sys- 
tem by which every crystal is constant- 
ly checked and tested at every step in 
processing. Midland employs the high- 
est technical skill and finest produc- 
tion facilities known to the industry. 
It is your assurance of completely de- 

pendable crystal performance. 

Vlittitite &la And, coteen- ox,ad, ota 

AtieitkatekPlaii Me 

MANUFACTURING COMPANY, INC. 
3155 Fiberglas Road Kansas City, Kansas 

WOR LD'S LARGEST PRODUCER OF Q U ART Z CRYSTALS 
ELECTRON ICS - June, 1953 Want more information? Use post card on last page. 21 
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ing 150,000 shares of common stock 
par 10 cents to be offered at $1 per 
share. Net proceeds will be used for 
working capital and for general cor- 
porate purposes. 

General Electric proposed a stock 
option plan for key employees. Par- 
ticipants selected will be given the 
right to purchase GE common stock 
of no par value at 100 percent of 
the fair market value on the date 
the option is granted. 

Restricted stock options may be 
granted by GE to from 700 to 1,200 
employees for the purchase of not 
more in grand total of 1.4 million 
shares of common stock. The stocks 
would be taken from unissued com- 
mon stock of which there are 6,154,- 
073 shares. Proceeds of the sales 
will go into general funds. 

RCA placed privately with a 
group of institutional investors $10 
million in 3i -percent promissory 
notes due May 1, 1977, bringing to 
$40 million the amount borrowed 
under a $50 million credit set up in 
February, 1952. Proceeds are to be 
used for working capital and to 
take care of increased volume of 
defense business. 

Weston Electrical Instrument 
Corp. registered with SEC covering 
107,055 shares of its capital stock, 
$12.50 par, to be offered for sub- 
scription by stockholders at the rate 
of one new share for each 3 shares 
held on the record date. The com- 
pany will use $2 million of the pro- 
ceeds to reduce bank loans. The bal- 
ance will be added to general funds 
of the company. 

Hedging Plan Bolsters Lean Years 

Electronic manufacturers 
evaluate selling costs and plans 
to increase sales effectiveness 

ANALYSIS of the selling, general and 
administrative expenses of 13 elec- 
tronic manufacturers for the past 
ten years indicates that companies 
are spending more for total sales, 
the expenditure last year reaching 
the highest point since 1943. But in 
1952, as a percentage of net sales, 
which also reached record highs, 
sales expenses declined. 

Strategy-Selling costs have fol- 
lowed a fairly stable path since 
World War II because many elec- 
tronic manufacturers allocate sales 
budgets by a set percentage of sales 
and spend more for sales when they 
are at a peak. 

With defense cuts and tougher 
competition just ahead, electronic 
manufacturers are taking another 
look at this concept of tying ex- 
penditures to sales, in an effort to 
get more effective use out of their 
funds. 

New Approach-One plan for 
better sales spending was recently 
advanced by Gwilym A. Price, presi- 
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dent of Westinghouse. He proposes 
a tax law that will permit com- 
panies to set up funded promotional 
reserves as tax-exempt costs in good 
years, for spending in lean years. 

Price Plan-"The tax deduction - 
reserve plan would overcome this 
normal tendency to reduce sales 
budgets when sales were low. Un- 
der such a plan, the Treasury would 
allow a company with a past history 
of spending on sales and market de- 
velopment to deduct tax-free a cer- 
tain percentage of its gross. The 
company would spend this money 
for defined objectives, under ap- 
proved conditions within a certain 
period." 

Station Power Gains 
Extend TV Markets 
IMPORTANT to televison receiver 
sales are existing tv markets in 
which stations have upped their 
power and increased coverage. Since 
June 1, 1951, over 60 tv stations 
have improved their facilities affect- 
ing over half the country's markets. 
NBC alone reports that 41 of its tv 
affiliates have boosted power since 
then. 

Markets-Although extension of 
coverage in terms of homes and 
audience is difficult to ascertain, set 
manufacturers agree that in old 
markets improved transmission by 
tv stations has provided a stimulant 
to business and has increased fringe 
sales just as improved tv receivers 
did in the past. It is estimated cov- 
erage increased 5 to 10 miles in 
many markets. 

Future-A number of tv stations 
plan power increases in the near 
future and have FCC okays. Appli- 
cations by 19 other stations are 
pending approval. Markets expected 
to get power boosts in the near 
future are: Boston, WNAC-TV; 
Cincinnati, WLWT; Columbus, 
WLWC; Buffalo, WBEN-TV; Aus- 
tin, Texas, KTBC-TV. 

Transistor Improvement 
Promises Bright Future 
Hermetic sealing and use of 
new materials may eliminate 
moisture and temperature bugs 

STEADY PROGRESS is being made 
toward solving the moisture prob- 
lem and other troublesome factors 
in transistors. In an announcement 
by Zenith it was revealed that that 
company had been unable to make 
transistors stand up under hearing - 
aid conditions. It was reported that 
the transistors they tried failed 
rapidly in service, evidently due to 
high moisture conditions prevalent 
near the body where hearing aids 
are normally worn. 

Hermetic sealing promises to be 
a virtual cure-all for the moisture 
problem. One company, CBS -Hy - 

(Continued on page 24) 
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CHOOSES 

PANELYTE 
THE STRUCTURAL PLASTIC 

because PANELYTE has ALL 3! 

FULL RANGE OF FINEST QUALITY LAMINATE . 

With phenolic, melamine and silicone resins. Includes insulation for 
radio, TV and other electronic purposes. In sheets, rods, tubes, molded 
specialities, fabricated parts. 

OTHER PANELYTE PRODUCTS 

1. DECORATIVE, for table -tops, work surfaces, wall covering, 
etc., in sizes up to 4' x 10'. 

2. MOLDED LAMINATED PARTS-refrigerator inner -door panels, 
breaker strips, specialty molded items, breaker frames. 

3. INJECTION MOLDINGS -32, 48, 60, 200 oz. capacity. Tele- 
vision masks, refrigerator parts, industrial items, etc. 

4. REINFORCED PLASTICS-sheets, fabricated parts. 

CPANELYTE:. DIVISION 
TNT STR UCTURI PLASTIC 

ST. REGIS PAPER COMPANY 
230 Park Avenue, New York 17, New York 
Offices in Principal Cities 

1. HIGHEST STRENGTH 

2. DIMENSIONAL STABILITY 

3. GOOD ELECTRICAL PROPERTIES 

¿oR the tuning drive shafts in the ARN/6 Radio Compass - 
1 used in military and commercial aircraft-Bendix made a 
wise choice. 

Bendix selected Panelyte-12" shafts made of Grade 170 
Continuous Glass Cloth. This phenolic laminate withstands high 
torque loads-is stable under varying changes of temperature 
and humidity. Moisture absorption is only 0.1%. Electrical 
properties are excellent. 

Two Panelyte shafts are used. One passes through and tunes 
the five intermediate frequency circuits. The other passes. 
through and tunes all of the r -f circuits. 

Other Panelyte Glass Base grades include the following: 
GRADE 120, Staple glass cloth, phenolic resin, 

heat resistance. 
GRADE 130, Continuous glass cloth, silicone resin, 

high heat resistance. 
GRADE 135, Staple glass cloth, silicone resin, 

high heat resistance. 
GRADE 140, Continuous glass cloth, melamine resin, 

arc resistance, high strength. 
GRADE 601, Glass mat, polyester resin (reinforced plastic). 

Let us send you a free sample of Panelyte. Or a free copy of the 
Panelyte Industrial Catalog. Or, perhaps, you would like to talk 
with a Panelyte Engineer. Let us send you any, or all three- 
without obligation, of course. 

Simply Send in Coupon Today 

PANELYTE DIVISION ST. REGIS PAPER CO. 

230 Pork Avenue, New York 17, New York 

Please send me sample of Grade....Panelyte. 
Please send me Panelyte Industrial Catalog. 
Please have a Panelyte Engineer contact me. 

E- 6 

Name 

Firm Name 

Address 

City Zone State 
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tron, has already announced her- 
metically -sealed transistors, and 
several of the larger transistor 
makers indicate plans to do likewise 
in the very near future. The seal- 
ing process involves potting the 
transistor in a tiny (but so far 
costly) can equipped with a glass 
seal. 

Other Developments-Better and 
less expensive transistor materials 
appear to be the goal of numerous 
research programs, some of which 
are bearing fruit. Battelle Memor- 
ial Institute announced successful 
tests on a compound of aluminum 
and antimony for transistors. Pre- 
liminary tests show possibility of 
characteristics superior to german- 
ium and silicon where operation at 
high temperatures is contemplated. 
A further advantage lies in the low 
cost of AISb-a half ton costs about 
as much as a pound of germanium. 

Transistor -pure silicon may also 
become cheaper and available in 
greater quantities as a result of a 
new manufacturing process devel- 
oped by du Pont. This new source 
will also help raise power and 
temperature limits for transistors, 
because silicon functions as a semi- 
conductor as high as 400 F. 

Defense Contract Rules Revised 

Administration jettisons broad - 
base procurement policy; elec- 
tronics may be exception 

FUTURE defense contracts will be 
awarded to the companies that can 
handle them best and cheapest and 
not necessarily to the firms or areas 
that need them most. Thus Deputy 
Secretary Roger M. Kyes announced 
a reversal of the Defense Depart- 
ment policy of spreading the work 
thin. Concurrently, the department 
announced that procurement would 
be placed in the hands of manage- 
ment men from industry. Presum- 
ably the Small Defense Plants Ad- 
ministration will expire quietly 

Loophole-Electronics manufac- 
turers will probably not be affected 
greatly by the new policy. Kyes 
stated that marginal producers may 
still get contracts when the item 
manufactured is hard to get, in 
short supply or where the Defense 
Department wishes to keep the line 
open. Electronic equipment gen- 
erally falls into these categories. 

Aviation Weather Broadcasts Save Talk 

Forecaster at La Guardia Field reads latest information, onto magnetic tape 
(right) which repeats five -sector forecasts endlessly via relay transmitter (left) 
until next hourly forecast is recorded. Main transmitter in Manhattan broad- 
casts data on 162.55 me from 6 am to 6 pm, KW035 

More significant is that the for- 
mer broad -base policy had little 
effect on the electronics industry. 
Much lip service was paid to aiding 
small business but a small business 
was defined as one employing 500 
workers or less, scarcely called 
small in the electronics industry. 

Broad Base-Figures supplied 
by the New York office of the Sig- 
nal Corps Supply Agency show that 
from August 1952 until March 
1953 this office let $780,903.17 
worth of contracts, each under 
$1,000. Small business received a 
little more than half the work. 

During the same period, the small 
business specialist at the Signal 
Corps' New York office serviced 
8,947 firms and assisted small busi- 
ness in obtaining $6,372,855 worth 
of contracts over $1,000. 

Radio Networks 
Continue to Expand 

Webs are bigger than ever 
despite inroads of television; 
local sponsorship a boon 

A GLANCE at the chart (next page) 
proves network radio is bigger than 
ever and apparently still growing. 
Latest figures give total outlets as 
follows: NBC, 206; CBS, 217; ABC, 
355 and MBS, 562. 

One reason advanced for the 
growth of network radio in the face 
of television's inroads against the 
listening audience is that the net- 
works are acquiring a -m outlets 
primarily for television CP's. In- 
dependent a -m stations in new tv 
areas have found network affiliation 
essential. Another powerful in- 
ducement to independents is net- 
work policy of making national 
shows available for local sponsor- 
ship. Mutual has expanded heavily 
in non -tv areas and has found big - 
league baseball especially world - 
series coverage an attractive 
feature. 

Radiomen in general seem con - 
(Continued on page 26) 
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DIE 
CERAMICS 

Volume 
Production 

Fast 
Production 

Widest 
Choice of 
Materials 

Precision... 
Uniformity 

Your parts can be run on the equipment 
that produces the desired volume at lowest 
cost. We have the most complete automatic 
press facilities in the industry. 

Press equipment ranges from small 
tabletting presses to 100 ton hydraulics and 
includes several high speed rotaries. Any 
one of these rotaries can produce up to 
1,800,000 a day of small, simple parts. 

You can choose the AlSiMag ceramic 
composition with the physical characteristics 
best suited for your requirements. Property 
chart, free on request, gives characteristics of 
the many compositions available. 
Engineering advice is available on request. 

AlSiMag die pressed ceramics are uniform 
physically and dimensionally. This speeds 
assembly, assures dependable performance. 
Where exceptional dimensional accuracy is 

required, grinding facilities are available 
at commensurate cost. 

52ND YEAR OF CERAMIC LEADERSHIP 

AMERICAN LAVA CORPORATION 
CHATTANOOGA 5, TENNESSEE 

OFFICES: METROPOLITAN AREA: 671 Broad St., Newark, N. J., Mitchell 2-8159 SYRACUSE, N. Y.: 330 Arlington Ave., Phone 76-5068 CLEVELAND: 5012 Euclid Ave., Room 2007, Express 1468S 

NEW ENGLAND: 1374 Mass. Ave , Cambridge, Mass., Kirkland 1-4498 PHILADELPHIA: 1649 N. Broad St., Stevenson 4-2823 57. LOUIS: 1123 Washington Ave., Garfield 4959 

CHI(.GO: 228 N. LaSalle St., Central 6-1721 SOUTHWEST: Jahn A. Green Co., 6815 Oriole Dr., Dallas 9, Dixon 9918 LOS ANGELES: 5603 N. Huntington Dr., Capital 1-9114 
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fident that radio and television can 
coexist. They point to sold -out day- 
time radio, increased away -from - 
home listening and continued popu- 
larity of several night-time shows. 

Electron Art 
Advances Abroad 
ELECTRONICS as an industry is 
global in its scope. No one country 
has a monopoly on research talent 
or engineering ingenuity. 

International-In a test of facili- 
ties for covering Queen Elizabeth's 
coronation, the British Broadcast- 
ing Company beamed a London tv 
show simultaneously to four Euro- 
pean countries. Good reception was 
reported in West Germany, Bel- 
gium, Holland and France. 

France uses both 441- and 819 - 
line pictures, Belgium uses 819 and 
625 lines while Holland and West 
Germany both use 625 lines. 

England-Pluggable packaged 
circuits are building blocks for the 
model -401 electronic digital com- 
puter built by Elliott Brothers, Lon- 
don, for the National Research and 
Development Corp. Packaged cir- 
cuits are mass produced and com- 
puters built to order from stock. 

Czechoslovakia-C o m m u n i s t 
Czechoslovakia's first television 
transmitter will soon be erected 
near Prague. Authorities stress 
that the Tesla -built transmitter 
uses only Czech -made components. 
Concurrently a plant in Strasnice 
has announced the first line of 
Czech television receivers. 

MEETINGS 

MAY 6 -JUNE 1: International 
Telecommunications Union 
Conference, Palais Wilson, 
Geneva, Switzerland. 

JUNE 9-11: International Avia- 
tion Trade Show, Hotel Stat- 
ler, New York, N. Y. 

JUNE 10-20:Automation, Servo- 
mechanism and Instrumenta- 
tion Exhibition, Oslo, Norway. 

JUNE 11-12: IRE Professional 
Group On Communications 
Systems Symposium, AT&T 
Long Line Auditorium, New 
York, N. Y. on June 11 and 
Overseas Transmitting and 
Receiving Stations of AT&T, 
Lawrenceville and Netcong, 
N. J. on June 12. 

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

JUNE 16-24: International Elec- 
tro -Acoustics Congress, The 
Netherlands. 

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

JUNE 29 -JULY 3: ASTM Annual 
Meeting, Atlantic City, N. J. 

AUG. 19-21: WESCON (West- 
ern Electronic Show & Con- 
vention), IRE (7th Region) 
and WCEMA (West Coast 
Electronic Manufacturers' 
Association cosponsors, Mu- 
nicipal Auditorium, San Fran- 
cisco, Calif. 

AUG. 29 -SEPT. 6: West German 
Radio and Television Exhibi- 
tion, Duesseldorf, Germany. 

SEPT. 1-3: International Sight 
and Sound Exposition, Palmer 
House, Chicago. Ill. 

SEPT. 1-12: British 20th Na- 
tional Radio & Television Ex- 
hibition 1953, Earlscourt, 
London, England. 

SEPT. 21-25: Eighth National 
Instrument Exhibit, Sherman 
Hotel, Chicago, Ill. 

SEPT. 28-30: Ninth annual Na- 
tional Electronics Conference, 
Sherman Hotel, Chicago, Ill. 

Nov. 9-12: Conference on Radio 
Meteorology, Austin, Texas. 

Industry Shorts 

More than 1,000 stations now 
operate on CONELRAD according 
to FCC Commissioner Sterling. 

Yakima to Spokane microwave 
relay system advanced another step 
as Pacific Telephone Co. awarded 
construction contracts for buildings 
at 4 of the 6 relay points on the 
$3 million route. The system is 
slated for completion in December. 

Radio telescope built at Cam- 
bridge University, England, can 
penetrate to a distance of 6 billion 
light years into space, 3 times 
further than the 200 -inch Hale tele- 
scope of the Mount Palomar Ob- 
servatory in California. 

Yugoslavia is buying underwater 
tv equipment, for dock and harbor 
inspection in its Adriatic ports, 
from Marconi's of England. 

Antenna masts of glass -fiber re- 
inforced plastic are under study at 
the Signal Corps as possible replace- 
ment for metal and plywood towers. 

Digital computer that was 
ordered by Armour Research 

Foundation of Illinois Institute of 
Technology from International 
Business Machines to supplement 
other computers at the Founda- 
tion's computer center has been 
installed and is now in operation 
there. 

All -channel 17 -inch tv table 
model recently introduced by Emer- 
son, will retail for $199.95, lowest 
price so far. 

India's first electronics plant is 
to be built by the government with 
the cooperation of French Com- 
pagnie Generale de Telegraphic 
Sans Fil. 

Spain's first television station, 
operated by Government -owned Ra- 
dio -Nacional de Espana in Madrid, 
starts experimental telecasts. The 
tests are being transmitted to 65 
receiving sets, of which 15 are 
owned by official government agen- 
cies. Regular daily broadcasts 
will begin as soon as technical 
problems are ironed out. Plans 
are for a second station in Bar- 
celona and a third in Bilbao. 

e 

4 
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LOCKHEED F-94 

GUARANTEES CONFORMANCE TO RADIO INTERFERENCE SPECIFICATION 

FILTER FA 1130 
7 AMP -130 VAC/500 VDC, 0-1700, 

2" x 2" x 1'/8" DEEP 
BULKHEAD MOUNTED 

THE 1130 SERIES IS AVAILABLE UP 

TO 20 AMPERES, 130 VAC/500 VDC, 

0-1700^ IN STANDARD OR BULKHEAD 
MOUNTING, WITH SCREW OR SOLDER 
TYPE TERMINALS. UNITS ARE HER- 
METICALLY SEALED AND ARE AVAIL- 
ABLE FOR 85°C OR 125°C OPERATION. 
THESE FILTERS HAVE MINIMUM VOLT- 
AGE DROP, AND MEET MILITARY 
REQUIREMENTS. 
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BOEING B-47 

FILTRON'S Engineering division, with its completely equipped screen 
room facilities, is always available to measure and recommend RF 

Interference Filters for your equipment, to meet and exceed the Radio 
Interference requirements of MIL -I-6181. 

FILTRON'S production facilities are suppying more RF Interference 
Filters for use in military electronic equipment than ever before, to 

meet the nation's requirements. 

FILTRON ... the LEADER IN RF INTERFERENCE FILTERS ... has pioneered: 

Sub -miniature Filters Wide band Multi -section Units 
High -temperature Filters RF Filters "Custom Designed" 
RF Filters to withstand Shock and Vibration to meet YOUR requirements 

11111 11111n11ZIN 
'1111 fs ABOVE --;;Cil -- - C/011 

11211111 
86 DB 

I1N11N1111 ..,'1"' -.,111II 1111 

MI 1111 1111 I 11 OM 11111 1111 INII 11111 

N11111 1111 1N11 11111 

1111 -.,I111' - OTIVAC 
FILTER FAT 10 30, H1A RAW 11111 

1111 1111 - MEASURED 
PEP-I MIL-STD 220 
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5 5 10 

FREQUENCY - MEGACYCLES 
50 

An inquiry on your Company letterhead will receive prompt attention 

100 500 1000 

THE FltrZONCOMPANY INC., FLUSHING, LONG ISLAND, NEW YORK 
LARGEST EXCLUSIVE MANUFACTURERS OF RF INTERFERENCE FILTERS 
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Before you specify that 

111/ElK 1HfW/Df/lAAI6f Of 

Sodereze 

A quick soldering wire 
(insulation removal unnecessary) 

Nyform 

Formvar with a 

Nylon Sheath 

Square & Rectangular 34 -Lap 
Paper -Covered Wire for 

Oil -Filled Transformers 
Higher abrasion, 

better dielectric 

HELPS DODGE offers the most diversified line of stand - 
1 ardized magnet wire in the industry-over 400 different 
types with thousands of practical applications. Time after 
time, electrical manufacturers have solved "special" magnet 
wire problems, with great savings in time, effort and expense, 
merely by consulting Phelps Dodge. This approach has 

fàitfttLWâ 7ce 

PHELPS DODGE C&PER PRODUCTS 
CORPORATION 
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"Special" Magnet Wire... 

I'llElI'S DODGf1IAAIDARDsn 

Improved Silicone 
Glass Wire 

Better abrasion 
in Class H wire 

Triple & Quadruple Formvar 
Greater spaciig, 

better safety factor 

worked for many different products, including television 
and radio coils, motors, aircraft generators, relay coils, 

distribution transformers, hearing aids and many others. 

Any time magnet wire is your problem, consult Phelps Dodge 

for the quickest, easiest answer! 

AenzzAee:ebtezz 

Low -Build Formvar 
Glass Wire 

Improved space factor 
for aircraft generators 

and starters 

INCA MANUFACTURING DIVISION 
FORT WAYNE, INDIANA 
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Western Electric installer in an aircraft plant connecting telephone equipment with a G -E soldering iron. 

Western Electric Uses G -E Soldering Irons 

to Speed Vital Telephone Installations 
For efficient soldering of millions of connections during the 

installation of telephone equipment, Western Electric uses G -E 
industrial soldering irons. Repeat orders testify to this com- 
pany's satisfaction with G -E irons. 

No matter what your soldering operation-intermittent or 
high-speed repetitive work-General Electric has the iron to 
meet your particular requirements. You'll find that G -E irons, 
equipped with the famous long -life Calrod* heating element, 
give you lower maintenance costs. You can choose durable, 
interchangeable calorized copper tips or, for even longer mainte- 
nance -free tip life, sturdy Ironclad copper tips. Ratings range 
from 25 to 1250 watts, tip sizes from %g -inch to two inches. 

Give G -E industrial soldering irons a chance to prove their 
lower over-all costs to you. Buy a few through your nearest G -E 

Sales Office or Apparatus Distributor, and keep cost comparison 
records on their performance. You will see for yourself that 
these irons will save you money. General Electric Company, 
Schenectady 5, N. Y. *Reg. Trade -mark of General Electric Company 

720-101 

90a cagyetipem coylaAce 

GENERAL ELECTRIC You can often replace heavy irons with this 120 -volt, 
60 -watt lightweight iron for communications soldering. 
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ONLY THE LFE 401 OSCILLOSCOPE 

Offers all these 
Important Features 

HIGH SENSITIVITY AND WIDE 
FREQUENCY RESPONSE 
OF Y-AXIS AMPLIFIER 

The vertical amplifier of the 401 pro- 
vides uniform frequency response 
and high sensitivity from D -C. 
Coupled with a sensitivity of 15 
Mv./cm peak to peak at both D -C 
and A -C is a response characteristic 
which is 3 db. down at 10 Mc. and 
12 db. at 20 Mc. Alignment of the 
amplifier is for best transient re- 
sponse, resulting in no overshoot for 
pulses of short duration and fast rise 
time. An example of the wide band 
response of the amplifier is shown 
in the accompanying photographs. 

37.5 Mv., 0.2,u sec width, 1.usec sweep full scale 

75 Mv., 0.2.usec width, 1.ecsec sweep full scale 

TRIGGER GENERATOR with variable repetition rate 
from 500 to 5000 cps. 

POSITIVE 8 NEGATIVE UNDELAYED TRIGGERS and a 
POSITIVE DELAYED TRIGGER are externally available. 

_ _ 
_ ® 

"R _ i6'# 

Fir® fflpflll.fl 

Sweep - 0.4 

,.i_lrr..r-a--sl.t 

.....i.,,.l.,,,,,,,, 
1 1 

Sweep -0.1.0 sec/cm Pulse Center pan 

LINEARITY OF VERTICAL 
DEFLECTION The vertical amplifier 
provides up to 2.5 inches positive or 
negative uni -polar deflection without 
serious compression; at 3 inches, the 
compression is approximately 15%. 
The accompanying photographs il- 
lustrate transient response and line- 
arity of deflection. 

SWEEP DELAY The accurately 
calibrated delay of the 401 provides 
means for measuring pulse widths, 
time intervals between pulses, accu- 
rately calibrating sweeps and other 
useful applications wherein accurate 
time measurements are required. 

The absolute value of delay is accu- 
rate to within 1% of the full scale 
calibration.The incremental accuracy 
is good to within 0.1% of full scale 
calibration. 

Additional Features: 
An INPUT TERMINATION SWITCH for terminat- 

ing transmission lines at the oscilloscope. 
A FOLDING STAND for convenient viewing. 
FUNCTIONALLY COLORED KNOBS for easier 

location of controls. 

Write for Complete Information 

PECI FI CATIONS 

Y -Axis 

Deflection Sens. -15 Mv./cm, p -p 
Frequency Response-DC to 10 Mc 
Transient Response - Rise Time 

(10%-90%) 0.035µsec 
Signal Delay -0.25 µ sec 
Input line terminations - 52, 72 or 

93 ohms, or no termination 
Input Imp.- Direct -1 megohm, 

30µµf 
Probe -10 megohms, 

10µµf 
X -Axis 

Sweep Range -0.01 sec/cm to 0.1 
µ sec/cm 

Delay Sweep Range -5-500eµ sec 
in three adjustable ranges. 

Triggers - Internal or External, 
+ and -, trigger generator, 
or 60 cycles, undelayed or 
delayed triggers may be used. 

Built-in trigger generator with repe- 
tition rate from 500-5000 cps. 

General 

Low Capacity probe 
Functionally colored control knobs 
Folding stand for better viewing 
Adjustable scale lighting 
Facilities for mounting cameras 

PRICE: $895.00 

Designed and built for electronic engineers, the 401, 
with its high gain and wide band characteristics, and 
its versatility, satisfies the ever-increasing require- 
ments of the rapidly growing electronics industry for 
the ideal medium priced oscilloscope. 

LABORATORY for ELECTRONICS, INC. 
75 PITTS STREET BOSTON 14, MASS. 

PRECISION ELECTRONIC EQUIPMENT OSCILLOSCOPES MAGNETOMETERS COMPUTERS MICROWAVE OSCILLATORS 
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Shown approximately full size. 

C.T.C.'s new CST -50 capacitor 
with greatly increased range, greater stability 

(1) 

(3) 

(4) 

Exploded view of the CST -50 capacitor 
shows: (1) ring terminal with two soldering 
spaces; (2) metallized ceramic form; (3) 
spring -type S-shaped tuning sleeve*; (4) 
split mounting stud; (5) locking nut. 

*Patent Applled For 

Surpasses the range of capacitors 
many times larger in physical size. 

The new CST -50 variable ceramic 
capacitor embodies a tunable* element 
of such unusual design it practically 
eliminates losses due to air dielectric. 
As a result, a large minimum to maxi- 
mum capacity range (1.5 to 12 MMFD) 
is realized - despite the small physical 
size of the capacitor. This tunable* ele- 
ment is a spring -type, S-shaped tuning 
sleeve* which maintains constant maxi- 
mum pressure against the inside wall of 
the ceramic form. 

Other Design Features 

The CST -50 stands only 19/32" high 
when mounted, is less than 3d" in di- 
ameter and has an 8-32 threaded 

mounting stud. The mounting stud is 
split so that the tuning sleeve* can be 
securely locked without causing an un- 
wanted change in capacity. The tuning 
sleeve* is at ground potential. The 
CST -50 is provided with a ring ter- 
minal which has two soldering spaces. 

All C.T.C. materials, methods and 
processes meet applicable government 
specifications. For further information 
on C.T.C. components and C.T.C."s 
consulting service (available without 
extra charge) write us direct. Cam- 
bridge Thermionic Corporation, 437 
Concord Avenue, Cambridge 38, Mass. 
West Coast manufacturers contact: 
E. V. Roberts, 5068 West Washington 
Blvd., Los Angeles and 988 Market St., 
San Francisco, California,. 

CAMBRIDGE THERMIONIC 
CORPORATION 

custom or standard ... the guaranteed components 

Write for Free Catalog #400 containing complete data on the entire CTC line. 
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DESIGN and PRODUCTION NEWS 
FOR ELECTRICAL AND ELECTRONIC ENGINEERS 

Published by TECHNICAL SERVICE, Chemical Manufacturing Division, The M. W. KELLOGG Company JUNE 1953 

Corrosion, Moisture 

Interference Eliminated 

in Immersion Gauge 
The difference between dependable 
"laboratory" accuracy or complete 
breakdown for a rugged immersion - 
type electronic fuel gauge may be 
attributed in part to its 59 machined 
Kel-F polymer parts, samples of which 
are shown here. Used primarily as 
dielectric insulators to isolate each of 
the three "probe" tubes which act as 
capacitor surfaces, the plastic parts are 
also subjected to constant vibration, 
corrosion from aircraft sludges and 
fuels, wear, and random concentrations 
of moisture. 

The three -tube probe of the instru- 
ment which senses the weight of fuel 
in an aircraft tank may be completely 
or partially immersed at all times in 
volatile aircraft or jet fuel at tempera- 
tures ranging from minus 60° to 200°F. 
The unusual chemical inertness of the 
Kel-F-resisting corrosion or erosion 
of machined surfaces by the fuel or 
sludge-prevents any change in the 
critical spacing of .1" between the 
capacitor tubes essential to accuracy 
in the instrument readings. Electrical 
isolation of each capacitor tube sur- 
face is complete due to the excellent 
dielectric strength of Kel-F plastic. 
Dependable insulation, free from sur- 
face shorting or grounding caused by 
moisture or residues found in the fuel, 
is assured by the zero water absorption 
and non-stick characteristics of Kel-F. 

The precision insulating parts re- 
quired for this electronic instrument 
are produced by the Tri Point Manu- 
facturing Company of Brooklyn, N.Y. 
Tri Point uses rod and tubing extruded 
from Kel-F polymer and then machines 
the necessary parts on standard auto- 
matic screw machines. The ready ma- 
chinability of Kel-F permits this 
company to maintain tolerances with- 
in .001" on all parts supplied to the 
Aviation Engineering Corporation of 
Woodside, N.Y., manufacturers of 
this aircraft instrument. 

Refer to Report E-108 

KEL-F in UHF Pulse Cavity Insulates Against 3500 V, 

Under High Shock and Vibration loads ...100% Humidity 

The UHF pulse cavity assembly, shown 
above, utilizes insulating parts and cir- 
cuit supports of Kel-F polymer to in- 
crease cavity efficiency in radar and 
other communications equipment. The 
excellent dielectric strength of Kel-F 
at low and high frequencies prevents 
both leakage of 3500 V pulses and 
radiation of RF signals from the unit. 
Efficiency is further boosted by the 
high arc resistance of the polymer. 

Both ultimate operation and as- 
sembly phases of this cavity benefited 
because of the unusual mechanical 
properties of Kel-F trifluorochloro- 
ethylene polymer. The toughness-re- 
siliency and high compressive strength 
-of the plastic allowed standard 
mounting methods to be used without 
danger of the plastic cracking or chip- 
ping. The exceptionally low "cold 
flow" of Kel-F assures that mounted 
parts will remain firmly in position, 
preventing misalignment. During oper- 
ation, at temperatures from minus 
60° to 200°F., molded parts effectively 
withstand shock loads of 1200 foot 
pounds without failure. Additional 
stress from sustained vibration of 10 G's, 
encountered in certain services, is 
taken in stride by the plastic without 
development of brittleness or loosening 
of mounts. 

® Registered trademark or The M. W. Kellogg Company's trijluorochloroethylene polymers. 

Shelley Products Limited, custom 
molders of Huntington Station, N.Y., 
supplied the Kel-F polymer parts il- 
lustrated to the Radio Receptor Com- 
pany, Inc. of New York, N.Y. the 
firm which manufactures this cavity 
unit for the Armed Services. Using 
Kel-F trifluorochloroethylene polymer 
molding powders, Shelley Products 
readily injection -molded the required 
parts to specified tolerances. The use 
of Kel-F polymer for these parts re- 
sulted in a lower unit cost, as compared 
to similar materials, due to the ease 
with which Kel-F could be fabricated. 

In addition to the excellent dielectric 
and mechanical properties of Kel-F, 
this polymer's unusual zero water ab- 
sorption and "non-stick" properties 
serve to extend the application of this 
unit. The zero water absorption of 
Kel-F precludes efficiency loss through 
surface shorting, leaks or "tracking" 
caused by moisture. This property, 
combined with the "non-stick" char- 
acteristic of the polymer, prevents the 
accumulation of conductive residues 
or fungus growths, cause of shorting 
in tropic climates. 

Refer to Report E-109 
(SEE REVERSE SIDE) 

TRIFLUORO 
CHLORO 

ETHYLENE 

POLYMERS 
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TRIFLUORO 

ETHYLENE 

POLYMERS 

CONTINUED FROM PRECEDING PAGE 

Switch Rotor of KEL-F Takes Rough Handling, 75 

Amp Current Surges, Ignores Oils and Greases! 

This injection -molded Kel-F polymer 
switch rotor with copper pole pieces 
withstands the impact of 75 amp. start- 
ing currents needed to propel electri- 
cally -powered heavy duty plant trucks. 
Because of the high dielectric strength 
of Kel-F, insulation is complete, and 
full power is transmitted to the drive - 
motor. Even after countless starts and 
stops during the course of a working 
day, positive switching action is as- 
sured. At the elevated temperatures 
generated, the excellent dimensional 
stability of Kel-F prevents the rotor 
from softening and allowing the pole 
pieces to loosen or part from the switch 
shaft ... and the polymer's high heat 

Get the Whole Kel-F Story at 
the Basic Materials Show ! 

The largest and most complete ex- 
hibit of Kel-F polymers and finished 
products ever displayed-that's 
Kellogg's Booth 56 at the Basic 
Materials For Industry Exposi- 
tion, June 15 through 19 in New 
York City. At the new exhibit you 
will be able, in a few moments, to 
acquaint yourself with the ex- 
tremely wide scope of application 
of Kel-F molding powders, waxes, 
greases, oils and dispersion coat- 
ings. And, you'll be able to obtain 
the latest technical data on Kel-F 
as well as examine more than 125 
Kel-F polymer products on display. 

Make a point to visit the Kel-F 
polymer exhibit . . . June 15-19. 

resistance eliminates any chance of 
plastic breakdown or carbonization 
which cause arcing. 

The high impact resistance and com- 
pressive strength of Kel-F are respon- 
sible for the rotor's ability to withstand 
the heavy pounding given by over- 
zealous operators ... without chipping, 
cracking or embrittlement of the plas- 
tic. Leakage of lubricating oils and 
grease also caused by rough handling 
has no visible effect on the chemically 
inert plastic. Shorting of the 75 amp. 
current across the insulation, common 
with other materials during periods of 
high humidity, can not occur with 
Kel-F because of the zero water ab- 
sorption of the polymer. This latter 
property also precludes the formation 
of fouling fungus growths when trucks 
are stored in damp locations. 

Electronic Mechanics, Inc., of Clif- 
ton, N.J. injection molds the rotor, 
with its two copper poles, in a single 
operation on a standard molding ma- 
chine, supplying the complete switch 
rotors to a major producer of materials 
handling equipment. Maximum bond- 
ing surface between the copper pole 
pieces and the plastic rotor body is 
provided by grooving the inner sur- 
face of each metal part. Provisions are 
made in the mold for the shaft hole and 
key way, so that the only finishing 
required prior to use is removal of 
the sprue. 

Refer to Report E-110 

'- Registered trademark or The M. it-. Kellogg Company's trsfluorochloroethylene polymers. 

IoIders of the M 

Leading molders and extruders specialize 
in fabrication of materials and parts made 
of Kel-F... each mouth this column will 
spotlight several of these companies with 
their principal services and products. 

American Molding Company 
San Francisco, Calif. 

Injection Molding 
Electronic Components 

Federal Telecommunication 
Laboratories, Inc. 

Nutley, N. J. 

Insulated Wire, Tubing 

Garlock Packing Company 
Palmyra, N. Y. 

Gaskets, Packings, "O" Rings 
Injection, Compression Molding 

H. & R. Industries 
Nazareth, Pa. 

Extruded Rod, Tubes, Shapes 
Injection Molding 

Kurz -Kasch, Incorporated 
Dayton, Ohio 

Compression Molding 
Plunger Molding 

W. S. Shamban & Company 
Culver City, Calif. 

Extrusions, Rods 
Injection Molding 
Compression Molding, 

"O" Rings 
RF Sealing of Film 

For complete information regarding any item 
mentioned in DESIGN AND PRODUCTION NEWS, 

ask for detailed APPLICATION REPORTS, write 

echnical Service 

P.O. Box 469, Jersey City 3, N. J. 

or offices in New York, Chicago, 
Los Angeles, 
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,e'euxaeme,cKq 

for UHF -TV 

EIMAC 15 kw 

Y 

t ? `- . .+' 
. 

3K50,000LA - channels 14-32 

3K50,000LF - channels 33-55 

3K50,000LK - channels 56-83 

Easily handled, this 
3K50,000LK klystron 
weighs only 37 pounds. 

TOP POWER 

EASY TUNING 

LIGHT WEIGHT 

THREE TUBES COVER 

ALL UHF -TV CHANNELS 

EIMAC TYPE 3K50,000L KLYSTRONS give 
UHF -TV a transmitting tube with high 
power and light weight, high perform- 
ance and economy along with the ad- 
vantages that go with mass production, 
external tuning and ceramic cavities. 
In typical UHF -TV operation the new 
klystrons have a linear peak sync output 
of 12 kw. 

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

Export Agents: Frazar & Hansen, 301 Cloy St., San Francisco, California 
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PLASTIC TAPE ends breakdowns 

on this vital nervous system! 

Men's lives may depend on it - that's why 
"Scotch" Plastic Electrical Tape No. 33 har- 
nesses this wiring for precision Naval equip- 
ment. And the contractors for the job, Belock 
Instrument Corp., College Point, N. Y., find 
the tape gives them more than dependable 
results-more than complete protection against 
moisture, fungus and abrasion. 

They find "Scotch" 33 easier and faster to 
apply. Personnel can be quickly trained. Har- 
nessing time is cut one third. 

Try it yourself and see! See how it sticks tight 
right off the roll, how it conforms smoothly to 
odd shaped joints and fittings, how so little goes 
so far. In several standard widths and lengths. 
Order "Scotch" 33 from your supplier today! 

FREE! POCKET TAPE CALCULATOR quickly figures total 
quantity of "Scotch" Electrical Tape needed for production oper- 
ations. Includes data on 23 "Scotch" Brand tapes. Write Minne- 
sota Mining & Mfg. Co., Dept.ES-63,St. Paul 6, Minnesota. 

SCOTCH 
BRAND 

Electrical Tape 
No. 33 

The term "Scotch" and the plaid design are registered trademarks for the more than 200 pressure -sensitive adhesive tapes made in U.S.A. by Minnesota Mining 
& Mfg. Co., St. Paul 6, Minn.-also makers of "Scotch" Sound Recording Tape, "Undersea]" Rubberized Coating, "Scotehlite" Reflective Sheeting, 
"Safety -Walk" Non -slip Surfacing, "3M" Abrasives, "3M" Adhesives. General Export: 122 E. 42nd St., New York 17, N.Y. In Canada: London, Ont., Can. 
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You S Heater -Cathode 
Flat Press 

Tubes: 

1. 
Higher Plate Voltage Ratings 

Wider Heater Voltage Ratings 

3 
Superior Low Heater Voltage 

Performance 

4. Lower Thermal and Shot Noise 

5. Higher Ambient and Bulb 

Temperature 
Ratings 

6. Lower Vibrational Noise Output 

7. Longer Shelf Life 

8. Reduced Air Leakers - Longer 

Dumet Seal (a) 

9. Molded Tips (b) 

(a) 

Data sheets for these Tubes and 

information on other Raytheon 
Subminiature Tubes may be ob- 
tained from your nearest Ray- 

theon Tube Distributor or from 
any of the Raytheon offices listed 
below. 

(b) 

AYTHEON MANUFACTURI " COMPAN 
ca 

Newton, Jess. Bigelow 4-7500 Chicago, III. NAtioaol 2-2770 New York, N.Y. WHitehall 2-4990 Los Angelis, Cslif. Richmond 7-5524. 

TUBE SHOWN 
1S RAYTHEON 
CK5702WA 
ENLARGED 

4 TIMES 

ter-,v!h».n. r,. Uwe/und 

11[1.1AOLMIIIMINIATURE AND MINIATURE TUBES GERMANIUM AND TRANSISTORS NUCLEONIC TUBES MICROWAVE TIRES RECEMINC AMI ICTRRE SIRES 
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UG-85/U rB-sl-ol 

UG-86/U K13-71-01 

UG 242 U KB -91-02 

UG 245/U KB -51-02 

MX 195/U KB -81-01 

CONNECTORS BY KINGS 

UG-1 i4'll K8-11-01 

UG-244 U KB -91-03 

UG 246;'U KB -I1-02 

1ä1414l 

BN Connectors are small, lightweight 
connectors designed for use with 
small cables such as RG -55/U, RG - 

58/U and RG -62/U. They are widely 
used for Video, I. F., Trigger Pulse 

and Low -Power R. F. applications. 

During its many years of collabora- 
tion with our Armed Forces, Kings has 

developed engineering skills and pro- 
duction know-how that have won them 

"top -priority" with radio and elec- 

tronic engineers everywhere. Con- 
stant research and rigid quality con- 

trol are responsible for the increasing 

demand for Connectors by Kings. 

Our fully -staffed engineering depart- 
ment is ready to serve you promptly 
and skillfully. You'll be glad you 
called on Kings first. 

I N GS ützvrAreet4 CO., INC. 

40 MARBLEDALE ROAD, TUCKAHOE, N. Y. 

IN CANADA: ATLAS RADIO CORP., LTD., TORONTO 

36 Wont more information? Use post card on lost page. June, 1953 - ELECTRON ICS 

www.americanradiohistory.com



.__---- 

r- ri 

ii,....Y/.w 
' 
I : 

../:' 
. 

;SIM 
Y f....I". I I :: /IÑ/i 
11 r.:: 

... .ö. .Y{ ....Y.NN. ////. . UMW NY///.w ....wY. .... 

/:i7iiiiisw.C"" /NN/Y///B...Y/NwN ....... 

B! 

?ec/.gn ea' Øeve/o ruent Engi»eers- 

anotIer new 
kaupp service 

-on "short run" 
metal forming 
and drawing 

HYDROFORMING sharply reduces tooling 
time...costs-new process speeds delivery 
Kaupp provides design and project engineers an economical and quick 
method of obtaining short run development pieces. Punch and nest ring 
are the only tools required ... rubber 
diaphragm backed by hydraulic oil acts 
as the die member of the tool. Perfect 
surfaces are assured. Less time is con- 
sumed in tool making, therefore tooling 
costs are considerably lower. Contact us 
on your next short run order ... hydro - 
forming by Kaupp will save you time 
and money! 

PRECISION FORMING AND DRAWING 
R 

WINUOF 
COLD 
STAIN- 

LESS L STEEL, INCONEL 
BRASS, AND OTHER 

ROLLED SIN 
1/32 

, SHEETS TO 3/8 PLATES. 

ALLOYS IN 
w.. _. 

Punch and nest ring are 
the only tool requirements 
as hydraulic oil func- 
tions as the die member. 

c. B. KAl11 P Pa SONS 
NEWARK WAY MAPLEWOOD NEW JERSEY 

PRODUCTION FACILITIES FOR THE AVIATION, MARINE, AND ELECTRONICS INDUSTRIES 
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General Ceramics' 
1*/c 6é'q(/9/14V 

cu? CORE - 
El C>RES 

,NG GO2E 
TuN 

.1.13G.TUNIN 

T O -. pIJS 
SPU' RPNG. 

C COUS 
CORE' 

TV 
OM'PCN 

NTc 

ANILiNIh A RODS 

-F YOU NEED ENGI- 
NEERING 4.SIS TAIL CE 
ON !FECIF.'C 'ROaLEMS 
The Genegal Ceramcs tech- 
nical staff will be happy to 
consult will you. Juso cal or 
write Sale _.rgireer. Ferra- 
mics Divie on. 

GENERAL 

A1SE3S OF STEATITE, TITJl . 

SOFT MAGNETIC 

53,ecidea' te/71 Co&e#e fr - 
NIGH PERMEABILITY 

[Oh LOSS FACTOR 

HIGH EFFICIENCY 

LIGHT WEIGfT 

Ferramics offer many outstanding advantages_ These widely 
adopted magnetic core materials have reduced assembly 
time by eliminating laminations in inductive componer :s, 
cat oos_s and reduced space requirements by replacing tubes 
in digital computers and revolutionized microwave tra -s - 
mission design by use of gyrator effect. Ferramics hsre 
imprave.d designs in nunerous other equipments, and hs-.re 
resulted :n the developnerrt of basically new techniques in 
s:ill others. Current research ind cates still greater gains to 
cone_ The complete story on Ferramics 
is available without otlit'.cn 
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These instruments and components 
can speed your research 

3111111.11 

Listed here are some of the many special types of ElectroniK 
instruments and Honeywell components which are helping research 
men to measure, record and control in thousands of research 
projects. For information on how they can be utilized in your own 
work, write to MINNEAPOLIS -HONEYWELL REGULATOR CO., 
Industrial Division, 4428 Wayne Ave., Philadelphia 44, Pa. 

Special HeCurfuX recording instruments 

of interest to research men: 

FUNCTION PLOTTER-automatically plots the relationship, y=f(x), 
between any two variables that can be converted to electrical signals. 

TWO -PEN RECORDER: simultaneously records two variables on a single 
chart ... both pens can traverse full width of 11 -inch chart. 

CAPACITANCE LIQUID LEVEL GAUGE: accurately measures volume of 
liquefied gases in pressurized vessels ... no moving parts or seals. 

ADJUSTABLE SPAN RECORDER: span can be adjusted over a 50/1 range 
... zero can be suppressed as much as 100% of maximum span. 

1/2 -SECOND RECORDER: for recording rapidly -changing variables; full 11 -inch 
scale pen movement in only % second. Chart speeds from 1 inch to 14,400 
inches per hour available. 

NARROW SPAN RECORDER: measures spans as narrow as 100 microvolts 
without external pre -amplifier ... completely self-contained. 

Electronic components for laboratory use: 

BROWN CONVERTERS: transform low-level d -c signals into 60 or 400 - 
cycle alternating voltages ... Unaffected by atmospheric pressure. 

BROWN SERVO AMPLIFIER SYSTEMS: consist of converter, amplifier and 
servo motor ... Sensitivities of 2.0, 0.5, and 0.05 microvolts are ava lab é,, 
with corresponding voltage gains of 108, 4 x 108 and 40 x 108. 

BROWN 60 -CYCLE 2 -PHASE SERVO MOTORS: Provide positive positioning 
... totally enclosed, self lubricated. Maximum torque: 27 RPM 
motor -85 in. -oz., 54 RPM motor -43 in -oz.; 162 RPM motor -19 in. -oz.; 
333 RPM motor -4 in. -oz. 

HOneywellAP 
BROWN INSTRUMENTS 

mfiZt teu Ce,84- H 
11011116111 
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NOW 

flexible leads 

built into 

multiple 

headers 

by Sealtron 

eliminate difficult soldering in "close quarters"-save space 

Sealtron welds flexible lead wires right into multiple - 
pin "Header" connectors to eliminate the "close - 
quarters" soldering operation formerly needed to 
connect leads. Now all you do is slip "spaghetti" 
sleeving over the flexible lead and connect directly 
into your electronic assembly. 
Sealtron "built-in" leads meet AN specifications - 
eliminate space -taking mechanical attachments re- 
quired with soft -soldered connections. This means 
the flexible leads take up as little as 3/32" on the 
back of the panel (see drawing), save valuable 
space where miniaturization is essential. 

Sealtron Multiple Headers can be incorporated into 
any panel or chassis requiring multiple connections, 
fit standard receptacles. Supplied cadmium, tin or 
silver-plated; available with any number of pins. 
If required, Sealtron engineers will design and 
build special multiple headers to suit your needs. 

Write today for full information. 

42 

SEND FOR CATALOG l UDA Y"Ì 

"Built-in" 
welded connection- 
showing lead 
wire bent at 
sharp right angle. 

'Here's how Sealtron 
'builds -in' leads to 

SAVE SPACE" 
First, lead wire is perma- 

nently butt -welded to pin. 
Then electrode with lead wire 

attached is "fired" directly 
into header plate forming a 

1 hermetically perfect seal. 

RESULT - weld is imbedded in glass so 
that wire can be bent at sharp right 
angles. Uses 1/16" less space than FP 
connections, 3/32" less space than TH 
connections. 

FP or 
Flattened -Pierced 
Connection 

TH or 
Turret Head 
Connection 

(Mecharieal connections required 
with soft -soldered leads) 

THE SEALTRON COMPANY 
9707 READING ROAD CINCINNATI 15. OHIO 
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CATHODE LIFE --m 

THE INCREASE IN LIFE 
FOR SUBNORMAL 
VOLTAGES MAY NOT BE 
REALIZED IN ALL 
TUBES DUE TO 
SECONDARY EFFECTS. 

Q OXIDED COATED 
2 THORIATED TUNGSTEN 

(B) PURE TUNGSTEN 

ELECTRONIC TUBE -LIFE 

VS. VOLTAGE 

Current -carrying ability of 
all electronic tubes is affect- 
ed seriously by voltage devia- 
tion. The loss of emission 
at undervoltage results in 
shorter tube life. Curve 1 

"Oxide Coated" applies to 
most of the thyratrons, plio- 
trons and receiving tubes. 
Curve 2 "Thoriated Tungsten" 
applies to small transmitter 
tubes and some battery -heat- 
ed tubes. Curve 3 "Pure 
Tungsten" applies to oscilla- 
tor tubes. 

30 40 50 60 70 80 90 100 IIC 120 
PER CENT CATHODE HEATER VOLTS 

Manual Inductro 

11) 

Automatic Inductrol 

For maximum tube life and performance, 

include G -E Inductrols as "original equipment" 
Automatic voltage regulation provides an effective and 
economical means of avoiding losses in power capacity 

The life and efficiency of the electronic equipment you Typical applications for G -E Inductrols that have proved 
manufacture depends, to a large extent, on the per- highly effective include: radar equipment, induction heat- 
formance of the electronic tubes. Tube life is adversely ing equipment, medical and industrial x-ray equipment, 
affected by over- or under -voltage conditions that can TV and radio transmitters. 
en. r13 he prevented. 

For further information, contact your nearest G -E sales 
G -E dry -type induction voltage regulators, called Induc- office, agent or distributor...or return the attached coupon. 
trois, offer you an effective and economical means of 
maintaining correct operating voltage. Two types are r 
available for indoor service on circuits 600 volts and be- 
low, single-phase 3 to 240 kva; three-phase 9 to 520 kva. ¡ HERE'S HELPFUL G -E DATA 

1. Automatic Inductrols maintain a closely regulated 
output voltage from a varying supply voltage with 
a bandwidth of l.(70. The standard range of reg- 
ulation is plus and minus 10%. 

2. Hand -operated or manually controlled motor - 
operated Inductrols provide a variable output 
voltage from a relatively constant supply voltage. 
They supply 100% raise and 100% lower regulation. 

9oee CIL2yeatiOl,l2 GOnAnce 

GENERAL ELECTRIC 

ON INDUCTROLS 
For full details on dry -type induction voltage regulators, return this 
coupon ... today! 
Single-phase INDUCTROLS, indoor service 

600 volts and below on circuits 3 to 240 kva-GEC-795A 
Three-phase iNDUCTROLS, indoor service 

600 volts and below on circuits 9 to 520 kva-GEA-5824 E 
Application bulletin, 

Inductrols and electronic equipment-GEA-5936 

General Electric Company 
Section A423-201, Schenectady 5, N. Y. 

Name 

Company 

Address 

City Zone Slot* 
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2 Mesh .063" 
76.4% Open Area 

?__!_Ie_ 

eaa e 
I 

4 Mesh .047" 
65.9% Open Area 

-III 
3 Mesh .041" 

76.7% Open Area 

I I sta 

me 

3 Mesh .054" 
70.1% Open Area 

CALL CHASE 

63.2% Open Area 
8 Mesh .028" 

60.2% Open Area 

4 Mesh .063" 
56.0% Open Area 

..11.....U...... 
999999999913.119911 ..s...9.999911 
913139911139991313.9 ................. 
91313999131399131399139. ................. 
111399913.991313139119 11..11.11 
1113111399913.111391111.11 99.111313 1111.913111311 ..U...11...Ú 11.1111.11 .11111111 
1111..11..1111111111111111 ........11.11 

12 Mesh .023" 
51.8% Open Area 

FOR INDUSTRIAL WIRE CLOTH 
MINIM EMI 1313.. 

..........11.11.11.. 
WWII ...ROW . WOMB fi 

MMMMMM ........... ............. 
MMMMMMMM ........Ma» ....13..11..... 
......BBBBBBB .... .... all ....113 ............ 
BBBBBBBBBB 1115111133113111111113 ....u...13. 
BBBBBBBBBBB ...........1113 .......13111111. 

14 Mesh .020" 
51.0% Open Area 

IIIUIIII:IIIIIII:IIIIIIII 

Illililllililtlll111111111 

Ii1I1l1iiltllil!IlliiliIIi 
IIIIIIIIIIIIIIIII:I:IIIIII 
11111111111111111111111111 

18 Mesh .017" 
48.3% Open Area 

24 Mesh .0135" 
45.8% Open Area 

50 x 40 Mesh .009" 
35.7% Open Area 

IN BRASS AND COPPER 
From coarse wire cloth for window or door 
grilles ... right down to extra-fine mesh for 
food preparation, call Chase. 

Double crimped wires of Chase Wire Cloth 
keep openings square and true ... mesh uni- 
form. It is woven in a mill which specializes 
in weaving brass, copper and copper -alloy 
wire cloth. The result is quality. 

For information on the size and type wire 
cloth you need, send for free book or call 
your nearest Chase warehouse. 

BRASS & COPPER 
WATERBURY 20, CONNECTICUT SUBSIDIARY OF KENNECOTT COPPER CORPORATION 

The Nation's Headquarters for Bross d'' Copper 

Albanyt Chicago Unveil Kansas City, Mo. Newark Pittsburgh San Francisco 
Atlanta Cincinnati Detroit Los Angeles New Orleans Providence Seattle 

Baltimore Cleveland Houston Milwaukee New York Rochestert Waterbury 
Boston Dallas Indianapolis Minneapolis Philadelphia St. Louis Itsales office only) 
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WRITE FOR FREE SAMPLES AND 
CATALOG ON YOUR FIRM'S 

LETTERHEAD 

MOLDED MICA 

v 

-e" 

Capacitors shown 2% 
times actual size 

CM -15 El Menco Capacitors range from 2 to 420 
mmf. at 500 vDCw ... measure only 9/32" x 1/2" 

x 3/16" ... but they're 

PRETESTED at 1000V! 
ALL fixed mica El Menco Capacitors are factory -tested at double 
their working voltage. So, you can be sure they'll stand up. They 
also meet all significant JAN -C-5 specifications. This means that 
you can specify them with confidence for all military or civilian 
electronic applications. 

Our Type CM -15 silvered mica capacitors reach 525 mmf. at 300 
vDCw. Our other types - silvered and regular - provide capaci- 
ties up to 10,000 mmf. Want samples for testing? The Electro 
Motive Manufacturing Co., Inc., Willimantic, Conn. 

Jobbers and distributors are requested to write for 
information to Arco Electronics, Inc., 103 Lafayette 
St., New York, N. Y. - Sole Agent for Jobbers 
and Distributors in U. S. and Canada. 

CAPACITORS 
MICA TRIMMER 

Foreign and Electronic Manufacturen Get Information Direct from our Export Dept. at Willimantic, Conn. 

THE ELECTRO MOTIVE MFG. CO., INC. WILLIMANTIC, CONNECTICUT 
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HOW TO OFFER AIR SUPPORT 

when target is not seen 

Blinding rain! Darkest night! Obscuring clouds! One of these 
conditions ... or all three combined ... deter planes from 
seeking out and destroying enemy strong points in support 
of friendly front line troops. That's why the Ford Instrument 
Company was called in by the Navy to design and build 
compact, airborne equipment to 'do this job. 

This is typical of the problems that Ford has been given 

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 brochure about products or job opportunities. 
State your preference. 

Our Aircraft 

Enemy 

by the Armed Forces since 1915. For from the vast engineer- 
ing and production facilities of the Ford Instrument Com- 
pany, come the mechanical, hydraulic, electro -mechanical, 
magnetic and electronic instruments that bring us our "to- 
morrows" today. Control problems of both Industry and the 
Military are Ford specialties. 

8 

FORD INSTRUMENT COMPANY 
DIVISION OF THE SPERRY CORPORATION 

31-10 Thomson Avenue, Long Island City 1, N. Y. 
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The Finished Product is Good 

only as its parts are good. 

For the best, specify and use 

Clevelite Tubing advantages include moisture resistance, 
dimensional stability, high dielectric strength ... qualities 
that ensure dependable performance and uniformity, with 
close tolerances. 
Clevelite Torkrite, internally threaded and embossed tub- 
ing, is especially made to eliminate torque and stripping 
problems. 
Our Research and Engineering Laboratory is at your 
service. 

Remember! For the best, CALL CLEVELAND! 

gCLEVELAND COHTMHER 4 
6201 BARBERTON AVE. CLEVELAND 2, OHIO 

PLANTS AND SALES OFFICES N tonmatt, Wke. Chime, Data*, OBdarutfatg, N.Y.lanwlRare, N.l. 
ABRASIVE DIVISION at Ctantaid, OM, 

CANADIAN PLANT, TM Ckwlond Cameleer, Canette, LId, Prescott, Caler,. 

REPRESENTATIVES 

NEW YORK AREA R. T. MURRAY, 604 CENTRAI AVE, EAST ORANGE, 14. J. 

NEW ENGLAND R. S. PETTIGREW A CO., 62 LA SALLE RD, WEST HARTFORD, CONN. 

CHICAGO AREA PLASTIC TURING SALES, $215 N. RAVENSWOOD AVE. CHICAGO 
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FREE BOOK 
on specialty 
transformers 

This fully illustrated book on Westinghouse Specialty Trans- 
formers contains full details on design, construction and operation of each type in entire line. 

Find the answer to your problems in these types! 
"Off -The -Shelf" Standard Models ... includes electrical and 

electronic designs for both commercial and military applications. 
"Built -To -Order" Special Designs ... reviews wide range of 

custom-built types. Shows how Westinghouse adapts basic transformer components to meet your exact specifications 
economically. 

SEND FOR YOUR COPY TODAY! Write on your letter- 
head for Booklet B-5806, or use coupon below. Westinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 30, Penna. 

J -70689-A 

YOU CAN 6E SURE...1F ITS 

Westinghouse 

Westinghouse Electric Corporation 
Application Data and Training Dept. 
P. O. Box 868 
Pittsburgh 30, Pennsylvania 
Gentlemen: 

Please send me Booklet B-5806, 
Westinghouse Specialty Transformers 

NAME 

FIRM 

STREET 

TITLE 

CITY ZONE STATE 
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PaYerRie°9/9ft) 
NOW Available! 

delivery 

prie 

50 watt - 75 watt -100 watt -150 watt 

(25 watt available shortly) 

pedal Feature 

* tapered windings 
* switch combinations 
* off positions 
* special shaft assemblies 
* tandem assemblies 

May we have your prints 
for quotations and sam- 
pling? Prompt and cour- 
teous service is assured. 

-g guarantee immediate delivery regardless of 

uantity, value and sizes. 

r we guarantee that our prices wil! lways soy 

you money. 

TRU-OHM V11R=OUS 
ENAMELED RESISTORS 
-A complete lime ready 

for shipments 

guarantee our engineering techniques and 
lection of materials will provide the finest 

products availab'e. 

we guaraestee to meet the requirements 

he most rigid specifications. 

RU -OHM RHEOSTATS and RESISTORS are approved by the 

foremost manufacturers for civilian and governmen 

bHM PRODUCTS 

General Soles OAi 

'cations. 

Division of " 

Model Engineering 
& Mfg., Inc. 

2800 N. Milwaukee Avenue, Chicago 18, III. 
Factory. Huntington, Indiana 

_.: ryJfACJURERS:IPoweRheastots,frsedResiarors,A ' 
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They're starting to make a TV set 

You're looking at a picture of a 
Malayan open -pit tin mine-one of 
the world's largest. 

Next time you look at the picture 
on your TV screen, remember it 
wouldn't be there without tin from 
mines like this. - 

Without tin for solder, most elec- 
trical and electronic equipment would 
be useless tangles of disconnected 
wires. 

Without tin for cans and, closures, 
much of the nation's food supply for 
our rapidly growing population would 
be lost. 

Without tin for bearing metals, the 
wheels of industry could not turn so 
smoothly and efficiently. 

And in new alloys and chemical 

compounds tin is becoming continu- 
ally more valuable as an industrial 
material. 

Over a third of the world's tin is 
mined in Malaya. No end is in sight, 
geologists say, to Malaya's important 
reserves. And now that U.S. Govern- 
ment controls on tin have ended, this 
time -tested metal is again freely avail- 
able in this country to any user, in any 
quantity, for any purpose, and an ade- 
quate supply for the future is assured. 

A free and stable market for tin is 
important to the economy and secur- 
ity of the United States, Malaya and, 
in fact, the entire Free World. And by 
steadily winning its war against Com- 
munist guerrillas, Malaya has mate- 
rially strengthened its position as the 

world's most important supplier of 
tin for the needs of the United States. 

Remember, no other metal com- 
bines all the properties of tin. Tin is 
inert, nontoxic, friction and corrosion 
resistant. Tin is highly malleable, sec- 
ond only to gold. Above all, tin is 
economical to use. A little tin can do 
a lot of work. 

This is the time to investigate thor- 
oughly the ways it can work for you. 

TIN NEWS, issued 
monthly, covers 
noteworthy current 
developments in the 
production, market- 
ing and use of tin. 
Write for free copy. 

MALAYAN 

BUREAU 

THE MALAYAN TIN BUREAU Dept. 383, 1028 Connecticut Ave., Washington 6, D.C. 
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Radical new instrument makes precise, direct attenuation 

measurements, 0 to 50 db, between 8,200 and 12,400 me 

x5e2A 

VAR1A0L 
NUATOR 

Model X382A is a broad band precision instrument of a 

completely new type, providing measuring accuracy never 
before offered in commercial attenuators. Attenuation from 
0 to 50 db is completely independent of frequency, phase 
shift is independent of attenuation setting, and accuracy is 

within ± 2% of db reading. The instrument is directly set 

and read, and no time-consuming interpolation or work 
with charts are required. The equipment has broad usefulness 
for all types of attenuation studies-particularly for precision 
laboratory calibration, direct comparison measurements, and 
study of phase sensitive systems such as antennas. 

Mathematical law operation 
The attenuator is a true, reliable standard completely free of 
disadvantages found in waveguide-beyond-cutoff or conven- 
tional resistive -film instruments. Attenuation depends on the 
angular position of the attenuating film rather than specific 
resistivity. Model X382A employs three resistive films- two 
mounted in line (within the waveguide extensions) and a 

third rotatable axially in the center section. 
With all three films in line there is zero attenuation. Rotat- 

ing the center film increases attenuation proportional to the 

Figure 1. Cutaway showing relation of fixed and rotating films. 

cosine squared of the angle of rotation. (See Figure 1) Atten- 
uation is independent of frequency and other external factors. 

The instrument is carefully designed and ruggedly manu- 

factured to retain exact calibration through years of service. 

VSWR is less than 1.15 and power may be fed to either end. 

SPECIFICATIONS 
Frequency Range: 8,200 to 12,400 me 

Waveguide Size: 1"x1/2". RG -52/U, UG-39/U flanges 

Calibrated Range: 0 to 50 db 

Attenuation (Zero Setting) Less than 1 db 

VSWR: Less than 1.15 throughout attenuation and frequency range 

Accuracy: ±2% of db reading. (Includes calibration and frequency 
errors) 

Size: 16" long, 6" high, 41/" deep. Wt. 5 lbs. Shipping wt. 10 lbs. 

Price: $250.00 f.o.b. factory 

Data subject to change without notice. 

HEWLETT-PACKARD COMPANY 
2708A PAGE MILL ROAD PALO ALTO, CALIFORNIA, U.S.A. 

SALES AND ENGINEERING REPRESENTATIVES IN PRINCIPAL CITIES 

Instruments for Complete Coverage 
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You know he's always on the job 

Come hell or high we ter, there are some people 
who simply won't be denied the privilege of do- 
ing their duty. It's just a matter of basic char- 
acter, disciplined by daily diligence ... and, as 
much as anything else, a pride in maintaining 
a record that has been so painstakingly built. 

This is the kind of duty that Bristol Brass 
men understand so well. They, too, have a name 
for "always being on the job" ... and they won't 
stand for the smallest nick in that name .. . 

if determination, brains and resourcefulness 

can help it. And they have plenty of all three. 
Try Bristol Brass service on your own sheet, rod 
and wire needs. You may encounter two new 
experiences ... in quality, as well as in service. 

The BRISTOL BRASS CORPORATION, makers of 
Brass since 1850 in Bristol, Conn. Offices or 
warehouses in Boston, Chicago, Cleveland, Day- 
ton, Detroit, Los Angeles, Milwaukee, New York, 
Philadelphia, Pittsburgh, Providence, Rochester. 

1 

1 giuóFigivfy:weau4-13rQ55 At its Beer 
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ANOTHER CB i 
2N36 

(Actual size) 

2N31 
(Actual size) 

2N38 
(Actual size) 

Emitter 
Connection 

Lead Wire 

Base 
Connection 

Flexible leads (3) 
fit proposed polarized 

1E -EC socket or 
available subminiature 

sockets. 

NOW...HERMETICALLY SEALED 
CBS-HYTRON 

JUNCTION TRANSISTORS 
in junction transistors, the surfaces are extremely sensitive to moisture. For depend- 

ability, they must be completely moisture -proofed. CBS-Hytron, recognizing this, is 

the first to offer you the new hermetically sealed 2N36, 2N37, and 2N38 junction tran- 
sistors. Each is uniquely sealed in a metal case ... moisture -proof, contamination -proof, 
light -proof. (See drawing.) 

You can buy these new hermetically sealed P -N -P junction types immediately. All 
are amplifier types. Have similar characteristics, except for current amplification and 
power gain. You may operate the 2N36, 2N37, 2N38 up to 55°C. Their in -line design 
gives you: Compact, flat mounting ... easily identified polarity ... solder -in or plug-in 
(with clipped leads) convenience. 

In addition to their unique moisture -proof feature, these CBS-Hytron junction types 
offer: (1) High gain. (2) Low noise figure. (3) Operation at low voltages. As well as 
other advantages characteristic of transistors: Compactness ... light weight ... rug- 
gedness ... instantaneous operation ... and long life. 

Remember, CBS-Hytron hermetically sealed 2N36, 2N37, 2N38 transistors are avail- 
able at once. Write for complete data. Or order now for prompt delivery. 

YTRO 
Manufacturers of 

Receiving Tubes Since 1921 

ENLARGED 
6 TIMES 

Germanium 
Crystal 

Collector 
Connection 

Lead Wire 

Metal case 
hermetically seals 
entire unit 

ainst moisture. 

OUTPUT CHARACTERISTICS 
2N36, 2N37 and 2N38 

Curves are shown for lb in 5 equal steps. 

'Value (shown for 2N36) will change for 

each transistor type. 

0 ' -2 * -4 -6 * -8 -10 
COLLECTOR VOLTS 

ELECTRICAL CHARACTERISTICS f 
CBS-Hytron P -N -P Junction Transistors 

Characteristic 2N36 2N37 2N38 

Collector voltage -6 -6 -6 v 

Collector current -1 -1 -1 ma. 

Current 
amplification 
factor N 45 30 15 

Power gain # 40 36 32 db 

'I -Typical values at 25°C. ¡Grounded emitter 
connection. 

NOW 3 CBS-HYTRON TEST ADAPTERS. By popular demand. Three 

sizes now available at these net prices: 7 -Pin Miniature, $1.45; 8 -Pin Octal, 
$2.25; 9 -Pin Miniature, $1.75. Take advantage of e -a -s -y "topside" test- 
ing. Order your Test Adapters today from your CBS-Hytron jobber. 

CBS-HYTRON Main Office: Danvers, Massachusetts 

A Division of Columbia Broadcasting System, Inc. 

RECEIVING ... TRANSMITTING ... SPECIAL-PURPOSE AND 7V PICTURE TUBES GERMANIUM DIODES AND TRANSISTORS 
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New line of G -E voltage stabilizers features flexibility 

G -E STABILIZER LINE has output ratings from 15- to 5000 -va. 

Now, to help you iron out voltage ups and 
downs, General Electric offers a new line of 
standard automatic voltage stabilizers that 
offers greater design flexibility at no extra 
cost. These compact, lightweight units can 
be a key feature in your design of sensitive 
electronic equipment where precision per- 
formance depends on accurate voltage 
stabilization. 

Output ratings of 1000, 2000, 3000 and 
5000 volt-amperes are available, with 115 
and 230 volts on both input and output, to 
give you a wide variety of operating com- 
binations. Fluctuations between 95 and 
130, or 190 and 260 volts are corrected to a 
stable 115 or 230 volts within 1 per cent - in less than two cycles. Single -core con- 
struction completely isolates input circuit 
from output circuit. For more information 
see Bulletin GEA -5754. 

Miniature selenium rectifiers resist severe operating conditions 
Two types of totally enclosed casings are 
available: Textolite* tubes for normal oper- 
ating conditions; hermetically sealed, metal - 
clad casings to meet severe government 
specifications. 

These small -size selenium cell assemblies 
have long life, high reverse resistance, good 
regulation and low heat rise. Their am- 
bient temperature range is broad-from 
-55C to +100C. Lead mounting is 
standard, but they may also be bracket - 
mounted. 

This new G -E line of rectifiers may be 
used for blocking, electronic computer, 
signal, magnetic amplifier, communication 
or control circuits; for operating small 
relays, solenoids, precipitators. Cell sizes 
range from 3/32 in. to 15%32 in. diameter, 
d -c current ratings 0.050 milliamperes to 
25 milliamperes. For further information, 
write for Bulletin GEA -5935. 
*Reg. Trade -mark of General Electric co. FOR COMPACTNESS, washers between cells have been eliminated 

11111111 

ib£ .ilzj3}i1rya e{zriz 
I 

rx 
me ¡ 

zia" 
ìvÌ iíÌtifÌi[E.alf 

C! 

a" a e 2ti i li º,_-i 
i` molt l4 Nils l'Nilillial4N}Iliil;iltlliRìlút4ilouhgiw 

co.ez ca/zi,723 co-zyzae/z,we 

GENERAL ELECTRIC 
54 Want more information? Use post card on last page. June, 1953 - ELECTRON ICS 

www.americanradiohistory.com



Switchettes are versatile, have 
high current rating 

A wide range of design problems can 
be solved by G -E general-purpose 
switchettes. They are corrosion -proof, 
vibration -resistant, small, lightweight. 
Efficient at sea level or at 50,000 feet, 
in ambient temperatures from 200F 
to -70F. Ratings up to 230 volts, 
25 amp. a -c; 250 volts, 25 amp. d -c. 
See Bulletin GEC -796. 

Inductrols-for automatic or 
manual voltage regulation 

Compact design of G -E inductrols 
lets you fit them into any location. 
They offer micrometer -fine control, 
autotransformer efficiency. Hand - 
operated and automatically operated 
models are available for indoor serv- 
ice 600 v and below on circuits 3 to 
520 kva. Bulletin GEC -795 covers 
single-phase inductrols; GEA -5824, 
3 -phase models. 

New iron weighs only WA oz. 

The new 120-v, 60-w G -E lightweight 
iron is designed for high-speed, pro- 
duction -line soldering on electronic, 
instrument, and communications 
equipment. Thin, 5/16 -inch diameter 
shank gets the %-inch tip into places 
a regular iron can't reach. Balanced 
design allows the soldering of more 
joints per minute. Long-lasting Iron- 
clad tip needs no filing or dressing. 
See Bulletin GED-1583. 

EQUIPMENT FOR 
ELECTRONICS MANUFACTURERS 

Components 

Meters, Instruments 
Dynamotors 
Capacitors 
Transformers 
Pulse -forming networks 
Delay lines 
Reactors 

Thyrite* 
Motor -generator sets 
Inductrols Push buttons 
Resistors Photovoltaic cells 
Voltage stabilizers Glass bushings 

*Reg. Trade -mark of General Electric Co. 

Fractional -hp motors 
Rectifiers 
Rimers 

Indicating lights 
Control switches 
Generators 
Selsyns 
Relays 
Amplidynes 
Amplistats 
Terminal boards 

Development 
and Production 

Equipment 

Soldering irons 

Resistance -welding 
control 

Current -limited high - 
potential tester 

Insulation testers 

Vacuum -tube voltmeter 

Photoelectric recorders 

Demagnetizers 

. 

TIMELY HIGHLIGHTS 

ON G -E COMPONENTS 

COMPLETE LINE includes 11 sizes 

G -E cast-permafil* transformers 

designed to meet MIL -T-27 specs 

The small, light design of General Electric's new 
line of cast-permafil transformers makes possible 
greater flexibility in many electronic designs. 
Sealing these solventless-resin-type transformers 
for life has eliminated the need for metal enclo- 
sures and fungus -proof coatings. Construction is 
simple-terminals are anchored directly in the 
tough, solid, shatter -resistant permafil mixture 
to cut size and weight by 20 per cent. Machined 
and punched parts have been kept at a minimum 
for lower cost. 

Cast-permafil transformers have an expected 
life of 1000 hours or more at 130 C ultimate. The 
complete line of 11 sizes is available in various 
terminal arrangements, and is designed to meet 
MIL -T-27 (Grade 1) performance requirements. 
For more information, write General Electric Co., 
Sect. C667-25, Schenectady 5, N. Y. 

General Electric Company, Section 
Schenectady 5, New York 
Please send me the following bulletins: 
V/ for reference 
X for immediate project 

GEA -5824 
GEA -5935 
GEC -795 
GEC -796 
GEA -5754 
GED-1583 

Name 

Three-phase Inductrols 
Miniature Rectifiers 
Single-phase Inductrols 
Switchettes 
Voltage Stabilizers 
Soldering Iron 

C667-25 

87519 
3,, 

YEARS OF ELECTRICAL LLe. L 
GRELLLLL 

4" 

Company 

City State 

J 
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nraìtchtell-raond 
electrical insulation headquarters 

FOR PRODUCTS OF... 

L L . 

Electrical 

10% 
Lnularion 
Headquarters 

4 
4 

im ported iiroo 
PURE RAW OR COMPOUNDED 

uncut, cut, ground, compressed 

MOULDING PLATE 

SEGMENT PLATE 

FLEXIBLE PLATE 

HEATER PLATE 

.. sheets, tubes, 
rings, discs, 

washers, etc. 

AND COMBINATIONS OF MICA WITH 
... papers, cloths, Fiberglas, tapes, asbestos 

hi -dielectric, tough, hard, elastic, flexible, resonant; resists 
puncture, moisture ... is infusible and easy to fabricate 

For MICA, as for everything in the line of electrical insulation, 
MITCHELL -RAND IS HEADQUARTERS ... here you will find the product 
best suited to the particular insulation purpose ... and at M -R 
you'll also find the service and counsel to make certain that the 
optimum electrical insulation is built into the equipment and 
components you manufacture. 

For MICA as for anything else in the line of electrical insulation, call on 
MITCHELL -RAND, THE ELECTRICAL INSULATION HEADQUARTERS. 

Write to MITCHELL -RAND for free samples and descriptive data. 

mítchell-rand 
INSULATION COMPANY, INCORPORATED 

MIRAGLAS VARNISHED TAPES, CLOTHS AND SLEEVINGS MIRAGLAS TAPES, BRAIDED SLEEVINGS 
AND TYING CORDS MIRAGLAS SILICONE TREATED CLOTHS, TAPES AND TUBINGS MICA 

TAPES, CLOTHS AND MICA -FIBERGLAS COMBINATIONS FIBRE, PHENOL FIBRE AND. MIRALITE 
POLYESTER RESIN SHEET INSULATING PAPERS-DURO, FISH, PRESSBOARD, ETC. VARNISHED 

CAMBRIC TAPES, CLOTH AND SLOT INSULATIONS COTTON TAPES AND SLEEVINGS TWINES AND TIE 
TAPES ASBESTOS TAPES, SLEEVINGS AND CLOTH, TRANSITE & ASBESTOS EBONY ARMATURE 

WEDGES AND BANDING WIRE VARNISHED TUBINGS, HYGRADE, MIRAGLAS, HYGRADE VF, MIRAGLAS 
SILICONE THERMOFLEX AND FLEXITE EXTRUDED PLASTIC TUBING PERMACEL MASKING 
TAPES AND ELECTRICAL TAPES BI -SEAL, BI-PRENE; FRICTION TAPES AND RUBBER SPLICE 

COMPOUNDS-TRANSFORMER, CABLE FILLING, POTHEAD, ETC. INSULATING VARNISHES OF ALL TYPES. 

51 MURRAY ST. COrtlandt 7-9264 NEW YORK 7, N.Y. 
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41eie your guide 
4oJefIèrS Electronics 

It covers the complete standard line 

of Jeffers Electronics Division products: 

R.F. CHOKE COILS 

CAPACITORS 

ELECTRONIC COMPONENTS 

It tells everything youll want to know 

about these products-their specifications, 

their characteristics, their applications. 

To get your copy immediately, 

simply mail the coupon below. 

JEFFERS ELECTRONICS DIVISION 
SPEER CARBON COMPANY 

Du Bois, Pennsylvania 

Other Divisions: 
Speer Resistor 

International Graphite & Electrode 

OTHER JEFFERS PRODUCTS 

ceramic capacitors disc capacitors 
high voltage condensers capristors 

OTHER SPEER PRODUCTS FOR ELECTRONICS INDUSTRY 

anodes contacts resistors iron cores 

discs brushes molded notched* coil forms 

battery carbon graphite plates and rods 

*Patented 

ris... 

Jeffers Electronics Division 

Speer Carbon Company 
Du Bois, Pennsylvania 

Please send me a copy of your latest catalog covering the complete 

standard line of Jeffers Electronics Division products. 

Name - Position 

Company 

Address 

City Zone State_ 
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FOR TOP ENGINEERING KNOW-HOW ON PERMANENT MAGNETS CONSULT INDIANA 

STEWART 

SW 
W All RER 

cunife rings 

STEUlRRT-WARDER 

permanent magnet assembly 

INDIANA 
PERMANENT 
MAGNETS 

PERMANENT 
MAGNETS 

tailored 

to meet 

your 

specifications 

Top engineering 

35,000 Permanent 
magnet applications 

Magnets from all 
types of material 

These are the assets at your disposal which 
permit INDIANA to tailor their permanent magnets 
to your design specifications. 

Just as Stewart -Warner did, so you, too, can 
place your confidence in INDIANA for quality 
permanent magnets ... for skill in manufacture .. . 

for cost-cutting engineering aid. Rigorous 
quality control in every step of production is your 
assurance of exact magnetic and physical char- 
acteristics. For help with your problem, 
write INDIANA, today. 

PERMANENT MAGNETS MAY DO IT BETTER 

DESIGN SUMMARY 
Equipment-Electric Tachometer, manufactured by 
Stewart -Warner Corp., Chicago. 
Application-Permanent magnet assembly. 
Problem-To design a permanent magnet which 
would produce sufficient torque and give added sta- 
bility to this instrument. 
Solution-By varying the analysis and heat treat- 
ment, INDIANA engineers developed a special Cunife 
permanent magnet which provided the necessary 
torque and improved stability. Furthermore, this 
special Cunife magnet lent itself better to the limited 
space resulting from the new design. 

WRITE FOR DESIGN MANUAL NO. 4-A6 

THE INDIANA STEEL PRODUCTS COMPANY VALPARAISO, INDIANA 

WORLD'S LARGEST MANUFACTURER OF PERMANENT MAGNETS 
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1 

How IBM 

gets perfection outside 

to match its precision 

inside 

IBM business machines are known the world over 

for their precision. And they look the part, too. 

But the modern lines which make these machines 

so attractive make their fabrication a challenge to 

Karp Metal Products Co., Inc., one of IBM's sheet 

metal fabricators. 

For only with its creative staff of sheet metal crafts- 

men... its ability to tool complex jobs...its 88,000 

square feet of most modern plant facilities is Karp 

able to match IBM's precision inside with flawless 

fabrication outside. 

These same facilities can solve your cabinet, hous- 

ing or enclosure problems, too. Karp engineers can 

often show you the way to design modifications which 

cut initial costs and speed assembly; they can also 

show you how to take advantage of Karp's vast assort- 

ment of available dies. 

Whether your needs are as large as IBM's or more 

moderate, you'll find it profitable to do business with 

Karp. 

KARP METAL PRODUCTS CO., 215 63rd ST., BROOKLYN 20, N.Y., 

Division of H & B American Machine Company 

MOST COMPLETE FACILITIES FOR LARGE AND SMALL RUNS OF 

ENGINEERED SHEET METAL FABRICATION 

IBM Proof Machine 

ENGINEERING 4 TOOLING+ PRODUCTION+ FINISHING = 

IBM Card Verifier 
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KELLOGG SWITCHBOARD 

GENERALe ELECTRIC 
Santa Fe 

Moisture Proof 
PLASTIC COATED TORO IDS 

In addition to 
standard wind- 
ings, we Dffer 
toroids encas- 
ed in tough 
thermosetting 

plastic. Plastic 
encasement provides 

extra protection from humidity, mechan- 
ical shock. Available in all sizes of coils. 

Steel Cased 
TOROIDS AND FILTERS 

Existing designs 
cover a wide 
range of types 
and frequen- 
cies. Filters meet 
military specifi- 
cations and can 
be offered in min- 
iaturized versions. A 
typical filter is shown. 
C. A. C. filter design engi- 
neers will convert your specifications to 
production deliverieswith minimum delay 

Associates 

... and many more! 

I 
w tews 

From a modcst beginning five years ago, Communication 
Accessories Company has grown to one of the largest exclusive 
toroid coil winding producers in the U. S. today. Why? 

We like to think that this growth is due to the thorough, 
careful handling we apply to each coil . . . and because 

of the particular skill of our people. Whatever the 
reason, we'll continue-doing the best we know 

how-thankful for the trust that important 
companies have placed in us. 

write for this catalog 

COMM UNICATION ACCESSORIES 
allege 

111CKMAN MILIS, MISSOURI 
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SORENSEN 

FREQUENCY 

HIGH VOLTAGE 

DC 
LOW CURRENT 

A 
L.N.cei 

REGULATES 
AND CONTROLS 

LOW VOLTAGE 

DC 
=;HIGH CURRENT 

The NOBATRON* maintains stabilized DC voltage under 
changing line and/or load conditions. 

A complete line of catalog models are available, with 
output voltages of 6, 12, 28, 125, and 200 VDC, from 5 to 
350 amperes. 

Sorensen Nobatrons eliminate battery and generator trou- 
bles. They combine high regulation accuracy with maximum 
dependability and minimum maintenance. 

All models are attractively finished. Most can be furnished 
either for relay rack mounting or in cabinets for bench -top 
use. Most units are metered; all are adequately protected 
against overload by suitable fuses and breakers. 

COMMON NOBATRON SPECIFICATIONS 

Input voltage 
range 

95-130 
208/115, 

VAC, single ¢, 50-60... High -current units 
30, 4 -wire, wye. 

Output voltage 
range 

Adjustable ± 10% with rated accuracy, - 25% 
with lesser accuracy. 

Regulation accuracy ± 0.2% from 1/10 to full load. 

Ripple voltage 1% RMS. Time constant 0.2 seconds. 

Reg. U. S. Pat. Off. by Sorensen & Co., Inc. 

Nobatron Model E-6- S 

WIDER OUTPUT VOLTAGE RANGE MODELS 

Nobatron-RANGERS* are designed to meet the demand for 
power supplies similar to the Nobatron but with wider output 
voltage ranges. 

Nobatron-RANGERS are continuously adjustable over ex- 
tended output ranges, yet provide regulation accuracies of 
-0.25 /'c against line and/or load. Other specifications are 
identical to those of the standard Nobatrons. 

Three models are available, the SR -30, SR100, SR -2. Capac- 
ities, respectively, are 3 - 30 VDC at 3 - 30 amperes, 3 - 135 
VDC at 1 - 10 amperes, and 100 -300 VDC at 1 - 10 amperes. 

Investigate NOW the cost of a NOBATRON installation 
versus the overall cost of less satisfactory DC sources. 

OTHER SORENSEN ISOTRONIC PRODUCTS INCLUDE: 

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

FREQUENCY CHANGERS VARIABLE AUTO TRANSFORMERS 

SATURABLE CORE REACTORS AC LINE REGULATORS 

For Complete Information Write SORENSEN & COMPANY, INC. 

375 Fairfield Avenue Stamford I, Conn. 
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New l -T -E 90° deflection yoke 
offers outstanding advantages 

in television reception 

Here's an outstanding electronic component develop- 
ment of vital interest to all television tube and receiver 

manufacturers. I -T -E now offers the television in- 

dustry a new, high -sensitivity, "flared" deflection yoke, 

expertly designed to produce large pictures with 

excellent resolution. 

LOOK AT THESE OUTSTANDING ADVANTAGES: 

Up to 90° deflection without neck shadow. Yoke design 
allows '/s" pullback on neck of tube. 

2 High sensitivity. Because of advanced design and high - 
quality ferrite core material, yoke deflects full picture 
on screen at low line voltages. 

3 

4 

5 

Full focusing. Image can be focused sharply-horizon- 
tally and vertically over entire face of screen. Excel- 
lent side and corner resolution. 

Shrink -proof. Insulation shield between horizontal and 
vertical coils enables yoke to withstand normal oper- 
ating voltages and temperatures-without shrinking. 

Minimum "pin cushion" distortion. Advanced I -T -E coil 
design reduces bowing effect to a minimum. 

6 ' Close quality control-maintained through all phases of 
manufacture-assures deflection yokes of the highest 
quality. 

7 

Mounted l -T -E 90° de- 

flection yoke. New flare 

design lets yoke ride well 

up on kinescope neck - 
allows /8" pullback for 

fine adjustment without 

causing neck shadow. 

Thorough electrical pretesting. 
Before shipment, all yokes are- 

a. Tested for shorted turns. 

b. Tested to assure meeting of customers' induc- 
tance and resistance specifications. (Tolerances 
as low as ± 5%.) 

C. Tested for induced voltage. 

d. Tested for insulation breakdown between hori- 
zontal and vertical coils, between horizontal 
coilsand core,and between vertical coils and core. 

e. Tested and adjusted for minimum cross -talk. 

f. Visual -tested to meet customers' requirements. 
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70° DEFLECTION YOKES 

are also produced in quantity to I -T -E high - 
quality standards. Form -wound, they are 
precision -built to provide the same advan- 
tages as the 90° yokes-but with narrower 
deflecting angle. 

All I -T -E deflection yokes are designed for 
clearest image reproduction. Modern manufac- 
turing techniques, advanced design, and critical 
standards enable I -T -E to produce high -quality 
deflection yokes-at competitive prices. 

I -T -E quality focus coils-small, compact, lightweight - 
precision -built to commercial or government specifications 

Hermetically -sealed electromagnet 
focus coil 

for government use, to meet Govt. 
Spec. MIL -T-27. A precision focus 
coil, uniformly wound of finest cop- 
per wire. Coil sealed in nitrogen to 
assure minimum temperature rise. 

1 1 

I -T -E quality focus coils are 
designed for use with tubes up 
to 90° deflection. Hermetically - 
sealed and non -hermetically - 
sealed types are available with 
either permanent magnet, per- 
manent magnet and electro- 
magnet, or electromagnet con- 
struction. Finest magnets are 
used ; uniform magnetic field 
assures minimum spot distor- 
tion. Coils retain proper focus- 
ing over a wide range of line 
voltage variations. 

Permanent magnet focus coil 

for government use, to meet Govt. Spec. MIL -T-27. Finest 
uniform magnets and locked controls guarantee uniform focus 
even after severe shock and vibration. Outer coating of 
special -type varnish guards against fungus growth. 

Extensive production facilities and broad engineering back- 
ground enable I -T -E to manufacture quality focus coils to 
meet any specification-government or commercial. 

FOR DETAILS about any of these products-or about any special 
types of precision wire -wound components-write 
to Resistor Division, I -T -E Circuit Breaker Co., 
1924 Hamilton St., Philadelphia 30, Pa. 

PRECISION WIRE -WOUND PRODUCTS 
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Fabricated by Micro-Matic Screw Co., Inc., Linden, N.J. 

IT'S MADE OF BERYLCO BERYLLIUM COPPER 

This critical connector, used in new, 
improved radar devices, is made of 
Berylco beryllium copper for its many 
recognized advantages. Beryllium 
copper offers the designer desirable 
combinations of properties such as 
strength, sprung action and forma- 
bility in high degree. 

As in all radar and electronic equip- 
ment, the material used for connectors, 
plugs, adapters,etc.,musthavecurrent- 
carrying capacity. Berylco certainly 
has that. It must also retain firm con- 
tact pressure for a long time; it must 
be noncorrosive; it must be indifferent 
to wide temperature variations; it must 
not be subject to fatigue. 

Berylco offers all these qualities to a 
superlative degree. For this particular 
part, which must be turned and 
threaded to close roierance, machin - 
ability is important. In this respect 
beryllium copper offers special advan- 
tages through its age -hardening fea- 
ture. This means that parts can be 
readily machined in a relatively soft 
condition and then hardened to 
give the desired combination of 
final properties. 

You will undoubtedly want to include 
Berylco beryllium copper in your 
plans for the future if you have not 
already done so. Take advantage 
of the know-how of the world's largest 

producer Call or write any of the 
offices below for sample material or 
engineering help. 

VALUABLF ENGINEERING INFORMATION 

on Berylco beryllium copper is 

contained in a series of technical 
bulletins, published monthly. To 

receive your copy regularly, write 
on your business letterhead. 

TOMORROW'S PRODUCTS ARE 

PLANNED TODAY- WITH 

BERYLCO BERYLLIUM COPPER 

DEPT. 3-F, READING 21, PENNSYLVANIA 
New York Springfield, Mass. Rochester, N. Y. Philadelphia Cleveland Dayton Detroit Chicago Minneapolis Seattle San Francisco Los Angeles 

Representatives in principal world -trade centers 
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Ida POTTER & BRUMFIELD LEADS 
IN RELAY DEVELOPMENT & PRODUCTION 

Extra Rugged, Compact 

400 -Cycle AC Relay Offered in 

New AF Series 

New AF Series, recently developed by Potter & Brumfield, will operate on any frequency in the general vicinity of 400 I' cycles with 15 grams or higher contact pressure at approximately 2 VA input per t' movable pole. Advanced construction withstands better than 10-G vibration with any contact arrangement up to 2 Form C (DPDT) contacts. 
ANew unit is available open as illustrated or hermetically sealed with 3 -stud mount- ing and plug-in or solder -terminal glass- 

IIMIMinsulated header. Coils wound on molded bakelite bobbins 
1 Illwith breakdown 

of 500 V. RMS 
11111 minimum be- 

ll. tween all current 
carryingelements 
and to ground. .1 Contacts rated 5 Ma amps, 115 volts, 
60 -cycle, non - 
inductive load. 

IUltra -Sensitive SS Series 

Feature Dual Coils; 

10-G Vibration Resistance 

Brand new SS Series, DC Super -Sensitive Relays, provide operation with 10-G vi- bration resistance on less than 10 MW. New unit utilizes dual coils normally con- nected in series. Balanced armature with point bearings pivoted in adjustable mounts reduce friction to a minimum. Pure silver contacts rated 2 A at 115-V. AC or 28-V. DC, non -inductive load. Contact arrange- ment is 1 Form C (SPDT). Available with total coil resistance up to 60,000 ohms and sensitivity range from 1 MW to 2 W. Supplied open as illustrated or hermeti- cally sealed with glass -insulated plug-in or solder -terminal header. 

Design Engineer Gets More Help to Meet Tough Relay Requirements 
Sho.vn on this page are some of Potter & Brumfield's recent relay developments. Constant creation of new relay structures offers today's design engineer more help in his search for miniaturization, ruggedization, acclimatization, higher contact capacities, more contact combinations, greater sensitivity and longer life. 

MH Series Offers Maximum 

Conversion Efficiency; Many 

Contact Combinations, DC or AC 

Smallest and most versatile of the tele- phone type relays, MH Series offers maxi- mum coil power, a wide selection of con- tact combinations and high contact capac- ity. Available open or hermetically sealed with maximum of 12 contact springs for either DC or 60 cycle AC operation. 

MJ Series Feature Longer, 

More Flexible Contact Arms; 

Lower Spring Load Rate, DC or AC 

Newly developed 
MJ miniature tel- 
ephone type relay 
features longer 
and more flexible 
contact arms 
which result in a 
lower spring load 
rate. This structure permits wider contact 
gap, more overtravel, improvement in sen- sitivity, faster action and longer life. MJ supplied open or hermetically sealed, with maximum of 12 contact springs, for either DC or 60 cycle AC operation. 

Coils for both relays furnished up to a maximum resistance of 22,000 ohms for either current or volt- age achation. Insulation resistance better than 1000 megohms and breakdown above 500 V. RMS. 

Hermetic Sealing or Dust Covering Available for All Individual 
Relays or Multiple Groups; Keep Out Dust, Fumes, Moisture, Etc. 

New "L" Type deep -drawn steel enclosure accommodates six MH re- lays or one standard LT telephone 
type relay, not shown on this page. Mounting is by 4 studs. Available 
with max mum of 24 solder terminals. 
Dim. 26" x 41146" x 35" high. 

New "D" Type deep - 
drawn steel enclosure is 
designed for sealing the 
AF Series 400 -Cycle AC 
relays, bu: will accom- 
modate the MH or MJ 
relays shown above. 
"Supplied with standard 
octal 7, 9 or 14 pin min- 
iature plug or up to 14 
hot -tinned solder termi- 
nals. Dim. 1W' x 129," 
x 2%" higt.. 

Write Us or Phone Your Local 
P8,13 Sales Office for New 
Master Catalog Illustrating and 
Describing Our Wide Line of 
Basic Relay Structures, 
Housings and Enclosures. 
Relays for Every Electrical and 
Electronic Application. 

See other side for mailing address 
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production 
Three large plants, including over 50,000 square feet 
of floor space, fully equipped with complete tooling, 
coil winding, plastic molding, heat treating, glass 
metalizing, welding, hermetic sealing and machine 
tools for every operation. Orderly, efficient plant lay- 
outs assure steady, precise assembly line production 
... single -shift capacity 10,000 relays per day! 

Potter & Brumfield 

will solve your relay v`'fi problems 

write 
Potter & Brumfield 

TODAY 
about your problems or requirements on re- 
lays or similar electro -mechanical assemblies. 
P&B competent, well -trained personnel and 
modern plant facilities offer you the finest 
service in the relay industry. Samples, recom- 
mendations and quotations promptly for- 
warded on request. 

design 
Years of experience and close con- 
tact with the military and the 
electrical and electronic industries 
enables P&B to design and de- 
velop relays and similar assemblies 
to exact requirements. Current 
MIL specifications are maintained 
in complete files. All necessary 
laboratory and testing instru- 
ments at your service any time. 
Certified test reports on request. 

engineering 
Extensive research, labo- 
ratory and model shop 
facilities always avail- 
able. Laboratory equip- 
ment includes all types 
necessary for design, de- 
velopment and type -test- 
ing of industrial control 
and electronic compo- 
nents. Altitude, heat and 
cold, salt -spray, shock, 
vibration and other tests 
completed quickly at 
reasonable cost. 

c4fL.8fet4teld 
PRINCETON, INDIANA 
Export: 13 E. 40th St., New York, N. Y. 

Sales Offices in Principal U. S. and Canadian Cities 

P&B CATALOGUED RELAYS AVAILABLE AT 

YOUR LOCAL ELECTRONICS PARTS DISTRIBUTOR 
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You can believe. 
what you see 

with an RCA 
oscilloscope 

The RCA WO -88A 5 -inch and WO -56A 7 -inch oscillo- 
scopes have the facilities yot need for precise qualitative 
analysis and accurate quantitat4e measurers. ents ... thanks to 
advanced engineering design 

For instance, one of the cutstanding features of these 
instruments is their remarkat..ly true square wave response 

obtained by adequate band w_dth, negligible phase 
shift, fast rise time, frequency -compensated attenuators, 
and a complete absence of peaking circuits. 

Equally important are the peak -to -peak voltage-measure- 
mentfeatures-ol tained through the u.se of voltage -calibrated 
attenuators, front -panel calibrating-.oltage terminals, cali- 
brated graph screens, and good amplifier linearity. 

Other quality features common to both designs include 
... push-pull direct -coupled amplifies ...extra fast retrace ... shielded CRT gun ... p:us anc minas sync ... line - 
frequency sweep with phasing ... ands. set of matched 
probes and cables including a high mtpecance probe hav- 
ing an input resistance of :0 megohna and an input 
capacitance of less than 10 uu_! 

Before selecting a 'scope for your special needs, be sure to 
get the full details on the WO. 88A aid WO -56A from your 
RCA Test Equipmert Distributor .. . or write RCA, Commercial 
Engineering, Section 42FX. Harrison, hew Jersey. 

RADIO CORPORATION of AMERICA 
TEST EQUIPMENT HARRISON. N. J. 
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FRONT PANEL CONTROL 
ADJUSTS CARRIER POWER. 

AVAILABLE IN A WIDE 
VARIETY OF COMBINATIONS. 

FULLY JAN APPROVED. 

This outstanding homing beacon transmitter 
sets new standards for this type of service. Carrier 
power is adjustable from 25 to 400 watts by a front 
panel controlled auto-transformer. Pressurized 
forced air cooling is provided. 
The GATES MO -3975 is available with or without 
remote control. Transmitter can be supplied for 
513' ohm output or a special antenna coupler is 
available to couple directly to an L or T type antenna. 
High level voice modulation is employed, incorporat- 
ing a peak -limiter to prevent over -modulation. A 
type 36 automatic code keyer operates from a phase - 
shift type oscillator at 1020 cycles. Versatile, depend- 
able, the GATES MO -3975 represents the most ad- 
vanced LF homing -beacon transmitter yet developed. 

Designed to withstand Class "B" shock tests 

and operate in ambient temperatures between 

-54°C. and +65°C. 

Heavy steel frame to which each drawer 

section is secured by captive thumb screws. 

Heavy roller bearing compound extension 

type slides provide easy access for maintenance. 

Frequency range: 200-800 KC. Frequency 
stability: 0.005%. Audio response: ±2 Db. 
400-3000 CPS. Noise: 40 Db. below 100% 
modulation at 400 watts. Power consumption: 
2200 watts at 115 V. 60 cycle single phase at 
400 watt carrier 100% modulated. 
Fully JAN approved. Built for dependable 
service under any climatic variations including 
those encountered in ship -board service. 

GATES RADIO COMPANY, QUINCY, ILLINOIS, U. S. A. 
MANUFACTURING ENGINEERS SINCE 1922 

2100 Polk Avenue, Houston, Texas Warner B.ildiny, Washington, D. C. International Division, 13 E. 40th St., New York City 
Canacixn Marconi Company, Montreal, Quebec 
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"For High -Accuracy, 

Long -Life Resistors we wind 

with D -H Electrical Alloy Wire" 
...so states INSTRUMENT RESISTORS COMPANY, of Union, New Jersey, manufacturers of 

IN -RES -CO quality -built resistors for every electrical and electronic application 

IN -RTES -CO resistors are wound to meet the most critical re- 

quirements without excessive cost; standard inductive and non - 
inductive units are available in resistance ranges from 0.01 
ohm to several megohms - with power ratings from a fraction 
of a watt to 10 watts. Included, are types especially suited to 
counter excessive humidity, fungus, space limitations, and 
temperature rise. 

Says Instrument Resistors Company: "For 23 years, we 

have devoted our facilities exclusively to the development and 
manufacture of quality resistance components. The fact that 
today, with such a wealth of experience to our credit, we 
specify Nichrome, Karma, and D -H Manganin wire for wind- 

T.M. Rel. U. S. Pot. Off. 

ings, constitutes the strongest endorsement we can offer of 

these Driver -Harris products." 
Nichrome*, Karma*, and D -H Manganin deliver top-level 

performance-their characteristic electrical and physical prop- 

erties remaining unchanged even under exceptionally exacting 

operating conditions. They are ready to go to work for you, 

too-as are more than 80 other Driver -Harris alloys. Profit by 

consulting with us. We shall be g_ad to make recommendations 

based on your particular needs ... and are confident we can 

meet your resistance requirements with D -H alloys that will 

assure the best possible results. 

Nichrome and KARMA are produced 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 WORLD 

ELECTRONICS - June, 1953 Want more information? Use post card on last page. 67 

www.americanradiohistory.com



TO MEET YOUR 

NEEDS PROMPTLY 

SUPERIOR ELECTRIC VOLTAGE CONTROL 
EQUIPMENT IS AVAILABLE THROUGH AN 

ELECTRICAL DISTRIBUTOR CONVENIENTLY 
LOCATED NEAR YOU 

There is an Electrical Distributor in your territory who carries 

comprehensive stocks of SUPERIOR ELECTRIC Voltage Control 

Equipment. He is a specialist carefully selected for his 

knowledge of your requirements and his ability to give you 

prompt, courteous service. He is as near as your telephone. 

Call him for your voltage control requirements. 

TO MEET YOUR 

NEEDS BETTER 

SUPERIOR ELECTRIC VOLTAGE CONTROL 
EQUIPMENT IS AVAILABLE IN A COMPLETE 

LINE FOR THE MAJORITY OF APPLICATIONS 

SUPERIOR ELECTRIC designs, engineers and manufactures 

Voltage Control Equipment specifically to meet today's de- 

mands. A wide range of standard types in numerous capacities 

and ratings are offered. In addition, The Superior Electric 

Company - thoroughly experienced in the field of voltage 

control - offers to work with you in developing special 

equipment to meet your special needs exactly. 

REGULARLY 51, DIL, SöW 
BY OVER 1,600 LEADING DISTRIBUTORS 

THROUGHOUT THE COUNTRY 

e ao g e ema** a e s eo e ae 
THE SUPERIOR ELECTRIC CO., 206 Mae Ave., Bristol, Conn. 
Please send me the name of the Electrical Distributor nearest me who stocks 
SUPERIOR ELECTRIC Voltage Control Equipment. 
I am interested in POWERSTAT Variable Transformers STABILINE Automatic 
Voltage Regulators VARICELL D -C Power Supplies VOLTBOX A -C Power 
Supplies D 5 -WAY Binding Posts. 

NAME 

POSITION 

COMPANY 

CO: ADDRESS 

CITY ZONE STATE 

POWERSTAT 
VARIABLE TRANSFORMERS 

e 

STABILINE 
AUTOMATIC VOLTAGE REGULATORS 

VOLTBOX 
A -C POWER SUPPLIES 

VARICELL 
D -C POWER SUPPLIES 

SUPERIOR 
5 -WAY BINDING POSTS 

a a e 
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THE PRODUCTION UNIT 

IS LIKE THE SAMPLE ... AND 

EACH PRODUCTION UNIT IS LIKE THE 

OTHER ... ELECTRICALLY AND 

MECHANICALLY: 

E 
FERRIRES 

Electronic Components Division, STACKPOLE CARBON COMPANY, St. Marys, Pa. 
OW 
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Vacuum -melting removes gases and oxide inclusions from metals and 
makes them less porous. As a result they contain only traces of gases in the 
"body" of the metal even after they have been worked. 

This indicates that when vacuum -cast metals are used there will be a mini- 
mum of outgassing during the storage and operation of the tube. 

Nivac P is now being evaluated in vacuum tubes like the thyratron above to 
reduce pump -down time ... increase tube reliability ... and lengthen shelf life. 

You may want to conduct your own tests. Commercial quantities of ferrous 
and non-ferrous metals and alloys are now being vacuum -cast at pressures as 
lbw as one millionth part of atmospheric by Vacuum Metals Corporation. 
Available in either billet or fabricated forms. Write for more information. 

HIGH PURITY METALS 
HIGH VACUUM CASTING 

SPECIAL ALLOYS 
GF (Gas Free) METALS 

VC 

VACUUM -MELTED METALS 
AVAILABLE FROM VMC: 

Cuprovac® E (Electronic - 
grade Copper) 

Nivac® P (Passive Nickel) 
Nivac® Series (Nickel and 

Alloys) 
Ferrovac® 52100 
Ferrovac® 4340 

Other metals or alloys 
vacuum - cast to customer 

specifications. 

VACUUM METALS CORPORATION 
Subsidiary of National Research Corporation 

70 MEMORIAL DRIVE, CAMBRIDGE 42, MASSACHUSETTS 
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NEW HIGH VACUUM 

ROTARY PUMP 
... Ends Water Vapor Trouble 

... Maintains Fast Pump Down Time 

NRC Rotary Gas Ballast Pump. Model NRCI00M. 2 -stage pump unit. 

Eliminates oil reclaiming units 

Provides greater capacity under 1 mm Hg 

Requires up to 80 ";, less oil charge 

Capacities from 11/4 cfm to 400 cfm 

Pressures down to 10-4 mm Hg 

For the first time_ a high vacuum rotary pump 

that can pump condensable vapors is avail- 

able to U. S. A. industry. 

In the new NRC Rotary Gas Ballast Pump 

water vapor is prevented from condensing and 

contaminating the oil ... so, unlike other type 

pumps, fast pump down time is maintained. 

There is a full line of NRC pumps - vane, 

piston -type and 2 -stage. 

Send today for the new bulle- 
tin that gives a full explanation 
of the Gas Ballast principle and 
complete data on the construc- 
tion and operation of the NRC 
Rotary Gas Ballast Pump 

National Research 
Corporation 
EQUIPMENT DIVISION 

70-A Memorial Drive, Cambridge, Massae/,metti 
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p e çtrUm 
ANALYZER 
TS-148/NP 

sfteceeettiogd 
Attenuation (Spectrum Amplitude): 3 - 70 db uncal. 
Frequency range: 8430 Mcs - 9660 Mcs. 
Frequency sweep: 10 - 30 cps continuous. 
Frequency swing (FM sawtooth) of analyzer r -f oscillator: 

40 - 50 Mcs. 
Maximum error: i-4 Mcs. 
Maximum dispersion of spectrum: 1.5 Mcs per inch. 
Overall i -f bandwidth at half power point: 50 Kcs. 
Sensitivity to CW: 

a. Spectrum amplified position: 80 db below 1 W per 
inch deflection on oscilloscope screen. 

b. Spectrum position: 55 db below 1 W per inch deflection 
on oscilloscope screen. 

Weight: 86 pounds (complete in armored case with all acces- 
sories). 

Partial list of satisfied users of the G & M TS-148/UP include: 
Bell Aircraft Corp. (Lab.) 
California Institute of Technology (Lab.) 
Consolidated Vultee Aircraft Corp. (Lab.) 
Douglas Aircraft, Inc. (Lab.) 
Fairchild Engine & Airplane Corp. (Guided Missiles Div.) 
French Naval Base (Toulon) 
Gilfillan Bros. (Electronics) 
Royal Canadian Air Force (Lab.) 
Westinghouse Electric Corp. (Lab.) 

We aida rssaKudact svice 
I -96-A VHF Bench Test Equipment. TS -173-C ILS Portable Test Equipment. 
IE-17-A SCR -536 Test Equipment. TS-239/UP Wide Band Oscilloscope. 
IE-19-A VHF Portable Test Equipment. UPM-1 Radar Test Set. 
MB -2 Marker Beacon Test Equipment, Special items to order, such as: 

Portable. 1 KW Transmitters and Jamming 
TS -E6 Slide Back Voltmeter for E-3, Equipment. 

E-4, E-5, etc. Firing Systems). 5 KW Transmitters and Jamming 
TS -E7 Moving Target Simulator (for E-3, Equipment. 

E-4, E-5, etc. Firing Systems). Direction Finders. 
TS -170-C ILS Portable Test Equipment. Communication Receivers, etc. 

"Where Hi -Quality is Fundamental" 

G & M EQUIPMENT CO., INC. 
7309-7327 VARNA AVENUE 

NORTH HOLLYWOOD, CALIFORNIA 

48016, 

NEW AND IMPROVED DESIIGN 

OUTSTANDING PERFORMANCE 

MORE RUGGED CONSTRUCTION 

TS-148/UP 

CCE>SORIES 
& :ASF 

SHIPPING AND CARRYING CASE 
Armored foot locker 

with foot- rubber cushions insarted. 

WRITE OR WIRE FOR PRICES 

AND DELIVERY SCHEDULES 

EOliIlltgflVT ca 
,-r .I I 

TELETYPE: N.H. 7063 WESTERN UNION: ZDV 

Plog.4 - POplar 5-4185 
STanley 7-1624 
STanley 7-2212 
STanley 7-1086 

CABLE: GMEINC 
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READY FOR SHIPMENT 

...COMPLETE STOCKS OF 

ALL THESE PRODUCTS: 

Varnished Cambric Products 
Insulating Paper 
Varnished Tubing 
Saturated Sleeving 
Insulating Varnish 
Vulcanized Fibre 
Phenolite 
Fibre Wedges 
Wood Wedges 
Built-up Mica Products 

Asbestos Insulation 
Woven Glass Insulation 
Pressure Sensitive Tape 
Cotton Tape 
Cotton Sleeving 
Commutators Built To Specifications 
Teflon 
Silicone Resins 

Silicone Insulations 

Ne Has The Answers 

To ALL Your Electrical 

Insulation Problems! 

No matter what your question, if it concerns the selection and appli- 
cation of electrical insulating materials, an IWI Representative is 

ready to help you. Backed by the experience of many years acquired 
in helping electrical manufacturers choose and use the right product 
in the right way, your IWI Representative offers you a single source 
from whom you can get the dependable technical help you want. 

There's no need to ask, or wait for, help from the many different 
suppliers of every type of insulating materials you use just ask your 
IWI Representative-he has the answers for you-NOW! 

'e4ceoxden IWI 904 EcLz9t449 % Stec -We -al 9bc44datioa 

IMMEDIATE DELIVERY from a fully stocked warehouse near you 

QUALITY PRODUCTS, nationally advertised and used by leading electrical 

manufacturers everywhere. 

eet ZU`cat *°u 70a.ct 

V`ie.a e°u 29aut %t 914#,E31 
A NATIONAL NETWORK OF WAREHOUSES SERVING ELECTRICAL MANUFACTURERS 

INSULATION AND WIRES INCORPORATED 
3435 Chouteau Avenue St. Louis 3, Missouri 

?Unite Sac %lie "ileaneaa Oa Ike ?flaaelwuae Ìfemeat /awc p<,auct 
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Type 8X-44 A -C Relays 
4 Normally open & 4 nor- 

mally closed contacts. 

Type BX-840 A -C 
Relays 

8 Normally open & 4 nor- 
mally closed contacts. 

Type BA Thermostat 
Relays 

For 3 -wire gauge type 
thermostats with slow - 
moving contact elements. 

Type CL Low Coil Cur- 
rent Relays 

For pilot controls, like oil 
burners or stokers, which 
can handle only small re- 

lay coil currents. 

Large A -C Contactors 
For applications up to 
900 amperes -600 volts. 

RELAYS CONTACTORS TIMERS' LIMIT SWITCHES 
for Laboratory and Production Line Service 

Bulletin 609 
Manual A -C Starters 

Button operated. Over- 
load protection for mo- 
tors up to 5 hp, 220 v & 

71/2 hp, 440-550 volts. 

Bul. 802 Limit 
Switches 

Side push-precision type 
spring return. 

Bulletin 709 
Magnetic Starters 

8 Sizes up to 300 hp, 
220 v & 600 h p, 440-550 v. 

BuI. 801 Limit 
Switches 

Top push-precision type 
spring return. 

Bulletin 848 
Dashpot Timers 

Adjustable from 2 to 30 
seconds. 

BuI. 802 Oiltight 
Limit Switches 

Large variety of types. 

Hum -free Latch Relays 
For quiet applications. 

Oiltight Push Buttons 

Oiltight Pilot Lights 

BuI. 849 Pneumatic 
Timers 

Adj. ,/6 sec to 3 minutes. 

Oiltight Selector 
Switches 

Oiltight Key -type 
Buttons 

for ILLUSTRATED BULLETINS 
They are handy reference guides for 
electronic and plant engineers who 
design testing and automatic produc- J 

A L L 1- B 
11 

- -- RADIO &, - LEVISION CO 

tion equipment. Write for bulletins. 
Allen Bradley Co., 110 W. 

Greenfield Ave., Milwaukee 4, Wis. 

R `I LEY 
PONENTS 
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IRVINGTON extra -flexible 
Silicone Rubber -Coated Fiberglas* Tubing 

The extreme flexibility of Irvington's Silicone Rubber -Coated Fiber- 

glas-at both high and low temperatures-was an important factor 

in its acceptance by the electrical industry when this new Class "H" 

insulation was introduced almost two years ago. 

Originally, Irvington Silicone Rubber -Coated Fiberglas Tubing was 

supplied only in white. Because of its rapidly growing use, Irvington 

has now taken steps to supply this tubing in a range of colors also- 
subject to minimum order requirements. 

Immediate delivery can be made on white tubing for wire sizes 

from #24 to #0-prices and deliveries will be quoted on 

request on colored tubing. 

For preliminary technical data, just mail the coupon below. 

.T. M. Reg U. S. Pot. OR. by Owens-Corning Fiberglas Corp. . 
Send this convenient coupon now 

ruing ton 
VARNISH & INSULATOR COMPANY 

11 Argyle Terrace, Irvington 11, New Jersey 

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

Look to 

IRYINGTON 
for Insulation Leadership 

INSULATING VARNISHES 

VARNISHED CAMBRIC 

VARNISHED PAPER 

VARNISHED FIBERGLAS 

INSULATING TUBING 

CLASS "H" INSULATION 

EL 6e3 

Irvington Varnish & Insulator Company 
Il Argyle Terrace, Irvington 11, New Jersey 

Gentlemen: 
Please send me technical data sheet on Silicone 
Rubber -Coated Fiberglas Tubing. 

Name Title 

Company 

Street 
City Zone State 
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CORPORATION 
363 EAST 75TH STREET, CHICAGO 19 

ANDREW CORNER REFLECTOR ANTENNA 

Puts New Power in Two -Way Radio Communications! 

NJ tronger signals at greater distances are BUILT-IN this new narrow -angle antenna. Ideal for serving long stretches of highway, rail or pipe lines, it is equally effective for point-to-point communications, or back-to-back with other services. Gains up to 12 DB can be achieved by stacking. Vertically polarized, uni -directional, Andrew Corner reflector antennas are available in all mobile communications bands. Put them to work for you to INCREASE and IMPROVE your radio coverage. For more information, write us today. 
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The FIRST 

and stilt the only 

ALL.RÄND 
DIRECT 

nt MCS 
t0 MCS TO 21,000 

-M- 

READING 

Pt -Vi 

Polarad's Model LSA Spectrum Analyzer is the result 
of years of research and development. It provides 
a simple and direct means of rapid and accurate 
measurement and spectral display of an r.f. signal. 

R 

at . .a 
mien s= 
.a. :::.WIC ee _MIN ... R. 

-to 

Cortinuous tuning. 
One tuning control. 
Resolution is 5KC when 
dispersion is 5MC per inch 
per sec. 
250 KC to 25 MCS display 
at all frequencies. 
Tuning dial frequency 
accuracy 1Çí'. 

No Klystron modes to set. 
Broadband attenuators 

1 supplied with equipment 
from 1 to 12 KMC. 

--t 
.w t111111s. 

Frequency marker for 
measuring frequency dif- 
ferences 0-25 MCS. 
Only four tuning units re- 
quired to cover entire 
range. 
Microwave components 
use latest design non - 
contacting shorts for long 
mechanical life. 
Maximum frequency 
coverage per dollar in- 
vested. 
5 inch CRT display. 

Where Used: 
rModel LSA Spectrum Analyzer is a laboratory instrument used to 

o-ovide a visual indication of the frequency of distribution of 
energy in an r.f. signal in the range 10 to 21,000 MCS. 

1 
Otheruses ore: 
I. Observe and measure sidebands associated with amplitude and 

frequency modulated signals. 
2. Determine the presence and accurately measure the frequency 

1 3. 

of radio and/or radar signals. 
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. 

Po/arad 
as... U'. ... 

Write for Complete Details 

Ell 

THE INSTRUMENT CONSISTS OF 
THE FOLLOWING UNITS: 

Model LTU -1 RF Tuning Unit -10 to 1000 MCS. 
Model LTU -2 RF Tuning Unit -940 to 4500 MCS. 
Model LTU -3 RF Tuning Unit -4460 to 16,520 MCs. 
Model LTU -4 RF Tuning Unit - 

15,000 to 21,000 M. 
Model LDU-1 Spectrum Display Unie. 
Model LPU-1 Power Unit. 
Model LKU-1 Klystron Power Unit. 

100 METROPOLITAN AVE. 
BROOKLYN 11. N. Y. 

Export Dept.: 13 East 40 Street, New York 16, N. Y 

Cable Address: "ARLAB" 

: ei .. . 
eee N ..a 

a tl... .®a 
Inn BUBO 
BM W@ 

BBB BIB BB ..a... R./Me ...aa.0 ....e.,.a1.. ......r... li.e/eWRa.. ..:.::: 
BBB. ZIONNINEWB1118 .a 17e eNe!.0n ee.. 

aRaea. eaeltx.1ee.. .s.ee. e.ra.watR.. 
St..eM.IBIMBIR.eu 

ELECTRONICS - June, 7953 Want more information? Use post card on last page. 79 

www.americanradiohistory.com



are your 
Ward Leonard manufactures its own ceramic cores, 
Vitrohm enamel and terminals. Even the resistance 
wire is drawn to our own specifications. Every oper- 
ation required to build a Vitrohm resistor is care- 
fully and constantly checked and controlled by our 
Standards Department. That's why Vitrohm resis- 
tors assure you complete uniformity, accuracy and 
reliability, even under the most adverse service 
conditions. 

Ward Leonard has the largest selection of stock 

stock resistors 

Vitrohm stock resistors range from 5 to 200 watts with resistance 
values from 1 to 250,000 ohms. Made-to-order Vitrohm's are avail- 
able from 5 to 550 watts with values from 0.04 to 1,750,000 ohms. 

FIXED VITROHM 
Used for voltage dropping 
and current limiting. 

ADJUSTOHM 
Gives circuit adjustability 
for voltage dividing or 
regulating purposes. 

STRIPOHM 
For compact aviation, 
communication and navi- 
gation equipment. 

}------------`` 

AXIOHM 
Used in electronic equip- 
ment requiring miniature 
power resistors. 

NON -INDUCTIVE 
For low inductance and 
distributed capacitance in 
high frequency circuits. 

PLAQOHM 
Used in compact, high fre- 
quency electronic equip- 
ment. 

DISCOHM 
A miniature resistor for 
low inductance values and 
distributed capacitance. 

WARD LEONARD 

WARD LEONARD 
ELECTRIC COMPANY 

MOUNT VERNON, NEW YORK 

ReidC--E 29,4tee4 C ed Sift c /192 
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RESISTORS 
best buy 
resistor types and sizes ever offered by any manu- 
facturer. Also available to meet customer's exact 
specification is a complete stock of components 
ready for immediate assembly into made-to-order 
resistors. Our controlled component manufacture 
and inspection, plus a wider selection of types, 
make Ward Leonard your best buy in resistors. 

For full information on Vitrohm resistors, write 
for Catalog No. 15 to Ward Leonard \Electric Co., 
31 South Street, Mount Vernon, N. Y. 

-fl made-to-order resistors 
(these plus all the stock resistor types) 

RIBFLEX 

Used in circuits where 
high wattage must be dis- 
sipated in small space. 

FERRULE TERMINAL 

For rapid interchange- 
ability of resistance values 
or resistor replacement. 

SCREW BASE 

With an Edison screw 
base for mounting to pro- 
vide rapid means of 
changing resistance. 

BRACKET TERMINAL 
Has leads silver brazed to 
brackets for easy inter- 
change or renewal of unit. 

RHEOSTATS RELAYS MOTOR 
CONTROLS 

CHROMASTER 

Special form resistors 
to meet unusual 
requirements 

18.3.4 

Ward Leonard's corn- 
¡plete engineering text- 
book, "Handbook of 
Power Resistors," $3. 
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ERME11pL ly SEALED 

H 
HERMASEAL KT1O SPL. GERMANIUM ENCLOSURE 

HERMASEAL HA3T TRANSISTOR BASE 

ACTUAL SIZE 

are IN PRODUCTION 
at Hermaseal 

Let Hermaseal help you with your 
transistor mounting and protection 
problems. Our pioneering in the de- 
velopment and mass production of 
bases and sealed containers for solid 
state devices has reached the point 
where we are now able to supply them 
in quantity to additional customers. 
We have solved many of the problems 
connected with mounting and heat and 
humidity protection of germanium 
diodes, point -contact transistors, and 

junction transistors for a wide variety 
of applications. 

Hermaseal production and develop- 
ment include smaller, closer tolerance 
hermetic seals with vastly improved 
performance characteristics. In addi- 
tion we are working with new glasses 
and metal alloys. 

Our development and production ex- 
perience are at your service. Send 
specifications and sketches of your 
transistor applications to Hermaseal. 

fr; THE HERMASEAL COMPANY, INC. imasea 1101 LA FAYETTE ST. ECKHART 10, INDIANA 
Phone 2-3774 
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TWO YEARS FIELD EXPERIENCE WINS TITLE... 

"H -H LONG -LIFE RESISTORS" 

The greatly increased protection 

made possible by the development 

of our high -temperature gray enamel 

is the most important improvement of 

these resistors, but it is not all. True, 

this enamel is thermo-shock-proof 

and crazeless; but in addition 

THESE RESISTORS OFFER .. . 

Stronger core with higher resistance to vibration 
and shock. 

Finer resistance wire-made to H -H specifica- 
tions, especially adapted to these resistors. More 
uniformly wound, so that failures under stress are 
eliminated. 

HARDWICK, HINDLE, INC. 
Rheostats and Resistors 

Subsidiary of 

THE NATIONAL LOCK WASHER COMPANY 
Established 15X6 

Newark 5, N. J. 

the mark 

U. S. A. 

of quality 

for more than a quarter of a century 

Special alloy terminals more securely fastened 
to the ceramic body by spot-welding-highly resist- 
ant to corrosion. 

All wire connections are protected by a positive 
non -corrosive bonding. 
The fixed, the ferrule and the flat types are espe- 
cially designed for and manufacturd in accordance 
with JAN -R -26A specifications. 
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Hardwick, Ilindle, Inc. 
40 Hermon St., Newark 5, N. J. 

Please send additional information about your new resistors 
and rheostats. 

Name 

Title 

Company 

Address 
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-E Single & Double Inlay Fabricated Parts 

4 Single & Double Inlay Composite 
Contact Material 

GENERAL PLATE 
Composite Contacts Reduce Fabrication Costs... 

Provide Better Performance 
General Plate Composite Contacts are an eco- 

nomical solution to your contact problems. 
General Plate Composite Contact Materials 

make it possible to manufacture complete contact 
assemblies to close tolerances by single blanking 
and forming operations as compared to other 
methods whereby the contacts and supporting 
members are fabricated separately and then as- 
sembled by brazing, welding or staking methods. 

The junction between the precious metal and the 
base metal is homogeneous and free of voids result- 
ing in a high rate of heat transfer. The rapid dis- 
sipation of heat away from the contact surface ma- 
terially reduces electrical erosion. In many applica- 
tions, General Plate Composite Contact Materials 
provide increased contact life even with a reduc- 
tion in the thickness of the precious metal as com- 
pared to the thickness of the precious metal used 
in separate contacts. 

By letting General Plate fabricate your complete 
contact assemblies, you will save money, time and 
trouble ... needless equipment cost and problems 
of scrap disposal are eliminated ... contacts 

and/or contact assemblies made to your exact spec- 
ifications are shipped to you ready for installation. 

If you fabricate your own parts, General Plate 
Composite Contact Materials will still save you 
money and allow you to make contact assemblies 
superior to those produced by other methods. 

The long experience, diverse facilities and manu- 
facturing skill of General Plate will benefit you in 
the form of service, quality and savings. 

Write for complete information and Catalog 
PR700. 

You can profit by using 
General Plate Composite Metals! 

METALS & CONTROLS CORPORATION 

GENERAL PLATE DIVISION 
36 FOREST STREET, ATTLEBORO, MASS. 
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ANNOUNCING 
THE AMPEX 350 TAPE RECORDER 

A NEW MODEL by the 

leader in tape recording 
Ever since the first AMPEX (the Model 200) set 
a milestone in progress by making recorded 
sound "come to life," the broadcasting and 
recording industries have rightly expected new 
AMPEX models to set the pace. 

-AMPEX MODEL 350 
Tope speeds -71/2 & 15 in/sec. or 33/4 & 71/2 

in/sec. 
Frequency response 
15 in/sec. - ±-- 2 db from 30 to 15,000 cycles 
71/2 in/sec. -± 2 db from 30 to 10,000 cycles 

± 4 db from 30 to 15,000 cycles 
33/4 in/sec. -± 2 db from 50 to Z500 cycles 

If you plan for tomorrow, buy AMPEX today 
For further details write today to Dept. 1228A 

A NEW SLANT 
on operating convenience 
With introduction of the AMPEX 350, a new 
30° slant on the top plate puts the reels, 
editing knobs and all controls within easier 
reach of any operator - tall or short, standing 
or sitting. Tape editing is faster and less 
tedious. Servicing is simplified by pivoting of 
the top plate and sliding out of the internal 
assemblies. 

A NEW STANDARD 
of reliability 
In precision of timing, response to controls and 
freedom from breakdowns and repairs, AMPEX 
Tape Recorders have consistently led the indus- 
try. For utmost reliability, this new Model 350 
has a three motor tape transport mechanism 
(previously used in the AMPEX 300, but now 
available in this lower priced machine). 

A NEW REASON 
to change to the best 
Ultra high fidelity recording is now priced within 
reach of discriminating users in every field - 
radio stations, home high fidelity systems, 
schools, industry and professional music. And 
because the AMPEX 350 is built to last, it will 
cost the least per hour, per week and per year. 

ELECTRIC CORPORATION 

934 CHARTER STREET, REDWOOD CITY, CALIFORNIA 

ELECTRON ICS - June, 1953 Want more information? Use post card on last page. 85 

www.americanradiohistory.com
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OCo 

ó)_ PRECISION RESISTORS 
JAN -R-29 

METER MULTIPLIERS 

Surpass all requirements of JAN -R-29 
HERMETICALLY 

SEALED: 

Insures dependable operation 
under most severe moisture 
conditions. 

STEATITE 

PROTECTIVE 

CASING: 

Glazed surface prevents high 
voltage leakage. 

WINDINGS: 

"Certified" low temperature 
coefficient resistance alloys 
properly "aged" to provide 
long term stability. 

REPLACEABLE 

INTERNAL 
SECTIONS: 

Eliminate complete loss of unit 
if damaged. 

FERRULE 

TERMINALS: 

Heavy nickel plated brass. 
Corrosive resistant. Fit standard 
fuse clips. 
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MEPCO, INC. 37 Abbett Avenue Morristown, N. J. 
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Stone's Coil Bobbins are strong, 
light -weight forms, made to ac- 
curate tolerances for winding 
coils used in: 

TIMER MOTORS 

RELAYS 

SIGNAL SYSTEMS 

TV SPEAKERS 

ELECTRICAL NOVELTIES 

SOLENOIDS 

ELECTRICAL TOYS 

# 

Stonized spiral phenolic coil 
forms, lug collars, bushings, and 
printed covers are used as com- 
ponent parts of many products of 
the electronics and electrical in- 
dustries, among them being: 

R. F., I. F., AND OSCILLATOR, 

AND OTHER COILS FOR RADIO 

AND TV 

PERMEABILITY TUNERS 

TUBULAR CONDENSERS 

TRANSFORMER COILS 

ELECTRIC MOTORS 

SELENIUM RECTIFIERS 

RELAYS 

TIME CONTROL ASSEMBLIES 

SALES OFFICES 
BRIDGEPORT 3-2575 

O. E. Pfannkuch & Co., 
952 Main Street 

CHICAGO Tuxedo 9-6920 
Joseph L. Pits, 
1643 N. Nagle Avenue 

CLEVELAND Main 1-8410 
C. E. White & Company, 
Bulkley Building 

LOS ANGELES ..Pleasant 2-0791 
E. H. Southwell Co., 
5957 So. Western Avenue 

NEWARK Humboldt 5-9000 
L. K. Detwiler, 443 Broad St., 
Room 205 

PHILADELPHIA... Walnut 2-1182 
I. R. Blair, 401 N. Broad St., 
Room 740 

ST. LOUIS.. .. Parkview 3274 
E. B. Henderson Co., 
8147 Delmar Blvd. 

TORONTO Murry 1106 
Electric Insulation & Fibre Co., 
Ltd., Mendota Road, Etobicoke 

Stone's Electrical Insulating 
tubes are used as core or shaft 
insulating, rivet and screw 

insulators, spacer bushings, or 
liner and protector sleeves, in the 
manufacture of: 

FRAC. H. P. MOTORS RELAYS SOLENOID SWITCHES TRANSFORMERS 

FLUORESCENT LAMP STARTERS COMMUTATORS ELECTRIC BLANKETS 

ELECTRIC CORD SETS INDICATOR LIGHTS VOLTAGE REGULATORS ELECTRIC 

MEASURING EQUIPMENT INCANDESCENT LAMPS ELECTRIC TRAIN SETS 

You CAN Save Money 

and STILL Get Quality 
ANY OF the hundreds of 

America's leading manufac- 
turers who are Stone's customers 
know this to be true. 

They have found that Stone's 
126 -year -old heritage has paid 
off for them. This rich industrial 
background has enabled Stone 
to perfect more accurate methods 
of manufacture and to improve 
its mass -production techniques 
with the result that genuinely 
superior products are produced 
at low cost. 

Stone specializes in small - 
diameter, spiral -wound insulating 
tubing from 3/64" to 1" ID. 
Larger sizes are available, of 
course. All Stone tubes are cus- 

i 
tom made, yet mass produced, 
and can be furnished in hi - 
dielectric kraft, fish paper, and 
plastic films in various wall thick- 
nesses and lengths. They can 
also be formed, notched, punched, 
printed, dipped or impregnated 
with a variety of waxes and 
resins. 

We suggest that you get in 

touch with our nearest repre- 
sentative or write directly to 
us. In either case, you will find 
an organization ready and able 
to serve you with unsurpassed 
service . . . the kind that has 
made us one of the world's 
largest sma11-diameter paper 
tube manufacturers. 

STONE PAPER TUBE COMPANY 
INCORPORATED 

900-922 Franklin Street, N. E., Washington 17, D. C. 
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Announcing the STANDARD 
ELECTRONIC TACHOMETER 

7 ...(tc."_37 
7 ' at oL'2 

8 
( ' . 

(5.. o, 4 (*aià '3 z 

/or PRECISELY 
measuring speed and frequency 

IL, Takes Less Space (12" x 12" x 8") 

Uses Less Power (100 Watts) 

1°114 Has Fewer Tubes (Twenty-two) 

I 

EASIER TO READ ... MORE RELIABLE ... UNIT PLUG-IN CONSTRUCTION 

SINCE 1884 
Write for Bulletin #200 

The STANDARD ELECTRIC TIME COMPANY 
97 LOGAN STREET SPRINGFIELD 2, MASSACHUSETTS 

PRECISION TIMERS CHRONO -TACHOMETERS LABORATORY PANELS PIPELINE NETWORK ANALYZERS 
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/ %«eettime delay relays ... 
'I'IMINU DE\ s PROVIDE YOU WITH POSITIVE CONTROL 

V FOR VITAL PROCESSES AND EQUIPMENT 

TYPE TEC 

High accuracy timer, designed to 
provide an adjustable time delay 
between the closing of a control 
circuit and the subsequent closing 
or opening of a load circuit. 

Accurate, dependable timing is essen- 

tial to insure the performance of your 
product . . . to speed up operations 
to maximum efficiency ... to prevent 
work spoilage and to protect vital 
processes and equipment. Whatever 
the application, play it safe by speci- 

fying Cramer. 

OUTSTANDING FEATURES 

ACCURATE ... Repeat accuracy Yz of 1% of full scale 
reading. Overall accuracy (inclusive of setting), 2%. 

EASY TO SET ... Micrometer adjusting knob insures 
extremely precise setting, yet can be set rapidly. 
Separate progress pointer indicates unexpired time. 

EASY MOUNTING . . . Convenient one -hole, meter - 
type mounting. Designed to blend well with your 
machine. 

POSITIVE CLUTCH . . . Serrated face -plate clutch in- 
sures positive engagement. No friction element to 
slip or wear. 

TOTALLY ENCLOSED SWITCH ... Quick -make, quick - 
break, snap -type. Handles 10 amps. non -inductive 
at 110 volts A.C. 

EXTRA STRENGTH MOTOR . . . High torque Cramer 
motor provides extra reserve strength for adverse 
operating conditions. 

rie R.W. CRAMER CO., iNc. 
Box 3, Centerbrook, Conn. 

SPECIALISTS IN TIME CONTROL 
Interval Timers - Time Delay Relays - Time Totalizers - Cycle 

Timers - Running Time Meters - Pulse Timers - Hermetically Sealed 

Military Timers - Synchronous Timing Motors - Reset Timers - 
Duplex Cycle Timers - Percentage Timers - Clutch Type Motors - 

Multi -Contact Timers - Chart Drive Motors - Intervalometers 
aCRe3 

SEND FOR COMPLETE INFORMATION 
ABOUT CRAMER TIME DELAY RELAYS 

R. W. CRAMER CO., BOX 3, CENTERBROOK, CONN. 

Please send complete information about your 
Time Delay Relays. 

I am also interested in your bulletin on Syn- 
chronous Timing Motors. 

Name: 
Title: 

Company: 
Address: 

City & State: 
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Rotor unit of H-3 motor 

with cover removed 

Model H-3-for radio timers, 
process timers, and time switches 

Telechron Synchronous Timing Motors 

Hard, special -formula steel. Yet the rotor floats. It's so light, mere 
surface tension holds it up. Imagine what an advantage like this can mean to 
you when you specify Telechron Synchronous Timing Motors for your equipment. 

There's little inertia to overcome. So Telechron motors start almost 
instantly-reach full speed in less than 3 cycles (1, '20th sec.). Low -weight 
rotor virtually floats in the magnetic field. Rotor shaft rides on 
a film of oil-no metal -to -metal contact-giving longer life, 
and assuring true synchronous operation. 

These advantages are yours in all models of Telechron Synchronous 
Timing Motors-no matter what the application. Let us help you select the 
model that will best give you the performance you are looking for. 
Write for complete catalog and information on our Application Engineering Service. 
Telechron Department, General Electric Company, 46 Homer Ave., Ashland, Mass. 
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Sprague, on request, now will pro- 
vide you with complete application 
engineering service and assistance 
for optimum results in the design 
and manufacture of components 
using Ceroc High -Temperature 
Magnet Wires. 

HIGH TEMPERA 

magnet M 

URE 

ires 

If your problem is the design of reliable miniaturized 
electrical equipment, investigate the size and weight 
savings possible with Ceroc Magnet Wires. 

Ceroc Magnet Wires operate at temperatures well 
above the 180°C limit for Class H insulation, because they 
have a base insulation of a thin, flexible ceramic material. 
No other wire uses this patented construction! 

For operation at 250°C, Ceroc ST (Single Teflon) and 
Ceroc T (Double Teflon) have a tetrafluoroethylene over- 
lay. Both have been used successfully up to 350°C in 
short -time military applications. Ceroc 200 for 200°C 
application has a silicone coating on the ceramic to 
facilitate winding. 

Not only does the construction of Ceroc Magnet Wires 
permit very high current densities, but it also results in 
better cross -over characteristics in windings than those 
obtainable with all -plastic insulated wires. 

For engineering data on Ceroc Magnet Wires, write on 
your business letterhead to the Sprague Electric Com- 
pany, 35 Marshall Street, North Adams, Massachusetts. 

ENLARGED CROSS -SECTIONS OF CEROC MAGNET WIRES 

CEROC 200 

Thin 
Silicone 
Film 

Ceramic 
Insulation 

,Copper 

CEROC ST CEROC T 

PIONEERS IN HIGH TEMPERATURE MAGNET WIRE 

EXPORT FOR THE AMERICAS: SPRAGUE ELECTRIC INTERNATIONAL LTD., NORTH ADAMS, MASS. CABLE: SPREXINT 
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it 

e t or 
...with outstanding STABILITY and RELIABILITY 

for application in radar, missile control, and 

similar guided systems! 

I 
I 

1 I 
1 I 

AMP CAPITRON* Capacitors and Pulse Forming Networks are 
particularly suited for radar and guided systems not only because 
of their remarkable size and weight characteristics, but also be- 
cause of their outstanding stability and reliability in operation. 
AMP Pulse Forming Networks are fabricated with AMPLIFILM,* a 

startling new synthetic dielectric, chemically similar to mica, which 
imparts its unique combination of extremely high dielectric strength, 
stability over wide temperature ranges, low power factor, and 
good dielectric constant to these products. 

For this reason CAPITRON* High Voltage Capacitors and Pulse 
Forming Networks are designed and fabricated for either A -C or 
D -C use in applications where the mechanical, electrical or thermal 
requirements are such that standard or catalog capacitors made 
with mica, paper or plastic dielectrics would be inadequate. These 
Capacitors and Networks are not made in a standard line of 
types or models. 

They are designed in each instance for the specific requirements 
as to size, shape, working or test voltage, capacitance, life or other 
operating conditions of the equipment in which they are to be used. 
Inquiries are invited. 

AMP is also nationally recognized leader in 

the field of solderless terminals, simplified wiring 

devices and, automatic wire termination. 

Write for our "Quality Control" brochure.. 

AMP Trade -Mark Ray. U. b. Pot. OR'. 
Trode-Mwk 
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i 

up to 70% size and 
weight reduction 

wide temperature 

close capacity 
tolerance 

no Berating 

no drift 

highest known leakage 
resistance 

low absorption 

meets jan -c-25 (3) spec 

dimensional flexibility 

AIRCRAFT -MARINE PRODUCTS, INC. 
CHEMICALS AND DIELECTRICS DIVISION 
2100 Paxton Street, Harrisburg, Pa. 
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PERMANENT MAGNETS and ASSEMBLIES 

for Magnetrons and Traveling Wave Tubes 

The group of magnets illustrated above, weighing from a fraction 
of a pound up to 75 pounds, are indicative of the wide range of 
Arnold production in this field. We can supply these permanent 
magnets in any size or shape you may need, with die-cast or 
sand-cast aluminum jackets, Cela.stic covers, etc. Complete assem- 
blies may be supplied with Permendur, steel or aluminum bases, 
inserts and keepers as specified ., .. magnetized and stabilized as 
desired. Let Arnold handle your magnetron and traveling wave 
tube permanent magnet requirements. 

THE ARNOLD ENGINEERING COMPANY 
SUBSIDIARY OF ALLEGI-ENY LUDLUM STEEL CORPORATION 

General Office & Plart: Marengo, Illinois 

DISTRIZT SALES OFFICES 

New York: Empire State Bldg. Los Angeles: 3450 Wilshire Blvd. 

Made to your 
Spec ìcations 

... ANY SIZE, SHAPE 

OR COATING REQUIRED 

* éil we come 
your inquiries 
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makes Ad la ke Mercury Relays more 
dependable than conventional types? 

w 4* 140 35' Má 
Cu..'."µv. .,<=- 

4tANAlL._ a1,1._-----' 
R»O .i30- or. 

no moáa hrssrcraKi c 

"Mighty Midget" 
ADLAKE Relay Contact 
normally open or closed. 

THE Adams & Westlake COMPANY 

Established 1857 ELKHART, INDIANA New York Chicago 

Manufacturers of ADLAKE Hermetically Sealed Mercury Relays 

DEPENDABILITY is the sum of many things... 
and ADLAKE'S dependability is built on engi- 
neering skill, exhaustive testing, and quality 
construction features like these: 
Positive leak -proof sealing-assured by the 
use of properly selected metals and glass 
components with properly matched thermal 
expansion characteristics. 
Arc -resisting ceramics-ceramics with great 
temperature -resistance are used to reduce any 
destructive effect caused by the arc. 
Liquid, mercury -to -mercury contacts-com- 
pletely eliminates failures caused by low 
contact pressure, contact burning, pitting and 
sticking-and the inherent high surface tension 
of mercury imparts an ideal snap action to the 
contacts. 
Yes-as thousands of enthusiastic users in every 
branch of industry know-ADLAKE means 
dependability every way! Write for your free 
copy of the ADLAKE Relay Catalog today... 
The Adams & Westlake Company, 1171 N. 
Michigan, Elkhart, Indiana. In Canada write: 
Powerlite Devices, Limited, of Toronto. 

Every ADLAKE Relay is tested- 
and guaranteed-to meet 

specifications! 

year 
d erring the rransporranon /1y 

and hoildng industries 
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REAL Miniaturization... 
PLUS Low Loss for UHF... 

STYLE 535 
PATENTED 

The chassis punch -out required for the 
Style 535 is identical to that for the 
tubular ceramic trimmers that are in 
general usage. 

1. Push in hole. 

2. Lock in hole by 
turning adjusting 
screw through 
top terminal. 

3. Adjust capacitance 
from top at final 
test station 

The capacitance adjusting plunger can be supplied with either 
screw driver slot shown in the large illustration, or with a 
milled flat end illustrated above. 

ERIE 5535E 

TUBULAR TRIMMER 

17"_9 
32 64 

2 

Mounting Hole 
Dimensions 

~i f`- .062.. 

Simplicity of design makes possible the extremely 
small size of the ERIE Style 535 Trimmer. The same 
simplicity of design results in very low inductance 
and unifrom, straight-line, noiseless adjustment. It 
can be mounted close to associated circuit ele- 
ments, and the ribbon type leads help to minimize 
inductance in UHF circuits. 

When mounted, the high temperature, polysty- 
rene body, extends only 17/32" from the underside 
of the chassis, and is only 7/32't in diameter. As 
shown at the left, the operator works from only 
one side of the chassis when installing the trimmer ... a production cost saving feature ... no addi- 
tional hardware required. 

The ERIE Style 535 Tubular Trimmer combines 
the desirable features of small size, easy mounting, 
stable performance and economical price. Capacity 
range is from 0.7 to 3.0 mmf and working voltage 
is 500 volts. Write for full information and samples. 

ERIE components are stocked at leading electronic distributors everywhere. 

ERIE RESISTOR CORPORATION ... ELECTRONICS DIVISION 

Main Offices: ERIE, PA. 
Sates 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 
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A MESSAGE TO AMERICAN INDUSTRY ONE OF A SERIES 

DEPRECIATION 

And Its Crucial Economic Role 

The sixth annual McGraw-Hill survey of Busi- 
ness' Plans for New Plants and Equipment, 
just completed, reveals some remarkable facts 
about the role of depreciation in our economy. 
To most people, depreciation is a technical 
term, used by accountants to discuss a dull 
subject. But it really is a simple matter: It is 
the amount of money set aside each year by a 
company to replace plant and equipment that 
is wearing out. And here are some facts from 
this survey* which show how depreciation can 
make the difference between prosperity and 
recession in the United States: 

1. In 1953, about half of all the money spent 
on new manufacturing plants and equipment 
will come from depreciation reserves. For the 
future, manufacturing companies are relying 
even more heavily on this source of money. In 
the years 1954-56, they count on using their 
depreciation funds to pay for almost two- 
thirds of the new plants and equipment now 
planned. 

2. The amounts of money made available by 
depreciation allowances vary greatly from 

*The sixth annual McGraw-Hill survey of Business' 
Plans for New Plants and Equipment included companies 
that provide 25 per cent of all industrial employment and 
60 per cent of employment in those industries where 
capital investment is highest. These companies are mostly 
the larger companies in their respective industries. 
A. copy of the full report of this survey can be obtained 
by addressing: Department of Economics, McGraw-Hill 
Publishing Company, Inc., 330 West 42nd St., New 
York 36, N. Y. 

industry to industry. Some industries, such as 
those producing steel, chemicals and petro- 
leum products, will have relatively large 
amounts of cash available from their depre- 
ciation reserves. In considerable measure, this 
is because the government is allowing them 
to accumulate such reserves at an accelerated 
rate as an encouragement to build facilities re- 
quired for national defense. But most of the 
companies engaged in the production of tex- 
tiles, processed foods and many kinds of ma- 
chinery have had little chance to benefit by 
this provision for accelerated depreciation. 
Hence, they have much less money available 
from depreciation reserves. 

3. There is a definite shortage of investment 
funds in the industries that have relatively low 
depreciation allowances. Taken together, the 
coal mining, textile, food processing, machin- 
ery and other metal -fabricating industries plan 
to spend about $4.7 billion for new plant and 
equipment this year. But they report that they 
would spend $1.5 billion more per year during 
the period 1954-56 if sufficient funds were 
available. 

4. Eighty-five per cent of the manufacturing 
companies covered by the survey reported that 
they plan to invest all their depreciation funds 
to keep equipment up-to-date and to provide 
capacity for new products and new markets. 
These companies could let their depreciation 
funds pile up as idle cash. But the intention is 
to spend most of them for capital equipment. 
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Hence, there is a direct relationship between 
the amount of depreciation funds available and 
the level of capital investment. And it is upon 
the latter that the level of general prosperity 
decisively depends. One-third of all industrial 
workers are engaged in producing or installing 
such equipment. 

This fact that the level of depreciation allow- 
ances has a major bearing on the level of capi- 
tal investment should not surprise anyone. In 
several foreign countries where these allow- 
ances have been increased, investment has 
boomed. The two nations with the highest 
ratios of investment to national income are 
Canada and Norway. Both countries adopted 
flexible depreciation policies after World War 
II. In Sweden and The Netherlands also, flex- 
ible depreciation allowances have contributed 
to rapid industrial expansion. Finally, the tre- 
mendous investment brought about by our 
own rapid amortization program shows dra- 
matically the importance of depreciation in 
stimulating capital expenditures. 

Obsolete Tax Laws 

In spite of this record, the fact remains that 
our laws and the business procedures that gov- 
ern depreciation allowances - in particular the 
laws and rulings that govern the deduction of 
depreciation from taxable corporate income 
-are still based on antique and obsolete ac- 
counting concepts which take no account of 
depreciation's dynamic role in our economy. 
The internal revenue code still requires most 
companies to depreciate their equipment over 
a long period, even though these small annual 
allowances cannot possibly pay for the invest- 
ment that is necessary to keep a plant up-to- 
date under today's rapidly changing technol- 
ogy, with its production of new and improved 
machinery. 

The only allowance made by the govern- 
ment for rapid depreciation is that which is 
authorized for certain types of plants during 
the defense emergency. Under this policy most 
companies are unable to use accelerated de- 
preciation for tax purposes. And as defense 
projects are completed, the number of new 
authorizations is dropping. We may lose the 
chance to utilize fully this powerful tool for 
sustaining investment because, under our 

ramshackle emergency tax structure, acceler- 
ated depreciation is available only to a minori- 
ty of firms on a temporary basis. 

New Policy Needed 

A sensible, up-to-date depreciation policy for 
tax purposes is long overdue. Either the Treas- 
ury must modernize the internal revenue code 
on its own initiative, or Congress must take 
the lead by writing into permanent law a flex- 
ible depreciation policy applicable to all 
companies. 

Treasury experts now have before them a 
number of proposals to allow faster deprecia- 
tion for the average firm. The U.S. Chamber of 
Commerce has suggested that companies be 
allowed to deduct from taxable income 25 per 
cent of the cost of new equipment in the first 
year, with the remaining cost to be deductible 
over the life of the facilities. The Machinery 
and Allied Products Institute has long spon- 
sored a formula that would allow full deduc- 
tion in two-thirds of the estimated life of the 
property. In Congress, Chairman Reed of the 
Joint Committee on Internal Revenue Taxa- 
tion has stated that we need a more flexible 
depreciation policy. Senator Frear of Dela- 
ware has introduced a bill that would let a 
business make its own choice on how fast to 
depreciate its equipment. 

It will take time and study to determine 
which of these various proposals best fits the 
needs of the economy without sacrificing un- 
duly the revenue needs of the government. If 
we are to have a new depreciation policy, de- 
signed for a long period ahead, it must be care- 
fully worked out. But this much is clear right 
now: The development of a flexible deprecia- 
tion policy on the part of the federal tax au- 
thorities is one of the most important steps 
that can be taken to sustain prosperity. When 
we talk about depreciation, we are talking 
about the money that pays for almost two- 
thirds of the new manufacturing facilities now 
scheduled for construction. We are talking 
about the new investment and the new jobs on 
which our continued prosperity depends. 

McGraw-Hill Publishing Company, Inc. 
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PRE -ASSEMBLED SCREWS AND 

and 

SHAXEPROOF 
LOCK WASHERS 

SEMS-by-SHAKEPROOF eliminate the costly operation of putting lock washers 

screws together by hand/ .. time savings add up to millions of manhours 

for the mass -production industries. Improved product 

performance and outstanding cost reductions are certain! 

Ile *AMPLE OUT 
. see fcr yourself how Sems save assembly 

eme. Each let contains a variety of types and 
sizes ... seed for yours today! 

".gr:Aweetb, eleeadrelee"`!' 
_ .3 DIVISION OF ILLINOIS TOOL WORKS 

i St. Charles Road, Elgin, Illinois 

Offices in principal cities 
°nod 

AMERICA'S GREAT RESOURCES PLU ECONOMY MADE THIS BUSINESS POSSIBLE! 
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YEEDER-ROOTINC. 

MARTFORO,C ONN.U. S. A. 

SNEAYE NA. 4 0 
RArtinlYö 540. 

2 TO 1 

$,eryoncs Can Count on 

VEE ER -ROOT 
Elevator Mileage Recorders give accu- 

rate figures on vertical miles ... so that 
it can be plainly seen ... in advance...when 
it's time to replace cables, overhaul cars, 
motors, and what have you ... including 
your life. 

Yes, the V -R wheelmark monogram 
protects millions of people daily, from the 
depths of the sea to the stratosphere. 
Of course, not all V -R Products and 
services are available nowadays 

... but if your work counts importantly 
in defense, then you can count on Veeder- 
Root to help you, as soon as rush commit- 
ments permit. 

VEEDER-ROOT INCORPORATED 
"The Name That Counts" 

HARTFORD 2, CONN. 

Chicago 6, Ill. New York 19 Greenville, S. C. 
Montreal 2, Canada Dundee, Scotland 

Offices and agents in principal cities 

¿kthEuec`"e orc&a 
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A. New Approach in Economical 
Side -Band Filters 

w 

el/N 
S 

s It row 4 
Reu* e 

YONKERS ', NEW YORK 

e ail receptioe of :cam cassia 

1degrapb aid Elephone tansnissbn:, de- 

spite the impro eurent in ecetion atnibe, 

table to its use is still unsidtred to be n 

its embryonic sage. Elimi atlas of the dua:- 

ity of the molulafion erducís, and tte 

attainment of one -band receptio sf He 

Intelligence tra sm fled, tas alwys been 

the apotheosis rt common -native etgneer. 

Probably the gr alert sin* fa.lor that has 

precluded the ¢pid advsreement rf singe 

side band systems, has teen the emressi.e 

cost of the ca vier and ide bard 'liter. 
Filters presently produced uns st d s com- 

plex array of crystals air L. C. networks, 

which represets not o ly an expensive 

design but one sot readily obtanabe. 

BURNELL & C3MPANY'3 new ap roach to 

this problem, not amp wing crystals, is 

based on the up of a syrhm Navin[ a 25íC 
carrier and tte exclusin enborimint at, 
toroidal coils is a highly angiieeridaircie 
of temperature stabilizef ano to np:rature 

compensated comperents to produce 

the stare sided surre red4uUed in 

this system. 

The use i1 the 25KC carrier is a major 

advance in the design of side band filters. 

Primarily, it establishes a better ratio 

between the carrier frequency and the cut off 

frequency which, together with the aid of 

ingenious circuitry and miniaturized moly- 

bdensan permalloy toroidal coos, obviates 

the necessity for quartz cystals. The end 

result is a tremendous saying in size and 

weight, producing filters wh ch are a fraction 

of the size of the former crystal filters.. 

Typical dimensions are 1àí" y 5" z 2g" 
and weight 1¡ lbs, 

In offering these advantages BURNER & 
COMPANY has taken not one but fire steps 

forward by offering single side band filter; 
which are: 1) LESS EXPENSIVE 

2) MUCH SMALLER 

3) MUCH LIGHTER 

4) MORE RUGGED 

5) MORE AVAILABLE 

rA1lE WWrii"IWM4n' 

OPENS NEW D _ 
YIN CnNIMUNICATION NETWORK COIKAP 

SINGLE SIDE -BAND FILTERS 

The pctaat'al demand for single side band 

equiprent his up to now been retied 
behind the "Tacked doors of lrestration", 

so io speak, hot we feel that we are helping 

to unic.k those doors and release an even 

greaten demand for side band equipment 

small fnoegh and inexpensive enough to 

reawaken the interest of commurrication 

equipment manufacturers in this field for 

alIs en. 

both civilian and military application, le the. 

latter field single side band systems were, 

virtually prohibaire because if the inade- 

quateness of crystal filters for field use. The 

BURNELL system now eliminates 411 the 

objectionable features. 

13!lhKetlr 

in addition to the carrier, lover side band 

and upper side band filters illustrated tor 

3.5KC pass bands, there is available a low 

pass filer fer the demoduation circuit. 

There is also available for idler band oper- 

ation side band filters baying a 6KC pass 

band, with the same dimensions and weight. 

By adding this group of filters to our regular 

series of multiplex filters we can, with pride, 

'state that BURNELL & COMPANY has gone 

a long way toward assisting the communica- 

. tiens industry to develop high ;peed commun- 

ications resulting from mure efficient oper- 

ation acd greater freedom from Interference. 

If you are an engineer in 'communications', 

you will be interested in our brochure 

describing the BURNELL single side band 

filters in greater detail, 
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SPECIFICATIONS 

Model 901A Model 901B 
Tape Width 1" 1/a" 

*No. of tracks 6 2 

Reel Size NAB Standard, 101/2" 

Reel Capacity 2400 ft. 
Tape Speed Dual -speed, 15 and 30 inches/sec. 
Start & Stop Time 5 millisecond, either direction. 
Control Manual, or remote pulses, 15 volts 

positive. 

*Greater number of tracks available on special order. 

ASSOCIATED DATA HANDLING COMPONENTS 

Complete Data Handling Systems or individual 
plug-in components are available. Recording and 
playback amplifiers, electronic counters with trans- 
fer gates, shift registers, and other associated data 
reduction components can be supplied for special 
data handling problems. 

DIGITAL 

MAGNETIC -TAPE HANDLER 

A PRECISION RECORDER 

AT A REASONABLE PRICE! 

SPECIFY IT FOR: 

START-STOP RECORDING 

DATA REDUCTION 

TELEMETERING 

SORTING 

COLLATING 

LIST PROCESSING 

Here is a new high-speed Magnetic Tape Handler 
for every data recording application. Exclusive 
features provide maximum versatility, complete de- 
pendability, ease of operation, and simplicity of 
maintenance, and do it at a price thousands of 
dollars below anything now available. 

Unique in every respect, this outstanding Potter 
precision instrument provides 5 millisecond start 
and stop, forward or reverse, from external signals. 
Record, playback, or compare-every desirable 
function can be accomplished easily. 

New photo -electric proportional servo tension 
controls assure uniform tape tension over the re- 
cording head at all speeds. Independent reel drives, 
controlled by the servos, assure freedom from tape 
breakage or spilling. 

Do you have a problem in efficient and economi- 
cal data handling? Check the performance speci- 
fications in the column at the left and, for complete 
information on how to fit the Potter Magnetic -Tape 
Handler into your program, write, now, to Dept6C. 

POTTER INSTRUMENT COMPANY 
INCORPOR A TED 

115 CUTTER MILL ROAD, GREAT NECK, NEW YORK 
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New Waldes Truarc GRIP Ring requires no groove, 

holds fast by friction, can be used over and over again 

The Waldes Truarc Grip Ring is a new, low cost fastener 
that provides a positioning shoulder secure against mod- 
erate thrusts or vibration. Installed on a straight un - 
grooved shaft, the Truarc Grip Ring can be assembled 
and disassembled in either direction with Truarc pliers. 

The Grip Ring can be installed tightly against a machine 
part in order to take up end -play. The basic Truarc 
design principle assuring complete circularity around 
periphery of the shaft and the ring's unusually large 
radial width combine to exert considerable frictional 
hold against axial displacement. The ring can be used 
again and again. 

Find out what Waldes Truarc Retaining Rings can do for 
you. Send us your drawings. Waldes Truarc engineers 
will give your problems individual attention without 
obligation. 

SEND FOR NEW CATALOG e 
WALDES 

TRUARC 
REO. U.N. PAT. ORP. 

RETAINING RINGS 

Ring it 5555 5555-12 5555-131 5555-18 5555-25 5555-31 

/ 
5555.31 

Eruct. 
m Equiv.s 

We 

1B ° - 3/16" 
,/4.17 316" % n 

CDec. 
4 Equiv. 

S s- 

-125 .136 .187 .250 .312 .375 

!:. 
z, TOL. ±.002 ±.002 ±.002 ±.002 ±.003 ±.003 

T .025 .025 .035 .035 .042 .042 

9L- TOL. 
u, 

±.0015 ±.0015 ±.002 ±.002 ±.002 ±.002 

2 
O Length 
z A .268 .285 .364 .437 .553 .626 

f 
E Lug 

0 B 
z_ 

.078 .078 .097 .097 .141 .141 

°C Hole 
P 

.042 .042 .042 .042 .078 .078 

Min. 
Ring C 
Clear 

.33 .34 .44 .50 .67 .73 

Approx. 
Ultim.Thrust 
Load (Lbs) 

20 20 25 35 50 60 

WALDES KOHINOOR, INC., LONG ISLAND CITY I. NEW YORK 
WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED IT ONE OR MORE OF THE FOLLOWING 

2.421.341: 2.435.785: 2.841.848, 2.455.169: 
2.509.091 AND OTHER PATENTS PENDING. 

U.S. PATENTS: 2.382.947: 2.362.941: 2.416.152, 2,420.921: 
2,483.380: 2.453.353: 2.467.902: 2.417.603: 2.191.306: 

r 

L 

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

Please send me sample Grip -Rings 
(please specify shaft size 

Please send me the complete Waldes Truarc 
catalog. 

(PLEASE PRINT) 

Name 

Title 

Company 

Business Address 

City Zone State 

E 065 

J 
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r-- 

CMI 

MC 

RA 

INÚ RIAL 
TcoA> 

a.IMTo INDUSTRIAL TIMER CORPORATION 
15 EDISON PLACE, NEWARK 5, N. 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: 
(I) the wide range 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. 

Synchronous 
Motor Driven 

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 free 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 

Th= . - 
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CLARE RELAYS 
will meet most exacting 
small -space requirements 

ONE OF 
THESE 

$A-6320 
300 Ohms 

C.P.CLARE8CO. c,as_ 

CLARE TYPE K RELAY 

First small size, lightweight 
telephone type relay. Famous for 
operating speed and resistance to 

vibration. 

CLARE pioneered the small -relay field with the Type K 
relay. Since that time it has been the mainstey of design en- 

gineers who must have a superior relay to operate in extremely 
small space. 

The Clare Type K not only has the advantages of small 
size and light weight but it is capable of exceedingly fast op- 

eration, gives adequate contact pressure and is highly resistant 
to shock and vibration. Its long life and all-around depend- 
ability have enabled this relay to meet many complex engi- 

neering requirements. 
In order to meet customers' specifications which the 

Type K would not quite fill, Clare engineers have developed 
three other small, light weight relays. All retain the basic op- 

erating and physical characteristics of the Type K. Two of 

them, the Type KX and the Type R, have tl=e famous Clare 
reed armature suspension of special alloy. This has long been 
recognized as one of the subtler reasons for the superior per- 
formance of the Clare Type K relay. 

The Type KX adds greater operating range and sensi- 

tivity by use of a slightly longer coil which can be safely wound 
to 8000 ohms resistance. The Type R adds still greater oper- 

ating range and sensitivity by use of a coil not only longer but 
of greater diameter. The Type N relay is designed for opera- 
tion on very low power. It employs a close -coupled magnetic 
circuit, generous use of magnetic iron and highly efficient coil 

design. This permits high sensitivity while retaining high con- 

tact pressure (minimum 30 grams) and adequate contact gap 
(minimum 0.0015"). 

FIRST IN THE 

INDUSTRIAL FIELD 

TYPE KX-Adds greater 
operating range and 

sensitivity with slightly 
longer coil. 

TYPE R-Adds 120% 
greater sensitivity and 200% 
greater operating range 
than Type K. 

TYPE N-Operate on 
less than 50 milliwatts with 
10,000 Ohm coil, 1 form C 

contact and standard 
adjustment. 

HERMETICALLY 
SEALED RELAYS 

Type N Relay hermetically 
sealed in steeled container... 
a fecture available with 
all Clare relays. 

All these relays are available enclosed in hermetically 
sealed gas -filled containers which increase their life, reliability 
and usefulness under extreme conditions of altitude, tempera- 
ture, moisture, fungi, dust and dirt. 

Clare sales engineers are located near you. For com- 

plete information call the nearest Clare office or contact: 
C. P. Clare & Co., 4719 West Sunnyside Avenue, Chicago 30, 

Illinois. In Canada: Canadian Line Materials Ltd., Toronto 
13. Cable Address: CLARELAY. 

a s 12p5,2b 
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Carboloy permanent magnets 

help eliminate parts, simplify 
Latest television advance is G.E.'s new I -M -F 
pre -focused picture tube. It employs tiny, 
powerful Carboloy permanent magnets to 
help eliminate focusing dials and external as- 
sembly units . . . to cut costs, keep image 
in sharper focus always. 
Here's how the tube is designed: A drastically 
smaller and simplified magnetic ion trap and 
magnetic focusing unit are now built inside 
the tube ... replacing old-style external ion 
trap, focus coil and mechanical supports. 

One Carboloy magnet - half the size of a 
pea, one -tenth the size of the magnet formerly 
used - now supplies ample, lasting field 

energy for the new ion trap. Three slightly 
larger Carboloy magnets furnish the strong 
magnetic energy needed in the new focusing 
unit -a job that once required a bulky focus 
coil plus a complicated mounting device. 

Thus, thanks to the magnets, the new tube 
is more simple in design, more compact. Three 
costly exterior units are done away with. The 
tube takes up less space, saves material, as- 
sembly expense and adjustment time ... the 
set weighs less. Viewers get sharper pictures 

. won't have to bother with a focusing dial. 
A typical case of product improvement with 
Carboloy permanent magnets. 

NEW I -M -F 

TUBE 

Compare the uncluttered design of new I -M -F Tube 
with bulky standard tube. Standard tube's focus coil 
and ion trap, attached to tube end, require complex, 
space -wasting bracket assembly. 

New I -M -F Tube has its ion trap and magnetic 
focus device inside end. No brackets needed - just 
a simple shunt band and centering device. Without 
permanent magnets, this outstanding new tube could 
not be built. 

ALL 
THESE 

PARTS 

ELIMINATED 

STANDARD 
TUBE 
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vital to new TV tube design 

assembly and improve quality 

RADIO, TV SPEAKERS use Carboloy perma- 
nent magnets to replace complex electro- 
magnets. The powerful, never -failing 
energy of the magnets helps produce truer 
tone more dependably. 

If you make a product that uses 
an electromagnet (control, 
meter, motor, generator, instru- 
ment, etc.), chances are you'll 
save money and improve that 
product greatly by using a 
Carboloy permanent magnet 
instead. 

Find out! Call a Carboloy mag- 
net engineer now. He's an ex- 
pert in magnet know-how. His 
services cost you nothing - 
might save you plenty! 

Incidentally, Carboloy per- 
manent magnets are available 
in all sizes and shapes; cast or 
sintered to your needs. 

RADAR - The giant "seeing eyes" of America lean heavily on Carboloy perma- 
nent magnets - for magnetic energy that will never fail, for improved radar 
performance. This performance may be stepped up still more in the future. The 
new I -M -F Tube principle and Carboloy magnets promise to help identify "blips" 
more accurately. 

16 OUTSTANDING ADVANTAGES 
OF CARBOLOY PERMANENT MAGNETS 

Cool - generate no heat 

Require no electrical energy 

Cost nothing to operate 

Eliminate coils, windings, 
wiring, etc. 

Need no maintenance-no coils 
to burn out, no slip rings to 
clean or replace, etc. 

Simplify mechanical assemblies - exert strong tractive force 
for holding, lifting and sepa- 
rating devices that eliminates 
component parts, makes prod- 
uct design and fabrication 
simple 

Save space - great magnetic 
strength in small sizes 

Powerful - and power is 
constant 

Combine electrical and me- 
chanical features - transform 
electrical energy into mechani- 
cal motion; mechanical motion 
into electrical energy 
No power failures 
Resist moisture - no coils io 
collect dampness 

Give uninterrupted operation 
Create savings - often elimi- 
nate costly, power -supplying 
parts 
Simple - no operating parts 

Reduce weight, product size 

Supply a permanent source of 
energy 

SEND COUPON FOR FREE 

MAGNET MANUAL AND CATALOG 

CARBOLOY 
DEPARTMENT OF GENERAL ELECTRIC COMPANY 

"Carboloy" is the registered trademark of the Carboloy 
Department of General Electric Company 

Carboloy Department of General Electric Company 
11139 E. 8 Mile Ave., Detroit 32, Michigan 

Rush me, at no cost, copies of Permanent Magnet Design Manual 
PM -101 and Standard Stock Catalog PM -100. 

Have your magnet representative call on me. 

NAME 

COMPANY 

ADDRESS 

CITY 

POSITION 

ZONE- STATE 

i 
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WEBTON 

Ruggedized 
Instrument 

have EXCLUSIVE 

zero correctors 

Connection terminals molded 
into internal rubber 
increase current carrying 
capacity. 

Tough, flat plastic windows 
reduce glare and are 
really shock resistant. 

No desirable instrument features were sacrificed in 
order to produce these truly ruggedized and effec- 
tively sealed instruments. With typical WESTON thor- 
oughness, every feature has been retained including 
even the zero corrector. And true ruggedness has been 
achieved by new but thoroughly proved design con- 
cepts, such as shock -resistant spring backed jewels ... flat windows of tough, anti -static, and glare re- 
ducing plastic ... new high -strength tubullar pointers, 
and a method of shock mounting and sealing that 
assures accurate indications under extremes of shock, 
vibration, temperatures, humidity, and downright 
abuse. Available in 21/2" and 31/" D -C, R -F, A -C 
movable iron and rectifier types. WESTON Electrical 
Instrument Corporation, 614 Frelinghuysen Avenue, 
Newark 5, New Jersey. 

WEBTON 
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Color Coded 

Terminals 
SLpplief with glass inserts col- 
ored ün RMA code colors. Colo, 
ing is in the glass. No surface 
coatings of color to fade of 
impair imutoting qualities. 

fa* details, request 

E 
I 

A new series of super -rugged, practically 
indes- ructible headers mode by an es- 

clusive EA process. feature nonfleeing 
solid metal blanks - no stompings. Many 
standard types available. Silicone treated 
and tin -dipped. 

GS Series 
Multiple Headers 
Includes o wide assortment of stand- 
ardized headers featuring o single 
acerall glass disert for longer leak - 
are paths o -.id to permit <loser 
s spacing of rerminols. Mort of these 
can be furnished with exhaus. tube. 
Al] ore silicone treated and sin 
dç pped. 

For details, request 

Hermetically 

Sealed Terminals 
A ccmp':ete line of standard terminals 
that fili practically any need with 
moss production economy. itrcin-free 
glass for highest thermal and me- 

chanical shock resistance. 

for details, request 

BULLETIN 949-,A 

El Tubular 
End Seals 

The ideal end closures far re- 
sistors, capacitors and oche- 
tubular components. All corn. 
manly used sizes and types are 
available os standard stock 
items for maximum economy. 

For details, request 
BULLETIN 952 

r1SION Of AMPEREX ELECTRONIC CORP. 

STANDARD TYPES -- 
Available from stock, E -I - 

standard sealed terminals offer 

a re:=.dy solution to problems 
involving hermetic sealing. 

Hundreds of types, with many 
optional features, include 

sealed leads, multiple headers, 
octal plug -ins, tubular end seals 

and co=or-coded terminals. 
SPECIAL TYPES - for 

applications requiring special 
designs, custom types can be 

supplied :o specification 
at prices reflecting mass 

production economies. 
Recommendations will he 
made promptly on receipt 

of your requirements. 

E -I . . . your headquarters for hermetic- 

ally -sealed terminations of every type. 

Over 10 yecrs Of specialized experience 

insures highest q'_al:ty ar lowest cost. 

ELECTRICAL INDUSTRIES 
44 SUMMER AVENUE, NEWARK 4, NEW JERSEY 

EXPORT AGENTS 
?NtliPs EXPORT CORP., 100 EAST 47rd STREET. NEW YORK 17, N. Y. 

s41p..- 
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Precision Ways 
Precision has always been a watchword at 

Ucinite ... precision in design and precision in 
manufacture. It pays off in the high quality and 
dependable performance of Ucinite-designed, 
Ucinite-made electrical components. 

Connectors, switches, sockets . . . shock 
mounts, tube caps, stampings and moldings of 
many kinds can be manufactured in volume, 
assembled and wired to your specifications. 

Our design staff has had wide experience in 
catering to the special needs, both civilian and 
military, of the electronics industry. Our plant 
is equipped both for large scale production of 
metal parts and for the assembly of metal to 
plastic and ceramic components. 

Call your nearest Ucinite or United -Carr 
representative for full information, or write 
directly to us. 

Sp.aeiulisls in 

ELECTRICAL, ASSEMBLIES, 

RADIO AND AUTOMOTIVE 
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The point is: 

control - 

IN THE huge Texas plant of Jefferson Chemical 

Company, Inc., at Port Neches, Texas, approxi- 
mately 50,000 complex control analyses of hydro- 
carbon mixtures have been made on a single 

Consolidated Analytical Mass Spectrometer since 

1947. These figures indicate the speed, accuracy, 
and trouble -free service that can be built into a 

sensitive analytical instrument. For year -in, year - 

Consolidated Engineering 
CORPORATION 

300 North Sierra Madre Villa, Pasadena 15, California 

Sales and Service through CEC INSTRUMENTS, INC., 

a subsidiary with offices in: Pasadena, Philadelphia, 
New York, Chicago, Dallas 

CRUDE 
ETHYLENE 

ETHYLENE UNIT 

OFF -GAS 

GAS SCRUBBER 

PURIFIED 
ETHYLENE 

PURIFIED 
FEED GAS 

out operation this versatile control instrument 
offers decided advantages: the cost -per -analysis is 

only a fraction of the cost by any other method and 

the results are available in permanent graphic 
form in a fraction of time otherwise required. One 

operator and a Consolidated Mass Spectrometer 
will accomplish complete control over the most 

complicated chemical processes-in minutes. 

analytical 
instruments 
for science 

and industry 

Mass Spectrometer 
The Consolidated Analytical Mass Spectrometer 
shown above is used extensively by leading refineries 
throughout the world for analytical research as well as 

process control. For complete information on this 
instrument, write for Bulletin CEC 1800-X10 
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Choose the 

PROPERTIES you want 

... With GLOBAR Ceramic Resistors 
What combination of resistor prop- 
erties will help you solve your electrical 
or electronic resistance problem? Low 
temperature coefficient... or high? Low 
voltage coefficient... or extremely high? 
Normal dissipation capability... or ex- 
ceptional? Or should one or more of 
these properties be in between the 
extremes? 

GLOBAR Brand Ceramic Resistors 
are engineered to your specifications - 
to give you the most favorable combi- 
nation of properties to satisfy your cir- 
cuit requirements. The combinations 

TRADE MARK 

possible cover a very wide range, as 
these typical uses indicate: Resistance 
where needed as a circuit element in 
television and radio receiver circuits, 
in hearing aids, printed circuits, radio 
transmitters, etc.; suppressing parasitic 
oscillations in electron tubes; compen- 
sating for temperatures in measuring 
instruments and coils; stabilizing volt- 
ages or speeds in machinery; arresting 
surges in electrical circuits; providing 
time delays; and many others. 

Other advantages you gain in us- 
ing GLOBAR Brand Ceramic Resistors 

For useful engineering data on GLOBAR 
Brand Ceramic Resistors, send for your copy 
of Bulletin R. Write Dept. E 87-36. 

include: rugged ceramic body, long 
life, mechanical and chemical stability. 

Whatever your requirements in 
resistors, whether for normal or diffi- 
cult circuits, it will pay you to investi- 
gate GLOBAR Brand Ceramic Resistors. 
Our engineers are ready to assist you - 
without obligation. Just send complete 
circuit information, and tell us what you 
expect from the resistors you need. 

GEOBAR 
TRADE MARK 

Ceramic Resistors 
by CARBORUNDUM 

"Carborundum" and "G lobar" are registered 
trademarks which indicate manufacture by 

The Carborundum Company, Niagara Falls, New York 
87-36 
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New! 

High linearity 

Infinite Resolution 

1.750 Dia. 

J 

2.493 

1.61 

Long Life 

low Noise 

i 
1.5620 Dio. 

9311 Dia 11.637 Dia. 

-.2500 Dia. 

1.812 

4 HOLES EQUISPACED 

OTHER GIANNINI POTENTIOMETERS 

21/2" dia; t4" shaft; 1 to 6 
sections, Aluminum Case; 360° 

rotation; ±0.3% lin. 4 
watts/sec; 2K to 300K ohms; 
Vernier Screwdriver Phasing. 

Ball bearings. 

K 
1 Ye" dia, 2" shaft; 1 to 6 

sections, Aluminum Case; 360° 
rotation; ±0.5% lin. 2 

watts/sec; 500 fo 70,000 ohms, 
Ball bearings. 

With linearities of ±0.1%, ±0.05% and 
±0.025% (both independent and zero 
based ratings) and rotational tolerances of 

+1°, -0°, new precision grades of Spiral - 

pot Potentiometers are now available to fill 

high precision requirements. Designed 
specifically for high resolution and excep- 
tional linearity applications such as servo 
control and computers, the Spiralpot can 
be obtained with shaft rotation up to 7200°. 
The inherent advantages of a true slide 
wire action, such as smooth operation, min- 

imum noise and infinite resolution, are 
increased by design extras such as stainless 
steel shaft, ball bearings, positive mechan- 
ical stops, and a starting torque of less than 
.6 oz. -in. to give a unit which has extremely 
long life of over one million cycles (20 mil- 

lion revolutions in a ten -turn unit) and 
operational shaft speeds up to 500 rpm. 
These advantages add up to make the 
Spiralpot one of the biggest advances in. 

precision potentiometer design. 

Write for Bulletin 101 A 

SPECIFICATIONS 
RESISTANCE: 2 ohms/360°, and from 50 ohms/360° shaft rota- 
tion to 250 ohms/360° shaft rotation. Standard resistance ranges 
for 3600° (10 -shaft turns) units: 500, 1000, 1500,2000,2500 ohms. 

POWER RATING: 5.0 watts at ambient = +25°C. 

LINEARITIES AVAILABLE: (Based on percent of terminal 
voltage) 

*0.1% Normal (Independent) *0.1% Zero Base 
*0.05% Normal (Independent) *0.5% Zero Base 
*0.025% Normal (Independent) *0.025% Zero Base 

RESOLUTION: Infinite. 

MECHANICAL SHAFT ROTATIONt For Standard Units 
(*0.1% linearity). 3600°+3°,-0°. 

For Precision Grade Units: 3600° + 1° - 0° (Other linearities) 

TORQUE: Starting: less than 0.6 oz. -in. Running: less than 
0.3 oz. -in. 
LIFE: Will operate within specifications after one million cycles 
(20 million revolutions for a 10 -turn unit). 

TEMPERATURE RATINGt Operating range from - 55°C. to 
+ 71°C. 

VOLTAGE BREAKDOWNt Will withstand 1000v 60 cycle (rms) 
for 5 minutes. (At sea level). 

WEIGHT: 4.0 oz. 

Straight-line motion along axis. 
Linear or functional output. 
200 to 60,000 ohms. 5 sizes, 
1" dio. from 2.33" fo 6.54" 

long. Stroke %" to 5". 

1.74" dia: 1/2" shaft; 360° 
rotation; ±0.3% lin; 4 watts; 

2K fo 200K ohms, Aluminum 
Case. Ball Bearings. 40 and 50 

db log functions 20K ohms. 

INSTRUMENT QUALITY 
POTENTIOMETERS 

G. M. GIA:VNINI & CO. INC., PASADENA 1, CALIFORNIA-EAST ORANGE, NEW JERSEY 
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COMPLETE 
miniature 

FREQUENCY STANDARD 

Acompact, complete, hermetically 
sealed frequency standard, pre- 

senting these features: - 
1. JAN-ized construction throughout. 
2. SPACE -SAVING, 1'/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 mçc. 

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 Rate Re- 
corder and other high -precision frequency and timing 
instruments, controlled by our tuning -fork oscillators. 

ACTUAL 

SIZE 

American Time Products, Inc. 
580 Fifth Avenue New York 36, N.Y. 

MANUFACTURING UNDER PATENTS OF THE WESTERN ELECTRIC COMPANY 
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Ves - 

are Rated at 1000 Working Volts 

Modern Engineering Requires This 

"HEAVY DUTY" CERAMIC CAPACITOR 

The heavier ceramic dielectric element made by an 

entirely new process provides the necessary safety fac- 

tor required for line to ground applications or any 

application where a steady high voltage condition may 

occur. Designed to withstand constant 1000 V. A. C. 

service. 
It is wise to specify RMC "HEAVY DUTY" by-pass 

DISCAPS throughout the entire chassis because they 

cost no more than ordinary lighter constructed units. 

Specify them too, for your own peace of mind, with 

the knowledge that they can "take it." And if you want 

proof - request samples. 

-gee* 

11 C DS SaY t 
Right Way andeeserr 

TheCeramic 

DISCAP 
CERAMIC 

CONDENSERS 

A New Development from the 
RMC Technical Ceramic Laboratories 

RADIO MATERIALS CORPORATION 
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Ill. 

FACTORIES AT CHICAGO, ILL. AND ATTICA, IND. 

DISTRIBUTORS: Contact Jobber Sales Co.. 146 Broadway, Paterson 1, N. J. 
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TAYLOR Insulation (Fish Paper) 
extremely tough ... has high dielectric strength and 

excellent bending qualities ... its hard surface resists 
abrasion from contact with rough spots in slots. 

Want to make something of it? 
Make it into armature slot insulation, armature end lamina- 
tions, field coil insulation, metal box liners, washers, arc 
shields, formed slot wedges, formed specialties ... or any other 
applications requiring excellent electrical characteristics. 
Color: gray. 

Make it from sheets and rolls ... or ribbon rolls for automatic 
machines. 

SPECIFICATIONS 
Thickness range . . . .005" to '/s" Roll width 56" in thick 
Finish. Calendered or uncalendered of .005" through .090". Coils 
Punching Up to '/s" down to'/" for thick 
Sheet size 56" x 90" of .005" through .090". 

PROPERTIES 
Mechanical Elmendorf Tearing Strength, grams 
Tensile Strength, psi 'MD *CD 

(Lengthwise) 14000 min. 
(Crosswise) 6000 min. 

.005" 100 120 
.007" 190 220 
.010" 250 300 
.015" 375 450 

*MD-Machine Direction 
*CD-Cross Machine Direction 

Electrical 
Dielectric Strength, vpm 
Short Time Test 

.004"-.005" 200 min. 
Over .005"-.015" incl. 300 min. 
Over .015"-.040" incl. 250 min. 
Over .040"-.060" incl. 175 min. 

Arc Resistance, seconds 100 

Make it easy for yourself the next time you are buying insula- 
tion. Call your Taylor Engineer ... he will be glad to help you 
select the Taylor Insulation that will best fit your needs. 
Also ask him for samples of our other grades of vulcanized 
fibre-Commercial, Bone, Super White, Abrasive and Built -Up 
-as well as Taylor Phenol, Silicone and Melamine Laminated 
Plastics ... see where they can fit into your design plans. 
Taylor Fibre Co., Norristown, Pennsylvania-La Verne, California 

TAYLOR 
Laminated Plastics 

Vulcanized Fibre 
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portrait of an engineer... 
Engineers are a happy lot, until faced with a moment like this: 

A recording is completed. The disc is put on the playback table .. . 

but it's full of "pops," "ticks" and "hisses". 

This can easily happen in the life of any engineer, if he has not been 

discriminating in his selection of recording discs. 

If this picture fits you ... you are ready for a change in brand. And the 

wisest change is to PRESTO Green Label discs ... because this label is your 

assurance of the smoothest lacquer surface available and 

top performance every time. 

RECORDING CORPORATION 
PARAMUS, NEW JERSEY 

EXPORT DIVISION:25 Warren Street, New York 7, N. Y. 

CANADIAN DIVISION:Walter P. Downs, Ltd., Dominion Square Bldg., Montreal 

WORLD'S LARGEST MANUFACTURER 

OF PRECISION 

RECORDING EQUIPMENT AND DISCS 

Manufacture of a lacquer -coated 

disc is one of the most exacting of 

all industrial processes. It has taken 

PRESTO many years of chemical re- 

search and constant improvement 

in every phase of manufacture to 

produce the famous Green Label 

disc. After manufacture, many hun- 

dreds of discs are inspected before 

those are chosen to bear the re- 

spected insignia ... PRESTO Green 

Label. 
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ENGINEERING BRAINS TEAM 
WITH ELECTRONIC BRAINS 

AT NORTH AMERICAN AVIATION 
The combination of North American's imaginative 
scientists and engineers working with lightning -fast 
electronic "thinking" machines is an unbeatable one 

. for together they've set advanced standards for 
guided missile research, development, and design. 

Computers like the one being checked above are 
used to predetermine the flight pattern of a given 
missile design by simulating its flight conditions, and 
to solve related problems. North American Avia- 
tion engineers also develop and use other electro- 
mechanical computers which become the brains of 
automatic guidance systems for missiles and for fire 
and flight control equipment. 

Development of guidance systems for long-range 
missiles is just one example of the challenging elec- 

tronic and electro -mechanical work being pioneered 
in North American's Missile and Control Equip- 
ment Operations. If you like theory, you will find 
an exciting career at North American in specialties 
such as operations analysis, advanced dynamics, 
kinematics, noise, error and information theory, 
systems engineering, statistical quality control, 
servo analysis, and other advanced fields. 

If research, development, or design is your 
specialty, you'll find attractive opportunities in 
automatic guidance systems, fire and flight control 
systems, radar and airborne communications sys- 
tems and other system developments. 

Write today for complete information, giving us 
your education and experience. 

NORTH AMERICAN AVIATION, INC. 
Engineering Personnel Section, Missile and Control Equipment Operations 

12214 Lakewood Boulevard, Dept. 93-E, Downey, California 

NORTH AMERICAN HAS BUILT MORE AIRPLANES THAN ANY OTHER COMPANY IN THE WORLD 
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Model CVM 3153 
2 cubic foot 

Model CVM 5.5.6 
15 cubic foot 

Model CVM 3534 
5 cubic foot 

Model CVM 8.6.10 
46 cubic foot 

COMPOUND 

VACUUM PUMPS 
ONE pump casing ... ONE motor and drive 

shaft ... TWO pumping chambers connected in 

series - this is the basic design of the Kinney Com- 

pound Vacuum Pump. Built in four sizes - with 2, 

5, 15, and 46 cu. ft. per min. displacements - the 

Kinney Compound Vacuum Pump fills an important 

place in high vacuum systems. Because the Com- 

pound Pump pulls to 0.2 micron or better, it often 

handles the complete vacuum job without diffusion 

pumps or mercury vapor pumps. Each pump retains 

better than 50% of its theoretical pumping speed 

right into the less -than -one -micron zone ... assures 

fast pump down for most efficient utilization of 

processing time. Each pump provides the low - 

maintenance, high -efficiency operating advantages 

that have made Kinney Vacuum Pumps the first 

choice of Industry. They are easy to service .. . 

no special tools are required. 

Experienced vacuum engineers, here in Boston 

and in our branch offices, will be glad to discuss 

the application of vacuum in your plant. KINNEY 

MANUFACTURING CO.- manufacturers of vacuum 

and liquid pumps. Boston, New York, Chicago, 

Detroit, Cleveland, Atlanta, Philadelphia, Pitts- 

burgh, Los Angeles, Charleston (W. Va.), Houston, 

New Orleans, San Francisco, Seattle, and foreign 

countries. 

KINNEY MANUFACTURING COMPANY 

3565 Washington Street, Boston 30, Mass. 

Send Bulletin V-51 B describing complete line 
of Kinney Vacuum Pumps. 

Name 

Company 

Street 

City L 
State J 
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/ 

,/ through thick i or thin- 
oee 

each grip length serves a wide range 
of thicknesses - to speed assembly 
and simplify stock requirements 

In many ways, you save time and money with Southco Screw Fasteners. 
In countless applications, the wide grip range is but one of many ad- 
vantages. Tension is always uniform, never too tight or too loose. A 
turn of the screw locks or unlocks, instantly. Installation is easy, without 
special equipment. Tapped holes are eliminated, along with screws, 
bolts, lock nuts, lock washers, etc. Alignment is not critical because 
fasteners "float" in the outer panel. Skilled help is not required. Even 
if access plates or doors or frames become warped, Southco Fasteners 
continue to perform, easily and efficiently, for the life of the assembly. 

You get all these advantages and more, when you use Southco 
Fasteners. For complete information write Southco Div., South Chester 
Corp., 1417 Finance Bldg., Philadelphia 2, Pa. 

Important for military contractors! Prompt deliveries now possible 
because of recently expanded plant facilities. 

SOUTHCO 
-771 PAWL SCREW AND SPRING FASTENERS DRIVE RIVETS ANCHOR NUTS 

. ` ENGINEERED SPECIALTIES 
OFF I C E, S IN PRINCIPAL CITIES 

WHEREVER TWO OR MORE PARTS ARE FASTENED TOGETHER; STANDARD AND SPECIAL DESIGNS FOR IMPROVED PERFORMANCE AND LOWER PRODUCTION COSTS 

118 Want more information? Use post card on last page. June, 1953 - ELECTRON ICS 

www.americanradiohistory.com



[$YIVTÑANE] out of sight, but in the picture 

Whenever you turn on television you are 

using a little -seen, but essential, material 
called Synthane. 

Synthane is a laminated plastic of mul- 
tiple virtues, which recommend it for 

many jobs in television. 
Synthane is an excellent insulator, lam- 

inable with metal, hence, a good base for 

space -reducing "printed" circuits. 
Synthane is notable for low power factor, 
low moisture absorption, and ease of fab- 
rication, three properties desirable for 

radio and television insulation. Synthane 

plays a supporting part in many behind - 
the -screen and behind -the -camera 
applications. 

Synthane is also light in weight. strong. 
vibration absorbing, chemically resistant, 
high in dielectric strength, dimensionally 
stable, heat resistant to about 300°F. 

There may be a place for Synthane in 

your product. To find out more about 
the possibilities of Synthane for your pur- 
pose, write for the complete Synthane 
Catalog. Synthane Corporation,17 River 
Road, Oaks, Pennsylvania. 

tnatie-one o{s 
tAµnM 

Synthane laminated plastics are pro 
duced under heat and pressure from 
laminations of resin -impregnated ma 
terials such as paper, fabric, glass 
cloth, asbestos, etc. Synthane plastics 
are available in sheets, rods, tubes, 
and fabrkated or molded parts. Each 
of the many Synthane grades has a 
combination of useful properties. 

Synthane in Television ... 
A -re l e rf rioe 

ems. camera pori. 
8-rele ri rioe 

receiver print- 
ed circuits- 
metal foil en 
s y n t h a n, 
sheets 

C -channel se- 
lector switc,, 
insulation 

SYNThANE 
LAMINATED PLASTICS 
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How Cutler -Hammer, Inc. 

protects coils of 
giant Supermagnets 
/ 

ith C w . o 

ßh02 Qgra electrical insulation 

Quinorgo Electrical Insulations are high dielec- 
tric, heat -resistant sheet materials made of puri- 
fied asbestos for use on equipment up to 130 C. 
Available in tape and roll forms. 

PROTECTING COILS in giant 
C -H Supermagnets is difficult be- 
cause of the heat generated by the 
tightly packed pancake coils. This 
problem is complicated by the 
need to utilize every bit of space to 
gain maximum lifting power. After 
experimenting with many insulat- 
ing materials, including coatings, 
Cutler -Hammer chose Quinorgo 
No. 3000 for Supermagnet strap 
insulation. 

Quinorgo fully meets the exacting 
requirements of Cutler -Hammer - as well as those of other well- 
known electrical manufacturers. 
Quinorgo is a moderate priced, 
high - temperature insulation, for 

use alone or in "composites." 
Available in two types with slightly 
different impregnation character- 
istics. Both types combine high di- 
electric and mechanical strengths, 
with uniform texture and caliper. 
They maintain these properties 
under operating temperatures up 
to 130 C. 

Quinorgo Electrical Insulations 
may lower your production costs 
and improve product perform- 
ance. For more information write 
for the 32 -page booklet "PYROL- 
YSIS PROTECTION PAYS WELL" 
(EL -40A) Johns -Manville, Box 60, 
New York 16, N. Y. In Canada, 
199 Bay Street, Toronto 1, Ontario. 

Cutler- Hammer's with Quinorgo No. 
3000 on giant Sspermagnets led the company to 
use this insulation as a component of the series 
wound Type "M'" magnetic brakes which are so 
widely known throughout the industry. 

Johns -Manville ELECTRICAL INSULATIONS 
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The following styles of prov- 
en VAC-TITE compression 
seals are available: 

Individual terminals and feed- 
throughs with a full range of 
hooked, flattened and pierced, 
turret and lug -type terminations 
for every application. 

All -glass construction multi - 
terminal headers featuring larger 
leakage paths and an absence of 
moisture pockets. 

Individually glassed plates avail- 
able in a multiplicity of standard 
designs and easily adaptable to 
special designs in a variety of 
shapes and sizes for every re- 
quirement. 

Plugs for standard sockets in sev- 
eral mounting types . . . such as 
octal, 7 -pin miniature, noval as 
well as rectangular shapes. 

Write for complete information on 
how HERMETIC engineers can ap- 
ply "All -Glass" Compression Seals 
to your regular or special applica- 
tions. Available, too, is HERMETIC's 
Brochure CS on Compression Seals, 
as well as a 32 -page catalog on 
its standard line. 

Compression Seals 

whenvacuum tightness is a re- 
quisite, HERMETIC's proven compression 
seals are guaranteed to be vacuum 
tight, as evidenced by Mass Spectro- 
meter Test. 

when a RUGGED seal is required 
for application under adverse design 
conditions, the massive compression 
construction resists destructive deflec- 
tion and permits direct mounting of 
components on the metal body. 

-J007-10 

SKA-7017 

H-7024 

*VAC-TITE is HERMETIC's new vacuum 
proof compression -construction glass to 
metal seal. 

34 South Sixth Street 
Newark 7, New Jersey hum HEAD 
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Jas A (Mae) lab USA 
r rear 161.2 Virgin. 

Lee C (Sally B) hipi 
Lois L Mrs h3320 1 

Luther 
Major. 
Mary r 
Patk h 
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Sami 

ine) iaL 
lab U. 

Bu 
ds 

4 
-R. L. Polk, President, R. L. Polk & Co., publishers 

He has your name and address! 
"We have the names and addresses of 
forty million people who own automo- 
biles," says R. L. Polk, "-and that's 
only one of the ways we might have 
you listed! 

"We release up to 21/2 million adver- 
tising mailings a day to these lists. But 
kits, catalogs and displays-always sub- 
ject to last-minute changes-must reach 
the dealers first. 

'That's when we call on Air Express ! 

"For one auto manufacturer, we re- 
cently made Air Express shipments to 
3,000 dealers, not once but three timer, 
just before the new model announce- 

ment date. Every one of those ship- 
ments had to be on time-and every 
one was! 

"Only Air Express could have done 
it. Yet their rates are not only reason- 
able - in many weights and distances 
they are lower than other air carriers. 

"We have made upwards of 35,000 
Air Express shipments over the past 
four years, ranging in weight from a few 
pounds to more than a thousand. This 
top -speed, dependable low-cost service 
helps us give maximum service to our 
advertisers. Our use of Air Express 
will increase another 27rc this year." 

It pays to express yourself clearly. 
Say Air Express! Division of Railway 
Express Agency. 

Á/ft gpgçgg 
GETS THERE FIRST 

zia (. S:.Snccduled ;lirliacs 
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A scrap of paper that led to a 

Class A product improvement. Let us 
prove that these savings are possible 

in your plant, too. 

WRITE: Belden Manufacturing Co. 
1625 West Van Buren Street 

Chicago 44, Illinois 

W 1 p 
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To You, Belden's Golden 
Anniversary Means 

-product performance 
that can come only 
from a "know-how" 
that has grown 
through actual serv- 
ice since the early 
days of the electri- 
cal industry. 
-an ability to co- 
operate in pio- 
neering new 
wares to meet or 
anticipate in- 
iustry's grow- 
ing needs. 
In the years 
that follow 
This Belden 

\ Program Is 
-TO BE 

CONTINUED 

Complete Cord Sets 
Finished to your exact requirements. 

Save production time. Cut out rejects 
and failure in service. 

atezi&_reteeathdr 

Belden 
( ? R N D U S TR Y 

123 
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Do you have any of these problems? 

1. Looking for .i thin, flexible insulating material that will 
not break down under extremely high temperatures?ISOMICA 

Flexible Plate, Class B and Class H, built-up from continuous mica 
sheets, gives superior electrical and thermal insulation for coil wrap- 
pings and similar applications. 

3. Need accurately punched mica stampings for filament, grid 
and plate supports?MICO produces mica stampings to extremely 
fine tolerances. Whenever you need precision -fabricated mica of 
the highest quality, call on MICO. We have 60 years of experience 
in this field. 

2. Need a material with special mechanical, thermal and insu- 
lating properties?LAMICOID®-a laminated plastic made with 
various fillers-gives you the properties you need for antenna parts, 
coil forms, tube sockets, switch gear and relay parts, panels, motor 
and transformer parts, and dozens of other uses. 

4. Looking for precision -made fabricated parts? Let us solve 
your problems with parts fabricated from LAMICOID®-a thermo- 
setting plastic-strong as metal, lighter than wood. We are fully 
equipped with the latest machinery and can provide you with the 
best possible service. 

Whatever electrical insulation material you need-Class A to Class H 
-MICO makes it best. We manufacture it, cut it to size, or fabricate 
it to your specification. Send us your blueprints or problems today. 

*Trade -mark 

LAMICOI1 (Laminated Plastic) 

MICA COMPANY 
Schenectady 1, New York 

Offices in Principal Cities 
MICANITE® (Built-up Mica) EMPIRE® (Varnished Fabrics and Paper) FABRICATED MICA 
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mainstaY of dependable transmission 

SHIFT COMMU N ICATION 

Whatever the system label - teleprinter, 

telegraph, facsimile, telephoto, radio -telephone, 

voice -carrier telegraph, or multiplexing of any 

of these-dependability is today's most 

vital communications requisite. 

And, no matter what the form of 

message -handling intelligence, the proof is that 

Frequency Shift is the most dependable 

method of transmission. 

Northern Radio has long specialized in the 

design and cznstruction of Frecuency Shift equipment of the types 

lis -ed below. Their dependable performance for U.S. and Allied Com- 

merce, Gove-nments and Armed Forces all over the world has 

ea-ned for Northern Radio a re)utation for unquestioned leadership 

in communications engineering and precision manufacture. 

`...:_ -........ 
r 
-- 

;:Write or complete information. 
C=. .. _.,_.__...-. 

Frequency Shift Keyers 
Master Oscillators 
Diversity Receivers 
Frequency Shift Converters 
Multi -Channel Tone Systems 
Tone Keyers 
Demodulators 
Radio Multiplex Systems 
Monitors 
Tone Filters 
Line Amplifiers 

,lee 

'FM 0LRYT2R 2 1 L1 COMPANY inc. 
I 4 7 WEST 22nd ST., NEW YORK 11, NEW YORK 

Pace -Setters in Quality Communication Equipment 
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Keep TABS on 

Tested and 

< Approved 
Beyond 
Specification 

with- 

Chester ENGINEERED plastic insu- 
lation, laboratory and field tested to 
more than meet specifications provides 
both easier working qualities and 
longer service life. These rugged plas- 
tic coatings offer maximum immunity 
to abrasion, weather, oil and most 
chemicals. Smooth and pliable, they 
pull through channels and conduit 

easily and offer excellent appearance 
in open wiring. Chester single or multi - 
conductor wires and cables are avail- 
able for electrical, electronic, TV, 
radio, telephone and many other in- 
dustries. Call or write for illustrated 
bulletins, today! 

JAN -C-16 LACQUERED 
AND 

NYLON WIRES 

WIRES' 
SRIR, SRHV, SRRF, Wt 

1 05°C, 90°C, 80°C 

UL APPROVED; 
SHIELDED 

WIRES & CABLES 
120°C° 'Solid colors or spiral marking 

FLEXIBLE INSTRUMENT 

WIRES CORD 

COAXIAL TN LEAD-IN 

WIRES CABLE 

COMMUNICATION 

WIRES & CABLES 

SPECIAL 

WIRES & CABLES 
--= 

4118 
TO SPECIFICATIONS TO SPECIFICATIONS 

"HAS THE ANSWERS _ Plosticordand Plasti- cote wires are available 
i tions or custom built to 
n standard 

s - specifications.. For a practical solu- 
tion to unusual insulated wiring problems, call or write. 

CHESTER CABLE CORP 
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ELECTRONICS PARK-G-E 
j -, uE.,,,an _ ..IE,., u'r;°I A r-n_at 

HEADQUARTERS FOR ELECTROENICS RESEARCH 

Need a DUAL Regulated Power supply? 
Get the G -E ST -9A with twin outputs and featuring .. . 

ELECTRONIC OVERLOAD PROTECTION plus BUILT-IN MODULATOR 

No power supply on the market today can match 
this new G -E unit for general laboratory pur- 

poses. Routine bench casualties are no problem for 
the ST -9A: the instruments cannot be harmed by 
short circuits on the regulated outputs. And-with 
the built-in modulator you can now observe hum and 
noise tolerances by actually duplicating them on the 
equipment. This saves you time by establishing final 
power supply design specifications quickly. 

G -E POWER SUPPLY YPD-2 

Excellent for many laboratory applications. DC 

Voltage Output: 250-450 volts, (positive or negative 

may be grounded to chassis). DC Current Output: 

0-300 milliamperes. AC Output: 6.3 volts 10 am- 

peres unregulated. Regulation: Less than 1% of out- 

put to peak. Output Impe- 

dance: 

voltage from minimum to maximum current. 

RLessipple: than 5 

Approximately 
mv peakhms 

at 30 cycles, decreases 
Appaoximately power Requirements: 

increasingfrequency. 
105-125 volts, 50/60 cycle, 350 watts maximum. 

1 

..7,75,, C!rrr , rEARS aE ELECTRICAL LLLI .,..,J rROGRESS LLLLI `L 

TYPE ST -9A ELECTRICAL SPECIFICATIONS 
OUTPUT VOLTAGES 

#1 Regulated-Continuously variable, 0-500 volts, 
maximum current 100 ma 
#2 Regulated-Same as #1 

Parallel #1 and #2-Continuously variable, 0-500 
volts, maximum current 150 ma 
Unregulated-Approximately 650 vobs no load, maxi- 
mum current 200 ma 
-75 Volts-VR tube regulation, 0-2 ma 
-150 Volts-VR tube regulation, 0-4 ma 
Filament Supply -6.3 volts a -c at 10 amps 

REGULATION 
Better than' Y2% + A?volt 

RIPPLE AND NOISE 
Less than 3.5 mv (10 mv peak -to -peak) on all regulated 
outputs 

INSTRUMENTS 
Milliameter 0-300 ma d -c; voltmeter 0-500 volts d -c; 
voltage and current can be metered at #1 and #2 Regu- 
lated and Unregulated outputs; total current drawn from 
all outputs can be metered and it should not exceed 
200 ma 

OVERLOAD PROTECTION 
3 amp fuse in the a -c line; Ye amp fuse in the d -c line; 
overload of any degree on the regulated outputs will 
harm neither the supply itself nor the instruments. 

General Electric Company, Section 463 
Electronics Park, Syracuse, N. Y. 

Please send me a copy of your G -E POWER SUPPLY 
CATALOG (ECB-6A) 
NAME 
COMPANY 
ADDRESS 
CITY STATE 

GENERAL ELECTRIC 
ELECTRON ICS - June, 1953 Want more information? Use post card on last page. 127 
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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 

P. R. MALLORY 8 CQ.Inc. 

MALLORY 
SERVING INDUSTRY WITH THESE PRODUCTS: 

Electromechanical-Resistors Switches Television Tuners Vibrators 

Electrochemical-Capacitors Rectifiers Mercury Dry Batteries 
Metallurgical -ContactsSpecial Metals and Ceramics Welding Materials 

P. R. MALLORY & C O . , I N C . , INDIANAPOLIS 6, INDIANA 
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electronics 

COLOR ... Several manufactur- 
ers have publicly demonstrated ex- 
perimental compatible -color -tele- 
vision receivers and, in the main, 
the results have been good. There 
will, no doubt, be more such show- 
ings prior to official NTSC recom- 
mendations to the FCC, political 
and competitive pressures being 
what they are. 

Gun -jumping is understandable, 
and in some instances unavoidable. 
The important thing is to be sure 
that demonstrations are carefully 
planned and executed, and that the 
public gets a realistic picture of 
what lies ahead, and how far 
ahead it lies. 

TRANSISTORS . . . Industry 
circles were fascinated by state- 
ments recently released by two 
hearing -aid makers. One said 
transistors don't stand up. The 
other said they do. 

Since both manufacturers are 
reputable, one conclusion is that 
transistors do or don't stand up, 
depending upon what kind you use 
and how they are hooked up and 
packaged. This conclusion is by 
no means novel, because no one 
claims that transistors are perfect. 
It will be a long time before they 
are, if indeed perfection is possible 
in any manmade thing. 

Meanwhile, transistors will con- 
tinue to find their way into prod- 
ucts for which they are suitable at 
this stage of the art, with refine- 
ments that broaden their applica - 

CROSS 

TALK 

tion coming along at a rate likely 
to be considered rapid even in the 
electronics industry. 

NEW MARKET ... Materials - 
handling -equipment manufactur- 
ers find themselves in a fast-grow- 
ing business these days; industry 
in general is committed to a more 
or less fixed labor rate, is increas- 
ing the efficiency of production 
machinery as fast as it can and 
now looks elsewhere for further 
savings. 

There is business in this move- 
ment for makers of radio transmit- 
ters and receivers. Just the other 
day we saw five two -way -radio - 
equipped fork lift trucks in a 
Standard Pressed Steel plant just 
north of Philadelphia. Here was 
an industrial communications sys- 
tem rendering much the same kind 
of service that has effected operat- 
ing economies for taxicab com- 
panies. 

Industrial Truck Association 
figures indicate that 29,668 fork 
trucks were sold in 1952, so the 
market is well worth anybody's 
while. 

MECHANIZATION . . . Begin- 
ning on page 130 of this issue is 
a production -technique story con- 
sidered particularly interesting. 
Dip soldering has been known for 
many years. Never, however, has 
it been applied to such complex 
electronic equipment in precisely 
this way and on such a scale. 

W. W. MacDONALD, Editor 

JUNE 1953 

Perhaps even more important is 
the fact that printed circuits, plug- 
in components and other allied 
techniques are everywhere at long 
last becoming major factors in the 
production of one type of elec- 
tronic equipment or another. It is 
the simultaneous adoption of such 
things, rather than any one of 
them alone, that determines the 
shape of things to come in the 
field of electronics. 

This may be the first commer- 
cially significant year for circuit 
mechanization. 

EXPORTS . . . International 
standardization work on electron 
tubes has just been upgraded. It 
used to be handled by the Inter- 
national Electrotechnical Commis- 
sion on a subcommittee basis. Now 
it is handled by a full-fledged tech- 
nical committee. 

IEC meets in Opatija, Yugo- 
slavia the end of June. Why is 
this important to us? Because 
you can't sell tubes in export 
markets if they won't fit the 
sockets. 

CHOICE ... Two competitive re- 
ceivers recently underwent a test. 
One operated beautifully but 
failed to survive a 30 -foot drop. 
The other had poor sensitivity, but 
was unaffected by the fall. 

It is suggested that the prospec- 
tive customer buy both sets, one 
for communications and the other 
to drop. 
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Rotary riveter, nicknamed the pipe organ, uses 40 -ton press to fasten 93 rivets in one operation after workers drop into each 
chassis the special sockets and pin plates needed for dip soldering. Rotary table indexes to next operator every 12 seconds, making 

capacity of machine 300 completed units per hour. Captive rivets are already on each piece loaded in 

Mechanized Dip Soldering 

First published details of revolutionary new electronic production technique built 
around a machine that solders 424 joints at once by dipping the inverted television 
chassis in a pool of molten solder. Similar dip -solder machines are used for radios 

By K. M. LORD 
Plant Manager, Radio and Television Dept. 

General Electric Co., Electronics Park, Syracuse, N. Y. 

Two 
PLANTS of the General Elec- 

tric Company have been using 
a mechanized dip -solder process in 
the manufacture of radio and tele- 
vision receivers since 1949. Radios 
are being dip -soldered at the Utica, 
N. Y. plant and television sets at 
Electronics Park in Syracuse. The 
new technique was developed to re- 
place the slower and less efficient 
process of assembling hundreds of 
parts in television and radio re- 
ceivers with needle -nose pliers and 
a hand soldering iron. 

The primary benefits from dip - 

soldering as a production technique 
have been increased efficiency in the 
factory and better performance of 
radio and tv sets in the home. 

In outward appearance, the dip - 
solder television chassis resembles 
to a large extent a conventional 
chassis. Actually, it is so con- 
structed as to make possible the ap- 
plication of further automatic 
mechanized processes as they are 
developed and perfected. 

The dip -solder chassis, with its 
excellent performance character- 
istics, represents the beginning of 

a new era in receiver manufacture 
-the age of mechanization. 

Many of the basic principles of 
the dip -solder process have long 
been used in radio tube production. 
Here, leads from the internal tube 
elements are connected to the pins 
in the base of the tube by dipping 
the pins of the assembled tube in 
molten solder. 

Four years ago, the mechanized 
soldering method was first applied 
in the final assembly of components 
on television terminal boards. Since 
then, the method has been mastered 
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Loading chassis onto conveyor of dip -soldering machine for television 
assembly line. Hood with Lucite draws off rosin fumes, keeping them 

entirely away from workers 

Appearance of top of television receiver chassis after dip- 
saldering of the 424 pin -type terminals having over 1,000 
individual leads. Socket adapters are added after soldering 

of Television Receivers 

to the point where the entire main 
chassis of both television and radio 
receivers, as well as terminal 
boards, are produced in this way. 

Application of dip -soldering to 
moving -conveyor assembly of re- 
ceivers involved almost 100 -percent 
revision in subassembly lines, in 
component fabrication methods and 
in the main assembly lines. Each 
operation had to be changed and 
streamlined to serve more quickly 
and efficiently the highly mechan- 
ized system of final assembly. 

Ground Pin Riveter 

In the metal parts section of the 
television plant, the basic tv chassis 
plate is first punched and formed. 
This plate, which forms the main 
deck of the chassis, moves to a 
section where one of the first steps 
is taken in preparing for the ulti- 
mate dip -soldering. Here the 
chassis plate is placed on a con- 
veyor to pass through one of a 

battery of ground riveters. 
The ground riveter is a semi- 

automatic machine which assembles 
ground pins and spring washers 
and secures them to the tv chassis. 
An air -operated oscillating hopper 
orients and feeds the ground pins. 
Another mechanism feeds spring - 
steel concave washers in strip form 
from a reel to a position directly 
beneath the machine's ram. A stak- 
ing punch picks up a pin from the 
hopper, threads the pin through the 
washer, cuts the washer from the 
strip and stakes the assembly of pin 
and washer to the chassis. Sharp 
edges of the washer bite into the 
chassis to insure a good permanent 
ground connection. 

Each television main deck has 
a punched hole at each location 
where ground connections to the 
chassis are needed. An operator re- 
moves the chassis from the con- 
veyor and places it in the ground 
pin machine in such a way that a 

vertical anvil projects through each 
of these holes in succession. A foot 
pedal is pressed to activate the air 
cylinder of the machine when the 
chassis is properly positioned. 

Each ground pin machine opera- 
tion leaves a hollow pin, like that 
of a radio tube, firmly secured to 
the chassis plate and ready for in- 
sertion of leads that are to be 
grounded. At present 41 ground 
pins are assembled to each chassis. 
Production per machine runs as 
high as 1,200 pins and washers per 
hour, which is five times as fast as 
the former method of positioning 
pins and washers by hand. 

Rotary Riveter 

After insertion of ground pins, 
the television chassis travels by belt 
conveyor to a rotary riveter built 
around a 40 -ton Niagara press. 
This performs the equivalent of 93 
individual rivet machine operations 
on 29 pin plates and terminal strips 
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in one stroke. The capacity of the 
rotary riveter is 300 completed 
units an hour. 

Individual pin plates and strips 
are purchased with captive eyelets 
at the ends of each. Two types of 
terminal pins are used on these 
plates. The bead chain type, used 
only in television, is a straight 
tubular pin slightly rounded at the 
top, with the same circumference at 
the bottom and the top. The second 
type, the split pin, is larger at the 
bottom than the bead chain type. 
The split pin is tapered to the top, 
and this tapered section is slit at 
four points. When the terminal lead 
wires are inserted in the pin, the 
split end grips and holds the com- 
ponent in position until the dip - 
solder machine completes the con- 
nection. The split pin is used 
exclusively in radio receivers and 
on television terminal boards. It is 
being used to a lesser extent in the 
television chassis. 

Rising above the bed of the 
rotary riveter are 25 round ver- 
tical pipes in groups of five. These 
are kept filled with the different 
types of pin plates, pin -type tube 
sockets and pin terminal strips re- 
quired, all having captive mounting 
rivets. At the five operating stations 
around the machine, operators pick 
the plates out of the pipe ends and 
position them in the empty chassis 
units as the table is indexed past 
them automatically at a preset pro- 
duction rate by a motor -driven 
Geneva drive. The general appear- 
ance of these pipes has earned the 
machine the nickname pipe organ. 

For the last stop in its trip 
around the rotary riveter, the 
chassis passes under the riveting 
press. When in position, a cam - 
operated limit switch and con- 
tactors operate the press to clinch 
all 93 rivets in one stroke. 

Use of this machine saves con- 
siderable direct labor. In addition, 
it has completely eliminated the 
usual tripping of foot pedals and 
the resulting fatigue which accom- 
panied the older individual -riveter 
method. 

After manual removal from the 

rotary riveter, the chassis is 
equipped with front and rear 
aprons on which operating controls 
have previously been mounted in 
subassembly operations. The chassis 
is then conveyed overhead to the 
start of one of the many main as- 
sembly lines. 

Ferris Wheels 

Simultaneously with preliminary 
work on the main deck of the tele- 
vision chassis, the leads of hundreds 
of different components are being 
cut and formed in another section 
of the plant preparatory to inser- 
tion in the chassis. The automatic 
machines that have been developed 
for this purpose, known as ferris 
wheels, cut and form the ends 
of resistors and capacitors at a 
maximum rate of 2,200 pieces per 
hour. The ferris wheels are two 
circular tool holders which are 
mounted on the machine base in 
parallel and rotate continuously. 
One tool holder plate is adjustable 
along the horizontal axis by means 
of a screw thread and knob to fit 
the different lengths of com- 
ponents. 

Mounted on the holders are 
eight sets of die blocks, evenly 
spaced around the circumference. 
The sides of these blocks are re- 
cessed so that forming of the com- 
ponent wire leads is completed in 
the recess and cutoff is performed 
against the bottom edge of the 
recess. Mounted rigidly on the ma- 
chine are two cut -and -form blocks 
against which the die blocks rotate 
to cut and form the component 
leads. 

In operation, the part is placed 
in two notches of the moving die 
blocks by hand. It is carried auto- 
matically through the cutting and 
forming stage and ejected by means 
of a rotating knockout to a chute 
at the rear. Under this chute is a 
corrugated cardboard box that 
serves for parts storage and fits 
directly into the parts dispensers 
on the main assembly line. This 
eliminates handling of the formed 
parts until they are actually in- 
serted in the chassis. 

Beginning operators use template with 
ground riveter, but soon memorize loca- 

tions of holes for ground pins 

Loading hoppers of rotary riveter 

Two brushes under each machine 
rotate continuously to clean the cut- 
ting edges of the die blocks. 

Each main television assembly 
line is laid out in the shape of an 
elongated U. The chassis units 
travel around on a moving conveyor 
in front of operators who work 
from a sitting position. In front of 
each operator are up to ten boxes 
and trays holding the components 
or wires for which she is respon- 
sible. Each component or length of 
wire is inserted in the chassis by 
placing its leads into two of the 
tubular terminals provided. 

To take care of components which 
will be placed in the receiver after 
the chassis has passed through the 
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Rear of ground riveter, showing spring -steel washers in strip 
form and oscillating hopper for aligning terminal pins and 

feeding them down slide to chassis hole 

After ground riveter pushes tubular pin through cupped washer, 
upper anvil retracts and pin is pushed through chassis onto 

pointed anvil 

Riveter dies do work of 93 individual riveting machines in one stroke. Phototube at left stops press if chassis is missing 

Loading molded paper capacitor on one of the eight pairs of 
die blocks of the ferris-wheel lead former and cutter 

Rotating arm at rear, geared to main drive of ferris wheel, 
pushes processed components out of die blocks to chute below 
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Parts boxes like these are placed under lead -forming machines for loading, and fit directly 
into metal dispensing bins on main assembly line. Elimination of handling operations 

insures that leads will be correctly bent for dropping into chassis pin holes 

Television chassis in solder pool of machine, with rosin fumes rising in clouds. Air cylin- 
der at top counteracts bellying of chassis with heat by lowering rods that hold chassis 

firmly down on bars projecting slightly above surface of solder pool 

APPROACH To AUTOMATION 

dip -soldering process special loop - 
wire terminals are inserted in some 
of the terminal pins. 

Other special connections are pro- 
vided for by key -shaped punched 
copper terminals inserted in the 
ground pins. Even shields in a dip - 
solder chassis are specially 

designed. With a comb -shaped lower 
edge, the shields are securely 
fastened by inserting the teeth into 
grounded terminal pins. 

Dip -Solder Machines 

Finally, after its 424 terminal 
pins have received the components 

Method of inserting shielded wiring in 
pin strip. Braided shield has already 

been pushed into a ground pin 

Tube socket shields have comb -like 
teeth that fit into ground pin boles for 
anchoring simultaneously with leads 

designed for them, the chassis 
reaches the dip -solder machine. 
Although this has a potential capac- 
ity of 350 chassis units an hour, 
actual production varies with the 
schedule of the assembly line which 
feeds it. On television lines, the 
machines are being used to flux and 
dip -solder g chassis measuring 12 
inches square and containing 424 
terminal pins each having from one 
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Ins=_rtinq punched copper strip in pin 
to which a lead of an above -chassis 

component must be soldered later 

Inserting lead of molded paper capac- 
itor in pin that already has three leads. 
Four leads are limit for easy insertion 

to four leads. Similar machines are 
being used to solder 51 pins simul- 
taneously in a terminal board and 
to solder 40 pins at once in a radio 
chassis. 

A dip -solder machine consists of 
a flux tank, a solder tank, a 
sprocket -driven endless -chain con- 
veyor which travels over the tanks, 
and auxiliary equipment. 

Rods of cold solder, some of 

which have been recovered from the 
machine, are dropped into a pot 
at the rear of the machine. Here 
the solder is raised to the carefully 
regulated temperature needed and 
automatically fed into the solder 
pot at a rate designed to maintain 
a constant level. 

Each television chassis in turn 
is removed from its assembly line 
and fitted into a rack on an end- 
less conveyor which carries it 
through the automatic solder opera- 
tion. The chassis is lowered first 
into the flux and then into the 
solder tanks by four air cylinders. 
The conveyor stops, cylinder stroke 
and return, and dwell time in the 
flux and solder tanks are controlled 
by a series of snap -action switches 
and time -delay relays. An auto- 
matic timing unit is used to pre- 
heat the elements in the solder tank 
before the start of a work shift and 
to turn off the heat at the close of 
the shift. A solder temperature of 
600F is maintained by a thermo- 
static control. 

Dross must be skimmed off the 
hot solder surface each time a 
chassis is dipped. Chrome -plated 
hinged wiper blades are built into 
the rear of each chassis -holding 
fixture to accomplish this as the 
fixtures pass over the solder tank. 

Fumes from the operation are 
carried off by a hooded exhaust 
system installed over the machine. 

As each chassis is lowered into 
its solder bath, capillary action 
draws the solder up into the tubular 
terminal pins. This provides uni- 
form and complete solder connec- 
tions at each terminal and little or 
no chance for excess solder to cause 
shorts. 

After being removed from the 
dip -solder machine, the chassis is 
subjected to a violent vibration on 
a shake table. Imperfections in the 
dip -soldering job quickly show up 
under this unusual stress, as loose 
parts will come out. This rarely 
occurs in practice, but the shake 
table serves also to clear out scraps 
that fall into the chassis during 
assembly. 

After the shake table operation, 
the television chassis is lifted back 
onto the main conveyor line. Here it 
passes through a series of stages 
during which it is prepared for in- 
stallation of tubes, transformers 

and other above -chassis parts. 
The tube socket pin plates and 

transformer pin plates which were 
secured to the chassis by the 
rotary riveter require adaptation 
before the tubes and transformers 
can be mounted. Separate tube 
socket adapters are used, while 
r -f and i -f transformers are 
mounted right on their adapters. 
These adapters fit over the male 
pins on the chassis and receive the 
male pins of the parts. The tube 
socket adapters are placed on the 
tube socket pin plates by using a 
tool called the wobble gun. 

Before adapters are fitted on 
terminal pins, dip -soldered leads 
which may project through the tops 
of the pins must be cut off. If this 
were not done, the protruding leads 
would prevent the adapters from 
being properly inserted over the 
pins. This clipping job is performed 
by special air -driven cutters. 

The wobble gun is a special 
adaptation 'of a standard electric 
drill in which the drill chuck is re- 
placed by a rounded plate. Behind 
this plate is a single ball bearing. 
When the tool is applied to the 
socket adapter it agitates in such 
a manner as to vibrate the adapter 
down on the connecting pins. 

Before tubes are inserted in the 
television chassis, a final visual 
check is made to determine whether 
all connections have been made and 
all components are in proper posi- 
tion. So efficient has dip solder 
proved that only one repair station 
is operated for each television as- 
sembly line. At this repair station, 
any necessary adjustments are 
made by an operator using a con- 
ventional hand soldering iron, be- 
fore the chassis passes on for com- 
pletion of assembly. 

Other Dip -Solder Machines 

Mechanized dip soldering was 
first used in the assembly of tele- 
vision receiver terminal boards and 
is still being used for that purpose. 
In addition, dip soldering is used 
on all GE table model radio receiv- 
ers made at the Utica, N. Y. plant, 
including clock radios. A more 
recent adaptation is in connection 
with mechanized fabrication of in- 
dividual components. 

A slight variation in the method 
occurs when it is applied to smaller 

ELECTRON CS - lune, 1953 135 

www.americanradiohistory.com



Shake table clears chassis of loose solder and scraps, and also 
shows up imperfect joints 

Method of using motor.driven wobble gun to push tube socket 
adapters onto socket pin plates 

APPROACH To AUTOMATION 

subassemblies. Here, resistors, 
capacitors and wiring are hand - 
positioned in the same manner as 
is done on the television lines, but 
it is not necessary to remove the 
terminal boards or radio chassis 
units from the assembly line. In- 
stead, the dip -solder machine is so 
installed as to form an integral part 
of the assembly line itself. The 
terminal board or chassis continues 
traveling in its assembly rack 
directly through the flux bath. The 
length of the tank and the speed of 
the conveyor determine the time 
the part is immersed in the bath. 
When the part is ready for its solder 
bath, the solder tank is raised and 
lowered to perform the dip -solder 
operation. 

In redesigning for dip -soldering, 
the television chassis had to be in- 
creased in size by 20 percent over 
the former conventional hand - 
soldered model. No increase was 
necessary in radio chassis size. 

Because the television receiver is 

equipped with an interlock which 
automatically cuts off power when 
the back is removed from the 
cabinet, no protection is needed for 
those terminals which might be 
exposed. However, the radio re- 
ceiver has no such interlock and 
some method of covering exposed 
terminals around tube sockets had 
to be found. The problem was 
solved by installing a steel. dough- 
nut -shaped shield around the base 
of each tube. This was later 
changed to a molded plastic cover 
fitting over almost the entire 
chassis. 

A special tube socket is used in 
the dip -soldered radio chassis 
which eliminates the necessity of 
any adaptation to seat the tubes. 
Because the television receiver in- 
volves up to five times as many 
tubes as the radio receiver, these 
special more -expensive and bulkier 
sockets were found to be imprac- 
tical For that reason, adapter sock- 
ets are used in television sets. 

Many important advantages and 
benefits have been realized since the 
d`ip-solder method of assembly was 
begun. Perhaps the most important 
of these is the increased reliability 
of the finished products. The 
hundreds of connections involved in 
a modern television receiver are 
made with absolute uniformity in 
respect to the amount of solder used 
and the degree of temperature ap- 
plied. This means a consistent, 
reliable chassis and superior per- 
formance. Because the possibility 
of damaging components by over- 
heating is eliminated, component 
failure in finished receivers is 
sharply reduced. 

Less wiring is required in a 
dip -solder chassis as compared to a 
conventional chassis. This mini- 
mizes problems of establishing and 
maintaining lead -dress and spacing 
in the closely packed and complex 
interior of the receiver. 

Training Time 

Dip soldering has meant a 
marked reduction in the time 
needed for training operators. The 
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time required to train personnel 
on an assembly line has been cut 
by one week where that line in- 
volves dip soldering. 

No tools are required in the 
manual positioning of components, 
in contrast to the need for using 
crimping pliers, soldering irons and 
other tools in assembling the con- 
ventional chassis. Because this 
mechanization reduces the degree 
of skill required for final assembly 
work, the labor force is now more 
flexible and its distribution within 
the over-all production pattern is 
simplified to a great extent. 

Breadboard mockups are mounted 
in front of each operator to show 
the wiring and component position- 
ing assigned to her station on the 
television assembly line. Even a 
novice operator can quickly com- 
pare the work before her with that 
on the breadboard. These training 
devices consist of actual compon- 
ents mounted on a full-size pictorial 
layout diagram of the pertinent 
portion of the chassis. 

Another example of simplified 
training techniques is operation of 
the ground riveters. By supplying 
the untrained operators with a 
metal template which indicates the 
exact positions for the terminal 
pins, it is possible for the trainee 
to reach a satisfactory point of 

One of the molded adapters developed 
for use with special dip -soldered tube 
sockets. Projecting leads are sheared 

off before adapter is pushed on 

Dip -soldering position on moving -conveyor line for a television subassembly terminal 
board. Here the solder tank is raised by air cylinders to come up to the panel 

efficiency and production almost at 
once. 

Since the installation of dip - 
solder machines on the television 
and radio assembly lines, a definite 
improvement in employee morale 
has been noted. This has been 
credited to several factors. With 
elimination of the hand soldering 
iron, the work is cleaner and much 
less tiring. Irritation from flux 
fumes which accompany hand 
soldering is completely absent be- 
cause the entire dip -solder mechan- 
ism is enclosed and ventilated. 

Those employees formerly en- 
gaged in the task of selecting, 
trimming, shaping, crimping and 
soldering each component are re- 
leased from this work to be more 
efficiently used in the manufacture 
of component parts. This tends to 

This i -f transformer has a built-in 
adapter and spring -type mounting clips 
that make mounting and connecting a 

single quick operation 

streamline the entire assembly 
operation, shortens the assembly 
line and frees floor space for other 
manufacturing activities. 

Manufacturing costs have been 
reduced through the lessening of 
the possibility of damage to com- 
ponents, and the margin of error 
in the assembly operation has been 
cut. 

The reduction in the amount of 
wiring means an increase in the 
space available for components and 
aids immeasurably in parts stand- 
ardization. This is of the greatest 
importance from a manufacturing 
standpoint but is, perhaps, of an 
even greater importance from a 
servicing standpoint. As an ex- 
ample, capacitors of equal value, 
supplied by different vendors, may 
show considerable variation in size. 
In a conventional chassis, oversize 
parts from one vendor might have 
to be wired outside the engineered 
pattern of the chassis. In the dip - 
soldered chassis, however, sufficient 
room is available to accommodate 
components of a different size than 
specified in the original design of 
the product. 

Still another important advantage 
of the dip -solder technique is re- 
duced service cost to the consumer. 
To break one connection in a hand - 
soldered television or radio receiver, 
the serviceman might find it neces- 
sary to remove three or more in- 
dividually soldered connections with 
several applications of heat. In a 
dip -soldered chassis, the service 
operation can be accomplished with 
a single touch of the soldering iron. 
This, too, reduces the possibility 
of damage by heat to delicate com- 
ponents, speeds up the repair job, 
results in less repair cost to the 
owner and causes less disturbance 
to the basic balance of the circuit. 
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Broadcast Transmitter 

Studio engineer dials control impulses in sequence then selects desired monitor 
function to check remote transmitter 

IN 1948, the Canadian Department 
of Transport amended its 

broadcast regulations to allow 
transmitter operation by remote 
control. The amendment specifically 
allowed two control systems, that of 
telemetering and marginal alarm 
relays, while provisionally allowing 
any other acceptable means. Tele - 
metering is sending by telephone 
lines various voltage levels that are 
read on a meter at the studio to 
indicate the state of the transmitter 
circuits at any time. The marginal - 
alarm -relay system is a collection of 
relays at the studio that are 
actuated by sample voltages carried 
over telephone lines from the trans- 
mitter circuits. 

It was felt by Canadian General 
Electric that telemetering would be 
superior operationally to the 
marginal relay system because in 
addition to indicating voltage levels 
of pertinent circuits, telemetering 
gives the amount of voltage drift 
should any circuit begin to fail. The 
marginal relay system can indicate 
only if circuit voltage levels have 
varied beyond certain preset levels. 
The alarm signal tells the studio 
operator only that the circuit volt- 

age has varied but not how much. 
In December 1949, the first 

remote control system was put into 
operation at CFAR, Flin Flon, 
Manitoba. The success of this 
venture resulted in equipping many 
other stations with remote facili- 
ties, 250 and 1,000 -watt omnidirec- 
tional antenna stations as well as 
1,000 -watt stations employing two 
and three -tower directional antenna 
arrays. 

In operation, the studio engineer 
starts the broadcasting day by first 
energizing the studio equipment. 
Then using the dial -and -control 
unit, he actuates the power -on 
switch to turn power on at the 
transmitting site as indicated in 
Fig. 1. After the equipment is suf- 
ficiently warmed up he presses the 
transmitter -on lever, placing the 
carrier on the air. With all the 
equipment operating the various 
telemetered circuits are checked. 
This is done by dialing one number 
after another and marking on the 
station log the meter reading cor- 
responding to each number dialed. 
The operation usually takes less 
than a minute. 

If a reading is slightly off normal 

By GERALD W. LEE 
Systems Engineer 

Canadian General Electric Co.. Lid. 
Industrial Products Division 

Toronto, Ontario, Canada 

the station engineer can assess the 
significance of the variation and in- 
vestigate the cause. A simple alarm 
system, on the other hand, can only 
advise of trouble that has already 
taken place, and cannot help in 
assessing the seriousness of the 
fault. Nearly all circuit failures 
give unmistakable warning signs 
before actually occurring. Over -age 
tubes give less emission and there- 
fore less r -f output; a failing trans- 
former delivers less voltage to the 
high voltage circuits ; a defective 
capacitor may intermittently bypass 
a circuit to ground. All these signs 
are revealed in the meter readings 
at the studio. 

System Elements 

Besides on -off control, indication 
at the studio of all important trans- 
mitter circuits, frequency deviation, 
percentage modulation and r -f out- 
put, the control system makes pro- 
vision for operating from the 
transmitter site during emergency 
conditions. In addition to the alarm 
system, an electronic lockout pre- 
vents energizing the transmitter 
from the studio during normal and 
emergency service periods. 

Control of input power, while 
useful for placing power on and off 
under normal conditions, becomes of 
utmost importance during extreme 
circumstances, such as air-raid 
warnings or natural disasters. As 
broadcast signals serve as an 
effective beacon for aircraft re- 
ceivers, it is imperative that a 
station be completely shut down 
within seconds of an air-raid warn- 
ing. On the other hand, a station 
may be required to broadcast in- 
formation to outlying areas during 
times of fire, flood or earthquake. 
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Rem.te Control System 
Telemetering system used since 1948 to control 1 -kw Canadian a -m/f -m broadcast sta- 

tions with omnidirectional or three -tower antenna arrays. Two pairs of telephone wires 

permit studio operator to start and stop transmitter at will or monitor various functions to 

avoid equipment breakdown 

If the transmitter site is isolated 
at such times, remote control be- 
comes vital to place the transmitter 
on the air during normal shut -down. 

Another safety measure, is the 
automatic safe -failure feature. This 
instantly removes all input power 
from the transmitting facilities in 
the event power fails at the studio 
or the telephone control lines open 
up for more than 3 seconds. If ever 
commercial power, which may not 
be from the same source energizing 
the transmitter, should fail, or if 
the control lines are damaged due to 
wind, ice or snow storms, the 
station owner is safe in the 
knowledge that power is removed 
from the transmitter. 

On -Off Control 

When power switch S, is closed, 
line 1 is energized with 48 volts d -c 
and thereafter is never de -energized 
for more than 0.25 second while the 
equipment is operating. The 48 
volts from rectifier CR, operates 
repeater relay K, energizing con- 
tactor -holding relay K2, which in 
turn operates the main power con- 
tactor K,. This contactor applies 
power to the transmitter and equip- 
ment in the station audio rack. 

Because it is essential that the 
transmitter be under complete con- 
trol when on the air, the equipment 
is designed to remove input power 
in the event of power failure at the 
studio, or the opening of control 
lines for more than 3 seconds. This 
safe -failure function results if the 
48 volts is removed from K1. In 
order that transmitter shut down 
shall not be caused by brief power 
interruptions from the studio, K2 
will maintain the coil circuit of K, 
for three seconds after its own coil 

circuit has been de -energized. 
To place the transmitter on the 

air, transmitter -on key S2 is oper- 
ated and a reset impulse lasting 
0.25 second is sent out over line 1. 

At the end of this impulse a voltage 
is applied to line 2 (line 2-2 posi- 
tive) energizing the on relay K4, 

which in turn operates the on 
circuits of the transmitter. The 
reset impulse is necessary to insure 
that line 2 is connected through 
stepping relay K, to relays K4 and 
Ka. It is obtained as follows: 

Transmitter -on key S2 contacts 1 

and 2 ground the coil of K,. This 
relay then operates, opening the 
circuit of line 1, and at the same 
time de -energizing the coil of K8. 

After the 0.25 second the armature 
of K, is released, completing the 
circuit of line 1 through its con- 
tacts 1 and 2, while contacts 3 and 
4 apply voltage to line 2 via con- 
tacts 7 and 8 of S2. 

The transmitter -off control also 
utilizes reset impulses. When trans- 
mitter -off key S, is operated, a reset 
impulse is sent on line 1. At the 
end of this impulse a voltage is 
applied to line 2 (line 2-2 negative) 
from contacts 7 and 8 of S2. This 
voltage energizes the off relay Ks, 
which removes the carrier from the 
air but leaves the filament and con- 
trol circuits on. 

Transmitter Indication 
The status of the transmitter is 

indicated by three readings on the 
studio meter M,. The first reading 
is obtained by applying input power 
to the transmitter. Rectifier CR., 
becomes energized and its current 
produces a 30 -percent reading on 
M,, informing the studio operator 
the transmitter filaments are on. 

The filament time -delay relay then 
starts to operate. When it has com- 
pleted its cycle and the transmitter 
is ready for power, rectifier CR8 

produces current for a second read- 
ing of 70 percent on M,. High volt- 
age may now be applied to the 
transmitter, which in addition to 
placing the carrier on the air, 
energizes meter -multiplier resistors 
Rs and R4. These energized resistors 
supply current to produce the third 
reading on M, of approximately 95 
percent. These percentages are ad- 
justable by potentiometers R R2 

and R4. Status indications can only 
be realized when circuit selector 
relay K6 is in the reset position. It is 
in this position when the equipment 
is first turned on and after each 
operation of the transmitter -on and 
off switches. 

Telemetering Of Circuits 

In addition to status indications, 
meter M, provides up to nine tele - 
metered indications of transmitter 
and monitor equipments. Each cir- 
cuit is automatically chosen by the 
selector dial on the panel of the dial 
and control unit. 

When the dial is pulled away 
from normal at -rest position, its 
contacts 1 and 2 close and ground 
the coil of K,. This opens line 1 and 
de -energizes the coil of K8. After 
0.25 second, contacts 1 and 2 of K8 

close to complete the circuit of line 
1 through the impulsing contacts 
1 and 2 of the selector dial. When 
the dial is released, contacts 1 and 2 
are operated by the dial mechanism, 
producing stepping impulses that 
are 0.03 -second -long interruptions 
of line 1. These impulses are pro- 
duced at the rate of 10 per second, 
the number of impulses for one 
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FIG. I-Schematic diagram of Canadian GE remote -control equipment employing two telephone pairs and stepping switch for operat 
ing and monitoring 1 -kw a -m broadcast transmitter 

dialing - cycle corresponding to the 
number dialed. 

For each stepping impulse, re- 
peater relay K1 releases for 0.03 
second and its contacts 3 and 5 close 

to energize the stepping coil of K5. 

Each time this coil is energized, the 
armature of K5 moves its wiper 
arms to the next contact until the 
ones corresponding to the number 

dialed at the studio are reached. 
The first and second set of wiper 
arms connect both sides of line 2 
to the signal to be measured after 
it has been amplified by the Autopot 
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or self -balancing potentiometer. 
The third set of wiper arms picks 

off a sample voltage from the circuit 
to be telemetered. After each im- 
pulse the stepping coil of K, is re- 
leased and its armature moves to 
the next notch in the wiper arms, 
ready for the next step. At the com- 
pletion of the dialing cycle, dial con- 
tacts 4 and 5 open, releasing K, 
whose contacts 1 and 2 close and 
maintain the circuit of line 1. The 
control circuits remain as outlined 
above while the studio operator 
enters the desired reading in the 
station log. 

When the next number is dialed 
the wiper arms first return to the 
reset position before connecting the 
circuit to be measured to the Auto - 
pot and thence to line 2. This is ac- 
complished as follows : 

Moving the dial interrupts the 
circuit of line 1. Repeater relay K, 
is then released, its contacts 3 and 5 
close, energizing the step coil of K,. 
At the same time K, contacts 3 and 
4 are opened, de -energizing the coil 
of step -holding relay K,. After 0.1 
second, K. contacts 1 and 2 open, 
releasing the step coil of K, and de - 
energizing the coil of reset holding 
relay K,o. Simultaneously, K, con- 
tacts 3 and 4 are closed, operating 
the reset coil of K,, which returns 
the contacts of this relay to reset 
position. Since the reset impulse is 
automatically timed by K, to last 
0.03 second, this operation will be 
correctly performed even if step - 
holding relay K. or reset timing 
relay K, are not in precise adjust- 
ment. It is noted that at the start 
of the reset impulse, relay K, will 
step up one before the reset func- 
tion is performed. This is of no 
operational significance and could 
be avoided only by adding another 

relay that would contributed little 
to the operation of the equipment. 

The Autopot is a self -balancing 
potentiometer and amplifier used 
to amplify and partially isolate the 
quantities to be measured from the 
line. Since some of the quantities 
are of negative polarity, and since 
the input and output circuits of the 
Autopot have a common connection 
that must be grounded, it is neces- 
sary to provide automatic switching 
of polarity in the output circuit in 
order that M, will read in the same 
direction. This is done liy wiper 
arms Ks., and KsB and the Autopot, 
which accepts voltages of either 
polarity, reverses the negative volt- 
ages, and amplifies each separately. 
The step and reset buttons permit 
the telemetering function to be 
carried out manually at the trans- 
mitter site. 

Meter Zeroing 

Because meter M, is very sensi- 
tive, it is necessary to compensate 
for stray leakage currents that may 
occur in the metering line. This 
is accomplished by zero potenti- 
ometer Rs in the dial -and -control 
unit, and it is adjusted so that with 
zero input to the Autopot, meter 
M, reads zero. There are two ways 
in which to do this, by dialing p -a 
plate current when the transmitter 
is off the air, then adjusting R,; or 
if there is a spare position on the 
stepping switch, the spare would 
be dialed before adjusting R;. 

Telemetered indications extra 
to the transmitter proper are fre- 
quency deviation and r -f output 
level. In order to read the former, 
potentiometer R, must be adjusted 
so that M, is brought to center scale. 
This is done by operating fre- 
quency -monitor key S dialing 9 

WHO CAN USE REMOTE CONTROL 

Equipment described in this article fulfills requirements of the Department of 

Transport for Canadian a -m and f -m broadcast transmitters when they are operated 
by remote control. 

Effective April 15, 1953, the Federal Communications Commission liberalized its 
rules to allow somewhat similar remote operation for United States transmitters of 

10 kw or less power employing nondirectional antennas. 

Broadcast station operators in Canada or the United States should check DOT or 
FCC regulations before putting into operation any remote control equipment to insure 
that it satisfies technical and legal requirements of the respective licensing authorities 

then adjusting Ra until M, is 
centered. This permits reading fre- 
quency drift in either direction, 
and also compensates for any drift 
in the monitor operating circuits 
and variation in line -leakage cur- 
rents. Radio -frequency output is 
preset by adjusting R, after dialing 
5 at the studio. Variations in read- 
ing on M, indicate variations in 
transmitter r -f output level. The 
remaining monitor indication, per- 
centage modulation, is not tele - 
metered, but warning is given of 
overmodulation through use of 
alarm circuits. 

Alarm Circuit 
The alarm circuit is normally 

used only for extending the over - 
modulation circuit of the modula- 
tion monitor, but other circuits can 
be connected to it. When over 100 - 
percent modulation occurs, Ku is 
operated, disconnecting line 2 from 
the telemeter circuit and applying 
48 volts d -c across the line. This 
operates relay K,2 in the dial and 
control unit, whose contacts 4 and 5 

energize the alarm indicator light. 
At this time M, is protected from 
the initial application of the 48 
volts by capacitor C, and resistors 
Rs and R,. Further protection is 
provided by contacts 1, 2 and 3 of 
alarm relay K,2, which disconnect 
the meter from the line and short 
circuit the meter movement when 
an alarm occurs. 

In case of emergency such as a 
failure of the studio lines, the 
transmitter equipment is im- 
mediately shut down as outlined in 
safe -failure procedure, but it can 
be re -energized and operated from 
the transmitter site. Emergency 
operation switch S, permits oper- 
ating the transmitter completely 
independent of studio control. Two 
studio signals are provided to show 
the switch is in use. A light indi- 
cates S, is in emergency position, 
and the alarm relay is operated at 
the studio when conditions are re- 
turned to normal. For matters of 
personnel safety, lockout switch Sa 
prevents operating transmitter con- 
trol relays K, and Ka from the 
studio while an engineer is work- 
ing on the equipment. It, however, 
does not prevent shutting down the 
entire equipment by means of the 
power switch at the studio. 
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 i_1cr .. 
NOTS Aeroballistics Laboratory at Inyokern. Gun platform for firing rockets is at right end along with control room; missile stop is 

at left end of building 

Microsecond Photography 
Electronically controlled flash lamps used in connection with 46 precision ballistics cameras 
provide up to 138 pairs of silhouette images of a rocket fired at sandbags in 500 -foot indoor 

range, for determining aerodynamic and ballistic characteristics during flight 

Interior of rocket test laboratory, as viewed downrange from 
station 3. White reflective strips on ceiling are required for 
silhouette photography. Sandbag missile stop is at far end. 
Camera takes six images in sequence, as at top of page 

Instrumentation, lamp setup and ballistic camera at one station. 
Opposite position for station has only one vertical rack as 
photoelectric ungating equipment serves for both sets of flash 
lamps. Tubes to detect missile are set into floor of building 
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of Rocket in Flight 
By E. BARKOFSKY, R. HOPKINS* and S. DORSEY 

U. S. Naval Ordnance Test Station, Inyokern, California 

ELECTRICAL -DISCHARGE photoflash 
lamps used as the sources of 

microsecond -duration illumination 
for photography of rocket models 
in flight demand the design and de- 
velopment of electronic instrumen- 
tation to meet specific performance 
and control requirements. The 
special requirements are imposed 
by the high accuracy desired in the 
experimental data and the physical 
size of the available laboratory. 

The desired accuracy in the de- 
termination of the aerodynamic and 
ballistic coefficients of the free - 
flight rocket models requires that 
the transverse components of the 
center of gravity of the model at 
each instant of flash photography be 
determined to within 0.001 ft 
and the longitudinal component to 
within 0.01 ft. Each corresponding 
time coordinate must be known to 

* Now Electronics Engineer, MIT 
Digital Computer Laboratory, 

Cambridge, Mass. 

within 1 p.sec, hence the time of 
each light flash must be measurable 
with an accuracy of 10-8 sec. 

Most of the electronic instrumen- 
tation directly associated with the 
flash lamps is located at intervals 
along each side of a 500 -foot -long 
enclosed range which serves as an 
aeroballistics laboratory. This phys- 
ical distribution of the instrumen- 
tation introduced problems in the 
control and monitoring of the equip- 
ment. Centralization of all instru- 
mentation to provide remote con- 
trol and monitoring from a single 
location was decided upon and 
governed the design of the neces- 
sary equipment. 

Aeroballistics Laboratory 

For experimental determination 
of the aerodynamic and ballistic 
characteristics of rocket models, 

inert models are launched from 40 - 

mm and 3 -inch guns. The rockets 
pass in free flight through the 500 - 
foot -long range building and are 
photographed at 4 -foot intervals 
during their flight. Photographic 
coverage is provided by 23 pairs of 
precision ballistics cameras ar- 
ranged so that the fields of view 
of adjacent cameras are overlap- 
ping. This arrangement, shown 
schematically in Fig. 1, provides 
continuous coverage of the rocket 
model during its flight through the 
laboratory. Every camera photo- 
graphs the model six times to give 
a total of 138 pairs of images. 

Figure 2 shows the orientation of 
the pair of cameras at each of the 
23 stations. Adjacent to each 
camera is an array of three elec- 
trical -discharge flash lamps, the 
sources of microsecond -duration 
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illumination of the rocket models in 
transonic and supersonic flight. 
Each lamp is operated at 18,000 
volts with a 0.02-µf or 0.04-p.f dis- 
charge capacitor. Each bank of 
flash -tubes provides a series of ac- 
curately timed light flashes during 
the interval that the rocket model 
is in the field of view of the two 
related cameras. 

The circle of 3 -foot radius shown 
in Fig. 2 is the circle of maximum 
anticipated dispersion of the model ; 

flash illumination is provided 
throughout the corresponding cylin- 
drical volume, with reflex reflective 
sheeting serving as the background 
for silhouette photography of the 
rockets in flight. 

Master Timing System 

The master timing system in Fig. 
3 continuously provides accurate 
timing signals to each of the sta- 
tions of the laboratory. These 
signals are then gated in synchron- 
ism with the passage of the rocket 
model to produce the precisely 
timed light flashes. These expose 
negatives to give 138 pairs of photo- 
graphic images of each rocket 
model, from which determinations 
of the corresponding position co- 
ordinates must be made. 

A secondary time standard which 
provides a 120-kc signal is followed 
by a series of binary counters. This 
array of counters serves as a fre- 
quency divider to provide a selec- 
tion of 96 frequencies in the 
range from 29.3 to 15,000 cps. 
Parallel outputs provide 1 -micro- 
second pulses of 10 volts across 100 
ohms. 

Each of the binary counters may 
be switched from the frequency - 
divider circuit. The first four 
counters provide division by 1, 2, 4, 
8 or 16, depending upon the number 
of active counters. Four of the re- 
maining five counters in the chain 
are connected to feedback circuits. 
The possible combinations provide 
a selection of 32 integral division 
factors of 1 through 32, inclusive. 

To obtain the desired accuracy of 
1 sec in determination of the time 
coordinates, it was necessary to 
take account of the time of trans- 
mission of the signal from the 
master timing system to the most 
distant station. A 500 -foot -length 
of RG-22A/U Twinax cable carries 
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FIG. 3-Master timing system used to insure that time of each flash will be determin- 
able to within 1 microsecond 

the timing signal to station 23; the 
time delay over this distance is 

µsec. Compensation for this time 
delay is provided by using the same 
length of cable to each of the sta- 
tions. 

Station Triggering System 

The electronic instrumentation 
associated with the electrical -dis- 
charge flash lamps at each station 
is shown in Fig. 4. The light screen 
and two photoelectric units con- 
stitute the triggering system which 
initiates the flashing of the elec- 
trical -discharge flash lamps. Two 
photoelectric units are needed to 
cover the circle of dispersion, as 
shown in Fig. 2. The light screen is 
a 9 -foot -long linear array of six 60 - 
watt GE Lumiline incandescent 
lamps. To provide a continuous - 
line light source, light from a 25 - 
watt showcase lamp is reflected by 
a prism at each of the five gaps 
between the lumiline lamps. The 
light screen is operated with d -c 
voltage; flicker with a 60 -cycle 
power source was found to be about 
7 percent, far too great since the 
triggering system must respond to 
a modulation of 1 percent by a 
rocket model passing through. 

The photoelectric unit utilizes a 
1P21 photomultiplier tube followed 
by a 2 -stage amplifier and a 2050 
thyratron, connected as in Fig. 5. 
The 1P21 is operated with a total 
dynode voltage of only 408 volts 

(giving an amplification of 8,000) 
in order to obtain a good signal- 
to-noise ratio (10:1) with 1 -percent. 

modulation. The amplifier has a 
maximum gain of 300 and has half - 
power points at 30 and 10,000 cps. 

This photomultiplier-amplifier 
combination was found to give a 
more favorable signal-to-noise ratio 
than was possible with greater gain 
in the photomultiplier tube and less 
in the amplifier. The thyratron is 
biased at -6 volts and when fired 
will deliver a 5 -microsecond pulse 
of 60 volts across 100 ohms. This 
signal initiates action in the gating 
unit. 

Gating Unit 
The purpose of the gating unit is 

to pass six timing pulses of a pre- 
set frequency; this will result in the 
flashing of the electrical -discharge 
lamps in synchronism with the pass- 
age of the rocket model. A block 
diagram to illustrate the action of 
the gating unit is given in Fig. 6. 
The triggering signal from either 
or both of the photoelectric units 
trips the start thyratron of the 
gating unit. The thyratron signal in 
turn starts a cycle of the one-shot 
gate -forming multivibrator. The 
multivibrator pulse carries six of 
the timing pulses over the voltage 
barrier of the diode gate. The 
timing signals passed by the gate 
drive the blocking oscillator; the 
negative output of the latter is fed 
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FIG. 4-Photoelectric system used for ungating precision timing signals at each 
station in sequence as rocket flies down the range 

through parallel outputs to driver 
units of each station. The open gate 
is closed by the phantastron gate - 
width timing circuit.' 

The phantastron action is started 
by the first of the six timing signals 
coming through the system; the 
period of the phantastron cycle is 
determined by the preset control 
voltage. The voltage -control dial is 
calibrated to read directly the gate 
widths equal to the time required 
for the rocket model to travel the 
photographic length of each sta- 
tion. It is expected that the velocity 
of the model can be predicted to 
within 1 percent; in fact, it is 
planned to fire identical models on 
an outdoor range to check their 
velocity and stability before launch- 

ing them through the Aeroballistics 
Laboratory. 

The range of velocities of the 
rocket models will be from 800 to 
6,000 ft per sec. The corresponding 
gate widths are set somewhat 
greater than would be expected 
(25-3.3 milliseconds) for a station 
length of 20 feet, since the photo- 
graphic fields of view are over- 
lapping and hence longer than 20 

feet. The gate widths are set for the 
time of travel of the model over 
26 feet. In the event of a failure 
in the phantastron gate -width 
circuit, the gate -forming multi - 
vibrator will close the gate when it 
returns to its initial state in a 
natural period of 40 milliseconds. 

The phase relation between the 

FIG. 5-Multiplier phototube and amplifier circuit arrangement 

single triggering pulse of the photo- 
electric unit and the continuous 
timing signal is entirely arbitrary. 
Depending upon this phase rela- 
tion, the start of the flashing of 
the lamps may occur immediately 
after the photoelectric signal or 
may be delayed as much as the 
period of the timing signals. The 
timing signal frequency is chosen 
to give one flash at each 4 feet of 
travel of the model, hence the first 
flash may occur with the missile 
anywhere between the plane of the 
triggering system and 4 feet 
farther down -range. This random- 
ness is a small cost to pay for the 
gains from the use of the master 
timing system. 

The schematic diagram of the 
gating unit is given in Fig. 7. When 
start thyratron Vl is fired, it re- 
mains in a conducting state until 
it is reset by an external circuit 
which momentarily removes the 
plate voltage. This makes it im- 
possible for the gate to be re -opened 
by the sabot which will sometimes 
follow the rocket model. 

The negative pulse from the start 
thyratron is applied to the normally 
cut-off plate of gate -forming multi - 
vibrator Vs. Half of dual -diode Vº 

isolates the multivibrator and pre- 
vents its being triggered except on 
firing of the start thyratron. 

The positive pulse from the multi - 
vibrator opens gate diode V thus 
permitting the timing pulses from 
transformer T1 to pass. These pulses 
are amplified by V6 to drive block- 
ing oscillator Vs. The output pulses 
of this oscillator, of 1-11sec duration 
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with a negative peak level of 25 
volts, are conducted to the driver 
units through output plugs. These 
negative pulses are also amplified 
and inverted by V,j and the first of 
them starts the phantastron action 
of V,. 

The pulse output of the phantas- 
tron is differentiated by an R -C 
network. The trailing -edge pulse is 
passed by the lower half of diode V. 
and cuts short the action of the gate - 
forming multivibrator, thus pre- 
venting further timing pulses from 
passing through the diode gate. If 
it is desired to close the gate by 
means of the signal from the photo- 
electric triggering system of the 
next station, that signal is ampli- 
fied and inverted by V, to cut off 
the gate -forming multivibrator. 

Local or remote operation of the 
relay at V, results in a single flash 
of the lamps at the station. This 
gives a simple check of the per- 

formance of most of the circuitry 
of the station system. 

Driver Unit 
The driver unit serves to raise 

the level of the timing pulses from 
the gating unit and provide high - 
voltage, low -impedance outputs to 
drive the hydrogen thyratrons of 
the flash units. A circuit diagram 
of the driver unit is given in Fig. 
8. The burst of six timing pulses 
from the gating unit is amplified 
by V, which in turn drives cathode 
follower V2. The output of the latter 
drives buffer amplifier V,, followed 
by three 807 cathode followers. The 
signals from these are 1-usec pulses 
with a level of 400 volts across 500 
ohms. These signals are passed by 
a coaxial cable to the flash units. 
The driver unit also provides a 
regulated negative bias of 150 volts 
for the flash -unit thyratrons. 

Each flash unit contains the 

resonant -charge' and thyratron -dis- 
charge" for the capacitor of its 
associated flash lamp, as shown in 
Fig. 9. The 1.25 -henry charging re- 
actor is in series resonance at 1,000 
cps with a 0.04-p,f flash capacitor 
(used for the two outer lamps of 
each three -lamp array) and at 
1,414 cps with a 0.02-p.f capacitor 
(for the center lamp). A 5C22 
hydrogen thyratron serves as the 
switch in the discharge circuit of 
each flash unit. 

Flash Unit 
The flash lamp is operated at the 

end of a 25 -foot length of the 52 - 
ohm RG -8/U cable and appears 
quite well matched. Tests were 
made with a rotating -mirror 
camera to measure the simul- 
taneity of the flashing of the three 
lamps in each array; the flashes 
were found to occur within 0.25 
p.sec of each other. 
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FIG. 8-Driver unit used to amplify timing -signal output of gate 
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FIG. 10-Disconnect unit serving as safety system 

The flash units are connected to 
the high -voltage power supply 
through disconnect units, as in Fig. 
10. An antenna transfer relay in 
the disconnect unit serves as the 
series switch between the high - 
voltage power source and the flash 
units at each station. The coil of 
this switch is so interlocked with 
other circuits that it is energized 
only when the filaments of the 
hydrogen thyratrons of the three 
associated flash units are turned on 
and the door of the rack housing 
these units is closed. 

High -Voltage Power Source 

The source of power for the flash 
lamps is a 500 -uf energy -storage 
capacitor bank. Design studies 
proved- it to be more economical to 
operate the lamps from a capacitor 
bank than to design and construct 
a high -voltage rectifier which would 
deliver the peak power required 
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upon instantaneous demand. The 
reason for this is that even though 
the power demand for the fraction 
of a second required by the rocket 
model to pass through the labora- 
tory is high, the total energy re- 
quired is very small. The power 
requirement for six lamps flashing 
at any one time at the maximum 
planned rate of 1,500 times per sec 
is approximately 50 kw. The total 
energy for the six flashes at any one 
station is about 200 watt -seconds, 
and the total energy required by the 
flash lamps of 23 stations is 4,600 
w -sec. The energy stored in the 
50011f capacitor bank at 10,000 
volts is 25,000 w -sec. The efficiency 
of the resonant -charging cycle is 90 
percent, hence the total energy 
drawn from the source is 5,100 
w -sec or approximately 20 percent 
of the total available energy. This 
means that the last flash (the 
138th) will be only 80 percent as 

bright as the first. This difference 
is hardly noticeable, however, in 
the logarithmic response of photo- 
graphic emulsions. 

The 500 -pi capacitor bank is 
charged by a surplus radar power 
supply (RA -38 of the SCR -268), 
shown in Fig. 11. This supply can 
deliver one-half ampere at 10,000 
volts and hence charges the 500-N.f 

bank in a few seconds. 
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Automatic Pinboy for 
ELECTRIC -AL 

CONTROL JNI( 

PIN 
ELEVATOR 

Major components of the automatic pinspotter. Electrical control unit determines 
proper operating cycles for sweep and table 

THE AUTOMATIC PINSPOTTER is an 
electromechanical device that 

will perform the bowling functions 
usually performed by the pinboy. 
This includes setting up the bowl- 
ing pins, clearing the alley of 
downed pins, returning the ball to 
the bowler and rearranging the pins 
for the next bowling cycle The 
present unit uses electronic circuits 
for sensing and controlling the me- 
chanical functions of the machine. 

Operating Cycles 

The functions of the automatic 
pinspotter are categorized into the 
following cycles : first ball, second 
ball, strike and foul. Two sets of 
standard ten -pins are employed. In 
a normal first -ball cycle, where 
some pins are left standing, a time - 
delay is provided to allow wobbling 

phis to either fall or stand. A table 
then descends, grips the standing 
pins, and raises them to allow a 
sweep to remove the dead wood. 
Standing pins are then replaced on 
the exact spot from which they were 
lifted. 

After a second ball is bowled the 
sweep clears all pins from the alley. 
The table descends, spotting a new 
set of ten -pins and the machine is 
again ready for a first -ball cycle. 

If the table descends in a first - 
ball cycle and finds no pins standing, 
this information is transmitted to 
the electrical control which changes 
the machine function to a strike 
cycle. The sweep clears the deck 
and a new set of ten -pins is set up. 

If a bowler gets a spare in the 
tenth frame, he is allowed a third 
ball. If pins are left standing, the 

By FRED K. POWELL, JR. 
Vice -President in charge of Engineering 

American Machine and Foundry Co. 
New York, N. Y. 

alley must be cleared and the 
machine returned to a first -ball 
cycle for the next bowler. A reset 
button, accessible to the bowler, 
cycles the machine to the start of 
a first -ball cycle. 

The major components of the pin - 
spotter are placed on the main 
frame mounted over the pin setting 
area. The sweep pushes fallen pins 
from the alley into the pit. As the 
pins and ball fall into the pit, they 
are conveyed by a continually oper- 
ating conveyor belt toward the rear 
of the machine. A cushion allows 
the pins to pass under to the rear 
of the pit and guides the ball to one 
side of the pit where the ball is 
lifted by a vertical belt to a track 
which returns it to the bowler. 

A large wheel, at the rear of the 
pit elevates the pins to a distributor 
belt. 

The distributor is an extendable, 
movable conveyor which indexes 
from one pin location to the next 
placing the pins in the unoccupied 
pockets of the table. The bowling 
pins are held till the machine 
reaches its spotting cycle, at which 
time they are brought into a verti- 
cal position and place on the alley. 

Offspot pins are replaced by free- 
floating clamping pads which adjust 
themselves to the pin position. They 
are then locked, holding the pin 
firmly during the up and down 
movement of the table 

Control Chassis 

The electrical devices associated 
with the pinspotter include drive 
motors, switches and solenoids 
which are interconnected, synchro- 
nized and controlled by the electri- 
cal control chassis. Operation at 
the correct time during the cycle is 
controlled by a bank of cams and 
miniature switches, relays and 
starters. 
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Bowling Alleys 
Four distinct operating cycles allow the automatic pinspotter to handle all possible 

bowling situations including replacement of offspot pins. Electronic circuits are used as 

foul detector and to provide time delay to allow pins to settle. 

Latch type relays perform the 
memory functions. These relays 
control the start of the machine cy- 
cle and determine whether a first or 
second -ball cycle is being performed. 
They also control the table and de- 
cide whether pins should be placed 
on their spots or whether the respot 
mechanisms should be brought into 
play. In addition, the memory unit 
controls the table cycle, regulates 
the number of pins being delivered 
by the distributor and overrides 
other machine functions in the case 
of a foul as determined by a photo- 
electric foul detector. 

The memory relays are actuated 
by switches located in various com- 
ponents of the machine. Over -travel 
switches on the table connecting 
rods, turn the machine off if a pin 
jams under the table. 

Time Delay 

An electronic time delay func- 
tions on the first -ball cycle to delay 
the lowering of the table and on the 
second -ball cycle to delay the start 
of the sweep. A parallel -connected 
6SN7 dual -triode is used. When 

the starting contact in the cathode 
circuit closes, the tube begins to 
pass current as the timing capaci- 
tor charge is dissipated. As tube 
current increases, a sensitive relay 
coil is energized, making circuits in 
the appropriate control centers. 
Principal design considerations in 
selecting an electronic timer 
centered around the simplicity, re- 
liability and low cost as compared 
to mechanical, thermal, pneumatic 
or hydraulic delay systems. 

Foul Detector 

The foul detector automatically 
cycles the machine when a foul is 
committed by the bowler. 

Both plates of a 6SN7 (see ac- 
companying circuit diagram) are 
connected to the relay coil and both 
grids are normally negatively biased 
to approximately -40 volts d -c, pre- 
venting the tube from drawing 
plate current. The type 927 photo - 
tubes have low resistance when 
exposed to light and pass sufficient 
current to keep the grid negative. 
When the light beam is interrupted, 
the phototube resistance increases 
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to a high value, practically stopping 
the current flow through the grid 
resistor. The grid then loses its 
bias through the 10-megohm resis- 
tor to ground and allows half the 
tube to conduct energizing the 
relay. The upper contact on the 
relay then opens the ground con- 
nection which normally keeps posi- 
tive plate bias off the other 6SN7 
grid, thereby making this half of 
the tube draw plate current also 
through the relay which then be- 
comes locked in the energized posi- 
tion. 

The relay contacts in the ener- 
gized position ring the foul bell and 
apply power to a motor operating 
a double cam. The cam closes 
a switch which lights the foul light 
and applies power to its own field 
coil. It then closes a second switch 
which unlocks the relay, stopping 
the bell in two seconds. The cam 
shaft turns exactly one revolution, 
near the end of which the grid con- 
trol switch opens. At the end of the 
revolution, the motor switch opens, 
shutting off motor and foul light. 

An unusual feature of the foul 
detector is the use of a high sensi- 
tivity amplifier operating 10 meg- 
ohms above ground, controlled by 
a phototube some 60 feet away, 
without the need of shielded wiring 
when run alongside the 6 volt a -c 
light source line. Actually, the a -c 
line serves as a shield to the grid 
lead such that undesirable pickup 
in the grid lead is cancelled or elim- 
inated by proper phasing and bal- 
ancing of the a -c lines with respect 
to the grid lead. 

A variable time delay provides 
adjustment for the phototube re- 
sponse time so that the unit can be 
set to discriminate between the 
short interruption of the bowling 
ball and the longer interruption 
caused by a bowler's foot. 
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Determining Properties 

Resistance -temperature characteristics of bulk germanium and other semiconductors are 
determined oscillographically by pulse -heating method. Measurement from temperature of 

liquid hydrogen to 650 K takes less than a second to achieve 

ELECTRICAL PROPERTIES of semi- 
conductors are determined by 

the density of the carriers which 
transport the electric charges, the 
temperature dependence of the 
carrier concentration, and the mo- 
bility of the carriers. To determine 
these quantities, Hall and resistivity 
curves must be taken as functions 
of temperature. 

Measurement Techniques 

If the conventional method of 
obtaining resistivity -temperature 
curves is employed, a stable tem- 
perature is established within the 
semiconductor and the resistivity 
measurement is then made at that 

This article is based on a paper delivered at the 1952 National Electronics Confer- 
ence. The conference paper appears in the 
NEC Proceedings 

particular temperature. Successive 
temperature and resistivity mea- 
surements give the characteristics 
of the specimen under observation. 
The fact that thermal equilibrium 
must be established before each 
resistivity reading means that the 
process of obtaining this data may 
take many hours. 

During the extended execution of 
these measurements, processes may 
take place within the semiconductor 
(such as oxidation, healing out of 
defects, and so on) which would 
substantially alter its resistance - 
temperature characteristics. This 
is tantamount to completing the 
experiment with a specimen dif- 
ferent from the one with which 
the experiment commenced. 

To overcome this difficulty one 
may employ a method" 2 for the 

simultaneous ascertainment of the 
temperature and resistivity that is 
very rapid as compared with the 
processes which might cause 
changes in the electrical properties 
of the sample. Such a dynamic 
method was worked out by Ehren- 
berg and Hirsch" ` who applied it 
to the study of the electrical prop- 
erties of thin films of such ma- 
terials as lead sulphide. 

Apparatus 
The apparatus (Fig. 1) consists 

essentially of a circuit to measure 
the resistance of the specimen, a 
circuit to provide power to heat 
the specimen and a circuit to meas- 
ure the temperature of the specimen 
as its temperature is increased. 

A small, constant, nonheating, 
measuring current i, of between 
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FIG. 1-Block diagram of equipment used in determining resistance -temperature characteristics of bulk semiconductors 

June, 7953 - ELECTRONICS 

www.americanradiohistory.com



of Bulk Semiconductors 

0.05 ,,ta and 25 ma is passed through 
the specimen. This range of cur- 
rent provides a voltage across the 
specimen which, when amplified, 
will be sufficient to produce a mea- 
surable deflection on the oscillo- 
scope. This current develops poten- 
tials with respect to ground. A sub- 
tracting unit (Fig. 2) determines 
the voltage difference between the 
probes applied to the specimen. 
The resulting difference signal is 
amplified (in the A amplifier, Fig. 
2) and applied to a switching ar- 
rangement (V5 and V7, Fig. 3) . 
This switch applies the signal for 
one half of the switch cycle (switch- 
ing frequency 60 or 120 cps) to the 
final amplifier (Fig. 3) from which 
the signal then goes to the vertical 
deflection plates of the cathode-ray 
oscilloscope. 

Since the measuring current is 

is constant, the voltage developed 
across the voltage probes on the 
specimen manifests itself in a de- 
flection of the crt beam propor- 
tional to the instantaneous resist- 
ance of the specimen. 

Heating Circuit 

Mercury vapor rectifiers, the 
power input to which is controlled 
by a continuously variable trans- 
former, provide a rectified but un- 
filtered alternating current (60 cps) 
to heat the sample. To make the 
heating time shorter or longer, 
depending on the rate of the dis- 
rupting process taking place within 
the semiconductor, the length of 
time that the heating current passes 
through the specimen may be varied 
from 0.060 to 0.75 second by means 
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of the pulse width control Pl (shown 
in the timer section of Fig. 4). 

During the half cycle when there 
is heating current passing through 
the specimen, another electronic 
switch grounds the terminals of the 
A amplifier. If not grounded, the 
voltage developed across the speci- 
men by the relatively large heating 
current might be sufficient to over- 
load the A amplifier. 

Gold Thermometer 

The gold film resistance ther- 
mometer receives a constant cur- 
rent of 2 to 10 ma. The voltage drop 
across the thermometer is propor- 
tional to the thermometer resist- 
ance. The voltage necessary to 
return the temperature or B trace 
to fiducial zero can be read from 
the calibrated potentiometers P3 or 
P. (Fig. 5). The change in voltage 
across the thermometer can be as- 
certained from the deflection of the 
B trace above the fiducial zero on 
the face of the oscilloscope. Refer- 
ring to a thermometer calibration 
chart it is possible to obtain tem- 
perature as a function of relative 
change in resistance of the ther- 
mometer. Thus deflections of the 
B trace may be interpreted in terms 
of the temperature of the specimen. 

The thermometer signal is ap- 
plied through the same electronic 
switch as the resistance signal. 
During the half cycle when it does 
not apply the specimen resistance 
signal to the cathode-ray tube, the 
switch permits the temperature sig- 
nal to be passed to the vertical de- 
flection plates of the oscilloscope. 
In effect, the switch alternates 
every 1/120 or 1/240 second (de- 
pending on the switching fre- 
quency) the signal to be applied to 
the vertical deflection plates of the 
cathode-ray tube. The instantaneous 
temperature and resistance of the 
specimen may be ascertained be- 
cause curves representing each 
appear as two discontinuous traces 
on the face of the oscilloscope. 

A time base provides linear saw - 
tooth sweep voltage for horizontal 
deflection plates. 

Specimen Holder 

Figure 6 shows a diagram of the 
essential parts of the specimen 
holder. The platinum potential 
probes and piano -wire springs are 

sheathed in pyrex glass and all are 
incorporated in a single unit. The 
pyrex glass extends down below the 
end of the piano wire for about 

inch. A small tip of the plat- 
inum wire extends through the 
bottom of the tip of the pyrex glass, 
and the other end of the platinum 
wire extends out the side of the 
pyrex, whence it goes to the appro- 
priate terminal on the base of speci- 
men holder. This arrangement is 
used to reduce the amount of heat 
conducted away from the specimen 
by the potential probes. 

A wooden support is provided as 
a support for the thermometer 
against which it is pressed. Wood 
was chosen because its thermal 
conductivity is several orders of 
magnitude less than asbestos. The 
piano -wire springs that serve to 
press the potential probes against 
the specimen also serve to press the 
specimen against the thermometer 
that is backed by the wooden sup- 
port. 

The heating and measuring cur- 
rent electrodes consist of platinum 
foil interposed between the plated 
ends of the specimen and the mica 
supports. 

The bakelite base of the specimen 
holder is circular in shape and fits 
a sealed container designed to hold 
the specimen and specimen holder 
for resistivity measurements start- 
ing at low temperatures. Brass is 
used for the container because it 
has a high thermal conductivity. 
Circular rings provide a seal for 
the top of the container. Electrical 
contact is made from the terminals 
on the base of the specimen holder 
through Sperti seals to the outside 
of the container. 

To make measurements starting 
at the temperature of liquid nitro- 
gen, the container with the speci- 
men holder in it is submerged in 
the coolant bath. 

To diminish the time lag between 
the actual temperature of the speci- 
men and the response of the ther- 
mometer, the mica backing on which 
the gold film is painted was made 
as thin as possible by splitting the 
mica sheets under water with a 
steel needle. It was possible to ob- 
tain mica about 2.5 IA to 2 p. thick. 
From these thin mica sheets the 
thermometer blanks are cut, roughly 
in the shape of a T. The blanks are 

then painted with three layers of 
gold bright. After the first two 
layers, the thermometers are baked 
at 200 C; after the third they are 
baked for 3 hours at 400 C to insure 
that all the vehicle is driven off. 

The resulting gold film is then 
scratched with a sharp stylus to 
provide a narrow, high -resistance 
electrical path. The room tempera- 
ture resistance of a thermometer 
should be about 180 to 200 ohms. 

The gold film resistance ther- 
mometer is calibrated in percent 
change in the resistance as a func- 
tion of the absolute temperature. 
The average sensitivity of these 
thermometers is about a 10 -percent 
change in the resistance for a 
change of 100 C in temperature. 

Specimen Preparation 

The semiconductor specimens 
used in these experiments were 
usually 3 or 4 millimeters wide, 12 
to 14 millimeters in length, and less 
than 0.5 millimeter thick. A thicker 
specimen would bring about a 
time lag between the response of 
the thermometer and the transient 
temperature of the specimen, as the 
specimen will tend to be hotter in 
the middle. If the sample is thin 
and if the thermal conductivity is 
relatively high, the entire specimen 
will be at an almost uniform tem- 
perature. 
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The specimen is ground to the 
desired thickness with carborun- 
dum powder and then etched. The 
specimen is plated on each end to 
facilitate better electrical contact 
to the heating and measuring cur- 
rent electrodes. If the contacts here 
are not good, there may be suffi- 
cient power dissipation in the con- 
tact resistance to burn holes in the 
platinum foil of which the elec- 
trodes are made. This danger is 
particularly evident when the speci- 
men is heated to higher tempera- 

tures by a large current density. 
Calibration and adjustment pro- 

cedures are as follows: Assume 
that a semiconductor crystal has 
been placed in the specimen holder, 
the resistance channel or A circuit 
is connected and the gold film re- 
sistance thermometer is connected 
to the input terminal. Let the 
initial temperature of the specimen 
be room temperature. To heat the 
specimen to 500 C in 0.5 second, 
the procedure would be as follows: 

With S, (Fig. 2) in position 2 
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and So (Fig. 5) closed, S10 (Fig. 
5) should be in position 2 which 
is the zero position for the ther- 
mometer channel. 

Resistance selector switches S8 

(Fig. 2) and Si. (Fig. 5) are set 
to the lowest gain position, and P. 
(Fig. 3) is adjusted to shift the 
A and B traces together to a fiducial 
zero (the horizontal line drawn at 
an arbitrary position on the face 
of the cathode-ray oscilloscope) 
after these traces have been brought 
into coincidence by means of P. 
(Fig. 5). 

Switch S. (Fig. 2) is then set to 
maximum gain. If the A trace 
shifts substantially P1 (Fig. 2) is 
readjusted to make the d -c level 
independent of the gain. Switching 
S. back to the minimum gain, and 
resetting the zero by means of Ps 
and Ps, the procedure is repeated 
until there is no shift in the A 
trace as the gain is varied. 

This procedure is repeated for 
the B trace using Si P, (Fig. 5), 
Ps and Se for resetting the zero. 

Either Ps or Ps (Fig. 5), depend- 
ing on which channel is used, is 
then adjusted to reset the zero of 
the temperature trace. Current 
selector S,1 (Fig. 5) is set so that 
when the B signal has been com- 
pensated for, P3, which is a cali- 
brated potentiometer, reads between 
300 and 500 millivolts. Switch S, 
is closed and Sl0 set to position 2 to 
check the zero. If it is necessary 
to reset the zero by means of P. 
and P. one must first make sure 

that the specimen has returned to 
the original temperature. 

Typical Values 

As an example assume that 
Ps (Fig. 5) reads 400 millivolts. The 
thermometer calibration chart 
shows that a temperature of 300 C, 
corresponding to 30 percent in- 
crease in the resistance of the gold 
film thermometer, is equivalent to 
an increase of 120 millivolts. Switch 
Si0 is then set to the calibration po- 
sition. Selecting 100 millivolts on 
the calibrator (S0 Fig. 7), Si, is ad- 
justed so that an increase of 120 my 
from the thermometer produces a 
full-scale deflection of the B trace. 
If a round number correspondence 
is desired between the temperature 
of the specimen and the B deflection 
(for example 300 C 60 mm) to 
facilitate calculations. P, (Fig. 3) is 
used as a fine control; otherwise P, 
is on zero gain. 

Next switch Ss is closed and Si. 
set to ground. It is always advisable 
to keep Ss and S, in the normal posi- 
tion when not actually making a 
measurement. In this way it is eas- 
ier to see if the traces have drifted 
from the fiducial zero on the scope. 
With S, in position 4, and Ss in posi- 
tion 6 (maximum gain), the cali- 
brator (and Se, Fig. 7) is adjusted 
to give 5 volts. The A trace should 
not change its position by more 
than a few millimeters. If the shift 
is substantial one can adjust P10 

(Fig. 2). The adjustment should 
not be necessary more than once 

every few months or so. 
Switch S, is then moved into po- 

sition 3 and S. in the position of 
minimum gain. The A deflection is 
now calibrated in terms of millivolts 
per millimeter of deflection of the 
A trace. Turning switch S, to posi- 
tion 1 and selecting the A current 
by means of S1 and Sº (Fig. 7), a 
convenient deflection of the A trace 
at room temperature may be chosen. 

If the specimen resistance is 
small it is better to increase the A 
gain by means of Se (Fig. 2) than 
to increase the A current to give a 
larger deflection. In this way a 
larger resistance is kept in series 
with the A current source, thus in- 
suring a constant current for the 
specimen, even though the resist- 
ance of the specimen may change. 
Continuing with the procedure, S, 
is returned to position 2 which 
grounds the A channel. The hori- 
zontal sweep frequency is adjusted 
so that one complete sweep takes 0.7 
second. 

With S, (Fig. 4) closed the 
length of the timing pulse is set to 
0.5 second by counting the 60 -cps 
switch pulses between the begin- 
ning of the trace and the position of 
the timing pip until they run up to 
0.5 second. With the heating cur- 
rent switch (not shown) open and 
the pulse switch SE (Fig. 4) on the 
automatic position, depress the key 
for a trial pulse. When S, is moved 
to the measure position there should 
be no change in the deflection of the 
A trace. If there is, the polarity of 
the d -c heating unit input should be 
reversed. This will change the phase 
of the shorting signal with regard 
to the electronic switch of the ver- 
tical amplifier. 

If trial heating pulses are per- 
missable, S. (Fig. 5) is opened 
(turned to oN) and a heating pulse 
is passed through the specimen. 

As much resistance as possible 
should be left in series with the 
specimen to insure a constant meas- 
uring current. The heating current 
is adjusted to give appropriate tem- 
perature rise. Length of the heat- 
ing pulse is selected by P1. 

If trial heating pulses are not 
permissable the proper setting of 
heating current must be estimated 
from previous experience. 

Between observations S, is re- 
turned to position 2 and S. OFF 
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(closed) to check for any drift of 
the traces from the fiducial zero. Be- 
fore making another pulse measure- 
ment the specimen must be returned 
to the temperature from which it is 
supposed to start by checking the 
fiducial zero. 

Figure 9 shows a typical oscillo - 
gram resulting from the pulse heat- 
ing measurement of germanium. 
The points of the traces of the oscil- 
logram are not straight lines be- 
cause, the voltage activating the 
electronic switch which alternates 
the signal to the oscilloscope is not 
exactly square. This explains a 
slight hook at the start of each line. 
The reason the lines are not all of 
the same length is that the horizon- 
tal sweep voltage is not linear. Since 
there is slight cooling during that 
half of the cycle when there is no 
heating current passing through 
the specimen, each new line of the 
temperature trace starts at a little 
lower position (lower temperature) 
than the previous line. 

Calculation 
To interpret the oscillogram in 

terms of resistivity versus tempera- 
ture, various adjustments must be 
recorded at the time the measure- 
ment is performed. Knowing the 
sensitivity of the A amplifiers and 
the sample measuring current, the 
resistivity may be obtained for each 
point of the curve. Knowing the 
compensating voltage in the ther- 
mometer circuit and the sensitivity 
of the B amplifier, the percentage 
change in resistivity of the ther- 
mometer may be obtained. From the 

initial temperature of the thermom- 
ter and the thermometer calibra- 
tion, the temperature may be calcu- 
lated for any time. 

A plot of the logarithm of the 
resistivity of various germanium 
samples as a function of 1/T gives 
the typical curve observed with 
conventional methods. The follow- 
ing is a table of the energy gaps for 
germanium calculated from the 
slope of such curves in the intrinsic 
range obtained by the pulse heat- 
ing method. 

ohm 
ohm 
ohm 
ohm 
ohm 

0.12 cm 0.73 ev 
1.2 cm 0.76 ev 
4.3 cm 0.75 ev 
5.7 cm 0.73 ev 

13.0 cm 0.74 ev 
21.0 ohm cm 0.75 ev 

These values are in agreement 
with those obtained by the conven- 
tional method. 

If it is assumed that the number 
of carriers is constant, and if the 
scattering is due to lattice vibra- 
tion, in this temperature range the 
resistivity should follow the T" 
law. 

l 

In the temperature range be- 
tween 110 K and 230 K the curve 
for the higher resistance sample 
follows the T'" law. Below this tem- 
perature range the resistivity is 
higher than predicted by the T'" 
law. This is to be expected because 
the resistivity resulting from im- 
purity scattering can no longer be 
considered as negligible. Above this 
temperature the resistivity is lower 
than expected. In this range the in- 
trinsic electrons and holes begin to 
make their contribution to the con - 
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duction process. Because the num- 
ber of carriers increases, the ob- 
served resistivity is lower than pre- 
dicted by the T'" law. In agreement 
with this discussion, the traces for 
the lower resistivity sample show a 
narrower temperature range in 
which the T" law is fulfilled"" 

Similar results were obtained by 
pulse heating of silicon. Since, in 
general, silicon does not go into the 
intrinsic range until a much higher 
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FIG. 9-Tracing of typical oscillogram 
of resistance -temperature characteristic 

for germanium sample 

temperature than germanium, one 
must increase the heating current. 
Calculation of the width of the for- 
bidden energy gap yields a value of 
1.09 ev. 

The results of the . pulse heating 
of tellurium were as follows : the 
energy gap is 0.33 ev and two high 
temperature slopes are observed; 
the second slope gives a value of 
0.58 ev and corresponds to an in- 
creasing number of defects at high 
temperature.' 

The author is indebted to K. 

Lark-Horovitz of Purdue Univer- 
sity for suggesting the pulse -heat- 
ing method described in this article. 
The program that led to its devel- 
opment was supported by a Signal 
Corps contract. The mica sheets 
used in the gold thermometer were 
prepared by K. W. Meissner and the 
single crystal germanium specimens 
were prepared by Louise Roth. 
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British TV Relay Uses 

Antenna tower and repeater station on Britain's microwave televºston relay 
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LOCAL 

OSCILLATOR 

WAVEGU IDE 
FILTER 

PARABOLIC 
ANTEN NA 

TRAVELING - 
WAVE 

AMPLI FIER 

FIG. 1-Output stages of microwave repeater showing function of twt amplifier 

By D. C. ROGERS 

and 
P. F. C. BURKE 

Standard Telephones Wird Cables Ltd, 
Loudon, En,lo id 

SPANNING 250 miles from Man- 
chester, England to Edin- 

burgh, Scotland, Great Britain's 
new 4,000 -mc television relay 
links the Kirk O'Shotts transmitter 
with the rest of the BBC network. 

The relay, which includes seven 
repeater stations, is unique in that 
it marks the first use of traveling - 
wave amplifier tubes in regular 
service. Each repeater station uses 
four of the tubes, type CV -2188, 
one in each of the microwave trans- 
mitters and two on standby. 

A 37 -mc frequency difference is 
established at each repeater between 
incoming and outgoing carriers. 
The incoming 4,000 -mc signal is 
converted to 60 me by a silicon - 
diode mixer and amplified in a con- 
ventional wide -band amplifier. As 
shown in Fig. 1, the microwave car- 
rier is restored in a germanium - 
diode mixer. The unwanted carrier 
and image frequency are removed 
by a waveguide filter and the mixer 
output, about 25 milliwatts, is in- 
creased by the traveling -wave amp- 
lifier to about 1.5 watts. The ampli- 
fied microwave output is fed by 
waveguide to the parabolic antenna 
located on top of a tower, which 
may be from 20 to 200 ft high. One 
of the towers is illustrated, with its 
repeater station. 

Traveling -Wave Tube 
The CV -2188 operates at 3,000 

volts and a current of 16 milli- 
amperes. This provides a maximum 
power output of 2 watts as com- 
pared with the 100-milliwatt output 
of earlier tubes1.2. Ordinary manu- 
facturing techniques have been used 
in production of the new tube, thus 
it can readily be made in quantity. 

This paper Is published with the approval of the Lords Commissioners of the Ad- miralty, but the responsibility for any statements of fact or opinions expressed rests solely with the authors. 
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Traveling -Wave Tubes 
Traveling -wave amplifiers, designed for mass production, prove satisfactory in 4,000 -mc 

television relay from Manchester to Edinburgh. Tubes deliver 2 watts maximum power 

output; gain is 20 db over 80 -me passband. Average tube life exceeds 3,000 hours 

COOLER COLLECTOR 

HELIX 
1 

,ELECTRON GUN 

_ 
/-NICKEL COATING GLASS RODS/ 

p 

ZIRCONIUM 
GETTER 

1--1 a 

`1 - 

`ALIGNMENT 
RING 

Principal features of traveling -wave tube, type CV -2188 

The photograph and accompany- 
ing sketch of the tube show its es- 
sential features such as electron 
gun, helix and collector. The base 
connections are to heater and cath- 
ode, heater, and first anode. The 
helix lead is brought out to a side 
cap so that the full helix voltage is 
not applied between the base pins. 

The tube fits into a waveguide 
circuit as shown in Fig. 2; the 
cooler mates with the tapered col- 
lector and is attached by a nut after 
putting the tube in the circuit. An 
air flow of 4 cubic feet per minute 
through the cooler dissipates 40 
watts of beam power. 

One illustration shows part of a 
repeater bay with the traveling - 
wave tube connected in its circuit. 
The tube is mounted vertically in 
the left-hand rack. The relative size 
of the unit may be judged from the 

waveguide dimensions : 2 in. X 

0.667 in. The apparent bulk of the 
unit is due to the focus coils, as 
shown in Fig. 2. 

Size of the focus coils is deter- 
mined by the distance between 
them. A large gap requires larger 
diameter coils than a small gap in 
order that the drop in field remain 
unchanged. The relatively small 
narrow dimension of the waveguide 
is advantageous in that it allows the 
weight of the focus coils to be kept 
down. The magnetic field has an 
average value of 300 oersted. 

Operation 

The cathode is operated 3,000 
volts negative, the helix at ground 
potential and the collector at 50 
volts positive, to prevent secondary 
electrons returning to the helix. The 
exact voltage required for maxi- 

mum gain and output varies from 
tube to tube, but lies between 2,800 
and 3,200 volts. 

The gun has two anodes, a first, 
whose voltage is adjusted to give a 
collector current of 14 milliamperes, 
and a second operated at helix po- 
tential. The first anode works at 
about 1,100 volts and draws less 
than 250 microamperes. Helix cur- 
rent is usually less than 1 milliam- 
pere but can be as high as 4 milli- 
amperes without damaging the 
helix. A typical tube operating un- 
der these conditions will give a gain 
of 20 db at low power levels and 
16 db at maximum power output of 
two watts. Figure 3 shows the vari- 
ation of gain and power output 
with frequency, helix voltage and 
input power. 

The large bandwidth of this type 
of tube can be seen from the curves; 
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FIG. 2 --Cutaway sketch showing traveling -wave tube connected in its circuit 

Part of repeater bay with traveling -wave tube mounted in its circuit 

it is more than 800 me between 
points 3 db below the maximum. 
value of gain. Operation at a cur- 
rent higher than 14 milliamperes is 
not recommended as the life may be 
reduced. The maximum variation in 
gain between tubes operated at opti- 
mum voltage and 14 -ma collector 
current is about ±2 db. The varia- 
tion in power output is somewhat 
less. 

Construction 

The electron gun is designed to 
produce a parallel beam of electrons 
of the same diameter as the cath- 
ode, 0.090 in. The magnetic field in- 
sures that there is only a small 
increase in beam diameter upon 
en±ering the uniform potential 
region following the gun anodes. 

The cathode is mounted on a mica 
insulator, sandwiched between two 
ceramics to prevent buckling, and 
surrounded by a focusing -cup held 
at cathode potential. The two an- 
odes are also mounted on mica in- 
sulators, and the whole gun assem- 
bly is held together by support rods 
passing through the insulators as 
shown in Fig. 4. 

It is essential to construct the 
tube with helix and gun in line if 
satisfactory focusing is to be ob- 
tained. This is achieved by center- 
ing all parts from the bulb, which is 
made by joining a piece of preci- 
sion -bore hard glass, 0.394 in. 
±0.001 in. diameter, to tubing just 
over an inch in diameter. 

This tubing is then shrunk on to a 
mandrel to an accurately known dia- 
meter collinear with the precision - 
bore glass. The copper collector is 
also sealed on centrally, using a con- 
ventional feather -edge seal. The 
helix is wound of 0.028 -in. wire on 
a 0.131 -in. mandrel at 19 turns per 
inch. When inserted in the preci- 
sion -bore tubing it is held tightly 
by three glass rods centerless 
ground to an accuracy of 0.0002 
in. 

A connecting -tube from the helix 
slides into the second anode of the 
gun. The gun elements are mounted 
centrally on their micas, which are 
a good fit in the lower part of the 
bulb. The gun, mounted on a stem, 
needs only to be inserted and drop - 
sealed to be aligned with the helix. 

After pumping and basing, an 
alignment ring is cemented to the 
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base on the center line of the bulb. 
Thus when the tube is in its circuit, 
it is held centrally by the ring and a 
pin supporting the cooler nut. No 
movement of the tube is necessary 
to focus it. 

A system of deflector coils 
mounted around the gun provides a 
transverse field of a few gauss to 
correct residual errors in tube con- 
struction and in winding and as- 
sembly of the circuit coils. 

Tube Life 

The high current density at 
which the oxide -coated cathode 
works and the high anode voltage 
mean that any gas in the tube would 
quickly destroy emission. Every 
precaution must be taken to remove 
gas. For example, the helix is 
vacuum -annealed before assembly. 
The processing time has been kept 
reasonably short. It takes only 
about two and a half hours to pump 
a tube, including glass -baking. The 
tube has a continuously -operating 
zirconium getter in parallel with 
the heater. The getter consists of a 
tungsten spiral coated with zircon- 
ium that absorbs any gas evolved 
during life. To prevent its emitting 
electrons, there is a shield sur- 
rounding the getter. 

In unattended operation, as in 
microwave relay use, the circuit of 
Fig. 5 is used to keep the cathode 
current constant, correcting any fall 
in cathode activity by increasing 
the first anode voltage. The anode 
voltage is allowed to rise from 
about 1,100 to 2,000 volts during 
life. If any sudden failure occurs, 
the repeater is switched over to 
standby. Any tubes having a 
high anode voltage, which indicates 
that they are soon to fail, are re- 
placed on regular maintenance vis- 
its. An average tube life of over 
3,000 hours is obtained. 

Matching 
Figure 6 shows a typical coupling 

arrangement. The probe extending 
across the waveguide picks up the 
wave and excites the helix. The cup, 
flush with the internal waveguide 
face, is a choke roughly a quarter 
wavelength long. The susceptance 
of the junction is cancelled by the 
adjustable piston. It is possible to 
get a voltage -standing -wave ratio 
of less than 2:1 from 6.5 cm to 8.5 
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FIG. 3 --Electrical characteristics of traveling -wave tube showing variation in gain 
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FIG. 4-Details of electron gun used in the traveling -wave tube 

3,000V 
SUPPLY 

TO COLLECTOR 
AND HELIX 

TO FIRST ANODE 

CV -428 

2,500-5.000 
TO CATHODE 

FIG. 5-Circuit used to stabilize twt 
cathode current 

cm with the piston set in one posi- 
tion. 

It is necessary to have a better 
match than this in radio -relay use 
because of the long length of wave - 
guide between the traveling -wave 
amplifier and the antenna. Fre- 
quency -modulated signals suffer 
harmonic distortion in such a long 
line if it is not well matched at both 
ends, as a reflection from the output 
end will travel down the line and be 
reflected at the input before being 
transmitted. Such signals will have a 
time lag behind the original signala. 
The distortion will be proportional 
to the length of line and the product 
of the reflection coefficients at the 
two ends. The possible height of 
the antenna tower and the match at 
the antenna are such that the vswr, 
looking into the traveling -wave 
tube, must be less than 1.1 :1. 

It was considered impossible to 
design the tube to meet this require- 
ment everywhere between 3,600 and 

FIG. 6- Method for coupling waveguide 
to twt helix 

4,200 mc. Therefore the admittance 
has been given wide limits, to 
eliminate the need of a precise test 
in manufacture. A tuning device 
has been incorporated in the circuit 
to give as good a match as required. 
This gives a bandwidth of approxi- 
mately 80 mc, which is quite suffi- 
cient for one -channel use. The tun- 
ing is simple; only one control is 
necessary. 

Attenuation 
It is essential that the tube shall 

not oscillate under normal condi- 
tions, and this requires that the 
loss backward along the helix, which 
is equal to the cold attenuation, 
shall be greater than the forward 
gain at every frequency where con- 
siderable reflection occurs at output 
and input. In fact, the attenuation 
needs to be greater than this to pro- 
vide adequate buffering between 
crystal -mixer and antenna. The 
time -delay between mixer and an- 

tenna is large, since it includes the 
electrically -long waveguide filter, 
the traveling -wave tube, and the 
waveguide feeding the antenna. The 
delay distortion mentioned previ- 
ously can occur if there is appreci- 
able reflection at the mixer and the 
antenna. This distortion is reduced 
by having a net loss in the mixer - 
antenna -mixer path. Such a loss 
is contributed by the difference be- 
tween the attenuation and the gain 
of the traveling -wave tube. The CV 
type -2188 tube has a minimum at- 
tenuation of 32 db and thus gives a 
net loss greater than 12 db. 

Part of this attenuation is pro- 
vided by the resistive wire used for 
the helix, but most is due to a re- 
gion of lumped attenuation placed 
about a third of the way along the 
helix from the gun end. This lossy 
material must be in intimate con- 
tact with the helix, as the short 
wavelength associated with the low 
wave velocity causes the electric 
field to fall sharply with distance 
from the helix. Nickel coating 
evaporated on the inside of the bulb 
for about 7 in. prevents propagation 
outside the helix, which could other- 
wise give rise to feedback. Nickel 
is preferred to Aquadag, as it is less 
readily scraped off on inserting the 
helix assembly. 

Conclusion 

The tube described utilizes con- 
ventional techniques and several 
hundreds have been made with a 
shrinkage as small as that encoun- 
tered with ordinary tubes. The tube 
has been found to meet the require- 
ments of unattended operation and 
has shown the practicability of 
traveling -wave tubes in microwave 
relays. Since this tube was de- 
signed, the art has progressed rap- 
idly towards providing greater 
power at a lower voltage, and there 
seems every likelihood that, with its 
inherently wide passband, the 
traveling -wave tube will prove pref- 
erable to the klystron or the triode 
as the output amplifier in micro- 
wave relay stations. 
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Magnetic Amplifier 
With Reset Control 

Simplified explanation of revolutionary circuit developed by Ramey is presented. Permits 
design of miniature magnetic amplifiers with very high gain and speeds of response of the 

order of one-half cycle at the operating frequency 

PRIOR 
to the introduction of the 

reset circuit to be discussed, 
the magnetic amplifier was con- 
sidered by many engineers to be a 
complex device heavily based upon 
empirical data. Since the announce- 
ment of the reset circuit several 
years ago', the correspondence 
between theory and experiment has 
been greatly strengthened, and the 
design problem simplified consider- 
ably. 

The new circuit offers a further 
advantage in greatly improved per- 
formance. Time delay, an inherent 
disadvantage in magnetic ampli- 
fiers, has been reduced to a negligi- 
ble minimum for many applications, 
including moderately high-speed 
servo systems. Using the new cir- 
cuit intrinsic time delay is reduced 
to a half cycle at the operating fre- 
quency, and since 400 -cps power is 
commonly used in servo systems, 
the response of the amplifier is ordi- 
narily faster than that of the me- 
chanical elements of the system. 

To set the stage for the simpli- 
fied explanation of the new circuit 
that follows, a brief review of pre- 
vious magnetic amplifier concepts 
will be presented. 

M -A Progress 
The simplest magnetic amplifier 

is the saturable reactor. Though 
very useful in many applications, it 
suffers from limited gain and slow 
response. To improve its perform- 
ance, the self -saturation feature 
has been developed'. This consists 

By GEORGE M. ATTURA 
Chief Engineer 

Industrial Control Company 
Wyandauch, New York 

basically in placing rectifiers in 
series with the load windings. Load 
current can flow in only one direc- 
tion and the core is no longer de- 
magnetized by the negative load 
currents. In both circuits, output 
power is varied by a d -c current in 
a control winding which establishes 
a level of control mmf that in turn 
sets the flux at the start of each 
cycle and determines the conduction 
angles and hence the load power. 

FIG. 1-Simple saturable reactor and 
self -saturating magnetic amplifier cir- 

cuits 

The self -saturating circuit has 
greatly improved performance, yet 
it is not nearly adequate for many 
automatic control systems. Its 
shortcomings stem directly from 
the use of the same control scheme 
as that of the saturable reactor. In 
both cases, a d -c current level must 
be established in a control winding 
of appreciable inductance. There is 
the usual L/R time constant asso- 
ciated with this current when the 
control voltage is changed, and this 
becomes the major constituent of 
the magnetic amplifier's delay. 

The second difficulty concerns the 
voltages induced in the control 
winding from the load circuit. The 
control -circuit impedance to these 
voltages must be high, or circulat- 
ing currents will flow and reduce 
the load -circuit impedance before 
firing. Special core structures will, 
in some instances, buck out these 
voltages, but the problem is always 
present with the more common 
toroids. It is especially serious in 
half -wave circuits, some of which 
are very useful for reversible con- 
trol amplifiers. 

To reduce these circulating cur- 
rents, the control coil must often be 
padded with a series resistance or 
mismatched to the driving source. 
Control power is dissipated in the 
resistor, and the power gain of the 
amplifier reduced. 

The twin problems of slow re- 
sponse and control circuit induced 
voltages present in both the satu- 
rable reactor and its self -saturating 
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improvement appear because of the 
method of control: current or mmf 
is the independent variable. Figure 
lA is the simple saturable reactor, 
and Fig. 1B the self -saturating cir- 
cuit. Identical cores are used for 
both circuits each with a control 
winding and a load winding. The 
load is RL and R,, is the padding re- 
sistor. The a -c line voltage is sym- 
bolized by E,. 

Ramey's Circuit 

The new magnetic amplifier to be 
discussed has an intrinsic time de- 
lay of one-half cycle of line fre- 
quency, no analogous induced volt- 
age problem and very high gain. 
The chief virtue is its simplicity, 
and the remarkable characteristics 
that follow from the adoption of a 
realistic control scheme. 

Optimum core materials for these 
circuits are nickel -iron alloys with 
rectangular flux -current loops. Be- 
cause of their high retentivity, the 
core can store a flux level nearly 
equal to the saturation value. This 
flux storage with no applied mmf is 
a necessary feature of the amplifier 
with reset control. 

The basic theoretical relationship 
pertinent here is that between the 
flux in a coil and the voltage across 
it. Magnetic theory states that the 
flux linkages in a coil at any instant 
are exactly equal to the value of the 
integral of the voltage across the 
coil at that time. For the applica- 
tion under consideration, with sin- 
usoidal line voltages, this can be 
restated in simpler form: the flux 
change in the coil at the end of a 
half cycle is proportional to the 
volt -time integral, or the area under 
the voltage waveshape across the 
coil during that half cycle. 

The fundamental difference be- 
tween the new circuit and the satur- 
able reactor and self -saturating 
scheme can be stated as follows : 

here voltage integral, flux and flux 
density are the independent vari- 
ables in the control scheme, as com- 
pared to current, magnetomotive 
force and magnetizing force in the 
earlier circuits. 

A half -wave, nonreversible reset 
circuit is shown in Fig. 2. The load 
current flows thru path abce while 
control action is established through 
abde. A single winding on a rec- 
tangular -loop core is active for both 

the load and reset half cycles. Cur- 
rent can flow in the load RL only 
during the positive half cycle of line 
voltage because of the polarity of 
the rectifier in the load path. Sim- 
ilarly, control current can flow only 
during the negative half cycle. The 
resistance Re adjusts the duration 
of current flow in RL and hence is 
the control element for the ampli- 
fier. 

The circuit reduces to simpler 
configurations with extreme values 
of Re. 'When it is very large, the 
control path disappears, leaving the 
self -saturating circuit of Fig. 1B 
with no control mmf. This is the 
condition of maximum output. 

When R, is very small, the resist- 
ances in series with the coil during 
both half -cycles are very small in 
comparison to the self impedance of 
the winding. Hence, for all prac- 
tical purposes, the coil is connected 
directly across the line, and only a 
small magnetizing current can flow. 
This is the condition for minimum 
output. Varying Re between these 
two limits controls the load power 
in the manner described below. 

Control Action 

Just before the start of the nega- 
tive half cycle of line voltage, load 
current has been flowing, and the 
core completely saturated. Opera- 
tion is along path 3, 4 on the flux - 
current loop of Fig. 3A. At the 
voltage reversal at 1 load current 
ceases, but the high retentivity of 
the core material maintains the flux 
just slightly below the saturation 
value at 1. In the following negative 
alternation of line voltage, current 
flows only in the reset or control 

FIG. 2-Magnetic amplifier with rese 
control. The core is reset by curren 
flowing through Re during each hal 
cycle when load current is blocked by 

rectifier in series with load 

path, abde (Fig. 2). The drop 
across the rectifier is very small, so 
that the line voltage divides be- 
tween the coil and the control re- 
sistance, the actual voltage wave - 
shapes depending on the magnetic 
characteristics of the core and the 
value of R0. This reset current is 
very small compared to the load cur- 
rent, and its peak value equals the 
maximum horizontal coordinate of 
the left flank of the flux -current 
loop. 

The flux in the core must change 
by an amount proportional to the 
area under the coil -voltage curve 
during this reset half cycle. It 
moves from point 1 to point 2 (Fig. 
3A) , a change equal to (h. The value 
of R0 determines the division of re- 
set line voltage between itself and 
the coil, and hence the flux change 
Oc. Thus its function is to set the 
flux in the core at the end of reset 
and the start of the load half cycle. 

At 2, the line voltage reverses, 
the reset rectifier blocks, and con- 
duction starts in the load path with 
the current at first limited to a small 
value by the width of the flux -cur- 
rent loop and the magnetic char- 
acteristics of the core. All the line 
voltage appears across the coil, 
since its instantaneous unsaturated 
impedance has been chosen very 
much greater than RL. The volt - 
second area of the coil voltage from 
2 onward grows, and the flux rises 
proportionately with it. 

At some instant, point 3, enough 
area has accumulated to bring the 
flux back to the saturated level. 
Since no further flux change is pos- 
sible, the coil impedance drops 
abruptly, and all of the line voltage 
appears across R,,. Load current 
flows during the rest of the positive 
half cycle, and the average load 
power depends on the conduction 
angle AL. At point 4 the line voltage 
again reverses, load current is 
blocked by the rectifier, and the 
action repeats itself. 

Conduction angle AL depends on 
the degree of reset, and the initial 
value of flux at the start of the load 
alternation. If oc, decreases, point 
3 will be closer to 2, the coil will fire 
sooner, and the load power is in- 
creased. Thus an increase in R0 
brings about a corresponding, 
though not proportional, increase in 
the load power. Figure 3B shows 
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the conditions for a higher value of 
R. The flux -current loop for this 
case is similar to Fig. 3A, but with 
a smaller value of flux change 0j. 

Another comparison can be made 
between mmf and reset -control 
amplifiers. In both, load rectifiers 
permit output current to flow dur- 
ing one half cycle only. Also, the 
conduction angle OL is determined 
by the flux in the core at the start 
of the load half cycle. The two dif- 
fer only in the method by which this 
initial flux level is established. 

With mmf control, ampere -turns 
is the independent variable which 
sets the initial value of flux at a 
point just to the left of point 2 on 
the flux -current loop of Fig. 3A. In 
reset control, voltage -integral is the 
independent variable, and the initial 
flux is set by controlling the coil - 
voltage area during the reset. Thus 
the load circuit action is the same 
in both schemes, and the load con- 
duction angle OL is controlled by the 
initial flux level at the start of the 
load cycle, regardless of its deriva- 
tion. 

Since the flux changes during 
load and reset periods are exactly 
equal, the equivalent coil -voltage 
areas must also be identical. The 
positive and negative half -cycle 
areas of line voltage are the same; 
hence the area of the voltage across 
R0 must equal that across the load 
RL. This establishes a basic ident- 
ity; for this circuit, the average 
(d -c) control voltage equals the 
average load voltage. Therefore, if 
the control voltage is known, the 
load current, voltage and power can 
be predicted (shaded areas, Fig. 
3). 

Control Resistance 
The characteristics of R0 can be 

established fairly simply. Its value 
can be specified for chosen maxi- 
mum and minimum conduction 
angles in terms of the unsaturated 
coil impedance. As an example, cur- 
rent practice with Deltamax and 
Orthonol cores, for a range of con- 
duction angles from 30 to 170 de- 
grees, requires a variation of R0 
between 0.02 and 2.5 times the coil 
impedance. The latter is obtained 
by dividing the peak line voltage by 
the peak coil current flowing with 
the reactor connected simply across 
the line. This, however, is an em - 

FIG. 3-Voltage waveforms and flux -current curves show effect of variation in 
control resistance on output 

pirical relationship. Its analytical 
confirmation requires data on the 
volt-ampere and flux -current char- 
acteristics of wound cores not pres- 
ently available. The resistance R0 
must be able to withstand the peak 
line voltage (full output) and the 
peak coil magnetizing current (full 
reset). It must absorb a varying 
amount of power from the circuit, 
which maximizes at approximately 
half output. 

Although a variable resistance is 
required as the control parameter, 
this amplifier can be controlled by 
practically any form of waveshape 
of voltage. It was shown that the 
average control voltage must equal 
the load voltage. This must hold 
whether the control voltage is ex- 
ternally derived, or merely the volt- 
age drop of a magnetizing current 
across a control resistance. The one 
requirement for voltage control is 
that the internal impedance of the 
control source be low, otherwise, 
with no control voltage full reset 
and minimum output will be impos- 
sible. 

Using the figures cited above, the 
control -source resistance would have 
to be 0.02 times the coil impedance 
or less, if a minimum conduction 
angle of at least 30 degrees were 
required. This may require a mis- 
match between control source and 
amplifier. It should be noted that 
the source will always absorb, 
rather than deliver, power from the 
amplifier, because of the direction 
of flow of the reset current. 

This discussion has purposely as- 
sumed ideal circuit elements. This 
will not be the case in practice. Rec- 
tifier leakage may prevent full out- 
put if the sum of the leakage and 
the control circuit current has peaks 
exceeding a value established by the 
d -c coercive force of the core ma- 
terial. The saturated inductance of 
the coil delays reset and load cur- 
rent commutation. With wrapped - 
core toroids, typical values are 10 
to 15 degrees. Stacked laminations 
give larger delays. Available core 
materials only approach the rec- 
tangular loop, and load -current volt- 
age drops in the rectifier and coil 
must be considered. 

The load circuits of these ampli- 
fiers can be connected in the same 
configurations previously developed 
for the self -saturating or mmf-con- 
trol amplifiers. The reset circuits 
must be determined by the nature 
of the control impedances or volt- 
ages available. It is expected that 
study of available active impedances 
will result in composite control 
amplifiers far superior to presently 
available cascaded magnetic ampli- 
fiers with mmf control. 

The author wishes to express his 
thanks to W. J. Dornhoefer and 
Harold G. Eicher, Jr. for their help 
in this work. 
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FIG. 1-Shunt-type diode limiter with 
self -rectified bias is connected across 

last i -f plate circuit 

USE OF amplitude modulation 
for mobile vhf services such 

as civil and military aircraft, civil 
defense and civil air patrol imposes 
intelligibility limitations in the 
presence of strong impulse inter- 
ference. Such receiving conditions 
occur when stations are located in 
areas where automobile traffic is 
heavy and relatively close to the 
receiving antenna. 

Amplitude - limiting devices of 
many types' have been designed 
into vhf receivers to minimize the 
effects of impulse interference; and 
many of them do a creditable job 
if the noise voltages appearing at 
the receiver input are not excessive. 
When the impulse noise increases, 
however, many noise limiters fail 
to maintain intelligibility of the 
incoming signal. 

Although noise -reduction circuits 
have been suggested that do not 
depend upon amplitude limiting for 
their operation, amplitude limiting 
is the noise -limiting technique hav- 
ing widest application. Only ampli- 
tude limiting will be considered in 
this article. 

Interference 

Impulse noise, as generated by 
an ignition system, is a train of 
highly - damped oscillations, the 
repetition rate of which varies with 
the rpm of the motor. The wave- 
form of each impulse and the 
amount of radiated energy depend 
upon the electrical characteristics 
of the ignition system. In general, 
the duration of each impulse is ex- 
tremely short and its energy is 
spread over a wide range of fre- 
quencies. If a receiver of limited 
bandwidth is subject to such im- 
pulse noise, the duration of each 

Noise Limiter 

By NATHANIEL BISHOP 
Time, Inc. 

Springdale, Conn. 

noise wave train is progressively 
increased as it passes through each 
succeeding tuned circuit on its way 
to the final detector. After detec- 
tion, the pulse is further integrated 
by the i -f filter and the audio sys- 
tem. 

1-F Limiters 

Since all intelligence carried by 
an incoming a -m signal is lost dur- 
ing the limiting of a noise pulse, 
the shorter the duration of the lim- 
ited pulse, the lower the loss of in- 
telligence. Optimum impulse -noise 
reduction is obtained by limiting 
the amplitude of the noise pulse at 
a point in the receiver where band- 
width is maximum commensurate 
with selectivity requirements. 

The desirability of limiting im- 
pulse noise before excessive integra- 
tion by receiver selectivity has been 
pointed out.' Nevertheless, many 
vhf receivers in use do not take full 
advantage of their overall band- 
width when they use noise limiters 
following the final detector. Inte- 
gration by the i -f filter is largely 
responsible. In addition, such limit- 
ers do not prevent the avc system 
from responding to a train of noise 
pulses, thereby desensitizing the 
receiver. 

What is needed is an effective 
i -f limiter requiring a minimum 
of parts and capable of effective 
noise limiting prior to the final de- 
tector. Such a limiter, if it is to be 
used in mobile receivers, must be 
capable of adjusting itself to varia- 
tions in the received signal and 
must allow the designer to choose 
the degree of limiting desired. If 
such a limiter can automatically 
adjust itself to the degree of modu- 
lation of the incoming signal at a 

roughly syllabic rate, its effective- 
ness can be increased. The limiter 
to be described is designed to im- 
prove intelligibility of a -m speech 
signals in the presence of strong 
impulse interference, when reten- 
tion of speech quality is of less im- 
portance than intelligibility. Effec- 
tive noise limiting under such con- 
ditions requires some degree of 
flattening of the positive modula- 
tion peaks by the limiter and such 
distortion is not conducive to main- 
tenance of speech quality. The de- 
signer, however, may make his own 
compromise between the degree of 
noise limiting desired and the dis- 
tortion produced by limiting. 

Circuit Details 

The i -f limiter illustrated in Fig. 
1 is a conventional full -wave shunt - 
type diode limiter with the added 
provision of self -rectified bias. 
Each diode assumes a bias roughly 
equal to the peak value of the ap- 
plied i -f voltage. The time constant 
of the bias circuit is largely de- 
termined by C, and the shunt re- 
sistance consisting of R, and R, in 
series. The Rn of the last i -f 
amplifier and the value of C. deter- 
mine the charging rate. Limiter 
bias rises with positive modulation 
of the incoming signal and tends to 
follow the modulation level at a 
syllabic rate; i -f voltage variations 
not ironed out by the avc are ac- 
commodated in a like manner. 

Opening S, allows the bias to 
rise to the peak value of the applied 
i -f voltage and stay there, thus in 
effect removing the limiting action. 
Crystal diodes have been used in 
place of the 6AL5, but their com- 
paratively low back resistance acts 
as a finite shunt across C,, limiting 
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For Mobile VHF 
Shunt -type diode limiter in last i -f plate circuit reduces impulse noise in mobile vhf 

receivers. Circuit is applicable in civil defense, aircraft, airport -control -tower and other 

vhf a -m equipment operating in heavy ignition -noise areas 

the flexibility of control over the 
degree of limiting. 

The limiter circuit is used across 
the primary circuit of the last i -f 
transformer as circuit parameters 
are more favorable for effective 
limiting at this point. A shunt lim- 
iter of finite forward resistance 
performs best when working out 
of a high -impedance source into a 
high -impedance load, and such con- 
ditions are best met by the indi- 
cated circuit. Impulse -noise pulses 
are limited to a level determined 
by the limiter bias which in turn is 
determined by the average peak 
level of the applied i -f voltage. 

For effective limiting, the re- 
ceiver must have sufficient gain up 
to the limiter to assure proper lim- 

iter action on weak signals. The 
requirements in this respect are 
quite similar to an f -m receiver 
equipped with a limiter. Unfortu- 
nately, diodes do not look like a 
low resistance until the input volt- 
age is measured in volts. 

Receiver Application 

This limiting circuit has been 
incorporated into two vhf receivers 
with excellent results. The first re- 
ceiver, designed for civil -defense 
operation in the 144 to 148 -mc range 
consists of a cascode r -f stage, tri- 
ode mixer and three stages of 4 -mc 
i -f having a bandwidth of approxi- 
mately 60 kc. A block diagram is 
shown in Fig. 2A. In this receiver, 
R, and R2 are replaced by a 2-meg- 
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FIG. 2-Limiting circuit has been successfully used in civil defense receivers using 
both single and double conversion arrangements 

ohm variable resistor to allow 
adjustment of the limiting level. 
This provision for adjustment of 
the limiting action is not necessary 
once the designer has chosen the 
desired degree of limiting. 

Switch Si, indicated in Fig. 1, 

may be eliminated if limiting is de- 
sired at all times, and the two fixed 
resistors R, and R2 may be com- 
bined into one. Delayed ave is used 
in this receiver to allow maximum 
gain on weak signals for better lim- 
iting. 

The second receiver is a double - 
conversion unit with a similar r -f 
and mixer arrangement. Figure 2B 
shows its block diagram. One stage 
of 10.7 -mc amplification is used be- 
tween the first and second mixer 
with two stages of 455-kc i -f follow- 
ing the second mixer. The gain up 
to the limiters in both receivers is 
comparable, but the bandwidth of 
the second set is approximately 
6 kc as opposed to 60 kc for the 
single -conversion unit. 

The noise -limiting performance 
of this circuit arrangement, in both 
mobile and fixed operation, has pro- 
vided a degree of performance not 
obtainable with the conventional 
type of noise limiter. While the 
narrow -band receiver provides bet- 
ter intelligibility in the reception 
of very weak signals in the ab- 
sence of heavy impulse noise, the 
wide -band receiver is more ef- 
fective in preserving intelligibility 
under conditions of heavy impulse 
interference. 
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TRANSISTORS: Theory and Application 

Part IV 

IN THE FIRST three articles of this 
series concepts particularly ap- 

propriate to transistor theory and 
not normally encountered in the 
study of vacuum tubes have been 
discussed. A superficial view of 
transistor operation was given', and 
some simplified principles of quan- 
tum mechanics were considered 
which will assist in a deeper under- 
standing of transistor action'. In 
addition, special aspects regarding 
the nature of the electron have been 
reviewed' for use in the analysis of 
the microscopic structure of the 
solid materials used in transistors. 

In this article the application of 
these very general theorems is made 
to the study of germanium and sili- 
con to provide better insight into 
the nature and structure of semi- 
conductors. 

Atom Structure 
This section concerns primarily 

the Ge and Si atoms. Mention has 
been made that the present theory 
of the structure of matter envisions 
a nucleus containing protons (-F ) 
about which are distributed elec- 
trons (-) in sufficient quantity so 
that the total charge of the atom is 
zero. It is essential to bear in mind 
that the normal atom, if not dis- 
turbed or ionized, is neutral or has 
zero charge. 

The electrons outside the nucleus 
are arranged in shells or rings as 
indicated diagrammatically in Fig. 
1. The atomic number of german- 

Transistor Action 
By ABRAHAM COBLENZ and HARRY L. OWENS 

Signal Corps Engineering Laboratories 
Fort Monmouth, New Jersey 

FIG. 1-Schematic representation of germanium and silicon atoms shows electron 
rings surrounding nucleus. Note the 2-8-18-4 arrangement for Ge and 2-8-4 arrange- 
ment for Si. First three rings for Ge and first two for Si are complete rings. 

ium is 32; this means that there are 
32 electrons rotating around the 
nucleus as indicated. From previous 
discussion,' it is not to be inferred 
that these electrons are at any time 
physically distributed as shown- 
the positions of the electron shown 
may, for convenience in thinking, 
be regarded as the most probable 
locations. 

An electron shown in the sketch 
as being in the outer ring of 4 has 
a fairly large probability at various 
times of being just outside the nu- 
cleus and even closer to it than the 
two electrons of the inner ring. 
Similar remarks apply to all the 

This is the fourth in a series of articles on transistor electronics 

SEMICONDUCTORS written for engineers and technicians with limited experience 
in solid-state physics. A list of previous articles in this series 
appears at the end of this article in the references 

other electrons. For electrons we 
always speak of probability with 
regard to their position and only for 
convenience in discussion do we 
draw ultrasimplified sketches like 
Fig. 1. More correctly, we should 
show a smeared -out picture as in 
Fig. 2 where the shaded portions 
show areas of high probability. 

For discussion, consider that an 
atom consists of a nucleus sur- 
rounded by one or more concentric 
rings of electrons. A ring is re- 
garded as complete if it has a par- 
ticular number of electrons associ- 
ated with it. The ring nearest the 
nucleus, or ring No. 1, requires two 
electrons to be complete. The next 
outer ring, ring No. 2, has eight 
electrons, and ring No. 3 has eigh- 
teen electrons (eight for argon) 
when complete. Both the position 
of the ring and the number of elec- 
trons in it must be known to de - 
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In Germanium and Silicon 
Study of physical properties of common transistor semiconductor materials and impurities. 
Conduction by holes and electrons is explained to provide working knowledge of 

principles for following articles on transistor electronics 

termine whether a particular ring is 
complete. 

Energy Levels 

It is possible to knock out one or 
more electrons from any of the 
rings about the nucleus. In the case 
of the incomplete rings such as the 
outer rings of four electrons shown 
for the two elements in Fig. 1, it is 
possible to cause an additional elec- 
tron or more to become attached to 
the atom in the incomplete ring. In 
either case, whether the atom gains 
an electron (or more), or loses an 
electron (or more), the atom is said 
to be ionized. 

To knock out electrons from the 
various rings of the atom requires 
energy. This energy may be ob- 
tained, for example, from heat in 
the form of thermal agitation, by 
bardment by some other particle, or 
particle, or by subjecting the atom 
to electric fields. 

One of the ways of determining 
in which ring of an atom a given 
electron exists is by measurement 
of the amount of energy required to 
ionize the atom with respect to an 
electron in that particular ring. 
The study of ionization of atoms is 
quite complex and actually is of 
little concern here. It is essential, 
however, to bear in mind: (1) The 
ionization energy for an electron in 
an inner ring is greater than that 
for an electron in an outer ring. (2) 
For a given position of a ring with 
respect to the nucleus, say the 
second ring, more energy is re- 
quired to remove an electron from 
a complete or full ring than from 
an incomplete or unfilled ring. 

In general when an electron is 
at a given energy level there is a 
greater probability that it may 

move or jump to a lower level than 
to a higher level because, to jump 
to a higher level, energy from some 
outside source must be supplied. 
On the other hand, due to random 
processes, there is a finite probabil- 
ity that an electron will jump to a 
lower level. 

The point of interest here is that 
in consequence of this oversimpli- 
fied picture, electrons in the states 
of higher energy have a greater 
probability of change or transition 
to new levels than electrons in the 
lower energy levels. If an electron 
changes its energy level frequently, 
or the probability of such change 

of energy is large, we say that the 
electron is in an unstable state, and 
contrariwise, if the probability for 
an energy transition is small, the 
electron is in a stable state. 

Stable Electrons 

The fact that electrons in com- 
pleted rings are more stable than 
those in the incompleted rings is 
actually the crux of the matter of 
interest to us. If a certain state of 
a system is more stable than 
another, the probability will always 
be greater of finding this system 
in the stable state. Because the 
stable condition is the one of high - 

TRANSISTOR AMPLIFIER IN QUANTITY PRODUCTION 

The tiny amplifier shown has the distinction of being among the first 

transistorized devices to be produced in quantity. Designed and manu- 

factured by Sapan Engineering Co. for Bell Laboratories, the amplifier 

uses two point -contact transistors and provides 30 to 40 db gain when 

inserted in a high -impedance line such as a microphone cable. Several 

hundred of these units will be manufactured for demonstration purposes 
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FIG. 2-Artist's conception of germanium and silicon atoms showing smeared -out 
region about nucleus which represents probability of finding an electron in this 
region. Lighter regions both near the nucleus and at outer edges indicate regions 

where probability is small 

est probability in certain sub- 
stances, some natural and some arti- 
ficial, the atoms tend to adjust 
themselves and their electrons into 
a state of stability. 

Whereas the atoms of the ele- 
ments are frequently found in an 
ionized condition, ionization is re- 
stricted to the incomplete rings, 
normally -full rings seldom, if ever, 
being found in an ionized condition. 
As a result, simple chemical com- 
pounds involve interactions among 
the electrons in the incomplete rings 
only, and for this reason these elec- 
trons are called the valence elec- 
trons. (Latin : valeo, to be worth, 
or to be strong.) Because only the 
valence electrons enter into chemi- 
cal combinations under normal cir- 
cumstances, diagrammatically only 
the valence electrons are usually 
shown and the complete rings are 
understood and omitted. Subsequent 
diagrams for the germanium and 
silicon atoms show only the four 
valence electrons. 

In Fig. 3 are shown several atoms 
of carbon. Carbon is tetravalent 
(four valence electrons), atomic 
number 6, and the two electrons of 
the inner ring are not shown, as per 
the convention mentioned. Note 
that for the inner or first ring two 
electrons constitute a completed 
ring. In the particular substance 
whose atomic structure is shown by 
this crude sketch, the valence elec- 
trons of atom 1 are shared, as it 
were, with the valence electrons of 
atoms 2, 3, 4 and 5. With this ar- 
rangement atom 1 behaves as 
though its second or outer ring 
were now complete and had 8 elec- 
trons in it. 

Admittedly this is over -simpli- 
fied, but the observed fact is that 
an electron in an incomplete ring, 
and having an energy level E is 
actually found to occupy a lower 
energy level E2 when it is part of an 
electron -sharing arrangement, such 
as shown in Fig. 3. 

Whatever is said about a single 
atom and its electrons in reality ap- 
plies to the countless myriads of 
such atoms and electrons which con- 
stitute the semiconductor material. 
Each electron of an atom such as 
No. 1 is shared with a suitable near- 
by valence electron such as from 
atom 2, and this pair of electrons 
thus may be said to form a bond 
which, because it involves valence 
electrons, is called a valence bond. 
This term is part of the basic term- 
inology in semiconductor theory 
and is frequently encountered in the 
analysis of transistor action. 

The four valence bonds shown for 
the carbon atoms give rise to a type 
of substance which the reader 
knows as diamond. Of particular 
significance in transistor work is 
the fact that the atomic structure 
for pure germanium and silicon 
is exactly as shown for diamond in 
Fig. 3 One need merely write Ge 
or Si in the place of the C in the 
figure to have the correct picture. 

Semiconductors 

Interesting and useful informa- 
tion about silicon and germanium 
can be deduced from the simple pic- 
ture of the valence bond structure. 
First, to have electric current there 
must be carriers of electric current. 
Except for special cases when the 
carriers may be holes' the carriers 

are negatively -charged electrons. 
As a corollary, if large numbers 

of electron carriers are available, 
the current may be large and other 
things being equal, we say the cir- 
cuit involved has low resistance or 
high conductivity. Contrariwise, if 
the number of available or free elec- 
trons is small, the circuit has high 
resistance or low conductivity. 

A free electron is one that is not 
in the sphere of influence of the 
nucleus or that is not in a circum- 
nuclear ring. When an electron is 
in a valence bond it is in a stable 
state of low energy and is consid- 
ered to be bound in the valence 
bond, and not free to take part in 
conduction. 

From the preceding we may 
reason as follows: (1) Most of the 
electrons in a material whose struc- 
ture involves valence bonds are 
bound. (2) Hence very few elec- 
trons are free to take part in the 
conduction process. (3) Since the 
number of electrons free to take 
part in conduction is small, the ma- 
terial is not a good conductor. 
Since the three preceding state- 
ments are applicable to germanium 
and silicon, these materials fall into 
the category of part conductors, or 
semiconductors. 

Forbidden Band 

Because energy must be imparted 
to the electron to get it out of its 
orbit about the nucleus, it is fairly 
clear that free electrons have, in 
general, a higher energy level than 
electrons in a ring whether the ring 
be completed or not. As has already 
been defined in Part II a series or 
ensemble of adjacent energy levels 
is called an energy band. 

In Fig. 4A is shown a sketch indi- 
cating a conduction band or the 
levels of energy of free electrons. 
The ensemble of energy levels for 
the electrons in the valence bonds, 
or covalent bonds as these are some- 
times called, forms a band of energy 
levels which is called the valence 
bond band. As indicated in Fig. 
4A the energy levels in the valence 
bond band are lower than the energy 
levels in the conduction band. 

The interesting point about this 
picture of the structure of german- 
ium or silicon is that between these 
two bands is a series of energy 
levels which, for a given material, 
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is never observed to exist. These 
form an energy gap which is also 
called the forbidden band. 

An insight into the importance of 
this concept of forbidden bands, 
conduction bands and valence bond 
bands is obtained from the consid- 
eration that it is feasible to classify 
the conductors, the semiconductors 
and the insulators by this means. 
In the case of conductors (Fig. 4C) 
there is no forbidden band or 
energy gap at ordinary tempera- 
tures. There is an overlapping of 

FIG. 3-Covalent bond structure in a 
tetravalent atom lattice. Such valence 
bonds may involve atoms of carbon 
(diamond), germanium and silicon, 
among others. Note how each electron 
is bound by valence bond and not free 

to take part in conduction process 

the conduction and valence bands, 
and valence bonds may or may not 
exist. 

This implies that very large num- 
bers of electrons whose energy falls 
in the conduction band are always 
present. If this situation exists in 
a given material, the material is a 
conductor by definition. 

In the case of insulators the 
energy gap is very large, perhaps 
of the order of twenty electron 
volts.' The number of electrons 
which at room temperatures will 
acquire sufficient energy by thermal 
agitation alone to jump the gap and 
make the transition from the val- 
ence band to the conduction band 
will be small (Fig. 4B). 

Searing in mind from previous 
discussions that the most probable 
state of the electron is in the lower 
energy levels or in the valence band, 
it may be seen that if the energy 
gap is large the number of electrons 
which will be found in the conduc- 
tion band is small, and by definition 
the material is an insulator. 

Semiconductors have a conduc- 
tivity in the range between conduc- 
tors and insulators, and have an 
energy gap of the order of one elec- 
tron volt. For the semiconductors 
germanium and silicon, the width of 
the forbidden band is 0.7 and 1.11 
electron volt respectively, and by 
comparison the energy to remove an 
electron when covalent bonds are 
not involved is of the order of 0.05 
electron volt. Thus a useful criter- 
ion for classifying conductors, semi- 
conductors and insulators is on the 
basis of the width of the energy 
gap. 

Because the energy gap for ger- 
manium and silicon is small, even at 
room temperatures some electrons 
are available for conduction, having 
broken from their valence bonds. 
While the number of electrons 
raised to the conduction level by 
thermal agitation is sufficient to 
place these two substances in the 
category of the semiconductors, it 
is insufficient to support a satis- 
factory degree of transistor action. 
Impurities such as arsenic (As), 
antimony (Sb) and boron (B) are 
frequently present in germanium 
and provide additional carriers to 
alter the conductivity. These and 
other impurities, gallium (Ga) and 
indium (In), for example, may be 
added in controlled amounts to pro- 
duee a desired value of conductivity. 
Even the purest germanium now 
available contains sufficient impuri- 
ties to provide free electrons or 
holes which materially increase the 
conductivity. In Fig. 5 is shown a 
basic arrangement consisting of an 
impurity atom, such as arsenic, in 
a matrix of germanium atoms. Ar- 
senic is a pentavalent element which 

means that its outermost and in- 
complete ring has five electrons. The 
closed rings of arsenic are three in 
number, consisting of two, eight, 
and eighteen electrons respectively, 
and do not enter into the picture, as 
mentioned earlier in this article, 
but their presence must be under- 
stood. 

The atoms in a solid are arranged 
in a definite order or pattern and 
this specific arrangement of atoms 
is called a lattice (Fig. 7). The 
positions of the atoms are called 
the lattice sites, and when one atom 
displaces another from its normal 
lattice site, it is said to enter the 
lattice structure substitutionally. 
On the other hand if an atom as- 
sumes a position within the volume 
generally enclosed by the lattice 
structure without being located at 
a lattice site, it is said to enter 
interstitially. 

The important characteristic of 
certain types of pentavalent impuri- 
ties, such as arsenic or antimony, 
is that they exhibit a greater affin- 
ity for certain lattice sites within 
the structure of the germanium 
than the germanium atoms norm- 
ally at those sites. Arsenic may be 
added when the germanium is in a 
molten state and upon solidification 
it is observed that arsenic atoms 
have entered the germanium lattice 
structure substitutionally. The elec- 
trons in the outer ring of the ar- 
senic atom then form their own 
covalent bonds with adjacent neigh- 
bors, as the figure shows, and there- 
by form a stable structure for the 
electrons of both arsenic and ger- 
manium which are involved in the 
valence bonds. But arsenic is pen- 
tavalent and there is one electron 

CONDUCTION BAND 

FORBIDDEN BAND 
OR 
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VALENCE BOND BAND 

CONDUCTION BAND 

FORBIDDEN BAND 
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ENERGY GAP 

(A) SEMICONDUCTOR (B) INSULATOR (C) CONDUCTOR 

FIG. 4-Energy level diagrams show differentiation of semiconductors, insulators 
and conductors by presence and width of various bands 
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FIG. 5-Germanium crystal structure, 
showing an atom of arsenic replacing 
one of germanium to form its own val- 
ence bonds with ad'pacent atoms and 
leaving one electron to add to the pos- 
sible current carriers. The fifth valence 
electron of the arsenic does not enter 
into a valence bond. A small amount of 
energy will bring it up to the conduction 
band of energy levels where it can act 

as a carrier of current 

left over. There are no adjacent 
electrons for this excess electron to 
form convalent bonds with and in 
accordance with the stability pic- 
ture described this electron is very 
easily ionized from the sphere of 
influence of the arsenic nucleus. It 
readily enters the conduction band 
to act as a free electron and a 
carrier. 

To remove such an electron from 
its ring, only about 0.05 electron 
volt is required and this energy is 
readily available from thermal agi- 
tation at room temperature. By 
comparison, 0.72 volt would be re- 
quired to remove this electron if 
it were in a covalent bond. 

Donors 

Thus the impurities provide addi- 
tional carriers for this semiconduc- 
tor at room temperature. Because 
these impurity atoms contribute an 
electron they are called donors, and 
it is a convenient mnemonic to ital- 
icize the n to show that donors give 
rise to n -type semiconductor mate- 
rial. 

This is an important concept : 

n -type germanium is due to a donor 
impurity and the majority carriers 
of electric current are negative par- 
ticles or electrons. 

The discussion here refers to a 
typical or prototype reorientation 
in the material, and in the german- 
ium pellet used in the transistor 
there are myriads of such impurity 

atoms contributing corresponding 
numbers of electrons. In a sample 
of high -purity germanium, one im- 
purity atom per 100,000,000 ger- 
manium atoms is a typical ratio. 
Controlled amounts of impurities 
are added in the manufacture of 
transistors to obtain an optimum 
impurity concentration. In such 
purposely contaminated germanium 
samples a comparable figure is one 
impurity atom per 10,000,000 ger- 
manium atoms, or roughly ten times 
that of the high -purity germanium. 

A trivalent impurity such as 
boron may be added to germanium 
when in the molten state and upon 
solidification the atoms of boron re- 
place atoms of germanium in their 
lattice sites. Each boron atom robs 
an electron from a neighboring val- 
ence bond, bringing to four the 
number of electrons in its valence 
ring. Having robbed this electron, 
as shown in Fig. 6, the boron atom 
forms its own covalent bonds with 
adjacent germanium atoms and 
thereby enters into a stable ar- 
rangement in the lattice structure. 
But the valence bond from which 
an electron has been taken now has 
a deficiency of one negative charge. 

Holes Redefined 
At this point it is suggested that 

the reader review the introductory 
definition of a hole given in the first 
article of this series.' It was stated 

that when an electron is removed 
from a neutral atom a positive 
charge is created and this is of the 
nature of a hole. However, this is 
a preliminary definition. 

In an accurate definition, the 
particular net positive charge re- 
maining when an electron is re- 
moved from a covalent bond is a 
hole. Strictly speaking, holes are 
an attribute of atoms whose elec- 
trons enter into valence bonds; 
merely removing electrons from a 
neutral atom does not create a hole 
in the semiconductor sense of the 
word. 

In this respect we are not talking 
about two tiny balls of fire spinning 
about the nuclei of which one has 
been removed to the boron atom. 
We are speaking of wave packets 
whose descriptive wave functions 
define the probability of finding 
these wave packets in the region of 
the germanium nucleus and whose 
quantum states are described by 
different quantum numbers when 
in a valence bond, compared to the 
quantum numbers when not in a 
valence bond. 

The redistribution of the quan- 
tum states of the electrons in the 
system when one has been removed 
from a valence bond is for physico- 
mathematical purposes conveniently 
described in terms of the positive 
net charge remaining and this con- 
venient abstraction is called a hole. 

N / i 
i \\ i \ i / / / HOLE+ r i 

...es_ 

® / BORON "ROtdS"ONE OF 
THESE VALENCE BOND 3 \ ELECTRONS TO/+( i1 t / , \ MAKE A ,# 1 +HOLE 

// / \ OF 4 I / \\ ,../ 
.E - ` 

FIG. 6-Germanium crystal structure showing an atom of boron replacing one of 
germanium, adding an electron to its valence ring of 3 and forming covalent bonds 
with nearest neighbors. A hole is created in the valence bond where the "robbed" 

electron had been 
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When so regarded the hole is en. 
dowed with a true positive mass, a 
true positive charge, a real velocity, 
and a real energy, and the system 
acts as if such a positive particle 
exists. 

The ball of fire picture is in- 
adequate for such an analysis and 
if heedlessly applied on a micro- 
scopic level within the atomic struc- 
ture of the solid will give inconsist- 
ent and inadequate explanations of 
observed phenomena. 

Acceptors 

Returning to the action of the 
trivalent impurities, because the 
boron atom has taken on an addi- 
tional electron it is called an 
acceptor and the impurity which 
acts in this manner is called an 
acceptor impurity. The word 
acceptor is written with an itali- 
cized p as a mnemonic for the fact 
that the material thus created is 
said to be a p -type material because 
the majority carriers of current are 
the positive charges or holes. 

Holes are regarded as true carri- 
ers of electric current because ob- 
served conduction phenomena in 
semiconductors can be explained 
only by the assumption that holes 
may play the same role in the con- 
duction process as do electrons. 
Normally both electrons and holes 
are present in a semiconductor 
material and both may act as cur- 
rent carriers in the conduction 
process. 

In n -type germanium, electrons 
greatly outnumber the holes, and 
are therefore referred to as the 
majority carriers; the holes are 
then called the minority carriers. 
In p -type material where the holes 
outnumber the electrons, holes are 
the majority carriers and the elec- 
trons are the minority carriers. 

Normally n -type germanium is 
used in point -contact transistors. 
Both n and p types are used in 
junction transistors. These types 
of germanium are the only two that 
are known and used in transistors 
at present. 

Lattice Structure 

In Fig. 7 is shown the lattice 
structure or array for the german- 
ium and silicon crystals. A crystal 
may be regarded as the fundamental 
building block or iterative unit of 

FIG. 7-A three-dimensional represen- 
tation of the crystal lattice of german- 
ium. Note the hexagonal arrangement 
of the atoms. Corner atoms are consid- 
ered as shared by eight similar cubic 
crystals with a common vertex, and the 
total contribution of all the corner 
atoms to a unit crystal is one atom. 
Crystal refers to the entire cubical 
structure; lattice refers to the arrange- 
ment of atoms within the crystal volume 

which certain materials such as 
germanium and silicon are made. 
When silicon and germanium freeze 
from their molten state they invari- 
ably freeze as a series of small re- 
peated units called crystals. 

In Fig. 7 the lines that outline a 
cube show the fundamental unit to 
be a cubical solid or volume. It is 
not necessary for all the atoms 
which form the crystal to be en- 
tirely within this cubical volume. 
For instance, each of the corner 
atoms is shared by the eight crys- 
tals which have a common corner at 
that lattice site. The eight atoms 
which actually compose the crystal 
are arranged in a regular geometric 
pattern of three dimensions which 
is called the lattice. It is not neces- 
sary that for every such cubical 
unit or crystal all the atoms be at 
their lattice sites nor that the ar- 
rangement always be as regular as 
the figure implies. The existence of 
interstitial atoms has already been 
mentioned, but in addition irregu- 
larities in the form of dislocations 
of various kinds are the rule rather 
than the exception. References to 
order and disorder in the literature 
refer to the irregularities in the 
crystal structure. 

In speaking about crystals, it is 
particularly important to distin- 
guish between the word crystal as 
used by the physicist and as used 
by the metallurgist. When the 

physicist says single crystals he 
means the microscopic iterative 
units each consisting of atoms ar- 
ranged as discussed previously. 
Regular and regularly -arranged 
crystals as defined by the physicist 
which are formed without creating 
boundary planes or so-called grain 
boundaries compose a single crystal 
in the sense of the metallurgist. 

The crystal of the metallurgist is 
a large single piece of metal which 
may, in some cases, weigh several 
pounds. In examining a crystal, the 
polycrystalline structure is recog- 
nized by the presence of lines on the 
surface of the material. The single 
crystal is recognized by the com- 
plete absence of such boundary lines 
or grain lines on its surface. The 
use of single -crystal germanium has 
contributed materially to the devel- 
opment of uniform and reproducible 
transistors. 

Summary 

(1) The fundamental structure 
of germanium is crystalline and the 
crystal is cubical in shape. 

(2) The electrons belonging to 
these atoms in the crystal enter 
into stable configurations known as 
valence bonds. The breaking of a 
valence bond produces a free elec- 
tron and a hole. 

(3) Pentavalent impurities such 
as arsenic displace atoms of ger- 
manium in the lattice structure to 
form four covalent bonds with the 
nearest neighbors allowing the fifth 
valence electron to be readily re- 
moved. In this way the arsenic 
impurities act as donors giving rise 
to n -type material. 

(4) Trivalent impurities such as 
boron enter substitutionally into 
the lattice structure of germanium, 
acquire an additional electron into 
the valence ring and form four co- 
valent bonds with the nearest neigh- 
bors. In this way the boron impur- 
ity atoms act as acceptors giving 
rise to p -type material. 
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Audio Impedance and 
Modified bridge technique permits measurement of a -c circuit values with minimum of 
components. Impedance and phase angle are read off directly, eliminating calculations, 

from this simple meter that requires no standard of inductance or capacitance 

ALTERNATING -CURRENT circuit 
parameters can be measured 

over a range of 0 to 100,000 ohms 
impedance at frequencies between 
30 and 15,000 cycles using the 
circuit shown in Fig. 1. The value of 
the measured impedance is given as 
a complex impedance in polar form. 
A null method of indication is used 
for both the magnitude impedance 
and phase -angle indications. Cali- 
bration is independent of frequency 
and magnitude of the applied 
signal voltage. 

The operating principle involves 
a comparison of a voltage across a 
calibrated resistance with respect 
to a voltage across an unknown im- 
pedance where the resistance and 
impedance are in series. When the 
voltages are equal the impedance 
of the unknown will equal the value 
of the calibrated resistance. If two 
equal arms are added to form the 
bridge circuit shown in Fig. 2, the 
sum of the unbalance voltage Ed as 
it is related to the voltage across 
the calibrated resistance will be 
proportional to the phase angle of 
the measured impedance. The result 
is given in terms of magnitude 
impedance and phase angle. 

By means of a system of balanced 
rectifiers and a switching arrange- 
ment, the voltages are converted to 
direct current and compared by a 
null indication method. 

Operation 
When the voltage across the cali- 

brated resistance is equal to the 
voltage across the unknown im- 
pedance then equal voltages will be 
applied to the grids of the cathode 
followers. 

For equal input voltage from 
the cathode followers the output 
of the balanced diode rectifiers 

By JULIAN E. HANSEN 
Transmitter Engineer 
Radio Station KSL 

Salt Lake City, Utah 

is zero. Thus, a null is obtained 
when the value of the calibrated 
resistance is equal to the value of 
the unknown impedance. 

After the magnitude impedance 
has been determined, the ganged 
switches shown in Fig. 1 transfer 
one side of the balanced rectifier 
from the output of V, to the output 
of the cathode follower V,, the grid 
of which is driven by voltage that 
may be present at the junction of 
the right-hand arms of the circuit. 
The voltage at the cathode of this 
tube is proportional to the function 
of the phase angle of the measured 
impedance and is compared with 
part of the voltage appearing across 
the calibrated resistance. 

The voltage across the calibrated 
resistance is impressed on the grid 
of V, and appears across the poten- 
tiometer R, forming part of the load 
in the cathode circuit of V1. 

The other side of the balanced 
rectifier is now connected to the 
arm of the potentiometer rather 
than directly to the cathode of V1. 
By this means a part of the voltage 
across the calibrated resistance is 
made available for comparison with 
the unbalance voltage. The re- 
sistance R, connected between the 
cathode of V, and the potentiometer 
is necessary to drop the voltage 
across the potentiometer to a value 
equal to that appearing at the 
cathode of V, when the phase angle 
of the unknown is 90 deg. 

The relative value of these volt- 
ages and the ratio of the resistance 
of the potentiometer to resistance 
of R1 is explained by reference to 

the vector in Fig. 3, where 

E 
Ed = 2tan O and ERS 

= 2 os O 

If the unknown is a resistance, 
the junction of the A and B (Fig. 2) 
will be at zero voltage; therefore 
the arm of potentiometer RZ will be 
at zero voltage and at a position cor- 
responding to zero phase angle. 
Conversely, if the unknown is re- 
active, the arm of the potentiometer 
will be at a position determined by 
the value of the unbalance voltage 
Ed. The potentiometer can thus be 
calibrated in terms of phase angle. 
The dial graduation in degrees is 
nearly linear. It should be noted 
that a balance for magnitude im- 
pedance is made before the phase 
angle is measured. Except for this 
requirement there is no interaction 
between the controls used for 
magnitude impedance and the 
phase -angle measurement. 

The sign of the phase angle can 
be determined by changing the 
frequency of the signal source 
slightly in a known direction and 
observing its effect on the im- 
pedance. Since a variable frequency 
oscillator is usually available as a 
signal source this method has been 
used. However, the sign of the 
phase angle could also be deter- 
mined by connecting suitable values 
of capacitance across the standard 
or unknown arms of the bridge 
circuit, thereby adding to or sub- 
tracting from the value of the re- 
actance of the unknown with its 
resultant effect on impedance. 

The high input impedance of the 
cathode followers reduces the load- 
ing effect on the bridge circuit, 
which is the principle source of 
error. The low output impedance of 
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Phase -Angle Meter 
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6+ 
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15 

FIG. 1-Circuit of the bridge, balanced rectifier and indicator. To save space in actual 
equipment. phase and calibrated resistance are mounted coaxially 

the cathode followers reduces the 
loading effect of the stray wiring 
capacitance as well as loading 
caused by the diodes. This also per- 
mits the use of a low -resistance 
wire -wound phase -angle control. 

Potentiometer R3 connected as 
part of the load resistance on the 
diodes is used to balance the diode 
rectifiers. It will also compensate 
for slight gain differences in V, 

and V2. 

Zero Check 

In addition to the switch posi- 
tions necessary for the impedance 
and phase -angle measurement, a 
third position checks zero setting of 
the vacuum -tube voltmeter. This is 
accomplished by disconnecting the 
calibrated resistance and unknown 
arms from the circuit and at the 
same time grounding the junction 
of the A and B arms. Since these 
arms are of equal value they can 
function as an accurate voltage 
divider to provide identical voltages 
to each of the cathode followers. 
While the primary function of the 
check is to eliminate error owing 
to drift of the vacuum -tube volt- 
meter used for null indication it 
also checks the electrical symmetry 
of the cathode followers VI and V. 
and the balanced diodes. 

The voltmeter used for null indi- 
cation is a series -balanced d -c 
amplifier' with a microammeter for 
a load. Its stability is good and a 
regulated power supply is not re- 
quired. Zero adjustment is by 
means of the 1,000 -ohm variable 
resistance in the lower half of the 
6SL7, in Fig. 1. 

The value of the calibrated re- 
sistance that determines the range 
of the instrument is 0 to 100,000 
ohms, made up of a combination of 
decade steps and a continuously 
variable control of 0 to 1,000 ohms. 
The reactance of the resistance 
should be held to a low value. The 
control calibrated in phase angle 
has a value of 1,000 ohms. 

It is necessary to give the bridge 
transformer special consideration. 
The capacitance between the sec- 
ondary and ground should be held 
to a low value. If this is not done 
the accuracy of the instrument will 
be affected at the higher frequen- 
cies. It is also necessary that the 
primary have a d -c resistance of 
such a value as to provide proper 
bias for the 6AQ5 input tube. 

The impedance ratio of the trans- 
former is a compromise value be- 
cause the load impedance is vari- 
able. Load impedance is fixed by 
the value of the unknown impedance 

SIGNAL 

SOURCE 

FIG. 2-Simple bridge circuit shows 
derivation of voltage Ed 

ER; I 

EA 

`s 
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, 

+904'-- Ed ; 
a 

lAss 
j-90° 

2 
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Etx Ld.F. Z Tan á 

ERS 2 Cos 9 

FIG. 3-Relationship of voltages shown 
above is described in text 

being measured. The compromise 
ratio decided upon was approxi- 
mately 200 to 1. The transformer 
is driven by a cathode follower to 
minimize the effect of this variable 
load impedance and to reduce wave- 
form distortion. 

The transformer was constructed 
from an audio driver type with a 
turns ratio of approximately 1 to 1 

of which the inside winding has a 
d -c resistance of about 500 ohms. 
The outside winding of the trans- 
former was removed and an electro- 
static shield placed over the inside 
winding. Wood spacers support the 
secondary with an air space be- 
tween it and primary and between 
secondary and core, minimizing ca- 
pacitance to ground. 

Suitable combinations of resist- 
ance and capacitance were used to 
calibrate the phase -angle dial. With 
a variable -frequency source a mini- 
mum of such combinations is neces- 
sary to complete the calibration. 

The author is indebted to Duane 
E. Beecher, formerly with radio 
station KSL and now with Hughes 
Aircraft Co, for his helpful sugges- 
tion leading to improved linearity 
of the phase -angle dial. 
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Analog Computer Solves 
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FIG. 1-Stepping switch in control unit governs analog multiplication of initial data values by proper coefficients. Free -running multi - 
vibrator is basic timing unit 
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geophysical Problems 
Subsurface features can be studied from measurements made on earth's surface but 

interpretation of data is laborious and time consuming. Specially designed analog 

computer saves time and effort. Digital read-out enhances accuracy and stability 

By S. KAUFMAN 
Exploration and Production Research Laboratory 

Shell Oil Company 
Houston, Texas 

GEOPHYSICAL EXPLORATION iS 

often carried on by making 
magnetometric or gravimetric 
measurements on the surface of the 
earth and interpreting them in 
terms of subsurface features. The 
analog computer to be described 
was devised to perform rapidly the 
arithmetic operations required to 
interpret potential -field data. 

The need for rapid computation 
of geophysical data arises from the 
large number of calculations re- 
quired. A typical region of interest 
may be 1,000 square miles, which 
for half -mile grid spacing contains 
4,000 values of initial data. For 
every value of initial data a sepa- 
rate computation is required that 
consists of summing as many as 43 

terms, each term being a product of 
one of the initial values by one of 
a set of predetermined coefficients. 
Since, as many as five different sets 
of coefficients may have to be ap- 
plied separately, analysis of a typi- 
cal area may require more than 
20,000 lengthy calculations. 

Other Applications 

The computer, however, is not 
restricted to geophysical problems 
since the operations performed are 
of a more general type where, given 
a large set of values of initial data 
and a smaller set of coefficients, it 
is desired to pair each coefficient 
with a selected member of the large 
set of numbers, multiply each pair 
of terms, and sum the products. 
The coefficients are then repeatedly 
paired with different groups of 
numbers from the large set, and 

This article is based on a paper pre- 
sented at the 1952 National Instrument 
Conference. The complete paper will ap- 
pear in the conference proceedings. 

Computer operator reads answers on counter -chronograph (center), initial values are 
set up on data boards, left and right 

multiplication of pairs and summa- 
tion of products continues. 

General Description 

Initial data is stored on a large 
jack board arranged in the desired 
grid pattern. An array of voltages, 
is presented, each voltage propor- 
tional to the measured value of the 
field at the corresponding field grid 
point. A movable plug board whose 
plugs are arranged to select a de- 
sired set of grid voltages engages 
the jack board. 

Selected voltages from the plug 
board are fed separately to the fixed 
contacts of a stepping switch whose 
rotating arm samples each contact 
in succession. The arm is con- 
nected to a precision resistive di- 
vider whose output taps are ar- 
ranged so the included resistance is 
proportional to the coefficients re- 
quired in the computation. Several 
sets of coefficient dividers are in- 

corporated in the computer and are 
readily chosen by a selector switch. 

The taps of the voltage divider 
connect to a second bank of fixed 

contacts of the stepping switch. 
Sampling the jack -board voltages in 
synchronism with the proper tap 
of the voltage divider makes avail- 
able a succession of voltages, each 
proportional to the product of a 

measured field value by a prede- 
termined coefficient. 

Read-out is initiated by feeding 
the voltages to a voltage compar- 
ator, which produces a pair of 
pulses for each voltage input, whose 
time spacing is determined by the 
magnitude of the voltage. These 
pulse pairs activate one of two elec- 
tronic counter -chronographs, the 
choice depending upon the algebraic 
sign of the coefficient. Here succes- 
sive time -interval measurements 
are accumulated. Subtraction of 
negative -term accumulation from 
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positive -term accumulation occurs 
at the end of each sampling cycle, 
and the final answer is read out 
directly. 

This type of read-out is accurate 
because it does not require appreci- 
able power from the voltage source 
nor does it upset any voltage rela- 
tions. Its circuits can be designed 
to make it relatively independent of 
variations, with resultant long-time 
stability. 

Fundamental timing of the sys- 
tem, which controls the rate of oper- 
ation of the stepping switch, and 
hence the rate of accumulation of 
partial products, is adjusted for 
about five operations per second. 
Once data are set into the jack 
board, the process of 43 multiplica- 
tions and final summation is accom- 
plished in about 10 seconds. 

Layout 

A front view of the apparatus is 
shown in the photograph. The 
panels at either side contain input - 
data controls to adjust the voltages 
at the jack board located at desk 
level in front of the operator. 

The computer has a storage ca- 
pacity of 900 values, corresponding 
to a grid region of 60 columns by 
15 rows. The jack board contains 
1,740 jacks, so interwired that the 
computation of each row of points, 
after the first, requires resetting 
only 60 input -data values per row. 
One series of 3,300 computations 
made twice for checking purposes, 
was performed at an average rate 

of slightly less than one minute per 
computation. 

The plug board is shown inserted 
in the upper portion of the jack 
board. Two counter -chronographs 
are located above the jack board. 
The answer is obtained from direct - 
reading neon -light indicators on 
the lower counter -chronograph. All 
operations are controlled from the 
control panel in the operator's 
left hand. 

Data -Input Circuit 
The data board, jack board and 

plug board comprise the data -input 
section shown schematically in 
the upper left portion of Fig. 1. 
One 100,000 -ohm shunt potentiom- 
eter and one 5,000 -ohm series po- 
tentiometer on the data board are 
connected to each jack of the jack 
board making any voltage from zero 
to V independently available at 
each jack. Jacks are arranged in 
a two-dimensional hexagonal array. 
The plug board, with plugs also ar- 
ranged in a hexagonal pattern, en- 
gages the jack board. Each fixed 
contact of Si connects through a 
correspondingly numbered plug to a 
selected jack. 

The arm of Si, is always loaded 
by a resistive voltage divider. 
One of several dividers may be se- 
lected. Total resistance of each di- 
vider is 100,000 ohms but the 
amount of resistance across each 
tap is preset in accordance with the 
desired calculation. The arm of S. 
selects in succession each voltage 
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FIG. 2-Voltage comparator converts voltage product from analog unit to corre- 
sponding time intervals that are summed by counter -chronographs 

presented to S,A by the plug board, 
multiplied by one of the factors de- 
termined by the voltage divider. 
This succession of voltages is led to 
the voltage comparator through S2, 
the calibrate -operate switch located 
on the control panel. 

Inserting Input Data 
Each input -data control is set by 

a comparison scheme using only one 
precision element. Data insertion 
consists of adjusting the voltages 
at the jacks of the jack board so 
that when the jacks are loaded by a 
100,000 -ohm resistor, the voltages 
present are proportional to the 
initial input data. 

Use is made of R,, a 10 -turn po- 
tentiometer, with better than 0.1 
percent linearity, and a direct -read- 
ing dial. It is connected, in series 
with R,, between the primary volt- 
age source V and ground. If all 
the initial input data in the region 
of interest are in such units that 
the numerical values lie between 
zero and 1,000, then the voltage ap- 
pearing at the arm of the R. which 
is proportional to the dial reading, 
can readily be adjusted to be pro- 
portional to any initial input value. 

Control Unit 
The control unit governs the mo- 

tion of the rotating arms of the 
stepping switch. Relay RE, con- 
trols the motion of the rotating 
arms of S,A, B, C ,,,d D and the make - 
break contactor Si,. The switch is 
so designed that each interruption 
of current through RE, causes the 
switch to move one step. 

Power from T, is rectified, passed 
through SRE,, and the normally 
closed contacts of RE2. Dual -triode 
V, is a free -running multivibrator, 
with a period of about 0.2 second; 

is a cathode follower; V25 is 
diode -connected and is used as a 
damper. 

Rise in voltage at the plate of V 
causes increased conduction in V,A; 
the resulting rise across R. acti- 
vates the relay RE2, opening its 
normally closed contacts. Opening 
the contacts of RE2 interrupts cur- 
rent flow through RE, causing arms 
A, B, C and D of S. to move one 
step. This motion causes S, to 
close momentarily, shorting out R. 
and a negative -going trigger syn- 
chronized with the stepping of the 
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rotating arms of S, is fed to the 
delay multivibrator in the voltage 
comparator. 

Scale Factor 

Since voltage source V is com- 
mon to the data board and the 
potentiometer (R,) used for data 
insertion, the reference voltage ob- 
tained at the arm of S,B is always 
proportional to the desired compu- 
tation, independent of the value of 
V. However, it is advantageous to 
set voltage V so that the time in- 
terval determined by the voltage 
comparator for voltage V input is 
a round number, such as 10,000 
microseconds. 

Voltage Comparator 

Conversion from voltage to time 
is accomplished in the voltage com- 
parator. For a given voltage input, 
the output is a pair of pulses whose 
time separation is a linear function 
of the magnitude of the reference 
voltage. Since the reference volt- 
age is obtained from a series of 
switching operations, sufficient time 
delay is incorporated in the voltage 
comparator to allow transient volt- 
ages to disappear. 

A linearly rising voltage wave- 
form synchronized with the inser- 
tion of a reference voltage is pro- 
duced. The start of this rising volt- 
age is coincident with the first, or 
start, pulse. When the rising volt- 
age is equal in magnitude to the 
reference voltage, a second pulse is 
produced. This pulse pair is fed 
to a counter -chronograph and the 
time interval accurately measured. 

The circuit diagram of the com- 
parator is shown in Fig. 2. The 
trigger input is obtained from S,F, 
hence is synchronized with the mo- 
tion of the stepping switch S,. Dual 
triode V, is a biased multivibrator, 
with V,B normally conducting. The 
negative -going trigger changes the 
state of V,, but recovery is auto- 
matic. The time between trigger- 
ing signal and recovery is deter- 
mined by the values of R R2 and C1. 

Pertinent waveforms are illus- 
trated in Fig. 3. Figure 3A is the 
waveform seen at the second plate 
of V, (Fig. 1). The waveform at 
the first plate of V, (Fig. 1) is ex- 
actly synchronized with this wave- 
form, but is positive -going instead 
of negative going. Thus, at zero 

time, RE2 is opened and the stepping 
switch moves. Because of mechani- 
cal linkages between the motion of 
the stepping switch and the activa- 
tion of S,F, the negative -going trig- 
ger to the comparator does not start 
until time A. Its waveform is 
shown in Fig. 3B. This trigger 
activates V, whose output is seen in 
Fig. 3C. The negative -going re- 
covery at time B becomes the de- 
layed input signal to V2, the sweep - 
gate multivibrator. 

The sweep -gate multivibrator is 
a biased multivibrator. Its output 
waveform, shown in Fig. 3D, has 
a duration of about 12,000 micro- 
seconds, so chosen to be slightly 
longer than the maximum single 
count. It is differentiated by C2 

and R3, and amplified by the biased 
amplifier V3_4; V3B is a direct -coupled 
cathode follower whose output is 
the start pulse. This pulse is about 
+75 volts in amplitude, with a rise 
time of 0.2 microsecond. Its occur- 
rence in time is coincident with the 
leading edge of the sweep -gate 
waveform. The sweep gate is also 
used as a gating pulse for switch 
tube V that initiates the linearly 
rising waveform from which the 
stop pulse is derived. 

Counter -Chronographs 

The counter units are commercial 
electronic counter -chronographs. 
Each counter chronograph consists 
of an oscillator, a switch and a 
counter. The oscillator is crystal - 
controlled at 1 me and operates con- 
tinuously. The switch can be opened 
by a start pulse and closed by a stop 
pulse. Only while the switch section 
is open does the oscillator signal 
enter the counter and the reading of 
the counter, therefore, indicates the 
number of cycles of the crystal 
oscillator produced during the in- 
terval between the start and stop 
pulses. 

For present purposes, several 
modifications have been made: (1) 
The lock-out circuits of both count- 
ers have been removed. Thus, the 
elapsed times between the start 
and stop pulses of successive pairs 
of pulses can be accumulated. (2) 
Either counter can be made inactive 
by application of a disabling volt- 
age. While in a disabled condition 
no count is indicated, even though 
start and stop pulses are applied. 
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FIG. 3-Waveforms from voltage com- 
parator 

(3) The counters have a storage 
capacity of 10° counts, or 6 decades, 
before the final decade delivers an 
output pulse. A self -stop circuit 
has been added so that the output 
pulse of the sixth decade of the 
second counter furnishes a stop 
pulse to both counters. 

Test Circuit 

The purpose of the test circuit 
is to check the electronic portions of 
the system by introducing an arti- 
ficial problem whose answer is 
know and observing the machine - 
calculated answer. The circuit, 
shown in Fig. 1, is similar to one 
of the data -input units. With the 
plug board removed from the data 
board and the test switch in on 
position, a constant voltage is ap- 
plied to the arm of S,4. The test 
problem, therefore, is the artificial 
problem of a uniform field distribu- 
tion. The magnitude of the test 
voltage, hence the magnitude of 
the uniform field, can be adjusted to 
any desired value between zero and 
maximum. Because the coefficients 
for the computation are known, the 
correct answer is easily calculated 
and the overall performance of the 
computer can be checked. 
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VENEER EDGE GLUER-Conveyor brings small sheets of veneer stork into machine at right, where rollers apply glue to edges and 
hold edges together during passage between electrodes of electronic generator. Continuous glued sheet emerging at 45 feet per minute 

is cut automatically into large sheets by air -operated cl:: -per at left in this Northwest Syndicate, Inc. installation 

THROUGH HEATING EDGE GLUING 

GLUE LINE 

STRAY -FIELD HEATING 

FIG. 1-Three basic production techniques employed by woodworking industry for electronic curing of glue lines 

Dielectric Heating Cuts 
Case histories of successful applications in which electronic glue -curing improves quality 
and speeds production of wood products as well as cuts costs. Included are continuous 
edge -gluing of veneer and core stock, curing all glued joints simultaneously in television 

cabinets, forming veneers into curves, and gluing entire freight car walls 

DIELECTRIc heating is the quick- 
est way to get uniform non- 

destructive heat into electrically 
and thermally nonconducting wood. 
It makes possible a complete glue - 
curing cycle in wood -bonding of 
less than one minute, compared to 
the conventional 30 minutes of oven 
glue -heating and nine or more hours 
of glue -drying in woodworking 

applications. The speed and uni- 
formity of heating provide as 
further advantages a greatly im- 
proved quality of product, economy 
of operation, minimized space re- 
quirements and an efficient produc- 
tion -line setup. 

In general, dielectric heating 
gives a glue -curing production rate 
of 100 to 250 square inches of glue - 

line per kilowatt -minute for wood 
bonding, with power in terms of 
heater output. 

Methods Employed 

Electronic wood -gluing is gen- 
erally performed by one of three 
basic methods-through heating, 
edge -gluing or stray -field heating, 
as -shown in Fig. 1. 
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PANEL EDGE GLUING-One-man edge -gluing machine setup developed by Electronic Heating Corp. for producing large panels and 
core stock used in furniture. Glue is applied to edges of pieces by conveyor -type applicator at right, after which operator places them 
on bed of machine to start sequence of moving into press, applying pressure, heating for about 40 seconds, opening press and ejecting 
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FIG. 2-Examples of electrode shapes and locations used for some of the commonest types of joints in wood materials 

Woodworking Costs 
The electrodes are parallel to the 

glue lines in through heating, this 
method being used where laminated 
sections are glued together to make 
plywood sheets or curved panels; 
it is also used in many assembly 
operations. 

In edge -gluing the dielectric 
heater electrodes are perpendicular 
to the glue lines. This method is 
used for core stock and panel - 
gluing, veneer splicing and some 
assembly work. Since the electrical 
conductivity of glue is greater than 
that of wood, the glue line absorbs 
most of the radio -frequency energy 
available, making this method 
somewhat faster than through 
heating for the curing of equivalent 

By R. E. NELSON 
Field Engineer 

Machlett Laboratories, Inc. 
Springdale, Conn. 

glue -line area of wood products. 
Stray field heating makes use of 

fringing fields between adjacent 
electrodes to cure glue lines acces- 
sible from only one end of the 
object. It is used to attach struc- 
tural members to the inner and 
under sides of cabinet panels. 

Veener Production 

One of the more recent unique 
applications is continuous edge - 

gluing of veneer stock ranging in 
thickness from /s inch to inch: 
By dielectric heating, narrow se- 
lected clear stock, sliced or rotary 
cut, may be glued edge to edge, the 
stock flowing at right angles to the 
run of the grain and at a continuous 
speed up to 45 feet per minute. 
These veneers may vary from four 
feet to eight feet in length meas- 
ured parallel to the grain. As the 
continuous glued sheet emerges 
from the off -bearing end, a clipper 
automatically cuts the stock into 
any desired widths, usually produc- 
ing sheets of stock for plywood 
faces 4 feet by 8 feet in size. This 
device replaces methods of holding 
the veneers edge to edge with 
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gummed tape or much slower meth- 
ods of joining the wood edge to 
edge with glue set by contact with 
heated platens. 

One of the earliest and outstand- 
ing uses of dielectric heating is the 
setting of glue in laminated sheets 
or plywood.' After the gluing and 
lay-up operation, several plywood 
sheets are stacked within a hydrau- 
lic press and heated electrically, as 
shown in Fig. 2, to 250F for com- 
plete glue setting, in less than 10 
minutes for 24 -inch stacks, after 
which finishing operations on the 
plywood can be immediately carried 
out. This method contributes to 
in -line production and eliminates 
storage space and drying -room 
needs (10-15 hours for complete 
glue -setting) associated with the 
older oven -heating process. 

Lumber Edge -Bonding 

The principles involved in the 
continuous electronic edge -gluing 
of veneers have also been applied 
with excellent success to lumber 
in continuous forward movement.' 
Units are being built for the con- 
tinuous edge -gluing of lumber in 
stock lengths or submultiples 
thereof up to 75 inches in length, 

inch to 1i inches thick in soft- 
woods, and random widths moving 
through the electronic press at 15 
lineal feet per minute. Submultiples 
of 75 inches, such as three rows 
of panel stock 24 inches long or four 
rows of 18 -inch long stock, may be 
run simultaneously. As the con- 
tinuously glued strip or strips 
emerge from the off -bearing end 
of the press, a flying -saw mech- 
anism traveling with the moving 
stock cuts it off into given panel 
widths. 

Electronic edge -bonding of nar- 
row boards to form large panels 
and core stock is applied in the 
manufacture of desks, tables and 
other types of furniture' One 5 - 
kilowatt one-man edge -gluing panel - 
making unit operates at a frequency 
of approximately 5 me and will glue 
panels up to 37 inches by 50 inches, 
with thickness from inch to 2 
inches. The heating time is usually 
30 to 50 seconds. The entire opera- 
tion, handled by one man, is auto- 
matic; one pushbutton starts the 
sequence of applying top and edge 
pressure, heating, opening press, 
and ejecting panels. Production is 
continuous at the rate of a panel 
in less than a minute, with finishing 

operations following immediately. 
Rway Furniture Co. makes use 

of electronic edge bonding equip- 
ment to glue and cure 10,000 square 
feet of panels in a two -shift, 18 - 
hour day. The operation is fully 
automatic, with the operator's only 
duty being to load boards on the 
feed belt and remove completed 
panels. Time cycles vary with the 
type of wood stock being glued- 
such as poplar, birch, ash or elm, 
but are always below 40 seconds. 

For core stock or edge -gluing ap- 
plications, where narrow relátively 
inexpensive boards are glued edge to 
edge to form large panels, the basic 
installation consists of the r -f gen- 
erator, an air or hydraulic -operated 
press for application of edge pres- 
sure to the core panel, and a layup- 
infeed table with glue spreader.' 
A typical installation of a Westing- 
house 10 -kw r -f generator and 
Earle Hart Co. core press turns 
out one -inch -thick panels approxi- 
mately 36 inches by 84 inches with 
heat cycles of 35 seconds. Based 
on increased production and labor 
savings, press -generator combina- 
tions costing about $15,000 pay for 
themselves in less than a year. 

Production from these edge -glu - 

CABINET WALL GLUING-Glue used to join mounting blocks and other wood members to panels of television cabinet subassemblies 
are cured in about 15 seconds in this Westinghouse 10 -kw installation. Man at right places blocks and strips in pallet -type positioning 

jig; outer panel is set over this after glue is applied 
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ing presses runs up to 10,090 board 
feet per eight -hour day; the pro- 
duction figure depends on the type 
of wood being glued and the aver- 
age number of glue lines in the 
panels, and assumes that room - 
temperature -setting urea glues are 
used. For estimating purposes, 
hardwood core panels can be cured 
at a rate of 150 square inches of 
glue line per kilowatt -minute of 
heater output; for soft woods, the 
production rate is about 250 square 
inches of glue -line per kilowatt - 
minute. 

Production rate by edge -gluing 
has been a controversial subject. 
In edge -gluing a tennis racket, for 
example, it is possible to get pro- 
duction rates ranging up to 750 
square inches of glue line per kilo- 
watt -minute: in this application the 
volume of wood is very small rela- 
tive to the volume of glue line and 
little power is lost to the wood. 
The rates of 100 to 250 square 
inches of glue -line per kilowatt - 
minute apply in general to core 
stock and panel production. 

Subassembly of Wood Products 

Butter tubs from wood scraps is 
another achievement of dielectric 

heating. Wisconsin Butter Tub 
Company's plant in Marshfield, 
Wisconsin uses a Bell Machine elec- 
tronic edge -gluing press and spe- 
cial machines designed by the user 
to do this job.' Scrap pieces, too 
short to be used in the sash and 
door industry, are electronically 
glued in a press. A conveyor -type 
glue spreader applies urea resin 
glue to one edge of the boards and 
delivers them to the operator who 
assembles a press load of eight 16 
by 16 by 11 inch panels on a press 
layup table. The gluing operation 
is fully automatic, with the charge 
being pushed at the touch of a foot 
pedal into the press, which in turn 
applies pressure to the panels ; a 
complete set is obtained in a glue - 
curing cycle of less than a minute. 

From the glued panel, four 
slightly tapered pieces with beveled 
edges are cut on a circular saw. 
These pieces then go to a bandsaw 
where they are clamped in a special 
rotating fixture and are split in two 
pieces, each having one curved sur- 
face. From the bandsaw they go to 
special planers where the one flat 
surface is planed to a curve paral- 
leling that of the sawed face, giving 
the final shape of the tub or bucket 

staves. Bottoms and covers are also 
turned from electronically glued 
panels. Electronic gluing, in use 
here for over two years, has stepped 
up production to 2,000 per day, 
these being used as containers for 
butter, shortening, oleomargarine, 
jams, jellies, mincemeat, sauerkraut 
and fish, and as hand -painted waste- 
baskets for the novelty trade. 

TV Cabinet Assembly 

Probably one of the most com- 
petitive markets in the woodwork- 
ing industry is that encountered in 
the manufacture of tv cabinets. 
Here the elimination of a few 
screws on each cabinet can repre- 
sent thousands of dollars in annual 
savings, and r -f heating has been 
able to do just that. An air -oper- 
ated press for gluing the several 
sides of a console tv cabinet to- 
gether in one operation has elimi- 
nated driving screws or clamping 
for a prolonged glue cure period.' 
This air -operated installation turns 
out 500 cabinets per 16 -hour day. 
Based only on labor saved in not 
having to drill and drive screws as 
was previously done in assembling 
cabinets, it has been possible to 
cut production time by 20 percent, 

BOXCAR WALL GLUING-Entire wall subassembly for plywood freightcar is here being prepared for moving into electronically heated 
press to cure glue joints between reinforcing strips and plywood faces. Equipment was developed by Thermex Division of The Girdler 

Corp. Resulting cars are stronger than conventional steel cars 
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with a corresponding reduction in 
labor cost. In addition, elimination 
of the screws saves 3.9 cents per 
cabinet, or about $4,300 in a 222 
work -day year. This manufacturer 
has about 30 r -f generators per- 
forming practically all types of 
gluing jobs. 

Stromberg -Carlson has gained 
increased output of television 
cabinets per assembly fixture, re- 
duced production costs, and im- 
proved cabinet quality through the 
use of dielectric heating. Further, 
rejects for repairs dropped from 
as high as 15 percent in humid 
weather with older gluing methods 
to percent under the same condi- 
tions but with electronic glue -cur- 
ing. Production loss due to high 
humidity and slow -drying is no 
longer a factor. Production savings 
due to the installation of r -f heat- 
ing for assembly gluing paid for 
the electronic equipment in nine 
months. 

In the manufacture of television 
and other types of cabinets, stray - 
field heating has proved particularly 
useful for the quick curing of glues 
joining mounting blocks and other 
wood members to the inside of 
panels. The electrodes consist of 
straps at alternating positive and 
ground potential. The wood pieces 
are jigged on the wood members 
on the conveyor; glue is next ap- 
plied, and cabinet panels are placed 
on top of the pieces just before the 
subassemblies are pushed through 
the press for setting of the glue. 
This setup is suited to in -line pro- 
duction and an endless conveyor 
belt system. The heat cycle of one 
installation with a 10 -kilowatt out- 
put electronic heater is about 15 
seconds, the actual total 8 -hour 
production being in excess of 1,000 
panel sides. Labor costs at a plant 
having six electronic installations 
of this type average 9 cents per 
panel less than with older methods 
involving clamps, for an annual sav- 
ing of about $20,000 a year. 

Progressive Hoosier Cabinet Co. 
is another woodworking manufac- 
turer who has experienced man- 
power, floor area and material cost 
savings in the gluing and curing 
of panel -to -frame television cabinet 
assemblies with electronic bonding 
equipment. One girl simply applies 
glue to frame members, loads the 

machine with two panels at a time 
and pushes a button. After the 50 - 
second heating cycle another girl 
removes bonded cabinet subassem- 
blies completely cured, ready for 
machining. Output averages 80 
panels per hour. 

Boxcar Walls 
Massive subassembly work is also 

being done with dielectric heating 
as a production tool. A plywood 
freight car, stronger and lighter 
than conventional cars, has been 
made possible by electronic curing 
of glued joints. Pressed Steel Car 
Company preassembles the boxcar 
sides, and top and floor panels, as 
complete units. Each assembly is 
then moved into an r -f heating press 
which cures the glued joints. This 
new technique permits fast produc- 
tion of freight cars built sturdily 
for rough railroad service. 

Forming Curved Surfaces 
Glue -curing and forming opera- 

tions for laminated clock cases, 
chair seats and backs, piano sec- 
tions, sporting goods and other 
wood products are being done by 
through heating with 13.6 -mc r -f 
energy. Units with outputs of 2 
kw and 10 kw are in operation at 
The Seth Thomas Clock Co. and 
The American Furniture Co., re- 
spectively. Generally a pair of dies 
existing from previously used meth- 
ods is faced with sheet brass elec- 
trodes, these dies and installed 
electronic equipment being capable 
of handling production require- 
ments. Considerable cost savings 
over previous slow glue -curing 
methods requiring a large number 
of dies are achieved by these more 
advanced production systems. 

Improvement in Quality 
With ele -tropic glue -curing, rad- 

ical changes in moisture content of 
the lumber and pockets of resin 
must be watched, because arcing 
and open glue lines will result. An 
electronic edge -gluing machine is 
considered not only an instrument 
for more efficient production but 
also an electromechanical inspector 
for controlling quality.° With an 
electronic edge gluer, lumber that 
has more than 4 or 5 percent mois- 
ture differential to the panel itself 
will be rejected, because the gen- 

erator will refuse to glue it, the 
machine having been set for a cer- 
tain cycle for properly dried stock. 
Lumber of mixed species, mixed 
densities, low temperature, exces- 
sive thickness variations and poor 
jointing will be revealed by unglued 
joints. 

High -frequency heating provides 
increased production and lower 
labor costs, particularly where pro- 
duction volume justifies the setting 
up of special jigs to glue specific 
joints or formed plywood. The pro- 
duction cost of fabricating water- 
fall bends on beds (shown in Fig. 
2) was cut 40 percent by using r -f 
to set the glue in a routed joint 
after the bend was formed with 
pressure. A table -model television 
cabinet is being assembled in a jig 
and completely bonded in 2 min- 
utes, where the old method required 
4 hours drying in clamps while piled 
in a heated room. 

With r -f, the production of ply- 
wood drum -type gasoline tanks for 
the armed services jumped 25 per- 
cent, the labor cost dropped 20 per- 
cent, the quality was improved and 
the tooling cost was only 50 percent 
of the cost estimated for the old 
method. Mass production of bent 
plywood furniture has been made 
possible with the use of high -fre- 
quency heating. In one quick oper- 
ation the veneers are formed into 
simple or compound curves and the 
adhesive set to hold the form re- 
quired. 

In the mounting of plywood onto 
frames for the manufacture of case 
tops and furniture, r -f stray -field 
heating of glued joints has elimi- 
nated nailing and filling the nail 
holes, with 50 percent reduction in 
the labor costs involved. These few 
examples indicate the contribution 
of r -f heating towar-1 quality and 
reduced costs of many wood prod- 
ucts. 

R -F Drying of Lumber 
Another advance by the wood- 

working industry has been its ap- 
plication of dielectric heating to 
the drying of hardwood lumber to 
a desired moisture content.' The 
65 -year -old plant of G. F. Mooney 
and Son, Inc. cures green -state 
white birch to be used in the han- 
dles of household and industrial 
tools in 12 to 15 hours by dielec- 

182 June, 1953 - ELECTRON ICS 

www.americanradiohistory.com



CURVES-Forming and glue -caring laminated cases for clocks with 
Westinghouse equipment. Glue is automatically applied to indi- 

vidual laminations by roller of machine in foreground 

trie heating, compared to 12 to 36 

days in conventional dry kilns or 
four to six months by the open-air 
drying process. This new system 
has made possible year-round cut- 
ting and drying of lumber and has 
enabled the company to reduce its 
lumber inventory by 60 to 70 per- 
cent and still meet customer re- 
quirements. Further, quality is 
maintained, the dried wood being 
completely free of warping and 
checking. 

Modernization of Factories 

Dielectric heating equipments 
are not necessarily used only by 
those industrials whose equipments 
are all 100 -percent up-to-date. 
There are plants in which the only 
modern production unit is an elec- 
tronic heater. In one such plant, 
nearly all work is done by hand ; 

piles of lumber, cabinets and ma- 
terials are carried from one depart- 
ment to another on the heads of 
laborers.' Skilled craftsmen hand- 
fit all joints. Hand -carvings, hand - 
sanding and hand -rubbed finishes 
are the rule. Child labor is em- 

JOINTS-Air-operated press and Westinghouse high -frequency 
generator equipment for setting glue in joints of entire television 

receiver console cabinet in one two -minute operation 

ployed on jobs where much elbow - 
grease and little else is required. 
The apprentice system is in effect, 
and the foreman is not known as 
the foreman but is called the 
teacher. This factory is known as 
Industria Mueblera, S. A., in Mex- 
ico City. 

Every gluing operation in this 
factory-from attaching the finest 
carved overlays to laminating large 
sheets of curved plywood-is done 
with industrial high -frequency di- 
electric heating equipment. Small 
subassemblies are glued together 
in a matter of seconds with a small 
portable unit containing a set of 
electrodes in a hand gun. Complete 
cabinet assemblies are placed in 
hydraulically operated box clamps 
where electrodes are arranged to 
assemble the whole cabinet in a 
one-shot operation. 

This case may be somewhat ex- 
treme, but is an example of the 
acceptance of electronic equipment 
for heating dielectric materials, 
even where associated production 
techniques are obsolete by present 
standards. 

These successful applications of 

dielectric heating are made possible 
by the cooperation among users, 
glue manufacturers, woodworking 
equipment makers, electronic equip- 
ment companies and industrial 
electron tube manufacturers. All 
deserve credit for analyzing the 
potential applications of dielectric 
heating as an industrial tool and 
developing materials, components 
and units to meet specific require- 
ments. Particularly is this so in 
the electron -tube industry. Only 
with high -frequency tubes in the 
neeued power levels, developed to 
give long life for economical serv- 
ice, could this advanced heating 
method have been made reliable and 
cost -saving for the woodworking 
industry. 
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Reducing Distortion 
By W. L. FIRESTONE and 

Motorola Inc. 
Chicago, Illinois 

FREQUENCY -DIVISION multiplex is 
widely used in point-to-point 

communications to provide several 
independent voice channels on a 
single vhf or uhf carrier. 

The simplest kind of frequency - 
division multiplex starts with a 
single voice channel that modulates 
an r -f oscillator called a subcarrier. 
The subcarrier in turn modulates 
the vhf or uhf transmitter. If 
another voice channel is desired, it 
is added by modulating a second 
subcarrier frequency. The subcar- 
rier outputs are then combined to 
modulate the transmitter. More 
voice channels may be added as long 
as each modulates a different sub - 
carrier frequency. 

Intermodulation 
If either the mixing network or 

the transmitter's f -m characteristic 
is nonlinear, certain intermodula- 
tion products are generated. The 
products generally produce beats 
and signal distortion. The beats 
may fall anywhere within the r -f 
spectrum including the receiver 
passband. If the beats falling with- 
in the passband are of sufficient 
amplitude, they may override or 
distort the desired signal informa- 
tion and render the entire subcar- 
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FIG. I-Signal-to-noise ratio vs r -f volt- 
age input. Dashed line shows noise in- 

crease with all channels operating 

J. S. BYRNE 

rier communications system unus- 
able. 

In one present-day system, all 
subcarriers fall within the 160 to 
960-kc spectrum. If 12 channels are 
used, it is possible to space the 
channels so that no harmonics of 
any one carrier fall on top of 
another carrier. This arrangement 
does not, however, eliminate all pos- 
sible beats that occur within the 
spectrum. The system also requires 
a wide spectrum for its 12 channels. 

This paper discusses a method for 
analyzing beats or distortion terms 
in a frequency -division multiplex 
system with a view toward decreas- 
ing distortion while using the 
smallest possible spectrum. Ex- 
pressions are derived for the 
second, third and fourth -order dis- 
tortion terms and for the distortion 
due to these terms. 

It is found that by limiting the 
applied peak -to -peak voltage re- 
gardless of the number of channels 
used, keeping individual channel 
voltages equal in magnitude and 
restricting the frequency spectrum 
to one octave, significant reductions 
occur in percentile distortion. 

An operational 24 -channel system 
appears in the photograph. Each 
of the cabinets contains six corn - 

MEASURED RESULTS// 

THEORETICAL RESULTS 

20 40 60 80 
R -F INPUT IN MILLIVOLTS 

100 

FIG. 2-Signal-to-intermodulation ratio 
versus r -f voltage input illustrates agree- 
ment of calculated and measured results 

plete channels. At the top of each 
cabinet are stacked six terminal 
equipments with the six subcarrier 
receivers and transmitters below. 
Each cabinet's power supply is lo- 
cated at the bottom. 

Experimental Results 

Actual measurements made on 
this system indicate close agree- 
ment with theoretical calculations 
based upon the equations to be de- 
rived. The chart in Fig. 1 was 
plotted from actual measurements. 
The solid line represents the signal- 
to-noise output of a single channel 
operating alone. The dashed line 
represents the signal-to-noise out- 
put of the same channel when the 23 
other subcarriers are turned on. 
The signal-to-noise ratio is reduced 
because of increased noise arising 
from intermodulation products or 
beats that fall within the passband 
of the receiver under observation. 

The r -f input is merely the com- 
bined output of the subcarrier 
transmitters. It is applied to a 
video amplifier that modulates the 
uhf carrier. 

The difference between the two 
curves in Fig. 1 measures the in- 
crease in noise due to beats. Taking 
this difference, the signal -to -inter - 
modulation ratio may be obtained. 
This is plotted as the dashed line in 
Fig. 2. Close agreement between 
theory and practice may be seen by 
comparing this dashed line showing 
actual results with the solid line 
indicating the theoretical signal-to- 
intermodulation ratio derived using 
the equations to be discussed. 

There will be no increase in in- 
termodulation if all the subcarrier 
transmitters are now modulated by 
the voice -channel outputs. This is 
because a modulated f -m signal is 
a single vector that merely changes 
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In Microwave Systems 
Limiting applied peak -to -peak voltage, regardless of number of channels, and restricting 

frequency spectrum to one octave reduces percentile distortion in frequency -division 

multiplex systems. Expressions are derived for second, third and fourth -order terms and 

resulting distortion 

phase with modulation. There is 
no variation in amplitude and no 
new carriers are introduced. How- 
ever, it is possible for sideband 
splatter to occur if the subcarrier 
receivers are not selective enough 
to reject adjacent -channel signals. 

Theoretical Analysis 

The analysis is based upon com- 
putations of spurious frequencies 
and their magnitudes when multi- 
ple sinusoidal voltages are applied 
to the input of a nonlinear network. 
The nonlinear response may be ex- 
pressed as a power series 

i = ale + a2e2 + a,e' + . . . (1) 

where i is the instantaneous net- 
work response, and e is the instan- 
taneous value of the applied voltage. 
The coefficients a a2, a3, etc are de- 
termined by the nature of the non- 
linear network. We may define the 
percent distortion 

sum of the squares of all 
spurious responses 

% 
D 

sum of the squares of all 
desired responses 

To simplify the computation, the 
desired responses will be assumed 
to be represented in the linear 
power -series term only, although it 
is appreciated that the odd -order 
terms of Eq. 1 will also yield an on - 
frequency response. 

Since we are dealing with multi- 
ple sinusoidal voltages, the applied 
voltage may be represented as a 
summation of sine waves 

X 100 (2) 

n 
e = E E, sin (wit) = El sin (wit) + 

j = 1 E, sin (wit) + E, sin (wit) 
+ ... (3) 

Furthermore, it is considered de- 
sirable from the point of view of 
distortion to keep the maximum 
possible peak -to -peak applied volt- 
age constant and independent of the 
number of channels n, as well as 

Complete 24 -channel system. From top to bottom, each cabinet contains: six voice - 
channel terminal equipments, six subcarrier receivers and transmitters, and 

power supply 

keeping the peak amplitudes of all 
the individual sine waves equal. 
These conditions are easily achieved 
in practice and are represented 
mathematically by 

n 
E,=EI+E2+E$+ ... +En= 

j = 1 E (a constant) (4A) 

E, = Ein (4B) 

All terms other than the linear 
term in Eq. 1 yield distortion prod- 
ucts that may fall in our band of 
interest. Hence, we may break our 
problem into parts by investigating 
the effects of the second-, third- and 
fourth -order terms separately. For 
each order term it is necessary to 
determine if it falls within our re- 
ceiver band and if it does we must 
find out how much distortion it will 
cause. 

We may start the analysis by 
evaluating the second -order distor- 
tion. The evaluation of the effects 
of the second-, third- and fourth - 
order distorting network will be 
made in terms of the a coefficients 

of Eq. 1. How to evaluate these 
coefficients for any system will be 
shown later. 

Second -Order Distortion 

By limiting this analysis to the 
first two terms on the right-hand 
side of Eq. 1, we may write 

n 
NI 

i = ai 
E 

sin (wit) + 
7 

ßn1 

2 

a2 L E 
sin (w,t) 

j=1 
If the indicated operations 

performed and all d -c terms 
neglected, we obtain 

n1 / 
ail ñ )LS,+a2 ñ 

\ 7-1 

2 

(5) 

are 
are 
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where j does not equal k and the 
sin (w,t) terms have been replaced 
by the symbol S,. Therefore, S, 
represents sinusoidal waves of unit 
amplitude having a frequency w,/27r. 
Furthermore, the sin (w, ± wk) t 
terms here have been replaced by 
S, ± k respectively. 

In the determination of the per- 
cent pòwer distortion we only need 
to substitute the proper terms of 
Eq. 6 into Eq. 2. This operation 
will yield the following expression 
for the percent distortion D2 due to 
a second -order distorting network 

% D2 = 
4 

4282n ( 4 
LS22i 

ES", k + ES ,+k/1 

a21 (--En-)' E 82, 

The limits on the summation 
signs have been dropped for 
convenience. 

X 100 (7) 

Table I-Number of Terms In Each 
Summation as a function of Num- 

ber of Channels 

Type of Term 
Number of Such 

Terms as a 
Function of n 

S,, S21, S31 etc n 

n(n - 1) 
S, -k, Si+k 

2 

S21 -k, S2i+k n(n - 1) 

n(n - 1) (n - 2) 
Si+k+1, Si_ k-1 

6 

(n - 1) (n - 2) 
S1 -k+1 

3 

S3i-k n(n - 1) 

n(n - 1) 
Sui - k) 

2 

n(n - 1) (n - 2) 
S21 - k- i 

2 

S2i+k-1 n(n - 1) (n - 2) 

n(n - 1) (n - 2) 
(n - 3) 

Si+k+l-m 
8 

S,+k-1-m 

n(n - 1) (n - 2) 
(n - 3) 

Si_ k -1-m 
24 

32 
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FIG. 3-Relative distortion versus num- 
ber of channels for second -order terms 

Because we are concerned with a 
steady-state analysis we will con- 
sider the time average over many 
cycles of the 5,2 terms. The time 
average of all such terms is the 
numerical value and this factor 
occurs in all terms of the numerator 
and denominator in the same man- 
ner. It is, therefore, possible to 
factor this term and cancel it out 
of the equation. The problem, 
therefore, reduces to finding the 
number of terms in each summation 
as a function of the number of 
channels n. 

It is readily found from Table I 
that the number of S, and S2, terms 
is n while the number of S, - k and 
S, , k terms are equal in number 
and equal to n (n-1) /2. 

Using these relationships we may 
write the following equation for the 
percent of second -order distortion 

% D2 = aE )2 C 
n 

[ 41 

+(n -1)]X100 

A plot of % D2/(aE 12 is shown in 

Fig. 3. We see that when/ the peak - 
to -peak voltage is held constant, the 
total distortion decreases steadily 
as n increases beyond 3, and in fact, 
for large n the distortion is in- 
versely proportional to n. This dis- 
tortion results in d -c terms not 
computed, in double -frequency 
terms, and in sum -and -difference 
terms. If the multiplex system is 
contained within an octave, none of 
these terms is contained within 

a- 
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F G. 4-Relative distortion versus num- 
b3r of channels for third -order terms 

the frequency range of interest. 
Now that we have evaluated the 

effect of the second -order term, we 
may proceed by determining the 
effectiveness of the third -order 
term in causing distortion products 
within our receiver band. 

Third -Order Distortion 
Even though the multiplex sys- 

tem is contained within an octave, 
spurious components will lie within 
the band of interest if third -order 
distortion is present. 

By use of Eq. 1, 3 and 4 we see 
that the current due to the cube 
term alone may be expressed as 

E3 p 23= 
(ESj 3 

(9) 

By trigonometric relationships i3 

may be into 

º3 S 4 D, 4 
E+ 4 

Li`S2i{k + si lis21 

[Eis±z + ES, -k-1 + ESi+k-1 JT (10) 

IIIf as before we divide(LLL the sum 
of the squares of the distortion 
terms of Eq. 10 by the sum of the 
squares of all the desired responses, 
take the time average of all of these 
terms and determine the number of 
the various terms, we obtain for 
the percent power distortion 

% D3 = 1 a3 J2 t n Y 

[_(n_1)(2n_3]X1 (10) 
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FIG. 5-Relative distortion versus num- 
ber of channels for fourth -order terms 

Evaluation of this distortion 
term was facilitated by the use of 
Table I which shows the number of 
individual terms that may be ex- 
pected from a given type of sine - 
wave signal as a function of the 
total number of channels n. 

2 

A plot of %D3 ( a3 E° as a \ ai 

function of n is given in Fig. 4. 
In the foregoing analysis for 

%D3, all terms such as S,j_k, 
and S,_k were included as causing 
distortion since they might fall 
within the receiver band. Consid- 
ering an octave band we see that if 
the channels are all spaced equal 
distances apart and if the distance 
between channels is twice the dis- 
tance from the extreme channels 
to the edge of the octave, then some 
of these terms will fall outside of 
the band of interest. In order to 
determine the relative number of 
such frequency components that do 
fall within an octave it is necessary 
to make a probability evaluation. 
This evaluation will be discussed in 
a later section. 

To help understand why the rela- 
tive '4 9. drops off as fast as is 
evidenced in Fig. 4, the following 
table has been prepared for large n 

Power Total 
Voltage Per Power 

Channel 

Funda- 
mental 
Signal 1/n 1/n2 1/n 

CTc D3 1/n' 1/n4 1/n3 

If a completely analogous pro- 
cedure is followed for the fourth - 
order distorting term, the expres- 
sion for %D4 is 

%Dº=(ai)Çn)a4 
E 

2 \n81/ 
(21 n2 - 78 n + 76.25) X 100 (12) 

Evaluation of this term involves 
the relations indicated in Table I. 

A plot of %D4/ (a 
/2 

E6 versus n 

is given in Fig. 5. 
From a practical viewpoint we 

can readily see why distortion de- 
creases with increasing n. From 
Eq. 4A we see that the total peak - 
to -peak voltage is constant. If one 
frequency is used, this maximum 
will be reached on every cycle, yield- 
ing distortion terms. If two fre- 
quencies are used, the probability 
that their maximum values will add 
in phase to yield this same maxi- 
mum is much reduced. If n fre- 
quencies are used, the probability 
that they will ever add in phase to 
the maximum allowable value is 
very small. This means that the 
center portion, which is more linear, 
will be utilized more and more. The 
result is to decrease the distortion 
substantially because the nonlinear 
portion of the network is reached 
less and less. 

The price of this decreasing dis- 
tortion as channels are added is that 
each channel puts out less voltage 
or power; there will be some lower 
limit for the minimum usable car- 
rier power per channel, based on 
a signal-to-noise analysis. 

Furthermore, by containing the 
frequency range within one octave, 
we see that many frequency terms 
fall outside the band of interest, 
reducing the distortion. Figures 
3, 4 and 5 show that the greatest 
reduction of distortion is realized 
when a large number of channels is 
utilized. 

The table above shows that for 
large n the total distortion power 
decreases more rapidly than the 
total fundamental power by a factor 
of 1/n2, which explains in a qualita- 
tive way the reason for the reduc- 
tion in the percentile distortion. 

The above results would therefore 
indicate that for any nonlinear net- 
work, it is desirable to limit the 

maximum possible peak -to -peak 
applied voltage, to keep all the indi- 
vidual voltages equal in magnitude, 
and to limit the frequency spectrum 
to one octave if possible. Although 
Eq. 8, 11 and 12 yield the expected 
percent distortion due to the 
second-, third- and fourth -order 
terms respectively, they are of 
little value unless their various 
coefficients can be evaluated. The 
following section is therefore de- 
voted to determining these co- 

efficients. Due to the obvious im- 
portance of the third -order term, its 
coefficient will be evaluated first. 

Evaluation of the Coefficients 
The coefficients of any of our dis- 

torting networks may be evaluated 

FIG. 6-Total distortion due to third - 
order terms 
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tave and due to third -order terms 
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in a practical situation by putting a 
single sine -wave signal into the 
system and then analyzing the re- 
sultant output waveform. If we 
have a third -order distorting net- 
work and limit our band of interest 
to an octave it follows that an in- 
put of the form E (sin cot) will 
yield 

Output = aIE sin ad + aaE3 sin3 cot (13) 

If this term is expanded and the 
distortion terms selected, we may 
write 

Percent Third -Order Voltage Distortion = 
as E3 (1/4) sin (3 wt) (100) 

aIE sin (co t) 

If this distortion is measured as 
10 percent, it follows that 

\s 
al 

E2 1 = 0.16 

(14) 

(15) 

Equation 11 may therefore be 
written 

% Ds = 
0.16 

n4 

[ 16 
(n - 1) (2 n - 3) X 100 (16) 

This evaluation permits the ex- 
isting curve shown on Fig. 4 to 
be evaluated directly in decibels. 
Figure 6 shows a plot of Eq. 16. 
We have, therefore, reduced the 
mathematics to a practical situa- 
tion. The coefficients could have 
been evaluated for any percentage 
of system distortion. 

Comparison of Networks 

It has been shown that a single 
second -order distorting network has 
no distortion products that fall into 
an octave. However, if all of the 
output products of one second -order 
distorting network are fed into 
another second -order distorting 
network, the output of this second 
network will have distortion prod- 
ucts that do fall into an octave. 
Insofar as one third -order distort- 
ing network produces products that 
do fall within the octave, the ques- 
tion arises, which produces more 
distortion components within the 
band of interest: two second -order 
distorting networks in cascade or 
one third -order distorting network, 
assuming that each network has 
the same percentage distortion. 

The expression for the percent 
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FIG. 8-Average crosstalk per channel 
versus third -harmonic voltage distortion 

power distortion due to 10 -percent 
third- order voltage distorting net- 
work that may lie within one octave 
has already been given by Eq. 16. 

A similar derivation for two 10 - 
percent second -harmonic voltage 
distorting networks in cascade 
yields 

9 
%D22=0 

0064[ 
16 (n 

-1)(2n -3)]-I- 
0.000064 

n6 

[(n - 1) (21n2 - 78n 
8 

(17) 

The first term of Eq. 17 is seen 
to be identical to the right hand 
side of Eq. 16 except that it has a 
smaller coefficient. These coefficients 
are found to differ by 14 decibels. 

The last term of Eq. 17 has a 
coefficient that is 40 db smaller than 
the right-hand term of Eq. 16. Also 
by inspection it can be seen that the 
last term of Eq. 17 decreases faster, 
with increasing n, than does Eq. 16. 
Hence this last term of Eq. 17 may 
be disregarded completely. For 
the conditions chosen, then, Eq. 17 
is always substantially smaller than 
Eq. 16. This may be represented 
mathematically as D,2 << Ds. 

The conclusion therefore is that 
two second -order distorting net- 
works in cascade, each having 10 - 
percent voltage distortion, produce 
less on -frequency power distortion 
in one octave than one third -order 
distorting network having 10 - 
percent voltage distortion. It can 
be shown that this is generally the 
case. 

If only second -order distortion is 
known to exist in a system, then if 
one -octave filters are inserted after 

each second -order distorting net- 
work it should become impossible 
for any on -frequency distortion 
components to appear at the output 
of the system. 

Probability 

Equations 11 and 16 include all 
the terms having frequency terms 
of the kind S_k, S,,k_,, and S, -k-,. 
The probability that all of the terms 
of the kind S2,_k fall within an 
octave is , while the probability 
that all the terms of the kind AS jag -4 

and S,_k_, fall within an octave is 
Using this information Eq. 16 

becomes 

Ds 
0.16 
n4 

{Cn - 1) [0.281 -{- 0.75 (n - 2) 
J 

} (18) 

Equation 18 therefore represents 
a more accurate evaluation of the 
total power distortion that would 
be expected to fall within an octave 
if one were given a third -order 
distorting network with a 10 -per- 
cent voltage distortion character- 
istic. 

If Eq. 18 is written for any 
amount of third -order harmonic 
distortion it becomes 

D$ = 1 a3 E2 - 
{(n - 1) [0.281 + 0.75 (n - 2)] } (18A) 

A plot of Eq. 18 expressed in 
decibels is shown in Fig. 7. A plot 
of Eq. 18A versus percent third - 
harmonic voltage distortion is given 
in Fig. 8. 

The theoretical signal -to -inter - 
modulation ratio is obtained using 
Eq. 16 or Fig. 8. Taking the sub - 
carrier bandwidth into account, 
these yield directly the theoretical 
signal-to-intermodulation ratio at 
the subcarrier receiver input. For 
comparison with experimental find- 
ings, this information is then con- 
verted to signal-to-intermodulation 
ratio at the subcarrier receiver out- 
put by use of standard formulas 
and is plotted in Fig. 2. 
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Pulsed Light Measures 
Flicker Perception 

Medical apparatus for diagnosis flashes light at rate of 4 to 60 pps and has variable on -off 

period ratio. Ring counter used to control frequency division, phase shift and pulse 

length is adaptable to other pulsing circuits 

AN INTERMITTENT LIGHT stimulus 
with a repetition rate of 10 

or 15 pulses per second is generally 
perceived as flickering. If the 
repetition rate is gradually in- 
creased beyond the critical flicker 
frequency (cff), the flicker will 
suddenly vanish and the light will 
appear completely steady. 

Critical flicker frequencies may 
range from about 5 to 60 cycles 
depending in part on light char- 
acteristics such as color, brightness 
and on -off ratio. However, for 
given stimulus conditions the cff 
will vary from one individual to 
the next. Physicians, physiologists 
and psychologists are interested in 
discovering the reasons for these 
individual differences in the percep- 
tion of intermittent light. 

Electronic Modulation 

In earlier studies intermittent 
light was produced by mechanically 
chopping light rays with sector 
disks or perforated cylinders. 
Flicker rate was changed by means 
of variable speed driving motors. 
Mechanical devices are generally 
cumbersome with relatively poor 
frequency stability. For this reason 

By FRED H. IRELAND 
Fordham University 

New York, N. Y. 

completely electronic instruments 
for producing the modulated light 
are becoming more popular. 

The electronic device described 
here incorporates various improve- 
ments over previous instruments' z. 

of this type. A larger frequency 
range, a linearized calibration curve 
and the possibility of varying the 
on -off ratios and phase relationship 
of two separate high -intensity light 
sources make this a versatile and 
useful laboratory instrument. Al- 
though the apparatus was designed 
for a specialized application cer- 
tain circuit features, especially the 
use of a ring -counter for phase 
shift and pulse -length control as 
well as frequency division, are of 
general interest. 

The instrument has a precision 
dial covering a frequency range 
from 4 to 60 pps with vernier fre- 
quency adjustment. During cali- 
bration a tuning eye indicates syn- 
chronism of the internal oscillator 
with 60 -cycle current. 

For binocular stimulation two 

high -intensity glow -modulator 
tubes supply rectangular light 
pulses. A milliammeter is used for 
balancing the tube currents. 

A control for varying the phase 
relationship between the two trains 
of light pulses makes it possible to 
change the phasing in 36 -deg steps 
over a range of 360 deg. Two other 
switches control the relative lengths 
of the light pulses. On -off ratios 
such as 1 -to -9, 2 -to -8, 3 -to -7 may 
be selected as desired. Both the 
phase relationships and the on -off 
ratios are maintained with a high 
degree of accuracy and are com- 
pletely independent of frequency. 

Basic Design 

A block diagram of the apparatus 
is shown in Fig. 1. A master oscil- 
lator, with a frequency range of 
40 to 600 cps, keys a thyratron 
pulse generator giving short posi- 
tive pulses for triggering the 
decade ring counter. At the counter, 
the frequency of the master oscil- 
lator is divided by a factor of ten 
yielding a flicker frequency range 
of 4 to 60 pps. 

Negative output pulses from any 
of the ten counter tubes may be 
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chosen by means of three ten -posi- 
tion switches connected in parallel. 
The selected impulses trigger two 
separate flip-flop circuits used as 
rectangular wave generators. One 
triggering input of flip-flop 1 is 
permanently connected to the out- 
put terminal of the first counter 
tube. A negative pulse appearing 
on that terminal will flip the circuit 
on and a second impulse selected 
with switch A will turn it off. The 
block diagram shows switch A set 
to the third counter output posi- 
tion. In this case the on period of 
flip-flop 1 will be two counts (2/10 
cycle) and the off period eight 
counts (8/10 cycle) . 

Flip-flop 2 is turned on with a 
negative impulse from switch B. 
The switch thus controls the phase 
relationship between the outputs 
of the two flip-flop circuits in 36 - 
degree steps. With the switch set 
as shown in the block diagram, 
flip-flop 2 will be turned on five 
counts after flip-flop 1, and the two 
circuits will operate exactly 180 
deg out of phase. The on -off ratio 
of flip-flop 2 is controlled by switch 
C. The same ring counter thus de- 
termines the relative pulse lengths 
and phase relationships of two 
separate wave trains. 

The flip-flop circuits drive the 
power amplifiers that supply the 

OSCILLATOR 

r,, 

K. X 1,000 

BUFFER 
AMP 

PULSE 
GEN 

FIG. 2-Circuit diagram of visual testing apparatus. Only one output channel is shown 

necessary currents for the glow 
modulator tubes. 

The circuit of the oscillator, 
buffer, and pulse generator is shown 
in Fig. 2. The oscillator consists 
of a Wien bridge type R -L coupled 
circuit. The R -L coupling is used 
in place of the usual R -C combina- 
tion to achieve a linear relationship 
between frequency and shaft rota- 
tion of a linear potentiometer. 

Greatly increased feedback at 
higher frequencies was not com- 
pletely compensated for by the 
variable resistance characteristic 
of the Mazda lamp in the cathode 

Binocular stimulator with light source shown at right 

circuit and higher frequencies are 
slightly compressed on the dial. 

Special high -Q, low -frequency in- 
ductors are used in the tuned cir- 
cuit. Even then, 40 cps represents 
about the lowest practical fre- 
quency for sustained oscillation. 
This is reduced by the decade ring 
counter to a lower limit of 4 cps. 

The frequency control consists 
of two 5 -inch, 100,000 -ohm poten- 
tiometers mounted on a common 
shaft. A smaller potentiometer is 
placed in series with each of the 
larger units for vernier calibration. 

A buffer amplifier boosts and 
isolates the oscillator output and 
supplies the push-pull voltages for 
driving the thyratron pulse gen- 
erator. 

The pulse generator consists of 
two 844 thyratrons in a plate - 
coupled parallel switching circuit. 
This circuit provides a simple 
method of obtaining steep trigger- 
ing pulses for the ring counter. 
Positive pulses appear across the 
cathode load of one thyratron and 
are differentiated by the grid cir- 
cuits of the counter. The repetition 
rate of the pulse generator is de- 
termined by the frequency of the 
master oscillator. 

Ring Counter 

The ring counter is used for 
frequency division as well as for 
pulse length and phase control. 
Thyratrons can handle the rela- 
tively low pulse repetition rates of 
this instrument but a vacuum tube 
ring counter would be necessary 
for high frequencies. The thyra- 
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tron circuit' has the advantage of 
requiring somewhat fewer parts 
than a comparable v -t circuit. 

Positive triggering pulses are 
applied simultaneously to the grids 
of all counter tubes. With none 
of the thyratrons conducting, the 
trigger pulses are of insufficient 
amplitude to override the high neg- 
ative bias on all grids and the 
circuit remains at rest. 

A motor -driven timer is used 
momentarily to ground the grid of 
tube Vi about 20 seconds after the 
set is turned on. The positive volt- 
age now on the cathode of Vi will 
reduce the negative bias of the 
second tube V2 to a point just 
slightly below firing level. The 
next positive trigger on the grids 
will fire Vº. Through the coupling 
capacitor the cathode voltage of V, 
is momentarily added to the cathode 
voltage of the first tube driving it 
positive with respect to the plate 
and extinguishing the tube. The 
cathode voltage of V2, now in a 
conducting state, also reduces the 
negative bias on V,. The third tube 
is cocked and is ready to be fired by 
a subsequent triggering pulse. 

Negative output pulses are ob- 
tained across the plate loads of 
successive counter tubes. Impulses 
to trigger the flip-flops at any count 
from 1 to 10 may be selected with 
the ten -position switches. 

Flip -Flop Circuit 
The negative triggering pulses 

selected by the ten -position switches 
on the ring counter are supplied 
to two separate output channels. 

Each channel consists of a flip-flop 
circuit, an output amplifier and 
a glow -modulator light source. One 
channel also incorporates a tuning 
eye calibration indicator. 

To preserve the rectangular wave 
shape at frequencies as low as 4 

cps the output of the flip-flop is 
direct -coupled to the 6L6 amplifier. 
Use of the ring counter made direct 
coupling in previous stages un- 
necessary, since the lowest fre- 
quency for the master oscillator, 
pulse generator and ring counter 
is 40 cps. 

The 6L6 output tube has a 
variable cathode resistor for ad- 
justing the current through the 
glow modulator. The unbypassed 
cathode resistor also provides nega- 
tive feedback to the tube improving 
its response. 

With the exception of the tuning 
eye circuit, the second output chan- 
nel is identical with the first. It 
is supplied with negative triggers 
from two separate ten -position 
switches in the ring counter for 
phase shift and pulse -length con- 
trol. A selector switch is provided 
in the cathode circuits of the 6L6's 
to energize either or both stimulus 
lights. Another switch in the com- 
mon ground lead of the two 6L6 
cathode circuits serves as stimulus 
key. To prevent interaction, the 
two output tubes have separate 
high voltage supplies. 

The glow modulator tubes are 
mounted in two separate 2 by 2 -inch 
slide files. The subject looks at the 
light through a hole drilled in the 
front. Wires for the tube pass 

through a second hole in the rear 
of the box. A lengthwise slot in 
the bottom of the container permits 
adjustment of the light. The 
grooved sidewalls hold a metal iris, 
ground -glass diffusing plates and 
neutral tint filters for intensity 
control. The containers are painted 
a flat black both inside and out. 
For binocular stimulation both light 
sources are inserted in a larger 
viewing box, while for monocular 
experiments a single light source 
is clamped to a laboratory stand. 

Preliminary calibration tests in- 
dicate that frequency stability of 
the instrument is on the order of 
± 0.1 cps. The output waveforms 
viewed on an oscilloscope appear 
perfectly rectangular for all fre- 
quencies, current values, on -off 

ratios and phase relationships. 
The instrument described was 

designed for a study directed by 
Henry Misiak of Fordham Univer- 
sity, and supported by a research 
grant (G-3704) from the National 
Institute of Neurological Disease 
and Blindness, of the National In- 
stitutes of Health, Public Health 
Service. 

REFERENCES 

(1) F. Henry, An Electronic Apparatus 
for Testing Fatigue by the Visual Flicker 
Method, Journal of Experimental Psychol- 
ogy 31, p 538, 1942. 

(I) F. H. Ireland, An Electronic Flicker 
Apparatus for Monocular and Binocular 
Stimulation, Journal of Psychology, 29, 
p 183, 1950. 

(3) C. Fritze and E. Simonson, A New 
Electronic Apparatus for the Measurement 
of the Fusion Frequency of Flicker, 
Science, 113, p 547, May 1951. 

(4) A. Hershler and B. Carlin, Bridge 
Oscillator Has Linear Tuning, ELECTAON- 
ras, 25, p 134, Aug. 1952. 

(5) "Waveforms," MIT Radiation Lab. 
Series, McGraw-Hill Book Company, 19, 
Chap. 17. 

ELECTRONICS-June, 1953 191 

www.americanradiohistory.com



Graphical Design of 

Tuning Elements 
Procedure for preparing simple design chart from which combinations of coil turns and 
capacitance range can be found for tuning a given frequency range. Applies also to 
tuned lines. Simple measurements give required data for a family of curves, eliminating 

cut -and -try or calculation methods 

FOR parallel resonant circuits, 
the resonant frequencies of 

coils plotted against 'tuning capaci- 
tance on log -log paper are, within 
limits, parallel straight lines. A 
scale perpendicular to a family of 
such curves is proportional to the 
logarithm of the number of turns 
for any given winding length and 
diameter of coil. These simple rela- 
tions form the basis for the 
graphical tuned -circuit design pro- 
cedure presented here. 

Transmission lines used as tuning 
elements may be plotted in the 
same manner as coils. The scale 
perpendicular to a family of coaxial 
or open -line curves is proportional 

By BERNARD H. BALDRIDGE 
Engineering Supervisor 

Electronics Research, Inc. 
Evansville, Indiana 

to the logarithm of the line length 
for lines of the same impedance and 
proportional to the logarithm of the 
impedance for lines of the same 
length. As the slopes of both the 
coil and transmission line families 
of curves are the same, it is possible 
to determine accurately the trans- 
mission line or coil parameters for 
use together or separately as tuning 
elements when solving superhet- 
erodyne tracking and similar tun- 
ing problems. 

An infinite number of special or 
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FIG. 1-Example of graphical design procedure for a coil 1 inch in diameter and 
11/2 inches long, with various numbers of turns spaced to fill entire length. Accuracy 

is excellent up to approximately 200 mc as method takes into account distributed 
capacitance and other sources of error usually neglected because of calculation 
difficulty. Charts for other coils can be prepared after a few simple measurements 

general charts may be prepared 
from a relatively few measurements 
with simple equipment. A Q meter, 
a calibrated grid -dip meter or any 
other device capable of determining 
the resonant frequency of a tuned 
circuit may be used. 

Coil Examples 

Figure 1 illustrates a typical 
family of curves for coils 1 inch 
in diameter and 1i inches long. 
Graphs for each individual coil of 
a given number of turns are con- 
structed by drawing a straight line 
through two or more corresponding 
points on the graph. These points 
are located by determining the 
resonant frequencies of parallel 
circuits using the desired coils with 
known values of capacitance, as 
shown on the graph. The spacing 
between the graphs for individual 
coils is approximately proportional 
to the logarithm of the number of 
coil turns. 

The information recorded in Fig. 
1 is sufficient to determine the coil 
or capacitor requirements for any 
application requiring a coil with the 
dimensions given. For example, a 
20 -turn coil will tune from 4.7 to 
11.5 mc with a total capacitance 
variation of 200 to 30 p.p.f. To tune 
an oscillator above this frequency 
in a superheterodyne receiver hav- 
ing 0.5 -mc i -f (requiring oscillator 
tuning from 5.2 to 12 mc), the 
same coil could be used with a total 
capacitance variation of 165 to 27.5 
up.f. The exact oscillator tuning 
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Cinch electronic com- 
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everywhere. 
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CONSULT CINCH 

CINCH MANUFACTURING CORPORATION 
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FIG. 2-Chart for National XR-50 coil 
form. Dotted lines indicate change ob- 
tained when using XR-50 iron slug. Cop- 
per slug gives shift in opposite direction 

from the solid lines 

capacitance required at each fre- 
quency may be determined from the 
chart, and the capacitor plate 
shapes to provide tracking may be 
accurately calculated. 

Figure 1 shows that this same 
20 -turn coil will cover the 7 -me and 
14 -mc amateur bands with a 100- 
µµf variable tuning capacitor if the 
total distributed, tube and minimum 
capacitances are not greater than 
17 µµf. A 50-µµf fixed capacitor and 
a paralleled 50-µµf variable ca- 
pacitor used with this coil would 
prevent inadvertent tuning to the 
14 -mc band instead of the 7 -mc 
band. Further, an 80-µµf capaci- 
tance (consisting of fixed, distrib- 
uted and the minimum capacitance 
of the tuning capacitor) and an 
8-µµf spread variable capacitor will 
permit bandspread of 7 to 7.3 me 
over the full capacitor shaft rota- 
tion. Many other tuning problems 
may be solved similarly. 

The slight slope change and bend- 
ing of the individual coil plots as 
the frequency approaches the nat- 
ural resonant frequency of the tun- 
ing element are due to the increased 
proportional effect of the distrib- 
uted capacitance, coil leads and 
terminals, and other factors impos- 
sible to eliminate and difficult to 
calculate in practical coil problems. 
These factors are usually neglected 
on impedance charts, making the 
charts useless for practical applica- 
tions requiring accurate construc- 
tion of small inductances. Precise 
determination of coil parameters is 
obtained by limiting the use of a 
given chart to a 10 -to -1 turns ratio 
when determining coil parameters 
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FIG. 3-Chart for shorted quarter -wave 
tuned parallel line having a character- 
istic impedance of 157 ohms. Diagonal 
overlay scale shows logarithmic spac- 

ing of curves 

from data taken with coils of a few 
turns. This effect is illustrated in 
Fig. 1 by the compression of the 
scale for coils of less than 10 turns 
where the above -mentioned factors 
are of appreciable comparative 
magnitude. The log scale from the 
graph paper is a convenient scale 
for use as an overlay on the chart. 

Figure 2 shows a similar family 
of curves for a commonly used com- 
mercial coil form. The inductance 
variation made possible by posi- 
tioning the slug is illustrated by the 
dashed lines. 

Transmission -Line Examples 
Figure 3 illustrates a typical fam- 

ily of curves for different lengths of 
a shorted quarter -wave tuned par- 
allel line of 157 ohms characteristic 
impedance. This chart was pre- 
pared in the same manner as Fig. 1 

and 2. The spacing between indi- 
vidual graphs is proportional to the 
logarithm of the line length. The 
stray and lead effects are more pro- 
nounced on this graph as they are a 
proportionally greater amount of 
the total inductance and capacitance 
for a practical tuner of this type, 
particularly as the frequency ap- 
proaches the natural resonant fre- 
quency of the tuning element and 
the distributed capacitance ap- 
proaches the tuning capacitance. 

Figure 4 illustrates a typical 
family of curves for transmission 
lines 10 inches long with various 
impedances. The spacing between 
individual graphs is proportional to 
the logarithm of the characteristic 
impedance of the line. Connections 
and normally neglected factors be- 
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FIG. 4-Chart for 10 -inch length of 
transmission line used as tuning ele- 
ment. Solid curves are for parallel lines: 
dotted curves are for coaxial lines of 

same length 

come appreciable for extremely low - 
impedance lines, as evidenced by the 
apparent shrinking of the log scale 
for graphs of low impedances. 

Coaxial lines (dotted lines on Fig. 
4) may be plotted together with 
open lines (solid lines on Fig. 4). 
With a given capacitance variation 
available for tuning a line of given 
physical length, the tuning range 
(but not tuning ratio) varies con- 
siderably with impedance. With the 
selection of a low -impedance line 
the highest maximum frequency for 
a given minimum capacitance can 
be obtained. 

Applications 

Other similar charts may be rap- 
idly prepared. From two or more 
experimentally plotted graphs of 
individual elements approximately 
within the desired range, a family 
of curves may be drawn to permit 
accurate selection of the desired 
tuning elements. Frequency doub- 
lers or power amplifiers may be ac- 
curately ganged by this system. As 
charts for progressively larger 
power coils or doubler coils all have 
the same slope, the choice of capaci- 
tors and inductors to gang and 
track becomes relatively elementary. 
This technique also applies to open 
or coaxial lines and permits the 
same techniques to be used on 
higher frequencies. Figure 3, for 
example, illustrates the tuning 
ranges of several lengths of 157 - 
ohm line. From Fig. 4 the line 
impedance and loading capacitance 
may be determined for tuning a de- 
sired frequency with a 10 -inch long 
line. 
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Why the Mallory VHF Tuner 
Should be Part of Your New TV Plans 

The Mallory UHF Tuner can be the complete answer to your UHF tuning 
problems ... whether you build converters, all -channel receivers, or both. 
It consists of three sections of variable inductance. It covers the range 
between 470 and 890 megacycles with approximately 2 mmf of shunt capacity. 
Selectivity is excellent over the entire band. 

No matter how you decide to handle the problem of UHF reception, it will 
pay you to investigate the various possibilities offered by the Mallory UHF 
Tuner. One of the following combinations is the answer to your requirements... 

FOR CONVERTERS... 

Mallory UHF Tuning element for manufacturers 
building their own converters. 

Mallory UHF Converter chassis ... ready to 
mount in your cabinet. 

Complete Mallory UHF Converter with your 
brand label. 

FOR RECEIVERS... 

UHF Tuners, for use in combination with VHF 
tuners, are available in 3 different designs ... each 
in 3 different stages of assembly: (1) To convert 
UHF signals to 82 megacycles on channels 5 or 6. 
(2) To convert UHF signals to 130 megacycles. 
(3) For operation into a 41 megacycle IF amplifier. 

Mallory UHF tuning element. 

Mallory RF assemblies. This includes the tuner, 
oscillator, tube, crystal and associated circuitry. 

Mallory RF assemblies with an IF amplifier 
operating at conversion frequency, 

Get in touch with us regarding the Mallory UHF 
Tuner. We will be glad to work with you ... see 
how these various possibilities can be fitted into 
your plans for UHF television. Write today. 

Television Tuners, Special Switches, Controls and Resistors 

MALLORYP. R. MALLORY 8 CQCalm. SERVING INDUSTRY WITH THESE PRODUCTS: 
Electromechanical-Resistors Switches Television Tuners Vibrators 

Electrochemical-Capacitors Rectifiers Mercury Dry Batteries 
Metallurgical-ContactsSpecial Metals and CeramicsWelding Materials 

P. R. MALLORY & CO., INC., INDIANAPOLIS 6, INDIANA 

ELECTRONICS - June, 1953 Want more information? Use post card on last page. 195 

www.americanradiohistory.com



ELECTRONS AT WORK 
Including INDUSTRIAL CONTROL 

Edited by ALEXANDER A. McKENZIE 

OTHER DEPARTMENTS 

featured in this issue: 

Page 

Production Techniques ..260 

Transistor Oscillator Circuit 196 Transistor -Controlled Garage Door 222 
New Products 298 

Mobile Pickup Speeds Telefax 196 Frequency Economy in Mobile Radio...228 
New UHF Transmitting Tubes 198 Liquid Potting of Electronic Components .236 Plants and People 342 
New Magnet Materials 198 

Design of Linear -Frequency Capacitance 
Broadcast Remote Control 200 

Tuners 246 New Books 368 

Transistor Broadcast Regenerator 200 

Power Requirements for Transistor Cir- 

cuits 204 

Oscillator for Comparison Measurement 

of Power Frequencies 252 
Backtalk 391 

Noise Reduction in Intercom Systems...214 VHF Conversion Amplifier 258 

Transistor Oscillator Circuit 
BY L. FLEMING 
Falls Church, Va. 

FIG. 1-Transistor oscillator suitable for 
fixed -frequency audio source, using two - 

terminal inductance 

TRANSISTOR OSCILLATORS engineered 
for special applications have ap- 
peared in the literature,' but as yet 
few have been reported that require 
no specially -constructed components 
and give stability comparable to 
that of conventional tube circuits. 
In this early stage of the art, spe- 
cific transistor circuits are of value 
in clarifying the concepts learned in 
higher -level texts and papers. The 
circuit of Fig. 1 is presented with 
this in mind. In addition, it pro- 
vides a fixed -frequency audio source 
of value in laboratory and testing 
instruments having waveform, sta- 
bility, and tolerance to component 
and voltage changes as good as is 
found in similar simple tube 
circuits. 

Figure 1 shows constants for a 
frequency of 1,000 cycles. Output 
is 3 volts with a high -Q inductor, in- 
ternal impedance around 20,000 
ohms. Battery drain is less than 50 
microamperes. The transistor is 
the readily available CK722. In- 
ductor L need have only two termi- 
nals-no taps or multiple windings. 
The oscillator is class C. In -phase 
feedback from collector to emitter 
is effected by two capacitors C C 
connected in a kind of Colpitts cir- 
cuit. Optimum feedback ratio 

C/C, varies from 10 to 50, depend- 
ing on the impedance and Q of the 
tuned circuit. 

The effect of changing the ratio 
is evidenced principally in the wave- 
form. Emitter resistor R, deter- 
mines mainly the angle of conduc- 
tion, hence the battery drain and 
the internal impedance; any value 
from 5,000 to 100,000 ohms will 
work. The purpose of resistor R.: 

is to limit reverse collector -current 
flow during that part of the half - 
cycle when the collector is positive. 
Its value depends on the Q of the 
tuned circuit. With zero resistance 
at R the positive peaks of the volt- 
age wave have flat tops. Waveform 
improves rapidly as R, is increased 

MOBILE PICKUP SPEEDS TELEFAX 

Facsimile equipment connected to two-way radio circuit produces a telegram while 
the driver proceeds to point of delivery. Six cars being tested in Baltimore, Md. use 
special radio and conversion equipment shown at left. Facsimile machine to right 

of driver reproduces telegram transmitted from office 
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TYPE 250-A 

22 
5C 

0-0 
2Sq 

RX METER' 
¡VOL 264-A {EMü 2 

sso 
98M?OR 14tn0 COItIORAnoR 

FREQUENCY RANGE: 0.5 me to 250 me 

The 250-A RX Meter is a completely self-contained instru- 
ment for use in measuring the equivalent parallel resistance 
and capacitance or inductance of two terminal networks over 
a wide frequency range. It includes an accurate continuously 
tuned oscillator, high frequency bridge, "unbalance" detec- 
tor and null indicator. 

All variable components of the bridge are high quality 
capacitors, which are driven by carefully designed anti - 
backlash gear trains. The Capacitance indicating dial can be 
read to 0.05 mmf, and the Resistance indicating scale is 

expanded to cover 28 inches in length. No corrections are 
required over the frequency range for the Resistance readings. 

USES 
The 250-A RX Meter can be used to measure the 
equivalent parallel resistance and capacitance of resis- 
tors at high frequency. If the reactance is inductive the 
value can be determined. By very simple formulas the 
equivalent series parameters can be deduced. The 
instrument will also measure components which are 
primarily inductive or capacitive. The characteristic 
impedance, attenuation and velocity of propagation of 
transmission lines can be determined. 

Specifications 

FREQUENCY: 0.5 me to 250 me in eight ranges. 
Rp RESISTANCE RANGE: 15 to 100,000 ohms. 
Cp CAPACITANCE RANGE: +20 ppf to -100 ppf.* 

*Capacitance range may be increased to * 120 ppf by 
use of external coils or condensers. 

Price: $1250.00 F.O.B. Boonton, N. J. 

BOONTO (fiADIO 
vtahve BOONTON NJ U S A 

nor mmema 

. ZERO RAtMCr 

FEATURES 
Measures equ'riaier- aarallel re- 
sistance and calpacitcm:e or induc- 
farce of two termira! networks. 

Operates over a Mc e Frequenvr 
ange. 
cif des self-contained oscillator, 

ridge, detector crc r A indicator. 

Null Indicating Meter has automa'ic 
gain c antrol which rrcint i is on scale 
readings under all conditions to avoid 

meter damage and per it inclicatior- of 
prober direction of ad t stment for reach- 

ing bridge balance, 

Wide spread resistance ci 21 scale cover- 
ing total cf 28 inches. 

Power Supply internally regulated. 
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to a thousand ohms or so, then more 
slowly. Oscillation stops at around 
40,000 ohms. 

A germanium diode can be substi- 
tuted for the resistor R_, its cathode 
poled toward the tuned -circuit ter- 
minal, to remove this reverse col- 
lector current. It was found however 
that the output wave contained 
small discontinuities at the points 
where the diode stopped conducting, 
an effect absent with the resistor. 
Since the resistor value is not 
critical, it seems the preferable 
element to use. 

With laminated silicon -steel -core 
inductances, such as ordinary 
chokes, which typically have a Q of 
6 at 1 kc, R2 may not be necessary. 

The upper frequency limit for 
this transistor in the circuit of Fig. 
1 is generally about 50 kc (although 
there are instances of oscillation 
at 2 mc) and in multivibrator and 
similar circuits 20 to 30 kc. In the 

class -C circuit, the collector current 
rises as the upper frequency limit is 
approached, indicating an increase 
in the angle of flow. 

While the oscillator will operate 
with any supply voltages over 1.5 v 
within the ratings of the transistor 
(lower voltages than 1.5 were not 
tried), the only advantage in in- 
creasing them is to raise the voltage 
or power output. A collector -to - 
emitter supply voltage ratio in the 
order of 3 to 1 appears to give the 
best waveform. In general, higher 
collector voltages will increase the 
voltage level but the angle of cur- 
rent flow will decrease. To obtain 
greater power output the current 
must be increased by raising the 
emitter source voltage or decreas- 
ing R1. 

REFERENCE 

(1) D. E. Thomas, Low -Drain Transis- 
tor Audio Oscillator, Proc IRE, 40, p 1,385, 
Nov. 1952. 

New UHF Transmitting Tubes 

A 250 -WATT POWER tetrode driver 
and a 5 -kw power output tube for 
uhf transmitting applications have 
been announced by GE. Both tubes 
are designed for use as broad- 
band amplifiers in class -B television 
service and as class -C amplifiers or 
oscillators in grounded -grid cir- 
cuits with both grids at r -f ground 
potential. 

The GL -6283 has a continuous 
rating of 150 watts at frequencies 
up to 900 mc, with a synchronized 
peak power gain of seven. Up to 
900 me the GL -6283 may be oper- 
ated in a quarter -wave -output cav- 
ity. Above 900 mc, operation is in 
a three -quarter -wave mode. 

As an r -f amplifier in class -B tv 
service, typical operating conditions 
with a six -mc bandwidth are : plate 
1,500 v; screen, 300 v; plate cur- 
rent, 0.325 amp; driving power at 
tube, 35 watts; power output, 250 
watts. 

For typical operation as a class -C 
r -f power amplifier and oscillator 
in a grounded -grid circuit the plate 
voltage would be 1,400 v; screen 
voltage, 250 V; and plate current 
0.230 amp. Driving power of 15 
watts gives a power output of 150 
watts. 

The GL -6182 power tetrode is a 
water-cooled tube rated at 5 kw 
up to 900 mc, using quarter -wave 
cavity. Three -quarter -wave mode 
operation is possible at frequencies 
above 900 me with reduced power 
output. 

As a class -B r -f amplifier with a 
plate voltage of 8,000 v and screen 

GRIDS 

--CATHODE 

- -COPPER ANODE 

GRID SUPPORTS 

FIG. 1-Cut-away view of GL -6283. 250 
watt uhf driver 

GRIDS 

CATHODE 

WATER JACKET 

COPPER ANODE 

FIG. 2---Five-kw power output tetrode 
GL -6182 

voltage of 600 IT, plate current is 
1.3 amp, grid current 0.30 amp. 
Driven by 300 watts, power output 
is 5,000 watts with a six -mc band- 
width at 900 mc. 

New Magnet Materials 
BISMANOL is the name applied to a 
manganese -bismuth alloy devised by 
U. S. Naval Ordnance Laboratories. 
The material is not new, having 
been described by F. Heusler in 
1904 and again described in 1939 in 
British patent 596,966. It is again 
described in U. S. patent 2,576,679. 

The material is manufactured by 
a reaction between molten bismuth 
and manganese produced in a slowly 
rotating stainless steel vessel cov- 
ered by an inert atmosphere and 
maintained at a temperature of 
1,300 F. When the reaction has 
been completed, the material is 
cooled and the excess bismuth 
squeezed out of the melt at approxi- 
mately 25 tons per sq in. 

The resulting mass of crystals of 
MnBi are then pulverized to under 
325 mesh and compacted under a 
pressure of 6,000 to 10,000 pounds 
per sq in. together with a very 
strong magnetic field in the order of 
10,000 oersteds or more. 

In its present state of develop- 
ment, Bismanol has a residual flux 

198 June, 1953 - ELECTRON ICS 

www.americanradiohistory.com



The versatility of these three series 
of single turn, continuous rotation 

Helipots makes them ideal for such 
uses as servo systems ... analog 

computers . - . pH indication 
and control ... level indication and 

control ... telemetering circuits 
... color analysis and control 

. navigation aids ... radar 
indicators ... laboratory 

instruments, and many more. Your 
particular requirements will 

determine the model ... the number 
of ganged sections ... the 

number and placement of tap 
connections ... the style of 

mounting ... and other 
characteristics best suited to 

your needs. 

Every Helipot series is available 
in variations to meet your exact 
specifications. Our engineering de- 
partment will gladly give you every 
assistance ... in adapting stand- 
ard Helipots to your particular re- 
quirements ... in building entirely 
new Helipots to meet your needs. 

F,'rst inprecisio4 npotentiometers 

Here are three models of single turn, con- 
tinuous rotation Helipots ... each available 
from stock in a wide range of resistance 
values. All three feature the rugged depend- 
ability ... the high degree of precision .. . 

the proven design characteristics ... that you 
expect of every Helipot. Among their many 
features are the copper mandrel which ef- 
fectively dissipates heat ... the spot-welded 
connections (no pressure -type connections are 
used in any Helipot model) ... the provision 
for easy, accurate phasing on the job ... the 
wide choice of mounting styles, number of 
ganged sections, number of additional tap 
connections, etc. And like all Helipot models, 
they are available in variations to meet your 
exact specifications. 

Below is a Quick -Reference -Guide to the J, L, and Y Series Helipots. 
For complete information, write for Data File 602. 

Model Y Series Model J Series Model L Series 

(a) 

Diam. 1a/a" 2" 3" 
Resist. 
Range 

50-50,000 ohms (b) 50-50,000 ohms (b) 50-100,000 ohms (b) 

Power 
Rating 

2.5 watts 4 watts 5 watts 

Active 
Elec. 356° ±1° 357° +1° 358° ±1° 
Rotation 

Coll 
Length 

4.6" 5" 8" 

Y-Threaded Bushing. Threaded Bushing (Spec.). L-Threaded Bushing. 
YS-Servo Flange, Sleeve Bearing. Servo Flange, Ball Bearing (Std.). LS-Servo Flange, Sleeve Bearing. 

Mounting YSP-Servo Flange, Ball Bearing. LSP-Servo Flange, Ball Bearing. 
YF-Two-hole Servo, Sleeve Bearing. 
YFP-Two-hole Servo, Ball Bearing. 

Max, No 
Ganged 14 8 
Sections (c) 
Max. No. 
Tap 17 33 
Connections 
per Section (c) 

(a) Model Y Series Helipots are available in both linear and non-linear versions. 

(b) Higher or lower resistance values can be furnished on special order. 

(c) Sections can be ganged and tap connections added, during manufacture. 

He1pof DIVISION 
BECKMAN INSTRUMENTS. INC. 
SOUTH PASADENA, CALIFORNIA 

PLANTS IN SO. PASADENA. CALIF. AND MOUNTAINSIDE, N. J. REPRESENTATIVES IN PRINCIPAL CITIES 
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density of about 4,800 gauss, a 
coercive force of some 3,650 oer- 
steds and a maximum energy prod- 
uct of 5.30 x 100 gauss -oersteds. 
This latter figure compares favor- 
ably with Alnico V, but the coercive 
force is much higher and the resid- 
ual flux density is much lower than 
that of Alnico V. A shorter and 
fatter Bismanol magnet is therefore 
required to supplant an Alnico V 
magnet in any given design. The 
amount of magnet material utilized 
in both cases is about the same. 

Pure crystals of MnBi contain 
20.8 percent manganese and 79.2 
percent bismuth. Besides a current 
market price of $2.25 a pound, in 
ton lots, the greatest obstacle to 
mass development of Bismanol is 
the fact that the entire world's an- 
nual production of bismuth is insuf- 
ficient to supply even the total 
requirements of loudspeaker manu- 
facturers in this alloy. 

Another permanent magnet ma- 
terial with promise of immediate 

adoption is Ferroxdure. This fer- 
rite, in the form BaO.6 Fe_0g may 
find immediate use for focusing 
television cathode-ray tubes. 

Although it has a residual flux 
density of only 2,000 gauss, a coer- 
cive force of 1,500 oersteds and a 
maximum energy product of 0.80 
gauss -oersteds, the availability and 
low cost of its constituents com- 
bined with the high coercive force 
of the material makes it almost 
ideally suited to this television 
application. 

The material is manufactured by 
intimately mixing fine powders of 
ferrous and barium oxide, pre - 
sintering at a temperature about 
1,800 F, pulverization and mixing 
with a binder and finally sintering 
at about 2,300 F. The material is 
developed by North American 
Philips Co., patent holders. 

This information is contained in 
a private communication from Earl 
M. Underhill, Crucible Steel Co. of 
America, Harrison, N. J. 

Broadcast Remote Control 

UNATTENDED OPERATION of a -m and 
f -m broadcast transmitters of ten 
kilowatts and less power into non- 
directive antennas became legally 
possible by change of FCC rules 
effective April 15, 1953. System 

details of two manufacturers' 
equipment are shown below. Circuit 
details of another telemetering sys- 
tem are given on page 138 of this 
issue of ELECTRONICS. 

Equipment available from the 

Shawinigan Falls, P. Q. radio station CKSM is remotely controlled by this CGE 
equipment. Dial is located at studio. Transmitter engineer tests selector with 

pushbutton 

Transistor Broadcast 
Regenerator 

BY PETER G. SULZER 
Kensington, Md. 

3V OR MORE 

1 

IODA 

REGENERA- 

TION 

CONTROL 

BROADCAST COIL- IS :I TURNS RATIO 

THE CIRCUIT of the receiver 
shown above is self-explana- 
tory. It should be noted, how- 
ever, that not all of the avail- 
able type 2517 transistors will 
oscillate up to the top of the 
broadcast band. 

Bias resistor R is subject to 
considerable variation and 
should be adjusted to produce 
about 0.5 ma collector current. 

With a 7.5 v supply and the 
proper coil, the receiver will 
work up to 4 mc. 

In the broadcast band, the 
sensitivity is such that about 
0.5 microvolt 30 -percent modu- 
lated will produce a readable 
output. 

Rust Industrial Co., Inc. comprises 
two units, one at the broadcast 
studio and one at the transmitter. 
Two pairs of telephone wires are 
required for control and metering. 
These facilities are additional to 
audio lines. 

Figure 1 indicates the system in- 
terconnections. Switch S initiates 
operation by supplying 12 v d -c to 
the control line. The LOWER switch 
in unit B increases the voltage to 
25 v and the RAISE switch increases 
it to 50 v. Telephone dial C inter- 
rupts the control -line voltage by the 
number of impulses dialed and steps 
D to show the number by means of 
indicating lights. 

Relays F, G and H bridged across 
the control line are voltage -selec- 
tive. Relay F follows dial pulses on 
12 volts and in turn operates N, 
which does not release during dial 
impulses. However, if control volt- 
age fails for two seconds, relay N 

'. 
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ALONZO M. VELASCO SI 

$3 95; MEXICAN ATTORNEY -AT -LAW Pl 
Pre information Please write to F01 -2115. ca %""w P O. Box 354, riivana, Mexico. C 
INVENTORS-If You have inven- ow: 

taons for sale, call KEllog 4-8734 eh 

Ltúrñ MEXICAN LAW-General practicing fe 
attorney. Box 1732, El Paso, Tex. BAR 
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BAR 
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121' 
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AKC 
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*ED 
aND 

39 PERSONALS 

QUANTITY USERS OF THE 

FOLLOWING TUBE TYPES 

MAY HEAR SOMETHING 

TO THEIR ADVANTAGE 

IF THEY WILL CONTACT: 

LEWIS AND KAUFMAN, Ltd. 

LOS GATOS, CALIFORNIA 

3C24 (24G) 250TL 953B 

4D21/4 -125A 253 953D 

4E27/8001 254 953E 
54 257B 5988 

57 332A 5989 

100R 357C 5990 

100TH 705A 5991 

250TH 719A 8020 

Safes and Chests 
SAFES AND SEVERAL USED VAULT - 

DOORS. SU 1-1611, 360 Batters. be. 

Television Service ÿ 

y ---Night Service 

i 

Da 
Avenue T. V. Service. SK 2-1152 
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NW! 
COMPONENTS PRODUCTS 

for INDUSTRIAL use 

in ELECTRONICS 
Constant research and devel- 
opment 
Rigid inspection and produc- 
tion control 
Five modern plants 

These are some of the advantages of 
AMPHENOL that are offered to American 
industry These qualities, the result of 
over twenty years experience in the 
young electronics field, go into the de- 
sign and manufacture of each 
AMPHENOL part. Accustomed to solving 
tough problems, AMPHENOL is con- 
stantly working with the Armed Forces 
and with industry to design and pro- 
duce quality electronic components. 
That we have succeeded is attested to 
by the constant and heavy demand for 
AMPHENOL parts. With over 9,000 sep- 
arate cataloged items to draw from, the 
modern American manufacturer is 
finding that it makes common sense to 
depend on AMPHENOL, 

CATALOGS 
Users of quality electronic components 
will find the AMPHENOL catalogs shown 
below excellent sources for their buy- 
ing needs. Besides the C-3 methods 
manual, illustrated are the B-2 general 
catalog; A-2, AN connectors, and the 
D-2, RF cables and connectors. 

AMERICAN PHENOLIC CORPORATION 
1830 SOUTH 54TH AVENUE CHICAGO 50, ILLINOIS 

ELECTRONS AT WORK (continued) 

115V 

A -C 

115 V 

S 

SWITCH 

A 

REGULATED 
POWER 

DI e 

DIVIDER- 
SELECTOR 

DIAL - 
E D 

A -C 

POWER 
SUPPLY 

STANDARD 

CONTROL 

STEP 

SWITCH 

STUDIO 

METER 

----METER LINE CONTROL 

LINE ----a 

RAISE LOWER 

STEP 
SWITCH 

{F 

FAST 

RELAY 

bdbb 
0 I 2 3 

N 

SLOW 
RELAY 

2 

Ir 

FAIL-SAFE 

OPERATIONS 

o-- 

STANDARD 

VOLTA CE 

HETE RINC 

FIG. 1-Remote control provides for 
raising and lowering functions, as in 

tuning final stage 

takes the transmitter off the air. 
Relay G operates on 25 volts but 
falls out above 12 v. Similarly H 
picks up at 50 v and falls out above 
25 v. 

Relay F operates stepping system 
I, which gives visual indication of 
the particular function chosen. Re- 
versible motors and contactors con- 
nected into the individual channels 
are operated according to the studio 
engineer's instructions by means of 
the LOWER and RAISE switches. The 
stepping switch also connects to the 
metering line any one of nine dif- 
ferent metering elements (of which 
three are indicated). All potentials 
or currents are converted to a low 
direct voltage proportional to the 
parameter being measured. 

In stepping position 0 a standard 
voltage source M at the transmitter 
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ELECTRONS AT WORK (continued) 

is connected to the metering line. 
Standardizing control L at the 
studio is then adjusted for a stand- 
ard deflection in order to correct all 
readings for variation in line re- 
sistance owing to temperature 
changes. 

Tone -Dial System 
In a remote control system de- 

signed by Gates Radio Co., audible 
tones are used for switching and a 
dial -impulse stepping switch for 
selection of the function to be moni- 
tored. 

This system shown in Fig. 2 re- 
quires two telephone pairs between 
studio and transmitter. One pair 
carries a voltage proportional to 

PLATE PLATE ANT TOWER FREI 

VOLT MA AMP LIGHTS METER 

2 

RESET 

6V 

DC _io - 
OFF 

PLATE VOLT b PLATE CURRENT 0o- ANI.CUARENT 

ANTOWERUOMETE 

LICMTSN 

I M--= -e 
OFF 

I PLATE PLATE AMT. OWE FRED 

VOLT MA AMP LICHTS METER 

SPARE 

.ï.., ACROSS <- FIL SW 

,{0 ACROSS 

R- H -V START SW 

FIG. 2-Step control uses tones with 
stepping switch for monitoring 

ELECTRONICS - June, 1953 

Re/ LOW TEMPERATURE CABLE 

for SIGNAL CORPS 

and AIR FORCE 
Full Electrical and Mechanical 
Efficiency at -40° C. 
Non -Contaminating Black 
Jacket. 
Identification by Ink Marking 
to Eliminate Thin Spots on the 
Jacket. 

For several years the Signal Corps has 
been looking for a cable jacket com- 
pound that meets the requirements 
listed above. In addition, the cable must 
be capable of being bent around a 
mandrel ten times the diameter of the 
cable at -40° C. without cracking. 

AMPHENOL'S new low temperature ca- 
ble, now on a production basis, not 
only fully meets all of these require- 
ments but also provides a large safety 
margin. 

CONNECTORS for RG/ CABLES 
Because AMPHENOL has complete lab- 
oratory and engineering facilities, re- 
search on RF Connectors is a constant 
development. New connectors are 
constantly being added to the list of 
cataloged items. As a result, AMPHENOL 
offers the most complete selection of 
quality RF Connectors available from 
a single manufacturer. 

For complete information on the en- 
tire line of AMPHENOL manufacture, 
write today for your free copy of the 
AMPHENOL B-2 General Catalog. 

AMERICAN PHENOLIC CORPORATION 
1830 SOUTH 54TH AVENUE CHICAGO 50, ILLINOIS 

AM PH E Nok 
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Meet the Redheads... 
tops for tape recording 

See how the latest additions to the Brush family of magnetic 
recording components can improve your tape recorders! 

The BK -1090 record -reproduce head has the standard track 
width designed for dual track recording on I/a inch tape. It pro- 
vides unusually high resolution and uniformity over an extended 
frequency range. Cast resin construction assures dimensional 
stability, minimizes moisture absorption, and affords freedom from 
microphonics. Its balanced magnetic construction, precision 
lapped gap, Mu -metal -housing, and single -hole mounting provide 
important design advantages. 

The BK -1110 erase head has the same basic construction as the 
companion record -reproduce unit. Its outstanding feature is its 
efficient erasing at low power consumption-less than 1/2 voltampere. 

Investigate these new "Redheads" for your magnetic recording. 
Your inquiries will receive the attention of capable engineers. Write 
Brush EIectronics Company, Department K-6, 3405 Perkins Avenue, 
Cleveland 14. Ohio. 

BRUSH ELECTRONICS 
INDUSTRIAL AND RESEARCH INSTRUMENTS 

PIEZOELECTRIC MATERIALS ACOUSTIC DEVICES 
MAGNETIC RECORDING EQUIPMENT 

ULTRASONIC EQUIPMENT 
ELECTRONICS 

COMPANY 
formerly 

The Brush Development Co. 
Brush Electronics Company 

is an operating unit of 
Clevite Corporation. 

ELECTRONS AT WORK (continued) 

H -V 

LIV VC PLAIE 
VOLTAGE 

DIODE 
UNIT 

TO ANTENNA 

1 
1-± ANT. 

IV 0-C CURRENT 

115V TO TOWER 

OR 220V LIGHTS 

TOWER LICHT INDICATOR 

111 D -C PLATE 
CURRENT 

ERTO 

MONITOR 

REACTANCE 

BOT 

1.9V 

TREO 

METER 

00CPS 

FIG. 3-Monitoring voltages are ob- 
tained in several ways 

the voltage or current being moni- 
tored and this is shown on a meter 
at the studio. The other pair is 
bridged with a center -tapped hybrid 
coil. Audio tones are sent over the 
pair but dial impulses use, in effect, 
two sides of this line against 
ground. 

Various suggested means of ob- 
taining monitoring voltages are 
shown in Fig. 3.-A. A. MCK. 

Power Requirements for 
Transistor Circuits 

BY J. DALFONSO 

Chief Engineer 
Battery Division 

P. R. Mallory & Co., Inc. 
North Tarrytown, N. Y. 

Two BASIC QUESTIONS relative to 
transistor power -sources concern 
present-day and future power re- 
quirements. The fact that transistor 
characteristics are essentially ideal 
implies that in class -A and class -B 
operation the theoretical limit of 
50 percent in power efficiency may 
be realized in practice, and perhaps 
100 percent efficiency can be ap- 
proached in class -C amplification. 
Hence, in power applications these 
rule -of -thumb efficiency figures can 
be used to calculated the magnitude 
of the power required from the 
primary -power source. Further, be- 
cause of the ideal shape of the 
characteristics, the rule may be 
applied in any power range from 
the micropower levels of present- 
day transistors to the probable 
large power -level operation of power 
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vacuum gauge 

covers n ronge of 5,000,000:1 
on one meter 
It's the CVC Philips Gauge, Type PHG-09, a re- 
markable instrument developed by CVC's high 
vacuum research department. Here are the basic 
facts: 

A single meter covers the entire range from 
0.50 mm to 10-7 mm Hg. 

A single all -metal pickup tube handles this 
range. It works on the glow discharge prin- 
ciple. Permanent magnets provide a held which 
lengthens the electron paths into tight spirals 
that give high ionization per electron, with a 
cascade effect. 

No filament to burn out The tube can be 
operated at full atmosphere without damage, 
and the circuit is insensitive to fluctuations in 
the line voltage. 

No outgassing problem. The magnet is external 
to the ionization chamber. 
Self-cleaning. The tube at the higher pressures 
in the low sensitivity range automatically rids 
itself of deposited film because polarity is 
reversed. 

This CVC gauge is another example of our constant 
effort towards simplifying the use of high vacuum. 
For information on this or any phase of high 
vacuum creation, measurement, and use, write to 
Consolidated Vacuum Corporation, Rochester 3, N.Y. 
(A subsidiary of Consolidated Engineering Cor- 
poration, Pasadena, Calif.) Sales offices: Menlo 
Park, Calif. Chicago, Ill. Camden, N. J. 
New York, N. Y. 

Consolidated Vacuum Corporation 
Rochester 3, N. Y. 

high vacuum research and engineering 
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NEW ELECTRONS AT WORK (continued) 

Os cillos c op e 
TO SUCCEED THE POPULAR TYPE 514-D 

THE Type 514 -AD 

e 

New Vertical Amplifier 
6 cm undistorted vertical 
deflection 

New Precision Flat -Faced 

5" CRT- improved 

geometry and edge focus 

New Variable Duty Cycle 

Calibrator 

New Sweep Amplifier 

New Sweep Magnifier 

New Direct -Coupled 

Unblanking 

With its many important new characteristics the Type 514 -AD 
comes even closer to providing everything you need in a 

general-purpose laboratory oscilloscope. Excellent transient 
response, 10 me bandwidth, 6 cm undistorted vertical deflec- 
tion, and wide time base range increase the depth of investi- 
gation possible with this versatile new instrument. High quality 
design and construction assure long, trouble -free service. 

Condensed Specifications 

Vertical Amplifier 
Risetime-0.04 µsec 

Bandwidth-dc to 10 me 
ac -2 cycles to 10 me 

Sensitivity-dc, 0.3 v/cm to 100 v/cm 
ac, 0.03 v/cm to 100 v/cm 

Signal Delay -0.25 µsec 

Calibrator -0 to 50 v square wave, 
accurate within 3%, duty cycle 
variable 2% to 98% 

Time Base Range 

0.1 µsec/cm to 0.01 sec/cm, 
continuously variable, accurate 
within 5% 

Single, triggered, or recurrent sweeps 

5x sweep magnifier 

3 kv Accelerating Potential 
All dc voltages electronically regulated 

Type 514-AD-$950 Type 514-A (without delay network) $900 

Prices f.o.b. Portland, Oregon Write for complete specifications 

TEKTRONIX, Inc. 
P. O. Box 831 A, Portland 7, Oregon Cable: TEKTRONIX 

14 

13 

1.2 

1'2 II 

> L0 

,,, 0.9 

0.8 

0.1 

`s06 

05 

0.4 

030 

7 

Ia 
--I MA DRAIN 

i_ IN TIAL INTERNAL DROP.. 

1 I T--_yc-----_y- 
STARTING VOLTAGEt 

P --Nd LOAD VOLTS 

r-- 

_ 1 CUTOFF 
T- 

ITV --y-T, 

VOLTAGE 

- 

1-- 
-T3 

i 

Ti - INITIALII POLARIZATION T NE 

12 - EQUILIBRIUM PERIOD -BEST REGULATION 

T3- ENO OF LIFE-DECAT PERIOD 

r^r- 
150 300 450 600 150 900 1,050 

HOURS LIFE TO 0.9 VOLT 

FIG. 1-RM cell load voltage vs time 
at constant load at 70 F. Inset, typical 

voltage regulation 

transistors to be produced in the 
future. 

In addition to the actual quantity 
of primary power to be supplied by 
the power -supply source, there are 
three other important character- 
istics. Of primary interest is a re- 
quirement for uniformity of elec- 
trical characteristics: that is, con- 
stancy of voltage, or constancy of 
current, with respect to time. In a 
transistor, the collector sensitivity 
in respect to changes in emitter 
voltage is quite high, as has been 
mentioned by Wallace and Pietenpol 
and others. For this reason it is 
necessary frequently to provide the 
emitter -bias from a constant -cur- 
rent source, such as a high re- 
sistance in series with a constant - 
potential source. 

Second and third items of im- 
portance in the power -supply are 
long life and small size, to match 
^orresponding characteristics of 
transistors themselves. 

If battery -powered, portable 
equipment is to become popular, it 
is necessary that the batteries have 
long operating life. It is necessary 
also that they be compact, light- 
weight, and of uniform electrical 
characteristics during their life, 
and that the dependence of voltage 
upon temperature be a practicable 
minimum. The shelf life should be 
lengthy, because there will be days 
and even months during which such 
equipment is not in use. The RM 
mercury -oxide cell fulfills these re- 
quirements. 

The characteristics of transistors 
are such that in order to increase 
the power output (within the 
maximum rating) it is necessary 
only to increase the collector poten- 
tial by providing additional source - 
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this 
EAD motor has 

a "head" 
for torque problems 

MODEL GM49P-1 

FIFdA. 
-fisse 

L_- 
GEAR MOTOR 

[ 
2 

4- 

1 

SPECIFICATIONS FOR MODEL GM49P-1 

400 Cycle Capacitor Run Induction Gear Motor 

115 Volts 400 Cycles 1 Phase 0.5 Amps. 

Full Load Torque: 100 Oz. -In. 
Starting Torque: Over 100 Oz. -In. 
Gear Head Lubricated per Mil -G-3278 

22 R.P.M. 314 to 1 Gear Ratio Reversible Rotation 

Intermittent Duty: 15 Minutes on, 15 Minutes off 

Ambient Temperature: -55° to +74° C 

Altitude: to 50,000 Ft. 

TYPICAL APPLICATIONS 

Military and Aircraft 
Follow Up Devices 
Instrument Controls 
Automatic Controls 
Automatic Pilot 

Radar Equipment 
Electronic Control 
Actuators 
Timers 

A precision gear head combined with a 

miniature motor gives you the answer 
to high torque at low speed. The motor can 
be 60 cycle, 400 cycle or variable 
frequency-in single, two or three phase- 
with non -cooled or self -cooled frame 
types. The gear head is arranged to 
provide the output speed you require, with 
standard timing ratios of 60, 3600 or 
8000 to 1 possible. High output torques, 
to drive, actuate or control, in confined 
areas, make this line of tiny gear motors 
ideal for a wide variety of applications 
on the ground and in the air. 

SOLVING SPECIAL PROBLEMS 

IS ROUTINE AT EAD 

If your problem involves rotating electrical 
equipment, bring it to EAD. Our 
completely staffed organization will 
modify one of our standard units or design 

and produce a special unit to meet your 
most exacting requirements. 

JIisrEJ.wAII, PFwti& //iv 
585 DEAN ST., BROOKLYN 17, NEW YORK 
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New BALLANTINE 

SENSITIVE INVERTER 
for the precise measurement of small DC potentials 

from 

IOj,V - IOOV 

Threshold Sensitivity 

1pv 

FOR USE WITH 

Vacuum Tube Voltmeters 

Oscilloscopes 

Voltage Amplifiers 

Multimeters 

Servo -Amplifiers 

MODEL 700 

FEATURES 

Built-in Calibrator 
High Sensitivity 
High Input Resistance 

Distortion -free Output 
Low Noise Level 

OUTMji 

erüaNT1NE LAeoNATaedE3. nsc 
eoCNTc-1+, NEW JER9Er. 

SENSITIVE +NVETER 

CAL AO, 

i?olarity Sensing 
Accurate for 50-70 cps !immune to 60 cps Stray 
Line Frequencies Magnetic Fields 

INPUT VOLTAGE RANGE 

AC INPUT IMPEDANCE 

INPUT NOISE LEVEL 

AC OUTPUT FREQUENCY 

MAX AC OUTPUT LEVEL 

TOTAL DISTORTION IN OUTPUT WAVE FORM 

RESPONSE TIME (90% of Final Amplitude) 

SPECIFICATIONS-MODEL 700 

10 pv-100 v DC (Sensitive to 1 pv) 
VOLTAGE RATIOS (DC input to AC RMS output) 1.100 & 10:1 
INVERSION STABILITY (>100 pv input) 
CALIBRATOR ACCURACY 

1% 
0 25% 

DC INPUT RESISTANCE 10 meg for 1:100; 50 meg for 10:1 

>200k 
Approx. 3 pv 

Line Frequency 

30 y RMS 

<2% 

POWER REQUIREMENTS 
0 25% 

105-125 y; 50-70 cps; 15 wafts 

BALLANTINE LABORATORIES, INC. 
100 FANNY ROAD, BOONTON, NEW JERSEY 

ELECTRONS AT WORK (continued) 

voltage; and to increase the col- 
lector current, by adjustment of the 
emitter bias. Thus, normally, the 
transistor is biased and powered for 
the output desired, within its rating, 
using low values of collector cur- 
rent and collector voltage for low - 
power applications. The mercury - 
oxide cell has a constancy of voltage 
such that it may be used as a 
secondary standard for voltage. 
Thus many cells can be added in 
parallel and/or series to increase 
the power output for equipment to 
any desired level. 

Transistor applications usually 

IA 
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HOURS CONTINUOUS SERVICE 

FIG. 2-Variation of potential with 20 - 
ma drain of RM -1 cell 

require a different arrangement of 
potentials on transistor control 
elements than those required by 
vacuum -tube elements. The base - 
emitter circuit of a transistor, 
which corresponds to the grid - 
cathode circuit of a vacuum tube, 
is usually low in impedance. Power 
is consumed in this circuit. The 
supply must be capable of supply- 
ing a bias current rather than a 
bias potential, as is usually sup- 
plied for a vacuum tube. This bias 
current may be opposite to, or in the 
same direction as, the collector cur- 
rent, depending on the type of 
transistor and the circuit con- 
nections. 

Junction transistors belong to 
two major classes : the npn, in which 
conduction is primarily by diffusion 
of negative charges through the 
junction; and the pnp, in which con- 
duction is primarily by diffusion of 
positive charges. This situation is 
similar to a hypothetical one that 
might exist in the vacuum -tube in- 
dustry if we should discover a 
thermionic emitter of positrons. 
The obvious requirement in this 
situation is to establish the collector 
potential for the npn as positive 
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A NEW CON o. OF a« URA . ,N ,HE 

RESISTANC LLOYS, 

RODAR, NICKE ` DERALOY 

AND CUSTO ALLOYS 

UCTION OF ALLOY STRIP 

...for all critical applications - 
electrical, electronic, instrumentation 

This new plant was designed and built for 
the production of alloy strip of the highest 
accuracy. It is equipped with the finest 
machinery available for the task. Send- 
zimir Mills assure FREEDOM FROM 
CROWN. Skilled operators, with years of 
experience, roll to close tolerances and 
produce finishes to highest STANDARDS. 

A group of experienced engineers is avail- 
able to select the correct alloy for your 
application. 

WILBUR B. DRIVER CO. 
NEWARK 4, NEW JERSEY 
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Lapp 
ANTENNA TOWER 
INSULATORS 

Insulation of antenna structures 
is a field pioneered by Lapp. The 
first insulated broadcasting tower, 
erected more than 30 years ago, was 
on Lapp insulators. Today, most 
of the world's radio towers are 
supported by Lapp insulators- 
including the tallest guyed mast ever 
built, more than 1200 feet high. 

Through the Lapp "compression 
cone," immense loads can be carried 
by electrical porcelain-single Lapp 
base insulator units of the type shown 
here having been design -tested to 
strengths in excess of 3,500,000' lbs. 

Write for description and specification 
data on units for any antenna 
structure insulating requirement. 
Lapp Insulator Co., Inc., Radio 
Specialties Division, 102 Sumner 
St., Le Roy, N. Y. 

TOWER FOOTING 

INSULATORS FOR 

SELF-SUPPORTING 
RADIATORS 

MAST RASE 

INSULATORS 

RADIO GUY 

INSULATOR 

ELECTRONS AT WORK (continued) 
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FIG. 3 --EMF vs storage time at two 
temperatures 

(normal in relation to vacuum tube 
practice), but that for the pnp as 
negative. 

Figure 1 (inset) shows the 
general characteristics of the RM - 
cell system. The equilibrium period 
T, represents practically 97 percent 
of the cell life when the current 
drain is relatively low, as shown for 
a type RM -1 cell in Fig. 1. In the 
equilibrium period, the potential is 
constant (at 98 percent of no-load 
potential) within less than ± per- 
cent at low levels of drain. At high 
levels of drain, the potential will 
vary by ± 2 percent from 90 per- 
cent of the no-load level, as shown 
in Fig. 2. The equilibrium period at 
this increased drain would be 
approximately 67 percent of the 
cell life. 

Larger cells or groups of smaller 
cells in parallel, of course, show 
better equilibrium -period character- 
istics for equivalent rates of drain. 
Since current -drain per unit of 
electrode area determines the 
equilibrium period, potential may 
be kept as constant as desired for 
any predetermined equilibrium 
period by proper design. 

Mercury batteries provide as 
much as three to four times the 
energy of other types of batteries. 
The type RM -625 cell, occuping only 

_woo 

2 91.3 

94.6 

920 

= 89.1 

W 865 

d 831 

`8110 
2 3 4 5 6 1 8 9 

STORACE TINE IN MONTHS 

10 12 

FIG. 4-Percent total capacity vs stor- 
age time at 70 F 
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MOLONEY /L°/' O/'B ELECTRONIC CORES 

... for Any Electronic Application 
Moloney HiperCore Electronic Cores assure better transformer 
performance because of their advanced wound core design. These 
wound cores have greater flux carrying capacity and lower 
losses than other types of cores of comparable sizes. In addition 
to better performance, a smaller, lighter core is obtained. In 
electronic applications, where size and weight are critical, 
Moloney HiperCore Electronic Cores are particularly desireable. 
Because they are wound cores, savings in assembly time can be 
favorably reflected in accelerated production. Rigid production 
control assures cores that test well within industry standards. 
More than 1000 standard sizes are available and special sizes 
can be made for specific applications, if desired. 

Write today for bulletin SR -205 contaüning specifications, 
performance data and prices on over 300 stock sìzes. 

ME 53.17 

MOLONEY ELECTRIC COMPANY 
Manufacturers of Power Transformers Distribution 
Transformers Load Ratio Control Transformers 
Step Voltage Regulaters Unit Substations 

Moloney Hipereore Electronic Cores are wound with 
grain oriented slicon steel of 1, 2, 4 or12 mil thicknesses. 

BETTER PERFORMANCE 

IIIIIIII GREATER 
RELIABILITY 

LESS MAINTENANCE 

SALES OFFICES IN ALL PRINCIPAL CITIES FACTORIES AT ST. LOUIS, MO. AND TORONTO, ONT., CANADA 
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Illustrated: Model BP, single -pole, double -throw, 
15 A., 125 V. A. C. Overall length, 1 %'. 

The most practical and econom- 
ical solution to difficult switching 
problems ever devised . . . 

TYNISWITCH. 
Like no other snap switch 

made, this compact, low cost, 
snap -action unit permits high 
load switching in a minimum 
amount of space. It eliminates 
the need for costly, non-function- 
al bulk in new or redesigned prod- 
ucts. Its high force -to -inertia - 
ratio spring blade inhibits me- 
chanical resonance . . . assures 
smooth, high-speed operation 
with positive, bounceless closure. 
And as for dependability-con- 
clusive laboratory tests have 
proven that TYNISWITCH is 
consistently reliable at high oper- 
ating speeds ... for over millions 
of cycles! 

Consider these important de- 
sign and production advantages 
now. New TYNISWITCH 
models can be developed to fit 
your exact switching speeds and 
specifications-or you can select 
conventional circuit arrange- 
ments from a variety of standard 
units. Write for complete details. 
TYNISWITCH Division, The 
Sessions Clock Company, 104 
East Main St., Forestville, Conn. 

A DIVISION OF 
THE SESSIONS CLOCK COMPANY 

FORESTVILLE, CONNECTICUT 

ELECTRONS AT WORK (continued) 

0.07 cubic inch and weighing only 
0.14 ounce, will provide ap- 
proximately 250 hours of service 
life in a 1 -ma transistor applica- 
tion. 

The average transistor collector - 
voltage, in the majority of applica- 
tions, will be below 10 volts and may 
be as low as 0.1 volt. Collector cur- 
rents will be in the range of a few 
milliamperes down to several micro- 
amperes. 

Type RM mercury batteries do 
not deteriorate or lose their 
energy appreciably during long 

1.37 

1.36 

1.35 

1.34 

1.33 

1.30 

1.29 

1.28 

1.27 

'ILA 7 1 -50 uA 

100 u 
=110 CURRENT DRAIN 

0'6 

32°F 
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0°F 113'F 160°F 

TEMPERATURE OF OPERATION 

FIG. 5-EMF vs temperature at light 
loads 

storage periods, as shown in Fig. 
3 and 4. Field reports indicate such 
batteries perform satisfactorily 
even after two or more years of 
shelf life. 

Mercury batteries maintain their 
dependable characteristics over a 
wide temperature range. Some sub- 
surface survey instruments are 
operated at temperatures above 
250 deg F. At the other extreme, de- 
pendable performance can be ex- 
pected as low as 32 deg F in low 
current -drain applications as shown 
in Fig. 5. 
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Cauley, The Ruben Cell, A New Alkaline 
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Samuel Ruben, Balanced Alkaline Dry 
Cells, Trans. Electrochem. Soc., 92, 1947. 

George Wood Vinal, "Primary Batter - 
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Cable lasher appears to right of workman. As the cable and support- 

ing strand feed through, the machine rotates, binding them together 

with steel lashing wire. Meanwhile, a winch hauls the lashed cable 

into position. 

IT Is a job your telephone company faces every day. Thou- 

sands of miles of cable go up each year-all secured to steel 

strand running from pole to pole. The best way to secure 

cable is to lash it to the strand with a spiral binding of wire. 

One way to do this is to- raise cable and strand sepa- 

rately, then lash them together by a rotating machine pulled 

along by workmen on the ground. This produces a strong, 

tight support for the cable. But each pole has to be climbed 

as many as four times. So Bell Laboratories engineers 

devised an easier way. 

Now, lashing can be done on the ground so that cable, 

strand and lashing wire may be pulled into position as a 

complete assembly. Usually workmen need make only two 

trips up each pole. 

For telephone users, the new way means that cable can 

be installed faster, while costs are kept down. It shows 

again how work at Bell Telephone Laboratories improves 

each part of your telephone system. 

How would 
you 

hang cable 

...by the 

mile? 

Bell Telephone 

Laboratories 
IMPROVING TELEPHONE SERVICE FOR 

AMERICA PROVIDES CAREERS FOR CREATIVE 

MEN IN MECHANICAL ENGINEERING 
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ELECTRONS AT WORK 

from...... 

representation 
with 

SHAFT 0.09 -degree 
MONITOR accuracy 

ERA SHAFT -MONITOR shaft -position indicator systems rapidly 
and accurately detect the angular position of a rotating shaft and 
convert the resulting indications to a digital representation. 
Accuracies of better than one -tenth of one degree are practical. 
Measurements, routed to a convenient remote location, may be 
displayed as visual indications in digital form, transferred to 
magnetic tape, punched tape, or punched cards for future analysis, 
or used to perform desired control functions. 

ERA Shaft -Monitors are applicable to many 
problems in monitoring, instrumentation, 
and control which rely upon the accurate 
measurement of the angular displacement 
of a continuously or intermittently rotating 
shaft. 

Write for descriptive brochure. 

Division of / 
1902 West Minnehaha Avenue, Dept. E-12, St. Paul W4, Minnesota 
DIGITAL COMPUTERS ... DATA -HANDLING SYSTEMS ... MAGNETIC STORAGE SYSTEMS ... 

INSTRUMENTS ... ANALOG MAGNETIC RECORDING SYSTEMS ... COMPUTING SERVICE 

(continued) 

ies", John Wiley and Sons, Inc., New York 1950. 
J. M. Booe, The Alkaline Mercuric -Oxide Cell, Journ. Electrochem. Soc., August 1952. 

Noise Reduction in 
Intercom Systems 

BY ROBERT J. STAHL 
Color Television Inc. 

San Carlos, Calif. 

and 

GLENN A. WALTERS 
Dalmo Victor Co. 
San Carlos, Calif. 

OF FIRST IMPORTANCE in the elimi- 
nation of noise in intercommunica- 
tion systems is the design of the 
amplifiers. Circuit arrangements 
that allow audio signals to the 
speaker only when the system is in 
actual use will overcome many noise 
objections. Power supply and other 
circuits that are inherent sources 
of noise must be constructed in ac- 
cordance with good engineering 
practices. However, from an eco- 
nomic standpoint, it is necessary 
that a minimum number of compo- 
nents be used. 

Fortunately, the voice frequen- 
cies that must be transmitted over 
the intercom system are higher than 
the line frequency, so filter require- 
ments of the supply are quite nomi- 
nal. Amplifier components should 
be so chosen that a relatively large 
attenuation is presented at fre- 
quencies below 200 cps. 

Assuming that the aforemen- 
tioned principles are followed, there 
are still several considerations 
necessary to obtain satisfactory 
noise rejection. Transmission level 
will directly control the signal-to- 
noise ratio. All other factors being 
equal, a system that transmits the 
signal at a relatively high level is 
desirable as this keeps amplification 
required at the receiving end to a 
minimum, and amplification of line 
noises is kept to a minimum. 

One means of obtaining a high 
transmission level is the use of a 
split -amplifier circuit, one section of 
which is shown in Fig. 1. Two 
identical circuits are used, one 
located at the control position and 
the other at the remote position of 
the system. In use, the function of 
each of these circuits is switched 
from preamplifier to power ampli - 
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SCINFIJEX ASSURES 

LOW MAINTENANCE BECAUSE 

IT PERMITS SIMPLICITY 

When operating conditions demand an 
electrical connector that will stand up 
under the most rugged requirements, 
always choose Bendix Scinflex Electrical 
Connectors. The insert material, an ex- 
clusive Bendix development, is one of 
our contributions to the electrical con- 
nector industry. The dielectric strength 
remains well above requirements within 
the temperature range of -67°F to 
+275°F. It makes possible a design in- 
creasing resistance to flashover and 
creepage. It withstands maximum con- 
ditions of current and voltage without 
breakdown. But that is only part of the 
story. It's also the reason why they are 
vibration -proof and moisture -proof. So, 
naturally, it pays to specify Bendix 
Scinflex Connectors and get this extra 
protection. Our sales department will 
be glad to furnish complete information 
on request. 

Moisture -Proof Radio Quiet Single Piece Inserts 
Vibration -Proof Light Weight High Insulation Resistance 

High Resistance to Fuels and Oils Fungus Resistant 
Easy Assembly and Disassembly Fewer Parts than 
any other Connector No additional solder required. 

BENDIX 
SCINFLEX 

ELECTRICAL 

CONNECTORS 

SCINTILLA MAGNETO DIVISION of 
SIDNEY, NEW YORK vlr1N ceCòStre 

Export Sales: Bendi International Division, 12 Filth Avenue, Now York 11, N. Y. 

FACTORY BRANCH OFFICES: 118 E. Providencia Ave., Burbank, Calif. Stph 
Bldg., 6560 Cass Ave., Detroit 2, Michigan Brouwer Bldg., 176 W. Wisconsin 
Avenue, Milwaukee, Wisconsin 582 Markel Street, San Francisco 4, California 
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OVER 200 BASIC TYPES TO CHOOSE FROM 

r / 

Do audio attenuator problems cost you money? 
Chances are Shallcross has a model to match 
your specifications exactly-and at moderate cost. 

Shallcross attenuators are made in over 200 
basic types. Each type can be supplied with a 
choice of attenuation characteristics ... with a 
positive detent mechanism . . , and in numerous 
input and output impedances. Where calibration 
must be extremely accurate, Shallcross precision 
wire -wound resistors are used. For less critical 
applications, models with high grade composi- 
tion resistors can be supplied-often at lower 
cost. 

A complete description of all Shallcross 
attenuators - mountings, characteristics, and 
circuits is yours for the asking in Bulletin L -4A. 
SHALLCROSS MFG. CO., 522 Pusey Avenue, 
Collingdale, Penna. 

DELIVERIES! 
Small quantities 

of 

QUICK allcross composition 
resistor 

popular m20 tersteP 

sound la. potentiometers a 
wound 

ladders without 

detents are immediately 

a cro 

ELECTRONS AT WORK (continued) 

FIG. 1-Circuit of split -amplifier unit 
of a low -noise Intercommunication sys 

tern 

fier depending upon the operator's 
requirements. 

A single class -A stage is used 
with a type 50B5 pentode. Trans- 
former coupling is used in both the 
input and output circuits. When 
the unit is in receive condition the 
stage is used as a power amplifier. 
The secondary of the output trans- 
former is connected to the speaker 
while the input primary is con- 
nected to the audio line. In the 
transmit condition the speaker is 
switched to the input transformer 
of the 50B5, the secondary of the 
output transformer is connected to 
the audio line. The loudspeaker is 
then used as a microphone. 

In this circuit the number of 
components is kept to minimum. 
All portions of the circuit are used 
in both transmit and receive condi- 
tion, and the intelligence signal re- 
ceives one stage of additional gain 
over that given to the external noise 
signal. 

The system uses a 45 -ohm inter- 
connecting line and has a total gain 
of about 55 db. Hum output at full 
gain with signal terminals open 
circuited is less than 40 microwatts. 
Properly installed the units have 
average noise output that does not 
exceed 100 microwatts. 

Interunit Circuits 

The choice of line impedance will 
affect noise performance. High im- 
pedance favors capacitive pickup 
while low -impedance systems will 
be more susceptible to inductive 
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 Ì 
Du Pont "TEFLON" provides high -temperature insulation 

Dielectric properties 
remain constant over 
wide temperature range 

Terminals made by 

Sealectro Corp., 

New Rochelle, N. Y. 

RIG. U. S. rm. Orr. 

BETTER THINGS FOR BETTER LIVING 
... THROUGH CHEMISTRY 

Standoff and feed-thru insulator terminals often fail in 
service due to high -temperature breakdown. Cracking 
frequently occurs during degreasing operations. And 
breakage may occur during manufacture. Today's 
equipment and operating conditions require terminals 
that eliminate these failures and provide improved, 
lasting performance. 

In designing such improved terminals, Sealectro Cor- 
poration sought an insulating material that had good 
dielectric properties, resistance to high operating tem- 
peratures and chemical attack, and the toughness and 
resiliency to eliminate breakage and cracking. And it 
had to provide for simple, positive installations. 

They chose Du Pont "Teflon"* tetrafluoroethylene 
resin. "Teflon" is an excellent insulator. Its dielectric 
constant (2.0) and loss factor (0.0005) are unaffected in 
temperatures from -80°F. to 400°F. Du Pont "Teflon" 
is inert to all chemicals except molten alkali metals and 
fluorine. It is tough, durable ... will not crack or arc. 
And the one-piece terminals assure simple, tight, last- 
ing installations. 

Du Pont "Teflon" serves many uses in electrical 
equipment-coaxial spacers, insulation for wire, cables 
and motor windings, and other parts where high tem- 
peratures, service, dielectric strength and durability are 
required. Perhaps it can help you improve or develop a 
product. For full information, write E. I. du Pont de 
Nemours & Co. (Inc.), Polychemicals Department, 
Room 226T, Du Pont Bldg., Wilmington 98, Delaware. 
*SEO. U.B. PAT. OFF. 
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for STANDBY 

ELECTRIC POWER 

* New- 

ONAN °cw,. 
(5,000 & 10,000 WATTS) 

db- 
10CW-10,000 watts A. C. 
High standby capacity for hospitals, 
hatcheries, schools, stores, plants. 

5CW-5,000 watts A. C. 
For homes, farms, police radio, 
micro -wave relay stations, etc. 

Takes less than one cubic yard of space. 10K W Smooth running twin -cylinder, horizontally - 
model requires only half the space of ordinary opposed, 4 -cycle air-cooled engines deliver 
10,000 -watt plants. Easier to install. Connec- rated horsepower at moderate speed. Un. 
tion box provided for quick hook up. usually large bearing surfaces for long life 

Cooling air is drawn by vacuum through gen- 
erator and over engine. All heated air ex- 
pelled through one small vent which also dis- 
charges engine exhaust. Quiet operating. 

Nothing extra to buy. Impulse -coupled, high- 
tension magneto, radio shielded.. Oil -bath air 
cleaner, fuel filter, oil pressure gauge, fuel 
tank, muffler and exhaust tubing. 

COSTS LESS THAN ANY OTHER COMPLETE ELECTRIC PLANT! 
The Onan "CW" combines exclusive design advantages with all the 
time -proved Onan features such as UNIT -BUILT CONSTRUCTION, 
yet it costs less. Get the complete story of this sensational, all -new 
electric plant. 

Write for detailed specifications! 

D. W. ONAN & SONS INC. 
7034 UNIVERSITY AVENUE S.E., MINNEAPOLIS 14, MINNESOTA 

ELECTRONS AT WORK (continued) 

noise. From a practical standpoint, 
however, it will be found that ohmic 
losses fix the low -impedance limit. 
A good compromise appears to be 
about 45 ohms. 

Noises introduced through 
ground routes will be less severe if 
a transformer type power supply is 
used but the increased cost is not 
justified in the average installation. 

Ground Coupling Noises 

The type of wiring used for the 
audio link between stations has a 
profound effect upon noise pick-up. 
The most common, and perhaps the 
most frequently misunderstood, 
noise source is introduced into the 
intercom system by means of 
ground coupling. The most pre- 
valent cause for such noise is the 
voltage drop in building wiring 
caused by varying load currents. 

Depending upon the character of 
the load devices and wiring ade- 
quacy, the voltage between ground 
and the low side of the line may 
contain high harmonics of the line 
frequency and miscellaneous noise 
potentials amounting to 10 volts or 
more peak amplitude. This volt- 
age is applied directly to the B- 
lead of intercom a -c/d -c plate sup- 
plies. Since the earth ground con- 
nection does not have zero imped- 
ance, it is possible to have ground 
coupling to noise sources located in 
nearby buildings using a separate 
service and ground connection. 

Referring to the input circuits 
shown in Fig. 2, it can be seen that 
the negative return of the plate 
supply is coupled to the audio line 

CHASSIS GROUND ONLY 

CHASSIS GROUND ONLY 

CHASSIS GROUND ONLY 

(C) 

FIG. 2-Three input circuits for inter- 
com systems 
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The ceramics with the "million dollar" body! Even the body is made 

by C -D, in the newest, most modern ceramic body plant in the world. You'll be 

as thoroughly "sold" on C -D ceramics as you are on C -D Dykanols*, micas and 

electrolytics. Write for Engineering Bulletins to: Dept. K-63, General Offices, 

Cornell-Dubilier Electric Corp., South Plainfield, New Jersey. 

CORNELL - DUBILIER 
world's largest manufacturers of capacitors 

ANTENNAS ROTATORS CAPACITORS VIBRATORS CONVERTERS 

SOUTH PLAINFIELD, N. J. NEW BEDFORD, WORCESTER AND CAMBRIDGE. MASS. PROVIDENCE, R. I - INDIANAPOLIS, IND. FUQUAY SPRINGS, N. C. SUBSIDIARY, THE RADZART CORP., CLEVELAND, O. 
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ACTUAL 

SIZE 

SUB -MINIATURE 
`. 

puOI LIGHTS 
for AIRCRAfT 

AND IMPROVED 
IN 

IMPORTANT 
DETAILS 

SUB -MINIATURE INDICATOR ASSEMBLIES 

A great aid to your miniaturization program 

MOUNT IN 15/32" HOLE 
ALL LENS COLORS 

11J1 

NONDIMMING 
No 8-1930-621 

Easy lamp replacement 
with any midget flanged 

base lamp types 

Complete blackout 
or semi -blackout 

dimmer types 

-.'-iiii0i 

MECHANICAL 
DIMMER 

No. 11 1930-621 

THESE ASSEMBLIES LOGICALLY REPLACE 
LAMPS NO. 319, 320, and 321 

REPLACE 
WITH THIS 

m 1111 III 

NOT 
L2THIS 

OR 
THIS 

AL 
IIIII-.IIIIIIII-'IIII III 

IIIIIIIIIAAIII III 

PLASTIC PLATE (EDGE) LICHT ASSEMBLIES 

ACTUAL SIZE 

F) 1952 

AIR FORCE and BUREAU of AERONAUTICS 

MIL -L-7806 DRAWING MS -25010 
DIALCO No. TT -51 (Red filter -black top) ... or, No. TT -51A, complete with No. 327 Lamp 

ALSO MADE 
with other filter colors 
and with light -emitting 

top (for indication) 

\I I 1// 

Fa! 
ALL OF THE ASSEMBLIES ILLUSTRATED 

ACCOMMODATE LAMPS NOS. 327, 328, 330, and 331. 

ANY ASSEMBLY AVAILABLE COMPLETE WITH LAMP 

SAMPLES ON REQUEST - NO CHARGE 

ACTUAL 

SIZE 

Foremost Manufacturer of Pilot Lights 

DIALIGHT CORPORATION 
60 STEWART AVENUE, BROOKLYN 37, N. Y. HYACINTH 7-7600 

ELECTRONS AT WORK (continued? 

through the bypass capacitor 
and/or the interwinding capaci- 
tance of the input transformer. 
Voltage is developed across these 
capacitances by virtue of the cur- 
rent flowing through stray line -to - 
ground capacitance Co. This cable - 
to -ground capacitance is in the 
vicinity of 5 to 10 p.p.f per foot. 

Electrostatic coupling between 
the audio line and the various 
master stations in the system con- 
tributes stray voltage, depending 
upon the design of the stations and 
individual ground couplings. As- 
signing the symbol C,, to the capaci- 
tance between the audio line and 
B- 

Ca 
EN - EM Co CN 

The noise actually reaching the grid 
of the first amplifier stage depends 
upon details of the input circuit. 
For the three circuits of Fig. 2',. 

assume the following typical values : 

E,, = 10 volts between ground and 
low side of line, Co = 1,000 p.uf line 
to ground capacitance, C,, = 0.1 id 
bypass, C, = 100 uµf input trans- 
former total primary capacitance 
and a, = 104 input transformer at- 
tenuation of electrostatic signal. 

Calculations are based on the use 
of unshielded audio line. In Fig. 
2A; C C,,, therefore E,, 0.1 
and the electrostatically coupled in- 
put to the grid is a,, E,, = 10-6 volts, 
a negligible amount. However, due 
to the unbalanced configuration, 
currents from Co will flow through 
the primary and induce an addi- 
tional noise potential. 

With primary and secondary im- 
pedances of 50 and 50,000 ohms re- 
spectively, about 10 millivolts on the 
grid can be expected at 200 cps 
under the assumed conditions. If 
the primary is allowed to float, as 
in Fig. 2B, this unbalanced current 
can be largely eliminated at the ex- 
pense of raising E,, to 9 volts be- 
cause of the reduction in C,,. The 
grid input due to electrostatic cou- 
pling then becomes a, E,, = 0.9 mil- 
livolts. When added to the induced 
signal originating from stray un- 
balances, this still represents a 
worthwhile total improvement over 
circuit 2A. Connecting the grid to 
the winding end most distant from 
the primary is important in this 
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A group of C. P. 
Clare & Co. Type 
K relays mounted 
and wired in a 
complete control 
circuit and hermet- 
ically sealed in a 
controlled gaseous 
atmosphere by 
Electro -Seal Corpo- 
ration, Des Plaines, 
Illinois. Each wire 
is insulated with 
BH "1151". 

le4 i 
cut reject losses 

of BH "1151" 

Here is what BH "1151" Silicone 
Rubber coated Fiberglas Sleeving has 
accomplished for the makers of an 
aircraft -type relay which is hermetically 
sealed in an enclosure qualified for the 
armed service miniaturization program: 

1) Positive protection at 2500 volts 
RMS, despite rough handling in 
assembly - bending around 
sharp metal corners, pressing 
tight against metal parts. 

2) Practically stopped lead break- 
age under prolonged frequency 
vibration. 

Greatly retarded component fail- 
ure due to vibration and shock. 

3) 

4) Unaffected by soldering temper- 
atures of 475°F. 

5) Does not crack, melt, deform or 
outgas under application temper- 
atures from minus 70°F. to plus 
450°F. 

Send Bentley., Harris your requirements - voltages and temperatures - get 
free production samples of recom- 
mended BH Tubing and Sleeving for 
your particular insulation problem. 

Address Dept. E-6 

Bentley, Harris Manufacturing Co. 
Conshohocken, Pa. 

BH& 
SLEEVI GS 

BH Non -Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U. S. Pat. No. 2503530). "Fiberglas" is Reg. TM of Owens-Corning Fiberglas Corp. 
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PRECISION -ENGINEERED 

HOUSINGS 

DESIGNED FOR 

ELECTRONICS 
MORE THAN 3000 SIZES, 

IN A COMPLETE RANGE 

OF METALS-STEEL, 
BRASS, ALUMINUM, 
Mu -METAL. 

OLYMPIC HOUSINGS are 
designed for easy assembly. 
Minimum variations in dimen- 
sions at any stage. Built-in flexi- 
bility assures modification and 
fabrication to meet blueprint 
specifications. 

Delivery from stock-no 
shipping delays 

Tooling costs eliminated 

OLYMPIC HOUSINGS are engi- 
neered to incorporate three major 
elements of construction-Uniformity, 
Strength, Compactness. 

On your next project-let OLYMPIC 
craftsmen give you facts, figures and 
specifications. Send for new illus- 
trated folder E4 today. 

UA@ 
METAL PRODUCTS COMPANY, INC. 

ALPHA, NEW JERSEY 

ELECTRONS AT WORK (continued) 

arrangement of the circuit. 
The balanced and bypassed ar- 

rangement of Fig. 2C similarly 
reduces induced noise while main- 
taining electrostatically coupled 
noise at 10' volts. The disad- 
vantage of this circuit lies in com- 
plication of the talk -listen and 
channel selector switches since 
neither line terminal can be made 
common. 

Aside from the choice of input 
circuit and plate supply, ground 
noise susceptibility can be con- 
trolled by proper installation. 
Shielding the audio line is effective 
i n troublesome situations. The 
shield should not be grounded but 
returned to the station common, 
otherwise the noise is aggravated. 
Twisting of leads does not help 
prevent this type of noise unless the 
primary is balanced. 

In all cases, locating signal leads 
away from ground or grounded ob- 
jects (such as pipe or steel beams) 
reduces ground -coupled noises. Iso- 
lating transformers assist in elimi- 
nating coupled noise if the unde- 
sired signal is not connected to the 
secondary, the secondary is effec- 
tively earth grounded, and mag- 
netic coupling to the isolating trans- 
former is avoided. 

Acknowledgment is made for the 
assistance of Gordon Babcock and 
other members of the engineering 
staffs of Dalmo Victor Company and 
Color Television, Incorporated. 

Transistor -Controlled 
Garage Door 

BY A. H. FORBES and ROBERT L. RIDDLE 
Staff Members 

Department of Electrical Engineering 
Pennsylvania State College 

State College, Pa. 

THE REMOTELY CONTROLLED garage - 
door opener employs a point -contact 
transistor -amplifier circuit that re- 
quires low standby power. The block 
diagram, shown in Fig 1, outlines 
the operation of the circuit in func- 
tional form. Block A is located in 

A 

INITIATOR 

B C D 

PICKUP AMPLIFIER DRIVE 

FIG. 1-Block diagram of remote -control 
door opener 
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Designed for Application 

Grid Dip Meters 
Millen Grid Dip Meters are available to meet all various laboratory and 
servicing requirements. 
The 90662 Industrial Grid Dip Meter completely calibrated for laboratory 
use with a range from 225 kc. to 300 mc. incorporates features desired for 
both industrial and laboratory application, including three wire grounding 
type power cord and suitable carrying case. 
The 90661 Industrial Grid Dip Meter is similar to the 90662 except for a 
reduced range of 1.7 to 300 mc. It likewise incorporates the three wire 
grounding type cord and metal carrying case. 
The 90651 Standard Grid Dip Meter is a somewhat less expensive version 
of the grid dip meter. The calibration while adequate for general usage 
is not as complete as in the case of the industrial model. It is supplied 
without grounding lead and without carrying case. The range is 1.7 to 
300 mc. Extra inductors available extends range to 220 kc. 

The Millen Grid Dip Meter is a calibrated stable RF oscillator unit with 
a meter to read grid current. The frequency determining coil is plugged 
into the unit so that it may be used as a probe. 
These instruments are complete with a built-in transformer type A.C. 
power supply and interminal terminal board to provide connections for 
battery operation where it is desirable to use the unit on antenna measure- 
ments and other usages where A.C. power is not available. Compactness 

4," 

has been achieved without loss of performance or convenience of use se. 
The incorporation of the power supply, oscillator and probe into a single 
unit provides a convenient device for checking all types of circuits. The 
indicating instrument is a standard 2 inch General Electric instrument 
with an easy to read scale. The calibrated dial is a large 270° drum dial 
which provides seven direct reading scales, plus an additional universal 
scale, all with the same length and readability. Each range has its indi- 
vidual plug-in probe completely enclosed in a contour fitting polystyrene 
case for assurance of permanence of calibration as well as to prevent any 
possibility of mechanical damage or of unintentional contact with the 
components of the circuit being tested. 

The Grid Dip Meters may be used as: 
1. A Grid Dip Oscillator 
2. An Oscillating Detector 
3. A Signal Generator 
4. An Indicating Absorption Wavemeter 

The most common usage of the Grid Dip Meter is as an oscillating 
frequency meter to determine the resonant frequencies of de -energized 
tuned circuits. 
Size of Grid Dip Meter only (less probe): 7 in. x 3'. in. z 3% in. 
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C RYSTAL 
pu me SAN HEADERS 

1500 V (RMS) 

a25- --, 
730 

1,1DE 
486 - 

No. 5-302 úa- No.5-303 

5-302-PISW-1 

- - 
.065 i..ix 
O60 

5-302-PISW-2 

060 ..045 
,u,iw. 

1 

0i]-016 
.010- ---¿y 

5-302-SHT 

.750 

060 

.010- ---t1 
5-303-SHT 

- .045 
Î 060 

Fusite's design of Crystal Can Headers combines the rugged- 
ness of a metal base with large size glass areas surrounding 
the electrodes, assuring a safe rating of 1500 V(RMS). 
Several of the terminals shown are available with attached 
crystal springs to your specification. They fit standard 
crystal cans. As an optional feature these terminals can be 

furnished with adjusting hole for thermo- 
stat applications. 

FV 5 ITE 

Write for FREE samples to Dept. A-2 

THE FUSI T E CORPORATION 
6000 FERNVIEW AVENUE - CINCINNATI 13, OHIO 

ELECTRONS AT WORK (continued) 

the automobile and serves to initi- 
ate the circuit operation. This por- 
tion of the circuit contains a vibra- 
tor connected to the six -volt car 
battery. The output of the vibrator 
is connected to a coil mounted under 
the car radiator. This coil is wound 
center -tapped with 200 turns 
around a core of transformer lami- 
nations 1 X 1 X 18 in. 

Block B contains the coil Lº 
located flush with the surface of the 
driveway to serve as pick-up. This 
element is a 5,000 -turn coil manu- 
factured by the Horni Signal Com- 
pany. The coil is provided with a 
laminated core to insure low loss 
and good coupling with the movable 
primary coil mounted on the car. 

The transistor amplifier circuit, 
block C, is controlled by the pick-up 
coil and in turn controls the inter- 
mediate relay K. circuit that acti- 
vates the garage motor drive 
mechanism. 

Block D contains the motor -drive 
mechanism and motor relay K,. 

Circuit Operation 

The circuits included in the vari- 
ous blocks of the functional block 
diagram are shown in Fig. 2. 

The function of the initiator and 
pick-up is to provide a means of 
coupling between the car and the 
transistor amplifier circuit. When 
switch Si is closed, the resulting 
current flowing in coil L, sets up an 
alternating magnetic field that in- 
duces a voltage in coil L2. This 
voltage is then used to drive the 
transistor amplifier. 

The amplifier circuit is biased 
with approximately thirty volts col- 
lector voltage and zero emitter cur- 
rent. The thirty volts for the col- 
lector is obtained from a 115 -to -30 
AT transformer. The collector cir- 
cuit is connected in series with a 
germanium diode and relay K, to 
the output of the transformer. The 
germanium diode prevents current 
flow in the forward direction 
through the transistor collector cir- 
cuit, thus biasing it in the reverse 
direction. Capacitor C,, in parallel 
with the relay coil K filters the 
current flow through this element. 

Capacitor C1 in the emitter side 
of the transistor resonates with the 
pick-up coil L,, which improves the 
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New Aal -face, for easier, more a: - 
curate hcnd-tracing of wavefcrms 

New high -brilliance flu 
resent spot. You "sea 
more-even in work w 
higrspeed phoneme 

FLAT-FACED 
-for modern Oscillography: 

3 new RCA 5" oscillograph tubes feature very high 
sensitivity and fine trace detail 

You are looking at three new RCA 
tubes designed specifically for work 
with wide -band amplifiers. High ver- 
tical -deflection sensitivity offsets the 
inherently low -signal output of such 
amplifiers. Low -capacitance vertical - 
deflection electrodes offer the type of 
load into which wide -band amplifiers 
work best. High horizontal -deflection 
sensitivity, plus full -screen scan. New 
high -brilliance pin -point spot produces 

finer trace detail. And note this: The 
flat faceplate makes it easier to "hand - 
trace" waveforms ACCURATELY! 

RCA-5ABP1 (medium -persistence) 
is ideal for wide -band vertical amplifier 
measurements-and for general oscillo - 
graphic work requiring high -intensity 
tracing. RCA-5ABP7 (long -persistence) 
is suited to applications where No. 1 

grid is pulse -modulated at low fre- 
quency-as in radar indicator services. 

RCA-5ABP11 (short -persistence) is es- 
pecially designed for photographic re- 
cording without blurring. 

For improved oscillograph tube per- 
formance, consider the advantages of the 
5AB-types. These tubes generally can be 
substituted for the corresponding 5C -type. 
For technical data write RCA Commercial 
Engineering, Dept. 42FR. Harrison, N.J. 
Or write your nearest Field Office: 

( East) Humboldt 5-3900, 415 S. 5th St., 
Harrison, N. J. 

(Midwesti Whitehall 4.2900, 589 E. Illinois St., 
Chicago, Ill. 

( West) Madison 9.3671, 420 S. San Pedro St., 
Los Angeles, Cal. 

RADIO CORPORATION of AMERICA 
ELECTRON TORES HARRISON, N.J. 
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this maySeCK you- 

' 
rixcept that we know important ELECTRONIC 

COMPONENTS are missing from the circuit in the box on 
the pole. 

(The maker didn't know about MILO). 

The gallant though foolhardy swain will attain 
his objective ( a flower) for the lovely lass, for which we 
are glad. 

But it makes us very unhappy to realize that any 
Electronic Device is failing to perform its function because of 
lack of regular or special components that we can readily 
supply-from stock-in a choice of Leading Brands. And we 
have test instruments with which to check them. 

Keep MILO in mind, where comprehensive inven- 
tories, industrial experience and cooperative spirit work to 
help your electronic programs. 

Remember, too, that MILO overcomes worse 
obstacles than an electrified fence to furnish vital components 
for customers. 

Check List, (N -Z), of Leading Brands in Stock. 
National Company Shure Brothers Tung -Sol 
Ohmite Simpson Electric Ungar Electric 
Par Metal H. H. Smith, Inc. Unimax 
Pioneer Tool Co. S N C United Transformer Co. 
Potter & Brumfield Sola Electric Useco 
Precision Apparatus Sprague Vector 
Pyramid Electric Co. Standard Transformer Wolsco 
R C A Struthers -Dunn Ward -Leonard 
Radio Receptor Superior Electric Weller 
Raytheon Switchcraft Westinghouse 
Sangamo Sylvania Weston 
Sarkes-Tarzian Thordarson-Meissner Xcelite 
Shallcross Triplett (others) 

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-6. 

the ONE source for ALL your electronic needs 

MILO RADIO & ELECTRONICS CORP. 
ELECTRONICS FOR INDUSTRY 

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? 

FIG. 2-Transistor-controlled automatic 
garage door mechanism 

sensitivity of the circuit. 
Quiescent collector current is ap- 

proximately i milliampere. When 
L, is energized with a minimum 
input power of 0.5 milliwatt a cur- 
rent of 7 milliamperes will flow in 
the collector lead. This is sufficient 
to operate relay K1. This circuit 
could be made much more sensitive 
by using a relay that requires less 
driving current. 

Motor Driving Mechanism 

Many different drive mechanisms 
could be used to complete the oper- 
ation of this door opener. The 
particular installation illustrated in 
this article is one that has been in 
operation for twenty years. 

Prior to the installation of the 
present pick-up system, it had been 
activated by means of a weather- 
proof pressure switch operated by 
driving over the switch. 

The momentary contact interme- 
diate relay is used in order to facili- 
tate the installation of manual push- 
buttons at convenient points, and 
interconnection between C and D. 
These circuits operate at 6 volts and 
are run with bell wire. 

Relay Ks is provided with a hold- 
ing circuit to operate the drive mo- 
tor during the cycle. A light is in- 
stalled in parallel with the operating 
motor to provide illumination in the 
garage while the doors are in opera- 
tion. The signal light I, is also in 
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5016L,ggro%criog 
Pug 

with the Complete Line 

of BUSS FUSES 
1 

a complete line of fuse clips, blocks and holders 

SEND FOR THIS 

HELPFUL 

INFORMATION 

DO YOU HAVE A 
PROTECTION PROBLEM? 

BUSS fuse engineers are at your 
service. They will be glad to help you 
select the fuse that will do the job best... 
if possible, a fuse that is available from 
local wholesalers' stocks. 

BUSSMANN Mfg. CO.. Divisionof McGraw Electric Co 

University at Jefferson, St. Louis 7, Missouri 

for Television Radio Radar 
Instruments Controls Avionics 

You'll save time and trouble when 
all your fuse needs are supplied by one, 
dependable source. The complete BUSS 
line makes it easy for you to select the 
fuse to do the job right. 

Behind every BUSS fuse is the world's 
largest fuse research laboratory and fuse 
production capacity. To assure and main- 
tain top quality, each individual BUSS 
fuse is tested in a highly sensitive electronic 
device. Any fuse that is not correctly 
calibrated, properly soldered or the right 
dimensions, is automatically rejected. 

Start now to simplify your fuse 
selection and save by standardizing on 
the complete BUSS line. 

III MIMI MIR 1311 ffl MIR UM MI 

1 

1 

1 

1 

1 

1 

1 

BUSSMANN Mfg. Co. (Division of McGraw Electric Co.) 
University at Jefferson, St. Louis 7, Mo. 

Please send me bulletin SFB containing facts on 
BUSS small dimension fuses and fuse holders. 

Name 

Tille 

Company 

Address 

City & Zone Stale ELRC-653 
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i6Z Rack & panel 

connectors . 

Meet requirements for 

SIZE .. TYPE .. CAPACITY! 

HHB is proud of its many assignments. 
during past years to design and manufac- 
ture hundreds of types and sizes of rack 
and panel connectors for specific applica- 
tions in electronics. 

We invite you to become acquainted 
with HHB skill and craftsmanship! Ask for 
the new catalog that has many illustrations 
of HHB products. 

CONNECTORS CABLE ASSEMBLIES & COMPONENTS 

for America's electronics industry .. . 

H. H. BUGGIE 
And Company 

TOLEDO 4, OHIO 

Sales Engineers in Ail Principal Cities 

ELECTRONS AT WORK (continued) 

parallel with the motor. This indi- 
cates definite operation of the cir- 
cuit to the driver as the car passes 
the coil in the driveway. 

The door mechanism consists of 
a reducing gear and a reversing 
gear. The reversing gear, upon 
reaching the end of a cycle, either 
opening or closing the door, is in- 
terlocked with a stop button as 
shown in Fig. 2. As the gear is 
moving to the reverse position it 
presses the stop button. The in- 
ertia of the motor is sufficient to 
complete the movement, thereby 
setting up the mechanism for its 
next activation. 

Operating Characteristics 

The power necessary for standby 
operation in this circuit is very 
small ; the transistor itself requires 
one kilowatt-hour every four years. 
This is less than the exciting energy 
required by the various transform- 
ers in the circuit. 

The coil coupling, between Li and 
L, required in this application is 
low enough with a 12 -watt input to 
coil Li to permit operation with a 
coil spacing of twenty inches. This 
permits the automobile a 17 -in. lee- 
way to the right or left of the 
center of the driveway. The speed 
of operation of the circuit is 
sufficient to give reliable operation 
when passing over the buried coil 
at 12 miles an hour. 

Frequency Economy 
in Mobile Radio 

BY K. BULLINGTON 
Bell Telephone Laboratories 

THE NUMBER of usable channels 
that can be obtained in the vhf and 
uhf mobile bands depends not only 
on the width of the individual chan- 
nels, but also on how and where 
each channel is to be used. Cutting 
channel spacing in half doubles the 
number of potential assignments, 
but it does not automatically in- 
crease the number of usable chan- 
nels. 

When two channels are being 
operated on different frequencies in 
the same general area, the coverage 
area of each is limited by signal-to- 
noise considerations. In addition 
each channel may affect the other 
because of spurious radiation from 
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ego Germanium Transistors and Diodes 
FOR EVERY PURPOSE! 

PNP JUNCTION TRANSISTORS 

PNP JUNCTION TRANSISTORS 

(Typical Characteristics a 25° C-Grounded Emitter) 

TYPE NO. RR14# RR20# RR21# 

Collector Voltage-volts -1.5 -1.5 -15.0 
Collector Current-ma -0.5 -0.5 -3.0 
Ico-Microamp.* 10 10 30 

Current Amplification 25 40 25 

Power Gain-db 30 40 - 
Noise- Factor-db (1 Kc) 22 22 - 
Power out-mw (10% Dist.)+ - - 20.0 

'le - o, Vc = -1.5 volts. 
tWith 1000 ohm driving impedance and 5000 ohm load. 

RR14H, RR2OH and RR21H are hermetically sealed types. 

Ile POINT CONTACT 
TRANSISTORS 

Available in a variety of stable controlled 

types suitable for both fast and medium 

speed switching circuits and high fre- 

quency amplifiers. Advanced mechanical 

design for economical production . . . 

Heat conducting metal case; standard bas- 

ing, choice of solder -in or plug-in. 

POINT CONTACT TRANSISTORS 

Typical Characteristics at 25° C 

SWITCHING TRANSISTORS 

TYPE NO. R1698 R1734 

Off Collector Current -2.2 -0.7 
max. ma (le= 0) (@ Vo= 40V) (@Ve= -7V) 

On Collector Voltage -4.0 -1.2 
max. volts (le 3.0) ( @ l 5.5 ma) (@ l= -4.0 ma) 

Collector Dissipation 
max. m w 

120 120 

Nominal cut-off Frequency 1.5 10.0 
Ill c 

GENERAL PURPOSE TRANSISTOR 

TYPE NO. R1729 

Collector Voltage-volts -30 
Emitter Current-ma 1.0 

Input Resistance (RI i)-ohms 190 

Output Resistance (R22)-ohms 6000 
Current Amplification Factor 2.5 

Nominal Cut-off Frequency-mc 5.0 

Our engineers will be glad to offer suggestions regarding your 
Germanium Transistor and Diode applications without obliga- 
tion . . . Write to Section E. 

SELETRON & GERMANIUM DIVISI 

RADIO RECEPTOR COMPA 

Tiny, stable high gain units, most 
economical of power, may be sol- 
dered in place or socketed in a rec- 
ommended RTMA transistor socket. 
They are suitable for audio ampli- 
fiers, servo amplifiers and trans- 
former coupled carrier amplifiers. 
Available in plastic or hermetically 
sealed in metal and glass. 

2.5 

1 
5ODY LENGTH 

FLANGE DIA 
111 

SHOWN APPROXIMATELY 

./ 

Unit 
illustrated 

at right 
hermetically 

sealed. 

JUNCT?Z51 POW 
DIODES 

ITH THESE DISTINGUISHING CHARACTERISTICS: 

Very low forward drop Low reverse 
leakage Tiny . Hermetically sealed in 

metal and glass. 

Useful in power supplies, magnetic 
amplifiers and telephone systems, etc.. 
they have the characteristics of large 
plate -type power rectifiers and size and 
weight of a small circuit component. 

ö 

300 

.00 

HYG 

ASSOLUTE MAXIMUM RATINGS Al 
55' C WITH R SISTIVE OAD -60 CPS 

HALF WAVE RECTIFICATION 

SAFE OPERATIV 
REGION-UVDE CIXVE 
FOR PARHCULAIL tllf 

a 6I 0 

JUNCTION POWER DIODES 

Maximum Ratings at 55° C-Resistive Load 

TYPE NO. 

Peak Inverse Voltage (volts) 
Peak Forward Current (ma) 

D.C. Output Current (ma) 

Voltage Drop at Full Load (volts) 
Surge Current (amps) 

Reverse Working Voltage (continuous 
volts 30 

Max. Freq. of Operation (kc) 50 

1 N91 

100 
470 
150 

0.5 
25 

UNCTION POWER TRANSISTORS 

.. For Audio power up to 2 watts 

SALES DEPT: 251 W. 19th St., New York 11, N. Y. FACTORY: 84 N. 9th St., Brooklyn 11, N. Y. 

1N92 

200 
310 
100 

0.5 
25 

65 
50 

1N93 

300 
230 

75 
0.5 

25 

100 
50 

PHOTO TRANSISTORS 

. . . To operate power 
relay with one junction 
transistor as DC amplifier. 
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ELECTRONS AT WORK (continued) 

° 

II 

Mahe d 
d SMALL 

=E 3.3-.3\$ -LECTRO 
MP E 

0 

ATURE FIBERGLA 

NSULATION 

From .002 to .01 

130°c to 20 

ELECTRO insulating materials combine these impor- 
tant qualities: high dielectric and tensile strength, 
minimum bulk, excellent thermal conductivity and 
flexibility, marked resistance to heat, oil, acid and 
moisture. That's why these insulating materials are 
used effectively in the design and production of 
high temperature electrical equipment that is smaller, 
safer and lighter. 

ELECTRO HI -TEMPERATURE FIBERGLAS* INSULA- 
TION has helped numerous manufacturers of motors, 
transformers and electronic equipment to do a better 
and safer insulating job. We would like the oppor- 
tunity to help you. Send us your insulation problem 
or write to our Department E-1 for technical data 
and samples. 

"T. M. REG. U. S. PAT. OFF. by Owens Corning Fiberglas Corp. 

A:Lk- 
ELECTRO-TECHNICAL PRODUCT 

DIVISION OF SUN CHEMICAL CORPORATION 

113 Eost Centre Street, Nutley 10, N. J. 

transmitters, insufficient receiver 
selectivity, frequency drift and re- 
ceiver oscillator radiation. Even 
infinite i -f selectivity cannot solve 
many present interference pro- 
blems. 

When three or more channels are 
operating in the same area, inter- 
ference occurs because of inter - 
modulation in transmitters and re- 
ceivers. Sufficient radio -frequency 
selectivity to separate the working 
channels could remove this inter- 
ference. In practice, this is not 
feasible, and it is necessary to con- 
sider possible modulation products 
from channels falling within a fre- 
quency band several percent wide. 
The number of possible interfer- 

,IRO 

120 
R 

-F SELECTIVITY REQUIRED 
10% 

LZ 

RO 
'\_ 50 %90% 

W 
m 

n 40 

0 

- -- -r--- 
I -F SELECTIVITY 

-SATISFACTORY 

' SET NOISE 

al 
LEVEL LANCE 

PLANE EARTH ` VALUES 

CITY \ 
100 250 500 WOO I 2 5 IO 20 50 

FEET MILES 

DISTANCE FROM UNWANTED TRANSMITTER 

FIG. 1-Estimated intensity of unwanted 
signals at 150 me for 100 watts radiated 

power 

ence conditions that result from 
third -order intermodulation alone 
rises from 9 for 3 working channels 
to 50 for 5 channels, to 450 for 10 
channels, and to 495,000 for 100 
working channels. Some of these 
interference combinations overlap 
and fall on the same channel; but 
even considering all possible dupli- 
cation, intermodulation interference 
rapidly becomes controlling as the 
number of closely spaced channels 
working in the same area is 
increased. 

The interference levels to be ex- 
pected at various distances from an 
unwanted 100 -watt transmitter are 
estimated on Fig. 1. For example, 
at a distance of 5 miles the un- 
wanted signal is likely to be 25 to 
60 db above the set noise in a typical 
mobile receiver. If the receiver has 
at least this much i -f selectivity 
against the unwanted signal, no 
interference can occur. On the 
other hand at a distance of only 500 
feet the total selectivity required is 
about 115 db. It is not sufficient to 
provide all of this selectivity in the 
i -f stage. The required suppression 
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. EuVA.WlaydarcCa 
400 CYCLE MOTOR has 

improved performance 

for aircraft use. 

HIGH SPEED STOP CLOCK 
Features: C 
I. Precision Timing which Measures. \ 

Hundredths of Seconds to One Minute,, 
2. Automatic Reset L 
3. Hermetically Sealed in Standard A -N Housing 
4. 50, 60 or 4C0 cycles and 20 to 30V D.C. 

REPEAT CYCLE TIMER (Series 244001 
custom -designed to fit your timing 
program. New intercam reduction. 
feature (optional) lets you combine two 
or more different timing cycles in one 
unit. 

TIME DELAY RELAY (Series 243001 
with unigt.e clutch operation, can 
be designed to control as many as 

6 switches. Delay intervals are ad- 
justable o'er a six hundred percent c.. 

range fron minimum to maximum. 

THIS CATALOG 
gives you pertinent informa- 

tion on the functional de- 

sign of Specialized Timers 

for the solution of your tim- 

ing problems. 

LIGHT IN WEIGHT 
SMALL COMPACT 

SIZE 
NOW ,YOU CAN RUN TIMING SYSTEMS DIRECTLY FROM 400 CYCLE POWER. FEATURES FAST START AND STOP AS WELL AS HIGH TORQUE AND REVERSIBILITY 

GET ALL THE FACTS IN THE A. W. HAYDON CO. CATALOG, DESCRIBED BELOW. 

MOTOR SPECIFICATIONS 
Voltage; 115 volts + 
Frequency: 40010 ° CPS synchronous Current.. .55 Milliamperes 
Power Input: 6 Watts including phase shift network Torque: to 75 inch ounces at 1 RPM. Output Speeds: 3000 RPM to 4 RPH Weight: 8 oz. 

Rotation: Reversible 

«All ME / 
COUPON TOW/ 

The A. W. HAYDON COMPANY 
235 North Elm St. Waterbury, Connecticut 

PLEASE send my copy of the A. W. HAYDON Timing Catalog 

NAME 

COMPANY 

ADDRESS 

CITY 

TITLE 

ZONE STATE 

7.0 

óClAYDON 
C 0 M P A N Y 

235 NORTH ELM STREET 
WATERBURY 20, CONNECTICUT 

Design and Manulacture of Electrical liming Devices 
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ELECTRONS AT WORK (continued) 

Pencil Sharpener Designer 

finds HONEYWELL 

Mercury 

Switches 

immune to dust 

and dirt 

A pencil sharpener manufacturer required a small 
switch to automatically start and stop the motor of 
his sharpener when the pencil is inserted and removed. 

A Honeywell Mercury Switch met his requirements 
that such a switch must be unaffected by the presence 
of shavings or dust. 

Because the elements of Honeywell Mercury 
Switches are permanently sealed in glass there is no 
danger of the switch contacts becoming fouled by 
foreign materials. Where the electrodes are attached to 
lead wires, a heavy layer of cement prevents dielectric 
breakdown from conductive dust. 

There are over 125 types of Honeywell Mercury 
Switches to meet specific application requirements. 
MICRO field engineers will be glad to help you choose 
the type best suited to your needs. We invite you to 
call or write the nearest MICRO branch office. 

MIC 
MAKERS OF PRECISION SWITCHES 

FREEPORT, ILLINOIS 

A DIVISION OF 

MINNEAPOLIS -HONEYWELL REGULATOR COMPANY 

elfflegekneEeeeengeteteMeet,,,,,,,,,, H 

shown above the dotted line (about 
40 db at 500 feet) must be provided 
by r -f selectivity if desensitization 
and intermodulation effects are to 
be avoided. 

The importance of the division 
between i -f and r -f selectivity is 
shown in Fig. 2. Two strong un- 
wanted signals intermodulate and 
produce in the receiver itself a third 
unwanted frequency whose approxi- 
mate magnitude (in the absence of 
r -f selectivity) is shown on the ordi- 
nate. The abscissa is the distance 
from the receiver to one of two un- 
wanted transmitters while the para- 
meter on the curves is the distance 
from the receiver to the second un- 
wanted transmitter. Since the mag- 
nitude of this intermodulation 
product can be 40 db or more above 
set noise, it is evident that serious 
interference results whenever it 
falls on the desired frequency of 
the receiver. 

It is not technically feasible to 
achieve enough radio -frequency se- 
lectivity to permit unrestricted and 
unco-ordinated use of many chan- 
nels in a given area, unless the chan- 
nels are, on the average, separated 
by about to 1 percent of the oper- 
ating frequency. This means that 
in the 152 -to -162 me band only 
about a dozen interference -free 
channels can be obtained in the 
same area. 

Lacking adequate r -f selectivity, 
operating frequencies might be 
chosen with sufficient care so that 
the more serious intermodulation 
products are avoided. However, the 
number of possible interference 
products increases by at least the 
cube of the number of channels and 
the usefulness of this method is also 
limited to about a dozen interfer- 
ence -free channels in a given area. 

Still another way to reduce the 
intermodulation interference is to 
space the transmitters far apart, 
but Fig. 2 indicates that appreci- 
able interference can occur near an 
unwanted transmitter even when 
the transmitters are separated by 
as much as 5 miles. If a separation 
of several miles were required be- 
tween base stations the selection of 
transmitter sites would be difficult 
and the number of channels that 
could be assigned to a given city 
would be severely limited. 

If more than 1 or 2 dozen 
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a tum Sealed 

roduction 
Constantin Glass to Metal Vacuum Sealed Transistor Mounts are Now 

Available for Volume Production. 

These mounts are designed so that the germanium block can 

be permanently sealed in eitF.9r a vacuum or inert gas. This 

allows complete protection against variations 
ture, dirt, changing atmospheric conditions. 
The rugged constrsction and diminutive size of the mount 
make the finished transistor ideal for use in most military or 
other equipment that is subjected to conditions of heavy vibr -: 

tien and extreme temperature changes. 

Our design engineers are available to help soave your 

tion problems or needs. 

Also manufacturers of Glass to Metal Vacuu 

CRYSTAL HOLDERS 
MUI.TIPIN HEADERS 
SINGLE TERMINALS 
SINGLE END SEALS 
MULTIPIN CON PLUGS 
VACUUM COATING EQUIPMENT FACTU (N'G... 

t. 46 and Franklin Avenue Lodi, N. 1. 
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Companies to whom Wheeler has su 
plied wound roi. components are well estab... 
lished in world markets ... Sperry, Bendix, 
AC Spark Plug, I.B.M., Delta, R.C.A., West- 
inghouse, Strcmberg Carlton, G -E and many. 
more. Hence, `we can find great satisfaction in 
the knowledge th et whereveregaipment"Buil 
in USA" by these famous companies and oth- 
ers play be r use, the hidden values of fine 
quality W_neele- components are contribut- 
ing to goodwill and excellert service. 

W for standard we'.c_me inquiries s dard or 
special types of wound coil components . 

er transform*, chokes, reactors. inductors .. . 

including MIL -T, hermetically sealed and 
FOSTERTTED* units ... in large or small 
production runs-produced under single con- 

- trol from wire crawing to final electrical test. 

I 
*The WESTINGHOUSE encapsulating insule- 
tion that gives ',high 'degree of protection to 
small transforane-s. Applied by Wheeler under li- 
cense. 

WHEELER 
MAGNET WIRE 

COILS 

COMMUNICATIONS 

EQUIPMENT 

TRANSFORMERS 

MAKES THESE PRODUCTS A f IGWH52 

THE WHEELER IN-3-ULA'TED WIRE COMPANY, INC. 
Division of The Sperry Corp. 1101 EAST AURORA ST., WATERBURT 20, CONN. 

ELECTRONS AT WORK (continued) 

60 
TYPICAL 

MODULATION 
2AB 

PRODUCT 

INTERFERENCE LEVEL DEPENDS ON THE 

LEVELS OF THE UNWANTED SIGNALS_ 

AND MAY DIFFER BY 120 DB OR 

HE VALUES SHOWN 

ó6O 
A1, fB 

RI X40 
ISTA BE FROM 

B oRANSMITTER 
SEI NOI 

0100 

250 500 
0000 2 

M5ILE IO 

20 

FEET 

DISTANCE FRON TRANSMITTER A 

FIG. 2-Estimated intermodulation in- 
terference generated In mobile receiver 
at 150 me for 100 watts radiated power 

channels are needed in a given area, 
it does not seem possible to avoid 
intermodulation interference un- 
less the level differences are re- 
duced by geographical and opera- 
tional co-ordination. This means 
that the level of the potential inter- 
ference can be permitted to be 
many db abone set noise as long 
as it is always at least 10 to 20 db 
below the desired signal at all possi- 
ble locations. 

The first step is to use the two - 
frequency method of operation with 
adequate separation between the 
frequencies used for the opposite 
directions of transmission. 

Another important feature is to 
locate all base transmitters at or 
near a common point so the level 
differences between the desired and 
undesired signals will never be 
excessive. 

Under these conditions r -f selec- 
tivity or intermodulation problem 
in the mobile receiver can be elim- 
inated by :the use of automatic gain 
control in; the r -f stage of the mobile 
receiver. In regions where the de- 
sired and undesired signals are 
weak the receiver has full sensitiv- 
ity, while at locations near the 
transmitters both the desired and 
undesired signals are reduced in 
level before reaching the first con- 
verter. In order that the agc cir- 
cuit be fully effective it is necessary 
that the transmitters be grouped 
together and that the desired car- 
rier be transmitted to control the 
gain of 0the receiver. 

Grouping base transmitters at or 
near a comhlon point and using agc 
greatly reduces the requirements 
on the mobile receiver, but these 
measures complicate the design of 
the base transmitter. Intermodula- 
tion products generated in closely 
associated transmitters result in 

-7º 
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a completely 
new 

Film mTYPC 9es 

More rugged ! More stable ! 

If you're looking for a resistor with unusually high 

electrical stability, here's your answer-Corning 
Resistors. 

The film material is entirely new for resistors. 
Fired in at red heat, it makes an integral contact 
with the heat -resistant base to form a tough bond. 
The result is a rugged unit with exceptional stabil- 
ity, and capable of withstanding high ambient, high 

operating temperatures. 
The resistive element of Corning Resistors is so 

stable it can be cycled from near absolute zero to 
red heat without impairing its electrical properties. 
Fired -in silver bands afford low resistance, low noise 

terminations. 
The mechanical strength of Corning Resistors 

makes usual handling precautions unnecessary, 
lowers assembly costs. Mass-produced on automat- 
ic machinery, prices are practical. If you use re- 

sistors, you can't afford to overlook this important 
new development. The coupon will bring the infor- 
mation you need. Mail it today! 

Corning Load Resistors 

These RF and high frequency load 
resistors combine high power dissipa- 
tion with exceptional stability and 
low inductance. For dummy loads, 
they can be used with forced air or 
water cooling. Corning Load Resis- 
tors can be furnished with resistive 
coatings either inside or outside the 
heat -resistant glass tubing. 

For maximum precision-Corning Type N Resistors-Where 
accuracy is important, Corning Type N Resistors have a 
resistance tolerance of 1%-are ideal for use in critical 
low tolerance circuits and high frequency applications. 
Can be operated at ambient temperatures up to 140° C 

Specifications-Corning Type N Resistors 

Power SIZE RESISTANCE 

Rating Length Diameter Min. 
(ohms) 

Max. 
(ohms) 

1/2 Watt 1%2" 11,64" 10 10,000 
1 15/Is" 1%4" 10 40,000 
2 21A o" 1%4" 20 100,000 

For high temperature operation-Corning Type S Resistors 

Capable of operating at ambient temperatures up to 
200° C., Corning Type S Resistors have an unusually 
low temperature coefficient of resistance. They operate 
at higher power levels-afford important space savings. 
Thin film construction and inherent stability provide 
excellent high frequency characteristics. Normal resist- 
ance tolerance is 2%. 

Specifications-Corning Type S Resistors 

Power 
Rating Length 

SIZE 

Diameter 

RESISTANCE 
Min. Max. 

(ohms) (ohms) 

1 Watt 
2 
4 

1%2" 

1 /ia" 
2'4ß" 

11X64" 

1%4" 
1%4" 

10 
10 
20 

10,000 
40,000 

100,000 

c CORNING GLASS WORKS, Dept. E-6, Corning, New York 
CoiningGlass Works Please send me information om 

New Products Division 

.Ue/Xel1e4iZP4fazCG !íL 6400 

Corning Type N Resistors, D Corning Type S Resistors, Corning Load Resistors 

Name Title 

Company 

City Zone State 
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KL 1 
ua iPl/ers 

yll:t:lIll,I.l' l)I:SIti1).l) 

FOR THE ELECTRONICS INDUSTRY 

Now, Klein quality pliers are 
available in new compact pat- 
terns for precision wiring and cut- 
ting in confined space. Note, too, 
the replaceable leaf spring that 
keeps the plier in open position, 

LONG NOSE PLIER 
307-5-1/2L -Extremely 
slim pattern ideal for 
the really tight spots. 
Jaws are knurled to in- 
sure a positive grip. 

CHAIN NOSE PLIER 
317-51-A full inch 
smaller than standard 
pattern. Has o very fine 
knurl that will not dam- 
age soft wire. Also 
available with- 
out knurl. 

TRANSVERSE END 
CUTTING PLIER 
204-6-Useful in pre- 
cision work where or- 
dinary oblique or end 
cutters are too bulky. 
Gives a clean, flush cut 

ThisKlein Pocket Tool 
Guide gives full infor- 
mation on all types and 
sizes of Klein Pliers. 
A copy will be sent 
without obligation. 

"Since 1857" 

ready for work. All are hammer 
forged from high-grade tool steel, 
individually fitted, tempered, 
adjusted and tested-made by 
plier specialists with a reputa- 
tion for quality "since 1857." 

OBLIQUE CUTTING 
PLIER-210-51-For 
cutting small wires or 
trimming plastic. Entire 
length of cutting knives 
works flush against cut- 
ting surface. 5 

or 6 -inch sizes. 

LIGHTWEIGHT 
OBLIQUE CUTTING 
PLIER 209-5-Smaller 
than 210-51 with an ex- 
tremely narrow head. 
Entire length of cutting 
knives works flush 
against cutting surface. 

DUCK BILL PLIER 
306-5-1/2-This com- 
pact plier has jaws of 
sufficient width to hold 
small springs, yet small 
enough to form wire in 
confined places. 

M iOQt *fat IN 

ASK YOUR SUPPLIER 

Foreign Distributor: 
International Standard 
Electric Corp., 
New York 

Mathias 
Established 1857 KLEIN & Sons 

Chicago, Ill, U.S. A 

3 2 0 0 BELMONT AVENUE, CHICAGO 18, ILLINOIS 

ELECTRONS AT WORK (continued) 

potential interference both within 
and outside the desired transmit- 
ting band. The intermodulation 
that falls on the mobile receiver fre- 
quencies within the co-ordinated 
system can be neglected because the 
desired signal is always sufficiently 
stronger. The intermodulation that 
appears as extra -band radiation 
outside the frequency range of the 
co-ordinated system must be sup- 
pressed by r -f filters. The guard 
band needed to prevent mutual in- 
terference between the co-ordinated 
system and its neighbors is small 
compared with the frequency space 
that is saved in the co-ordinated 
system by the close spacing of inter- 
ference -free channels. 

In the direction of transmission 
from the mobile transmitters to 
the base receivers, the above co- 
ordinating methods cannot be used, 
but equally effective ones are avail- 
able. The r -f selectivity require- 
ments can be reduced substantially 
by radiating only I. or 2 watts from 
the mobile transmitters. In order 
to regain the full coverage area, 
multiple base receivers at different 
locations are needed and this use 
of space diversity techniques pro- 
vides an opportunity to pick the 
receiver having the best signal-to- 
noise ratio. Moreover, the effects 
of the low power in the mobile 
transmitter and the better r -f filters 
that are possible in fixed locations 
together with the diversity provided 
by the multiple base receivers re- 
duces the possibility of intermodu- 
lation interference to negligible 
degree. 

Editor's note: The conclusions presented herein have been condensed from the au- thor's paper, "Frequency Economy in Mo- bile Radio Bands", BSTJ, Jan. 1953. 

Liquid Potting of Electronic 
Components 

BY EUGENE J. HEBERT 
National Bureau of Standards 

Washington, D. C. 

DECREASING the size of components 
and increasing the compactness of 
electronic equipment without de- 
creasing the power dissipation has 
made heat transfer a major prob- 
lem of electronic design. In addi- 
tion, present day specifications re- 
quire certain electronic assemblies 
to function properly at ambient 
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-INNED 
0)F PER CASE 

2esis's Ccrtosion 

SILICONE ENC SEAL 

Absorbs Shock 

.047 MUF 

SMALL SIZE graphically shown by these actual G -E subminiature capacitors compared 
with a common match. Cut -away view, about 11/2 times actual size, shows features. 

New G -E subminiature metal -clad capacitor line 
features solid dielectric and silicone end seals 

FOR O PERATION FROM -55 C TO +125 C WITHOUT DERATING 

Solder right up to the bushing with 
G -E Silicone end seal-no danger of 
cracking glass. 

At +125 C-100% capacitance 

At -55 C-less than 7% loss 

Designed specifically for electronic 
equipment, this new line of General 
Electric subminiature capacitors pro- 
vides the utmost reliability under the 
most severe operating conditions com- 
bined with small size, no liquid leak- 
age, and high insulation resistance. 
They will operate from -55 C to 
+125 C without derating and up to 
+150 C with proper derating. 
These G -E subminiature metal -clad 
capacitors meet all test requirements 
of JAN -C-25 and the proposed MIL - 
C -25A and can be supplied in both 
tab and exposed foil designs. 
Excellent electrical characteristics are 
assured by the use of Permafil solid 
dielectric. Capacitance varies only 1 

percent over the temperature range 
from 0 C to +125 C and only 7 
percent over the entire range from 
-55 C to +125 C. 
Exceptional shock resistance provided 
by exclusive G -E silicone end seals. 
This seal meets the moisture resist- 
ance tests of JAN -C-25 with d -c 
potential applied. 
Muf ratings of these new G -E sub- 
miniature capacitors range from .001 
*Rgrttrnd tradamark of General Edam Company. 

".1j YEARS OF ELECTIIICAE LL. 
,.1 rAOGFESS LL 

nectady 5, N. Y. LLLL 

to 1.0 muf in voltage ratings of 100, 
200, 400 and 600 volts d -c working. 
They can be operated at full voltage 
up to altitudes of 50,000 feet. 
Case sizes range from .235 inches in 
diameter and i s in length to 1 inch 
diameter and 25A inches in length. 

Liquid -filled metal -clad line also 
available with G -E Pyranol* di- 
electric for operation from -55 C to 
+85 C without derating. These sub- 
miniature capacitors also incorporate 
the silicone end seal for maximum 
shock resistance and can be supplied 
in either tab or foil designs in ratings 
from .001 to 1.0 muf in voltages of 
100, 200, 400, and 600 volts d -c 
working. 

If your requirements demand the 
highest performance standards for 
subminiature capacitors, check with 
your nearest G -E Apparatus Sales 
Office for exact delivery information 
. . . or write to 
General Electric 
Company, Sec- 5,1711 11 75 L 

-- 
tion 442-8, Sche- 
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Speeding Electronic Progress 
through 

The new 1K G-9 is a medium priced, 
high precision, 100 kc frequency stand- 
ard crystal available for use with or 

without oven, depending on tolerances 
desired. Supplied for operation at series 
resonance or into specified load capa- 
cities. Hermetically sealed, evacuated 
glass holder provides thermal insula- 
tion, protection against contamination. 
Consult us on specific applications. 

JK STABILIZED G-9 CRYSTAL 

Did you know? So accurately 
processed are JK Crystals that dimensions must 

be checked electrically and even the touch 
of a hand will change their characteristics. 

Yet, in a protective, "stabilized" JK mount- 
ing they maintain precise frequency with 

unfailing accuracy. Creative research com- 
bined with precision produc- 

tion methods brings you 
JK "Crystals for 

the Critical." 

THE JAMES KNIGHTS 
COMPANY 

SANDWICH, ILLINOIS 

ELECTRONS AT WORK (continued) 

temperatures up to 125 C. 
In order to maintain equipment 

reliability under these conditions, 
the National Bureau of Standards 
Radar Miniaturization Laboratory 
has been engaged in a study of heat 
transfer in airborne electronic 
equipment. 

The primary source of heat in 
electronic equipment is the electron 
tube. The power dissipated by the 
heater (or filaments) and the plate 
and screen produces the major por- 
tion of the heat in the typical re- 
ceiving -type electron tube. The 
heater may produce up to 50 or 60 

percent of this heat. 
If the tube envelope becomes too 

hot, electrolysis will cause a de- 
crease in the 'insulating properties 
of the glass, which may result in a 
complete insulation break-down. 
High envelope temperatures also in- 
crease the possibility of the tube 
becoming gassy either by releasing 
absorbed gases or by injuring the 
glass -to -metal lead seals. Detri- 
mental shifts of tube character- 
istics, short -life cathode emission 
current and grid emission current 
are also caused by high tempera- 
ture. To prevent these types of 
failures, there must be sufficient 
transfer of heat to maintain the 
temperature of the tube parts at a 
safe value. 

When large electron tubes are re- 
placed with electrically equivalent 
smaller types, there is a tremendous 
reduction in the conducting and ra- 
diating area without a correspond- 
ing reduction in dissipated power. 
Many small electron tubes are 
required to dissipate as much, 
and sometimes more heat than 
their larger prototypes. Hot spots 
may occur on the tube envelopes 

SIX 
TYPE 5995 
RECTIFIER 

TUBES 

+120V 

SIX 
TYPE 5639 
REGULATOR 

SERIES 
DROPPING 

TUBES 

NEG BIAS 

FIG. 1-Schematic diagram of subas- 
sembly used in potting tests 
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Quakt 11111111.111, 

TRANSFORMERS 
by 

ofrøeraJrs 

"UDMI.12sY and 
manufactured with 

CANS and 

TERMINALS 

ransformers, Inc. of Endicott, N. Y. se- 
lected Heldor Transformer Cans and Com- 
pression -type hermetic -seal bushings as ideal 
components because `inside and out" their 
products must meet the highest standards of 
quality and performance. 

Whether your production is military, civilian 
or both it will pay you to investigate the 
money - saving, production - increasing and 
worry -eliminating possibilities of Heldor's 
complete service - Heldor cans with bush- 
ings assembled in can covers* . . . all ready 
for final operations in your plants. 

Get the facts ... send prints or specifications 
and quantities involved . . . convince your- 
self. Write Today. 

P. S. Heldor now makes available several 
sizes of drawn transformer cans. Ask for the 
special "Drawn Can" bulletin. 

*Heldor has now standardized on stainless 
steel weld studs. 

HELDOR MANUFACTURING CORPORATION 
HELDOR BUSHING & TERMINAL CO., INC. 

225 Belleville Ave. Bloomfield, N. J. 
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GM DIESEL 
tffild 

GENERATOR SETS 

Wilt-Detroit, Michigan, uses 200 kw. GM 
Diesel generator set as stand-by power for 
50,000 -watt transmitter. Compactness of unit 
permitted installation in garage adjoining 
transmitter building-eliminating cost of a 

specially designed building. 

WKTV-UTICA, N. Y., uses a 100 kw. Gen- 
eral Motors Diesel generator set for stand-by 
power. Set can be started remotely from the 
control room. Low vibration characteristic of 
engine permitted installation in room adja- 
cent to transmitter and within 30 feet of 
studio. 

If you are planning stand-by power, be sure to check the ad- 
vantages of General Motors Diesel generator sets, listed briefly 
below. GM Diesel generators are meeting the exacting re- 
quirements of military service in all parts of the world. They 
supply emergency power for more than 1100 telephone and 
telegraph exchanges-for microwave relay stations, for hos- 
pitals, government buildings, banks, airports. There is a GM 
Diesel distributor near you who will analyze your power re- 
quirements and make his recommendations without obliga- 
tion. Look in the yellow pages of your phone book for his list- 
ing, or write direct to us. 
Wide range of models- 121/2 to 200 
kw., 220 or 440 volts, single or three- 
phase current. 

Excellent frequency and voltage regu- 
lation for the most exacting require- 
ments. 

Powered by General Motors Diesel en- 
gines-dependable, smooth 2 -cycle 
operation-low cost maintenance- 
easy to service. 

Built by one manufacturer-one war- 
ranty, one respónsibility for both en- 
gine and power generator. 

Instant push-button power starting on 
safe Diesel fuel-or fully automatic 
starting. Immediate power, no "warm- 
up" period. 

Dependable starting-no spark - 
ignition system to fail because of damp- 
ness or corrosion-always ready to 
start. 

Easy to install-compact-lightweight 
-requires no special building, no special 
base. Complete instrumentation pro- 
vided. 

Distributors and Dealers throughout the 
country. 

DETROIT DIESEL ENGINE DIVISION 
GENERAL MOTORS DETROIT 28, MICHIGAN 
SINGLE ENGINES -.16 to 275 H.P. MULTIPLE UNITS , .. Up to 840 H.P. 

It pays to S/andaneee on 

Write for Generator Set Catalog 6 SA 20. DIESE I. 
POWER r 

ELECTRONS AT WORK (continued) 

CONTAINER 

EXPANSION 
CHAMBER` 

FINS 

:O.6Ó0' 

LIQUID 
LEVEL H- 

I 

2.460" 

LIQUID I 

CERAMIC 
SPACER 

'tMEASURING 
L__POINTS 

=SPRING 
MOUNTINGS 
FOR TUBES 

FIG. 2-Cross-section of potted unit 
with tubes in place 

despite design efforts to prevent 
this. In compact miniature equip- 
ment, tubes are often placed close 
together, which causes the envelope 
temperature to rise still higher, be- 
cause of reradiation and radiation 
from other tubes. 

Several methods of maintaining 
the envelope temperatures of min- 
iaturized electron tubes within 
rated values and distributing the 
heat such that hot spots are no 
longer a problem, were investigated. 
These objectives were to be ob- 
tained while maintaining tubes and 
circuitry in as compact an arrange- 
ment as possible. 

For experimental purposes, the 
rectifier -regulator circuit shown in 
Fig. 1 was built to supply 160 ma 
at 120 volts. This unit approxi- 
mates a subassembly of a develop- 
mental radar set and temperature 
requirements were set accordingly. 
The maximum allowable tube en- 
velope temperature was 250 C, 
when the minimum -sized unit as- 
sembly was placed in still air at 125 
C ambient temperature. 

The tubes, all subminiatures, 
were placed in two parallel rows 
and spaced about 0.15 in. apart. 
The temperatures were measured 
with chromel-alumel thermocouples 
of the ring type (as recommended 
by several tube manufacturers), 
while the liquid temperature was 
measured with simple welded ther- 
mocouples. Thermocouple wire 
only 0.003 in. in diameter was used 
to minimize conduction through the 
thermocouple leads. Temperatures 
were measured at the base and at 
the top of the tubes, these being the 
hottest and coolest points, respec- 
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Sola has 

All 43 stock C_nstant Voltage Transformers 
are described in a four page folder with com- 
plete electrical znd mechanical specifications. 
Write on your letterhead for Bulletin D-CV17C. 

stock answers 
to your 
voltage 
regulation 
problems 

±1% automatic regulation 
no tubes or moving parts 
response _1.5 cycles or less 

10 va to 10 kva capacities 

LATRANSFORMERS 
Transformers far: Constant Voltage Fluorescent lighting Cold Cathode Liçhti g Mercury Vapor Lighting Luminous Tube Signs 
SOLA ELECTRIC CO., 4633 W. 16th Street, Chicago SO, Illinois, Bishop 3-14314 NEW YORK 35: 103 E. 125th St., TRofolgor 6-6464 
PHILADELPHIA: Commercial Trust 11dg., Rittenhouse 6-4988 8O5TON: 272 Cent:e St., Newton 58, Mass., Bigelow 4.3354 
CLEVELAND 15: :336 Euclid Ave., PRospect 1.6400 KANSAS CITY 2, MO.: 476 rV. 34'n St., Jefferson 4382 Representatives in Principal Cities 
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ELECTRONS AT WORK (continued) 

Relay and Switch Timing 

Viscosity Measurements 

Timing of Photographic 

Components 

Ballistic Measurements 

Elasticity Measurements 

Accurate Low Frequency 

Measurements 

Tachometry 

Frequency Characteristic 
Measurements 

Frequency Ratio Measurements 

Secondary Frequency Standard 

Telemetering 

-and many more. Our 

engineering staff will gladly 

assist in adapting this 
versatile instrument to 

your special needs. 

get 3 -way utility 
with the 

BERKELEY 
model 5500 

foieveituti Counter & Timer 

fre iedyyseilezy a2 frmaffecaem 

the versatile, direct -reading Model 5500 pro- 
vides, in one compact instrument, facilities 
for faster, easier and more accurate: 

1. TIME INTERVAL MEASUREMENT, with a 
range of 40 microseconds to 100,000 sec- 
onds, with a possible accuracy of ± 10 
microseconds. 

2. EVENTS -PER -UNIT -TIME DETERMINATION - 
with selectable time base of .0001, .001, .01, 
.1, 1 and 10 seconds. Counting range is 20 
to 100,000 cps; accuracy ± 1 count. 

3. STRAIGHTFORWARD COUNTING at rates to 
100,000 cps with absolute accuracy. 

rozea : 

BRIEF SPECIFICATIONS 

Frequency 
Counting 

DIRECT -READING decimal presentation 
of information reduces operator 
fatigue, minimizes error. No interpo- 
lation required. 

AUTOMATIC OPERATIONAL CHECK can be 
made in two seconds. 

PRINTED READOUT available for perma- 
nently recording data on standard 
adding machine tape. 

Time Interval Period 
Measurement Measurement 

Range: 

Accuracy: 

20 cps to 100 kc 40 µs to 100,000 sec. 0 cps to 10 kc 
± 1 count (1 sec.) 

± .0001% (10 sec.) 
+ 10µs + 10µs 

Input Sensitivity: 0.2 to 20 v. RMS 1 v. peak with 1 v. 
per µs rise time 0.2 v. peak, d. c. 

Gate Time (or freq.): 

Crystal Stability: 
Power Requirements: 

Accessory Socket 
Connections: 

.0001, .001, .01, 100, 10, 1 kc, 

.1, 1 and 10 sec. 100, 10, 1 cps 
1 part in 106 (temp. controlled) 
117 v., ± 10%, 50-60 cycles, 200 watts 
External reset; ± 100 v., 5 ma; + 290 v., 25 ma; 
6.3 v. a.c., 2 amps; ground 

Display Time: Continuously variable from .5 to 5 seconds 
Dimensions, Weight: 203/4" wide x 12" high x 15" deep; 84 lbs. 

Price: $980.00, f.o.b. Richmond, Calif. 

* For complete data, please request Bulletin 106 

Berkeley 
242 

1 or 10 cycles 
of input signal 

division 
/BECKMAN INSTRUMENTS INC. 

2200 WRIGHT AVE., RICHMOND, CALIF. 

Want more information? Use post card on last page. 

tively, for the tubes used. 
When the unit was placed di- 

rectly in still air at 125 C, the en- 
velope temperatures at the bases of 
the type 5639 and 5995 tubes were 
over 250 C with only heater power 
applied. When the plate voltage 
was also applied, the temperature 
of the bases of these tubes rose 
slightly over 320 C. The 5995 and 
5639 have maximum bulb tempera- 
ture ratings of 250 C. 

Metallic fin structures about the 
tubes were tried, but had little 
effect in still air at 125 C ambient. 
Poor contact between the bulb sur- 
face and the metal as well as reradi- 
ation between the fins probably ac- 
count for there being no significant 
cooling by this method. 

The unit was next enclosed in a 
container to evaluate the effect of 
liquid potting. Figure 2 is a cross. 
section of the container showing; 
the tube arrangement. The tempera- 
ture of the liquid, when the unit 
was potted, was measured half way 
down the container near one end, 
and about half way between the 
end tube and the container. The fins 
shown are insulated from the case 
and are used to provide electrical 
connections to the tubes and to 
transfer heat from the tube leads 
to the potting fluid. The tubes are 
held in position by small, thin cera- 
mic spacers held tightly in place by 
the tube lead connections to the fins 

28 

240 

Lcé 200 
w o 
z - 160 

Cr 

2 

80 

40 
0 40 80 120 160 200 
AMBIENT TEMPERATURE IN DEGREES C 

/ lzzan // 
(AI/ 

i / 

FIG. 3-Temperature chart for type 
5639 tube in potted unit. Liquid tem- 
perature with heaters on (AL liquid'. 
temperature with heaters and plate 
power on (B), temperatures of tube base, 
with heater on (C) and with heater and'. 

plate on (D) 
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TUNG-SOL'S 
STATISTICAL 
QUALITY 
CONTROL 
METHODS 
produce 
tubes of 
unsurpassed 
reliability 

TUNG-SO_ makes AEI -Glass Sealed Beim 
Lamps, b,ieia-ure-Lamps, Signal 'Imhers, Pic- 

ture noes, Zodi), Tr and Sped Purpose 

Electron Tutes and Semorductor 'roducts 

TUNG-SOL ELECTRIC INC. 
Newark 4, N. J. 

Sales Of -i:es: /.t anta, Chicugc, Culver Cit.. iLcs Angeles., 
Dallas, Carer, Cetrol, Neaart, Seattle 
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hot ... or cold 
Over frozen ice fields or scorching deserts, the delicate 
mechanisms of Kollsman products must function with 
accuracy and rugged dependability. 

AIRCRAFT INSTRUMENTS AND CONTROLS 

OPTICAL PARTS AND DEVICES 

MINIATURE AC MOTORS 

;K RADIO COMMUNICATIONS AND 

NAVIGATION EQUIPMENT 

Current production is largely destined for our defense 
forces; but our research facilities, our skills and tal- 
ents, are available to scientists seeking solutions to 
instrumentation and control problems. 

koI Is 111a11 INSTRUMENT CORP. 

ELMHURST, NEW YORK GLENDALE, CALIFORNIA SUBSIDIARY OF Siand4244 COIL PRODUCTS CO.. INC. 

244 Want more information? Use post card on last page. 

ELECTRONS AT WORK (continued) 
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FIG. 4-Comparison of potting in two 
different fluids and in still air 

and by the spring mounting at the 
tube tops. This mounting does not 
interfere with the circulation of the 
potting fluid. Use of expansion de- 
vices, such as bellows, to limit 
pressure rise caused by expansion 
of the fluid was found unnecessary. 
The only requirement is the pro- 
vision of sufficient space within the 
container for expansion of the 
liquid. The pressure developed in 
the unit described at 125 C ambient 
was 14.3 pounds per square inch 
gage. 

Temperature measurements were 
taken with the unit oriented so 
that the tube bases were on top. 
Thermally, this is the worst possi- 
ble position, since the hottest por- 
tion of the tubes used are at their 
bases in contact with the upper 
(and hence hottest) layers of the 
liquid. When the unit was oriented 
differently, the temperatures of the 
tube surfaces were slightly lower. 

The potting liquid used was Dow - 
Corning Silicone DC -200 fluid of 
100 centistokes viscosity. Lower 
viscosities of this fluid were not 
used because of the tendency to 
thicken at high temperatures over 
extended periods of time. 

Results of operating tests made 
with the potted components are 
summarized graphically in Fig. 3 
and 4. These tests indicate that 
liquid potting is useful where it is 
necessary to keep the temperatures 
of electrical components at safe 
operating values while maintaining 
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For Electronics: 

Faster Assembly... 
Better Design 

Why do leading electronic manufacturers order 

and re -order Simmons' QUICK -LOCKS in quantity? 
For good dollar -wise reasons: 

IN ASSEMBLY- 

No special tools are needed for installation. 
Flexible mounting takes care of curved sheets 

and misalignment. 
Various material thicknesses can be handled. 

IN DESIGN- 

Initial loads taken by helical spring. Increased 
loads carried on solid supports. 
90 -deg. rotation locks and unlocks fastener. 
Stud is self -ejecting when unlocked. 
Stud is self -aligning. Makes mounting and de - 

mounting detachable panels simple. 

QUICK -LOCK can help reduce your assembly costs 

and can add unusual advantages to your designs. 

Send for data and samples today. 

SIMMONS FASTENER CORPORATION 
1750 No. Broadway, Albany 1, New York 

Simmons 
QUICK -LOCK 

LINK -LOCK 

SPRING -LOCK 

ROTO -LOCK 

Fasteners that improve products 
and reduce assembly costs. 

Want mori information? Use post cord on last pap[. 245 
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TOROIDAL COILS 

laboratory 
quality 

IN MASS PRODUCTION 
QUANTITIES 

For quality conscious 

users LENKURT supplies toroidal coils of precise 

inductance values. Distributed capacitance, self -resonance 

and optimum temperature stability are closely controlled. These 

toroidal coils can be delivered promptly in any desired quantities, 

because "Precision Made" is routine production at Lenkurt. 

These high standards were set to meet exacting requirements of 
Lenkurt's line of communication equipment. Hence Lenkurt has devel- 
oped special toroidal winding and testing techniques to give more 

consistent production control. 

When manufacturers in critical fields like guided missiles, telem- 

etry, radar, sonar and ultra -fidelity recording demand 

toroidal coils and filters to meet the most stringent 

requirements, LENKURT is the place they come. 

Submit your inductance and filter problems / 
to Lenkurt. Your inquiry will receive/ 

prompt attention. 

ELECTRIC SALES CO. 
SAN CARLOS I. CALIFORNIA 

ELECTRONS AT WORK (continued) 

the maximum unloaded Q for a 
given conductor size. For a cylin- 
drical coaxial structure, R,, of ap- 
proximately 77 ohms is indicated. 
The frequency limits Fm,,, F,,,, and 
the maximum angle of rotation are 
the remaining parameters. 

From the knowledge of Fm,,, R 
and C,,,, the length of line and F. 
the frequency at which the line is 
X/4 in length can be determined. 

F = 

ir 
Fmax 

2 

1 
tan 2r Finax Cmin Ro 

Having determined the parameter 
F,,, C can be expressed as 

C= 1 

21rFR, tan 
F 

2 Fa 

where C is the value of capacitance 
corresponding to a frequency F. 

The Approximate Method 

The approximate method is based 
on the assumption that the capaci- 
tor is divided into a large enough 
number of segments to permit the 
approximation 

- 0.112X10-12 
D 

p2oe 

p and A are polar co-ordinates in 
inches and radians respectively and 
D is the spacing in inches. 

Let the maximum angle of rota- 
tion be divided into a large number 
of equal parts and let pC, and F. 
represent the radius, capacitance 
and frequency at the n` segment 
respectively. 

To a first degree of approxima- 
tion then p, in a small interval be- 
tween C,_, and C. is 

pa = 3 X 10, 11D 
OB 
-C(1.2X10')X 

D (F, tan 2 Fó F,_, tan 2 Fo') 

ROSOF,F,_, tan (2F,) tan (2 FF`) 

Analytical Solution 

The requirement that frequency 
should vary linearly with angular 
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TRANSISTORS 

must be 
hermetically sealed 
in glass 
and evacuated 
for complete assurance 
of long life 
and reliability 

Recent developments have demonstrated 
that transistors must be sealed hermetically 
in glass and evacuated to protect them fron 
the effects of heat, humidity, contamination, 
corrosion. 

Only KAHLE Equipment provides automatic 
means for producing dependable Transistors 
hermetically sealed in glass and evacuated... 
at high production ... at low cost ... and in 
sub -miniature dimensions. 

?Trite Kahle 
today 
for fall 
information. 

MODEL 1384 

The sub -miniature button 
stem is produced on this 
Kahle machine. 

es 

MODEL 1991 

The sub -miniature bulb, 
flattened, formed, con- 
stricted and tubulated rs 

produced on this Kahle 
machine. 

Kahle also produces the 
automatic Sealing and 

Exhaust Equipment as 

well as the automatic 
Welding Equipment 

for producing 
the transistor 

components. 

KAHLE- FOR -BUILT-IN KNOW-HOW 

zhie ENGINEERING COMPANY 
1310 SEVENTH STREET NORTH BERGEN N. J. 
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... a new fast 
manufacturing service 

order's mailed 
within 24 hours 
from time received 

On all crystal orders of less than 
five units of any one frequency in 
the range 1500 KC to 15000 KC. 

All units in standard type HC -6 hermetically 
sealed holder. Pin spacing .486 inches. Pin 
diameter .050 inches. Either .095 or .125 pin 
diameters supplied on request. All Crystals 
calibrated to .0025°c or better of specified 
frequency into a 32 mmf load unless other- 
wise ordered. 

QUALITY SPEED 

for complete details and prices 
write ... wire ... or phone .. . 

International Crystal Mfg. Co. 
INC. 

18 North Lee, Oklahoma City, Okla. Phone F05-1165 

kd 
R 

ELECTRONS AT WORK (continued) 

rotation can be expressed by the 
simple equation 

F = Fm,x - Ice where k = Fm,x - F°"° 
Bmsx 

0.112 X 10-1Y B 

C= p2d0 

p=3X10°d8D 

Cmm=0.5X10-12 

dC 1 

dB 2aRo X 

[(Fmox -k B)2 tan 2-k (Fm,x -k B) 

2 Fo 
sec2 

2Fo XFinax 
- 

k 0) 1 
ir k 

(Finax -k B) tan2 
2Fo 

(F.- 1;01 

k; 

1.2 X 108 
0 

p X 

(Fm,x -k B) tan-- 
o 

(Finax -k B) 

tan 
2F., 

(Fm,x - kB) -I- 2Fo 
X 

(Finax - kB) sect sr 
2Fo 

(F.- kB) 

The expression of p versus O thus 
derived applies to a set of two 
capacitor plates. Of course, as the 
number of plates is increased, the 
required geometry is not changed. 
It is only necessary to multiply p 

by an appropriate constant. 
As a specific example let it be 

required to design a capacitor for 
the uhf band 480-890 me using 
the following constants: R. = 77 
ohms, D = 3 X 10', 9m., = 
= 0.5 X 10' farads 

Fo = 
2 X 8.9 X 108 

tan 1 104 

21- X 8.9 X 0.5 X 77 

1.33X10° -1.48X1(8 
0.91 

The length of the line is approxi- 
mately 2 inches 

k = 1.3 X 108 

2.7 X 108 
1' - 1.30)108 tan 0.1 (9 - 1.30)X 

1ltan 0.1(9-1.3 0)+0.1(9-1.3 0) sec20.1(9-1.3 0) 

The maximum radius for p, 

250 Want more information? Use post card on last page. June, 1953 - ELECTRON ICS 

www.americanradiohistory.com



Save Money, Maintenance and Man-hours! 

GET YOUR DC 
with dependable, long -life 

Federal 
SELENIUM 
RECTIFIER 

Power -Converting 
EQUIPMENTS 

NO costly, bulky, moving equipment to buy 
... no expendable parts to replace fre- 

quently ... virtually no maintenance! No wonder 
Federal's compact, rugged, always -dependable 
Selenium Rectifier Equipments are the growing 
answer to DC output requirements ... for indus- 
trial power, battery charging and hundreds of othet 
DC applications. 

Federal Equipments are ready to connect to your 
AC source ... ready to deliver uninterrupted DC 
power wherever you need it and whenever you 
need it! 

Powered by Federal's completely inert selenium 
rectifiers, the life of Federal Equipments is practi- 
cally unlimited. All are conservatively rated ...with 
a wide margin of safety to withstand momentary 
heavy overloads. 

IF the DC output you need is not listed 
in Federal's line of standard power 
supply equipment, Federal will design 
and build to meet your specific re- 
quirements. 

Tell us the rating you need ... write 
today to Dept. E-213. 

"AMERICA'S FIRST AND LARGEST 
MANUFACTURER OF SELENIUM RECTIFIERS" 

Federal 
Telephone and Radio Corporatio 
SELENIUM-INTELIN DIVISION, 100 KINGSLAND ROAD, CLIFTON, N 

In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q. 
Export Distributors: International Standard Electric Corp., 60 Broad St., N. Y. 

1 

FROM AC 
POWER SUPPLIES- 
Industrial, Military, Laboratory 

Chucks, brakes, clutches, screens, separators, drums, 
pulleys, lifting magnets, relays, circuit -breakers, 
solenoids, DC motors-these are only a few of the 
aide variety of applications now being successfully 
served by Federal Power Supplies. 

federal's FTR-3152-AS 
Typical of the many standard 

types ready for shipment 
Rated: 

115/230 volts, 4.4/2.2 amps. 
AC Input: 220/440 volts 

3 -phase, 50/60 cycles 

BATTERY CHARGERS 
General Purpose 

Battery Charging Equipments using Federal Sele- 
nium Rectifiers have received wide acclaim from all 
fields for their high efficiency, long life and mini- 
mum maintenance. Federal -engineered equipm is 
are designed to give maximum barter;¡ life. 

Federal's FTR-1339-AS 
Typical of the many standard 

types ready for shipment 
Rated: 3-12 cells, 15 amps. 
AC Input: 115/230 volts 

1 -phase, 50/60 cycles 

MAGNETIC AMPLIFIERS 
Powered by Federal Selenium Rectifiers 

Presently used in a wide range of successful ap- 
plications for industry and the Armed Forces, 
such as: 

Voltage Control Temperature Control 
Current Control Photoelectric Control 
Speed Control Counting 
Position Control Automatic Regulation 

Federal Selenium Rectifiers, in partnership with 
the right magnetic components, provide Mag- 
netic Amplifiers outstanding for: 

Stability Accuracy Long Life 
High Gain Fast Response Low-cost Operation 

ELECTRONICS - June, 1953 Want more information? Use past card on last page. 251 

www.americanradiohistory.com



SHUNT 
i.oxio^ 
ohms 

PHOTOCELL 

o 

Quick way 
to measure 
low currents 
Here's a simple way to measure currents 
down to 104* ampere. A Keithley Electro- 
meter and Shunt give fast results, accurate to 
within 3%. 

The Keithley Vacuum Tube Electrometer is a 
compact vacuum tube voltmeter with an in- 
put impedance greater than 10" ohms. It is 
quickly converted to a highly sensitive direct - 
reading micromicroammeter by clipping an 
accessory shunt over the high terminal. When 
an ammeter drop of 0.5 volt is available, the 
Electrometer outperforms wall galvanometers 
in speed and sensitivity. 

Seven standard shunts provide a measurement 
range from 10'` to 10" ampere. Uses in- 
clude measuring capacitor and insulation leak- 
ages, currents in photocells, ion chambers, 
and vacuum -tube grids. 

Voltage, Resistance, Capacitance and 
Static charges are also easily measured by 
the Keithley Electrometer and accessory equip- 
ment. For complete literature, write- 

KEITHLEY INSTRUMENTS 
3868 Carnegie Avenue 

Cleveland 15, Ohio 

Want more information? Use post card on last page. 
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ELECTRONS AT WORK (continued) 

nn = 0.56NA.57 + (0.53 X 1.34) 
0.57 

= 1.1 inches 

Since the results obtained are in- 
consistent with the original as- 
sumption of small dimensions rela- 
tive to A, it becomes necessary to 
revise the design. It is impractical 
to reduce the spacing significantly. 
So the number of capacitor seg- 
ments may be increased to obtain 
the desired dimensions. Increasing 
the number of segments by a factor 

n, p is reduced by a factor 
ñ 

It will be found in practice that 
after having arrived at a certain 
design it is frequently impossible 
to realize the postulated Cm,,. It is 
then necessary to base the new 
design on the value of C. in meas- 
ured on the first model. A succes- 
sion of such steps may be required 
before a final design is evolved. 

The assistance of Samuel Hopfer 
and Samuel Rubin of the Polytech- 
nic Research and Development Co. 
in proofreading the manuscript is 
gratefully acknowledged. 

Oscillator for Comparison 
Measurement of Power Fre- 
quencies 

By ATTIE L. BETTS 

Associate Professor of Electrical 
Engineering 

Oklahoma Institute of Technology 
Stillwater, Okla. 

To ELIMINATE SOME of the disad- 
vantages found in other methods 
of measuring frequency varia- 
tion, a typical audio -frequency 
oscillator circuit has been modified 
especially for the purpose of de- 
termining the frequency of the 

FIG. 1-Circuit of comparison oscillator 

TENSION GAUGES 

most advanced 

most precise 

easiest to read 
Preset the gauge to the required 
tension, in grams. Press the op- 
erating strip against the point at 
which tension or opposing force 
is to be tested. Simultaneous 
movement of both the strip and 
the resisting element indicates 
that the opposing force equals the 
gauge tension. Attention is con- 
centrated on one point only - 
movement at the point of contact. 

Tensions from 4 to 2500 
grams, in six ranges. 
Precision calibration, with 
adjustable zero correction. 
Easiest to use - simple, re- 
liable, and convenient. 

Made by The General Electric 
Company Limited of England, 
these are the most advanced 
gauges of their kind in the world. 

WRITE TODAY FOR FREE ILLUSTRATED 
CATALOG AND COMPLETE PRICE LIST 

IMTRA CORPORATION 
58 Charles Street, Cambridge, Mass - sole agents in U.S.A. - 

Want more information? Use post card on lost page. 
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IN LABORATORIES throughout the electronic field, the Varian X-13 
Klystron is widely used as a general-purpose x -band signal 
source. In the typical setup above (checking load reflection) , 

note the compactness, the convenience of connection, and the 
way the tube bolts directly to the waveguide. 

OUTPUT POWER typically reaches half a watt at center frequency 
and exceeds 150 milliwatts over the full frequency range 8.2 to 
12.4 kmc. The X-13 exhibits extremely low microphonic levels 
and operates directly into matched waveguide. Tuning is done 
with a single control. The tube is air cooled and has clearance 
dimensions of 41/2 by 21/2 by 21/2 in., weight of only 6 oz. 

Typical Power Output - Varian X-13 Klystron 
(Beam Voltage, 500 v) 

500 

400 

300 

= 2009 
9 10 II 

FREQUENCY -KMC 
12 13 

OTHER VARIAN KLYSTRONS extend and expand the functions of the 
X-13. An extensive line of tubes with designs based on that of 
the X-13 offers a wide selection of output powers, types of tun- 
ing devices and terminations, as well as capabilities for with- 
standing vibration and shock ranging far beyond 30 times 
gravity. 

SEND FOR DATA on these or other klystrons from the extensive Varian 
line, many of which are necessarily unpublicized. You are in- 
vited to submit your microwave problems to the Varian applica- 
tion -engineering group for recommendations. 

VARIAN associates 
990 VARIAN STREET SAN CARLOS 1, CALIFORNIA 

i 

3 

VARIAN 
associates 

VERSATILE 

XBAND 

SIGNAL 

SOURCE 

Varian X-13 

reflex klystron 

. . . 8.2-12.4 kmc 

... 150-500 mw 

TRADE MARK 

FIELD ENGINEERIN 

REPRESENTATIVE 

IN PRINCIPAL CITIESj 
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Communication 

Engineers 

Advancements in the 
fields of wave 
propagation, 
translation of 
information, 
communication theory, 
circuit techniques 
and equipment 
miniaturization have 
created a number of 
new openings for 
qualified engineers in 
the Hughes Advanced 
Electronics 
Laboratory. 

-r 

with 

experience 

in 

the 

fields 

of 

THE COMPANY 

Hughes Research and De- 
velopment Laboratories, 
located in Southern Cali- 
fornia, form one of the 
nation's leading electron- 
ics organizations. The per- 
sonnel are presently en- 
gaged in the development 
and production of ad- 
vanced electronics systems 
and devices. 

AREAS OF WORK 

The communication group 
is concerned with the de- 
sign and development of 
unique radio communica- 
tion systems and with ex- 
ploiting new radio com- 
munication techniques. 
Specialists in propagation 
phenomena, antenna sys- 

How to apply 

Systems 
Engineering 

Information 
Theory 

Circuit 
Development 

Electro- 
mechanical 
Development 

Equipment 
Engineering 

_L J 

tems, network theory, 
magnetic recording, wide - 
band amplification, and 
intricate electromechani- 
cal devices are active in 
this program. 

THE FUTURE 

Engineers who enjoy a 
variety of problems re- 
quiring originality and 
ingenuity find the proper 
environment for personal 
advancement in these ac- 
tivity areas. Widespread 
future application of ad- 
vanced communication 
techniques will enable the 
Hughes engineer to take 
full advantage of his ex- 
perience as the Company 
expands commercially. 

Write today, giving details of 
qualifications and experience. 
Assurance is required that re- 
location of the applicant will 
not cause disruption of an ur- 
gent military project. 

T - 

Hughes 
RESEARCH AND DEVELOPMENT LABORATORIES 

Scientific 
and 

Engineering 
Staff 

-r 

CULVER CITY, 
LOS ANGELES 

COUNTY, 
CALIFORNIA 

ELECTRONS AT WORK (continued) 

power source by comparison tech- 
niques. The oscillator is of simple 
construction, easy to use, econom- 
ical in cost and yet capable 
of measuring the frequency to 
1/1,000 cycle per second. The 
schematic diagram of the oscillator 
circuit is shown in Fig. 1. This is a 
modification of the resistance -ca- 
pacitance oscillator circuit.' The 
frequency controlling elements are 
R1, C1, R2, and C2 and the operating 
frequency is 

1 

f = 2 a 1/RjR2C1Cs 

The theory of operation of the 
conventional resistance -capacitance 
oscillator is given by many texts in 
the electronic field,2' 3.4. ° and Sulzer° 
has listed several variations of the 
oscillator. However, the circuit 
shown in Fig. 1 deviates from the 
conventional sufficiently to warrant 
an explanation. The oscillator is 
composed of a double -triode 6SN7 
connected so that half the tube func- 
tions as a cathode follower in the 
feed-back loop to drive the other 
half as a cathode -driven amplifier. 
The output of the amplifying half 
of the 6SN7 is applied to the re- 
sistance -capacitance network com- 
posed of R1, R2, C1 and C2, and the 
feedback voltage obtained from 
across the parallel branch R2C2 is 
used to drive the cathode follower 
half of the 6SN7. 

The frequency of the oscillator is 
determined by the phase shifting 
action of the R -C network. The 
components of this network were 
chosen so that the temperature coef- 
ficients were as low as could be 
readly obtained. Accuracy of fre- 
quency adjustment was obtained 
by using components of fixed value 
except for a small portion of C1 and 

OSCILLATOR 

REGULATED 
POWER 

SUPPLY 

CONSTANT 

VOLTAGE 

TRANSFORMER 

FIG. 2-Arrangement for calibrating 
oscillator 
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Photo 
enlargement 

six times 
actual 

size. 

Hughes 

Diodes 

are 

FUSION 

SEALED 

IN 

GLASS 
for electrical 

stability 

GLASS-TO.METAL fusion sealing for electrical 
stability is an exclusive feature of HUGHES 
GERMANIUM DIODES. The final seal in pre- 
cision assembly operations is made at a tem- 
perature exceeding 700° C. 

Proved in billions of vacuum tubes, the 
glass -to -metal seal has been incorporated to 
full advantage in diode manufacture for the 
first time by the Hughes -developed process of 
fusion sealing. The result is a unique germa- 
nium diode whose elements are encased in a 
rigid one-piece glass envelope, which assures 
permanent freedom from moisture penetration. 

THE HUGHES GERMANIUM DIODE employs no 
wax or solder, and has no mechanical joints 
or pressed -in parts to shift position. 

Each HUGHES DIODE is humidity -cycled. 
Each HUGHES DIODE is temperature -cycled. 
Each HUGHES DIODE is JAN shock -tested. 

Recently announced new High -Conduc- 
tance diodes, created by Hughes Research and 
Development Laboratories, set new standards 
of diode conductance. Characteristics of these 
high -conductance diode types, indicated in red, 
are shown in the table below. 
HUGHES GERMANIUM DIODES have proved con- 
sistently able to meet exacting requirements in 
airborne electronic equipment for navigation, 
fire control and guided missiles. 

Volume orders for most types of HUGHES 
DIODES can be filled from stock. Diodes are 
also tested to special specifications, including 
high -temperature electrical requirements. 

HUGHES GERMANIUM DIODE ELECTRICAL SPECIFICATIONS AT 25° C. 

Test Maximum Minimum Maximum 
RTMA Peak Inverse Forward Inverse 

Description Type Inverse Working Current Current 
Voltage* Voltage ® +1 v (ma) 
(volts) (volts) (ma) 

High 1N55B 190 150 5.0 0.500 ® -150 v 

~0.625 Peak 1 N68A 
r 

130 100 3.0 g -loo v 

High 1 N67A 100 80 4.0 0.005 ® -5 v; 0.050 ® -50 v 

Back 1N99 100 80 10.0 0.005 g -5 v; 0.050 ® -50 v 

Resistance - 1N100 100 80 20.0 0.005 g -5 v; 0.050 -50 v 

High 1N89 100 80 3.5 0.008 ® -5v; 0.100 ® -50 v 

Back 1N97 100 80 10.0 0.008 g-5 v; 0.100 -50 v 

Resistance -- 1 N98 100 80 20.0 0.008 g -5 v; 0.100 ® -50 v 

High 1N116 75 60 5.0 0.100®-50v 
Back 1N117 75 60 10 .0 0.1001 -50v 

Resistance 1N118 75 60 20.0 0.100 g-50 v 

1N90 75 60 5.0 0.800 ® -50 v 

General 1N95 75 60 10.0 0.800 ®-50 v 
Purpose 

1N96 75 60 -Rai-- 0.800 (r9-50 v 

1N126** 75 60 5.0 0.050 ® -10 v; 0.850 ® -50 v 

JAN 1N127T 125 100 3.0 0.025 g-10 v; 0.300 ® -50 v 
Types 

1N128I 50 40 
--3.0- 

0.010 g -10v 

That voltage at which dynamic resistance is zero under specified conditions. Each Hughes Diode rs 

subjected to a voltage rising linearly at 90 volts per second. 

**Formerly 1N69A. tFormerly 1N70A. :Formerly 1N81A. New types in red. 

Semiconductor 

Sales Department 

Hughes 
AIRCRAFT COMPANY 

CULVER CITY 

CALIFORNIA 

Address inquiries to Dept. E 
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SCHOOLROOMS OF THE SKY 
...DOWN-TO-EARTH 

The world-famous "Link Trainer" of years ago simulated the very 
simple flight conditions of early aircraft. Yet it established the essen- 
tial principle of a down-to-earth schoolroom where actual flight condi- 
tions are exactly duplicated ... a principle that slashed the cost of 
training, in time and money. 

Today's Link Electronic Equipment improves upon the early Link 
Trainers in this principle ... much as a postgraduate lecture room has 
advanced from the Little Red Schoolhouse. This complex equipment 
simulates the infinitely complex conditions of near -sonic and super- 
sonic jet aircraft ... all conditions and all factors influencing them, 
from take-off to flight to refueling, navigation and landing, and it 
does all this electronically. 

All Electronic Trainers of today utilize Link basic patents on flight 
simulators. These complex "schoolrooms" enable the pilot to solve on 
the ground the innumerable problems he will later face in the sky. 

LINK invites employment applications from engineers and draftsmen. 

ELECTRONS AT WORK (continued) 

C2. This portion of the capacitors 
was chosen to give the oscillator a 
frequency range of from 59 to 61 
cycles per second for the limits of 
the variable components. The vari- 
able components of the capacitors 
are tuned by means of a 2,500 -di- 
vision antibacklash vernier dial 
thus making each dial division 
change the operating frequency ap- 
proximately 2/2,500 cycle per sec- 
ond. 

The common cathode resistor, Ric, 
is composed of two tungsten -fila- 
ment lamps and acts as an auto- 
matic degeneration control in the 
feedback loop. This degeneration 
is accomplished by the resistance - 
temperature characteristic of the 
tungsten. The plate load resistor of 
the amplifying half of the 6SN7 
was kept small to minimize the 
effect of the load and to decrease 
the harmonic content of the output. 
The effects of loading on the oscil- 
lator was further minimized by the 
cathode follower 6C5. 

The output signal is obtained 
from the cathode pin of the 6C5. 
The input impedance of the 6C5 is 
given by Ryder' as Z = 1/j1oC 
where C,,, = C -I- C,,, (1 - A) . 
This shows that regardless of the 
load placed on the 6C5 the effect 
reflected back to the oscillator is 
minimized. 

The oscillator was calibrated by 
using the output signal to drive a 
synchronous clock through an am- 
plifier and the clock was checked 
against the time signals of the Bu- 
reau of Standards at one hour in- 
tervals. Reasonable care allowed 
the elapsed indicated time of the 
clock to be checked to the nearest 
second. Since this would represent 
an accuracy of one part in 3,600, 
the accuracy of the calibration was 
1/3,600 x 100 or 0.0278 per cent. 

If the time interval used in the 
calibration had been extended, the 
accuracy would have increased ac- 
cordingly. It was possible to repeat 
the calibration readings to the near- 
est second even after considerable 
time had elapsed. The short -time 
accuracy of the oscillator was 
checked by operating against a 
Western Electric 6010B oscillator. 
When the two instruments were 
compared with an oscilloscope, a 
maximum drift of one-half cycle 
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Your inquiries 

are invited... by 

THE NEW SOURCE OF TRANSISTORS 

If you are planning or producing products in 

the electronic field, which require the use of 

vacuum tubes, there is great promise that 

production costs and unit size can be materially 

reduced by the utilization of the new 

Germanium transistors. Hydro -Aire will soon 

be producing the new contact type transistors 

in large quantities ready for immediate delivery. 

Features of these new transistors include a 

hermetically sealed case and a unique 

arrangement of the contact wires. Hydro-Aire's 

Electronic Research and Development Section 

is also working on transistor applications for 

the aircraft industry as well as the commercial 

field...and would appreciate the opportunity 

of working with you in adapting transistors 

to your particular products. 

Write today for complete information. 

DEPT. -E-6 

111)110 Inc. 
SUBSIDIARY OF CRANE CO. 

Burbank, California 
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WITH A WORLD OF USES FOR 

ELECTRONIC ENGINEERS 
Designed with your needs in mind ... a professional portable recorder 
and amplifier in a single case. Easier to handle, lightweight, ruggedly 
constructed to take the most difficult remotes, the Voyager insures perfect 
recording in field or engineering laboratory. 

Professional Quality-Frequency response up to +2db from 50 to 
15,000 cycles per sec. at 15 in. per sec. tape 
speed. The amplifier has bridging input and one 
low impedance mike input with 600 ohm bal- 
anced output. Switch for 2 -speed equalization 
(71/2" and 151 and headphone monitcr jack 
on front. 

For demonstration see your Classified Telephone Direc- 
tory under"Recorder,"or write Mognecord,Inc. 

tune `iota's 
,s goer 

Newt The first automatic continuous recorder ... up to 4 channels 
on o standard 14 inch tape. For commercial and industrial monitor- 

ing of communications. Precision engineered and JANized 
for CAA. Magnecorders also available or one and 

2 channel monitoring. 

Write for complete details 

INC. 

The famous Magnecorders- 
Standard of Broadcasters Dept. E-6 225 W. Ohio Street Chicago 10, Illinois 

ELECTRONS AT WORK (continued) 

over a five-minute period was ob- 
served. A block diagram of the con- 
nections used for calibration is 
shown in Fig. 2. 

To use the instrument to meas- 
ure frequency, the output of the 
oscillator is connected to the verti- 
cal amplifier of an oscilloscope and 
the power source is connected to the 
horizontal amplifier. The dial of 
the oscillator is adjusted until 
the trace on the screen of the oscil- 
loscope is stationary. The calibra- 
tion curve will then give the fre- 
quency corresponding to the dial 
reading. 

If the signal is adjusted so that 
the trace on the oscilloscope is a 
straight line, the visual accuracy 
of the measurement will depend on 
the focus limitations of the oscil- 
loscope. When a sharp image on 
the oscilloscope is used, a drift of 
one degree becomes apparent in 
the thickening of the trace with the 
straight line adjustment. 

REFERENCES 
(1) F. E. Terman, "Radio Engineers 

Handbook," p 505. 
(2) J. D. Ryder, "Electronic Funda- mentals and Applications," p 446. 
(3) F. E. Terman, "Radio Engineer- ing," p 436. 
(4) Cruft Laboratory Staff, "Electronic 

Circuits and Tubes," p 513. 
(5) A. L. Albert, "Fundamental Elec- tronics and Vacuum Tubes," p 374. 
(6) P. G. Sulzer, Single -band Audio Generator, ELECTRONICS, p 95, Jan. 1952. 
(7) J. D. Ryder, same as Ref. 2, p 446. 

VHF CONVERSION 
AMPLIFIER 

Power output of any current 5 -kw vhf 
transmitter can be stepped up to either 
25 or 20 kw, depending on the channel, 
with this RCA vhf conversion amplifier. 
The equipment consists of aural and 
visual power amplifier and blower 
units, aural and visual power supply 
and filter units, aural and visual con- 
trol units, vestigial side -band filter and 

other accessories 
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Stability -Long Life -uniform Characteristics 

in TRANSISTORS and DIODES 

Junction Transistors 

Point Contact Transistors 

Pw and YPN 
Photo Transistors 

Germanium Transistors 
Unequalled in performance and 

dependability. Point contact type can 

be made with characteristics to meet 
your special requirements. 

GOLD BONDED 

ermanium Diodes 
Transistor Products, Inc. Diodes, the 

smallest germanium diodes made, exhibit 
more uniform characteristics, higher 

forward currents, low recovery time, superior 
high frequency characteristics-offer many 

advantages for a great variety of applications. 

Also available-Junction Diodes 
(encapsulated in black plastic case) and 

Hermetically Sealed Diodes that can be 
engineered to customer specifications. 

Transistor Test Set 
A precision laboratory instrument for testing the small 

signal behavior of all point contact and junction transistors. 
Purposely designed with great flexibility to insure continued 
usefulness with new types of transistors yet to be developed. 

Write Dept. E6 today for descriptive literature 

TRANSISTOR. PH ()DUCTS, INC. 
AN OPERATING UNIT OF 
T H E G L E V I T E C O R PO R A T I O N SNOW AND UNION STREETS, BOSTON 35. MASSACHUSETTS 
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Production Techniques 
Edited by JOHN MARKUS 

UHF Chassis Slots 260 V -Notched Soldering Jig for Capacitor Drawing Integral Eyelets on Tube Pigtails 277 
Sockets 260 Tape Cutting Techniques 279 

Using Refrigerator as Oven 262 Iron -Clad Soldering Tips 281 
Climbing Flux 262 Brazing Exhaust Tubes 282 
Producing Circuits with Molten Metal Aging Television Sets on Cabinet Line ..283 

Spray 262 Tube Tester Adapter 283 
New Electric Arc Torch Cuts Ceramics Extension Drill Rod 285 

and Concrete 264 
Sleeve -Forming Machine 266 
Chassis -Holding Fixtures 268 
New Wiring Tools Make Solderless 

Connections . 272 

Deflection Yoke Production Techniques.286 
Rectifier Assembly Kit 290 
Arbor Press Mounts Subminiature 

Sockets 291 
Carbon Tet Dispenser 293 
Pick -Up Tweezers 293 Anti -Stick Coating for Electronic Sealing Soldering Resistors 294 

Electrodes 277 Dual -Head Tapping Machine 297 

Assembly of RCA Victor single -channel 
uhf selector. Operator is inserting re- 
sistor lead in tiny punched slot for 
grounding to chassis. Simple wood jig 
supports chassis during assembly work 

UHF Chassis Slots 
PUNCHED slots in the chassis side 
walls of a new one -channel uhf 
television selector serve a number 
of different purposes in connection 
with production -line assembly. Two 
of the slots are precisely dimen- 
sioned to serve as exits for two 
300 -ohm transmission lines. A 
larger slot serves as a mechanical 
support for a printed input filter 
strip; this strip also contains a 
slot, and the two slots mesh at right 
angles when the strip is in place. 

Smaller slots, just large enough 
for leads, serve as a quick and sim- 
ple means of grounding resistors 
and other components to the chas- 
sis. 

OTHER DEPARTMENTS 
featured in this issue: 

Page 

Electrons At Work 196 

New Products 298 

Plants and People 342 

New Books 368 

Backtalk 391 
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Drawing Integral Eyelets on Tube Sockets 
A NEWLY developed die having 
twelve working stations draws eye- 
lets on metal saddles for tube sock- 
ets, eliminating the need for sepa- 
rate individual mounting rivets and 
punched holes. The die is used in 
a 35 -ton press operating at 120 
strokes per minute, hence can turn 
out 7,200 saddles an hour. 

The first two operations are trim- 
ming and blanking of the 0.014 -inch 
cadmium -plated cold -rolled steel 

strip that is automatically fed into 
the machine. The cup for the plas- 
tic socket is drawn next, and wings 
are bent up to gather material for 
the eyelets. Three draws are then 
made on the eyelets, followed by a 
piercing operation, a final draw, and 
sizing of the eyelets. The center of 
the cup is then pierced out and the 
finished saddle is blanked from the 
strip. 

When crimped to its plastic 

Top and bottom dies for producing integral -eyelet saddles for tube sockets. 
Aligning pins on upper die, surrounded by ball bearings, slide up and down in 
mating cylinders of lower die. Blank strip stock enters at right, and finished 

saddles are ejected at left, as indicated by strip shown below 
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Near-sighted or not, our snake charmer 

friend should know he can get more out of a 

wire if it has a well soldered connection. 

How do we know that? Well, making the right 

kind of flux core solder for every application 

has been Kester's sole business for more than 50 

years. There's no mystery about Kester Solder, 

no secret ingredients either. With Kester, 

quality is the paramount feature ... 
the same today as it's always been. 

TRIPLE -PLAY! Kester "44" Resin ..."Resin -Five" .. . 

Plastic Rosin -Core Solder ... your best bets ... 
with exact core size or flux -content and alloy 

"tailored" to your requirements. 

KESIE 
SOLDER COMPANY 

4204 WRIGHTWOOD AVENUE, CHICAGO 39, ILLINOIS 

NEWARK 5, NEW JERSEY BRANTFORD, CANADA 
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socket at another work position, 
a socket is obtained that can be 
securely fastened to a chassis with- 
out rivet feed problems. Overall 
cost is appreciably less than for a 
comparable assembly having cap- 
tive rivets, hence the integral eye- 
let technique offers promise for new 
mechanized production techniques. 

Dimensions of finished saddle having 
integral eyelets 

Interchangeable die sections and 
open stations make the die flexible 
for production of different types of 
similar saddles for tube sockets. 
Spring -loaded pads keep the strip 
flat as it passes through the press, 
preventing damage to drawn eye- 
lets. This new machine tool tech- 
nique is speeding up press work on 
tube parts at Sylvania's Emporium, 
Pa. plant. 

Using Refrigerator as Oven 
INSTALLATION of appropriate heat- 
ing units in an ordinary electric 
refrigerator converts it into a 
handy low-cost oven for baking out 
electronic components. The refrig- 
erator can be an inexpensive second- 
hand unit in which the cooling 
mcehanism has failed. The cooling 
coils can be removed to get addi- 
tional space inside. 

Climbing Flux 
THE extra -active noncorrosive 
liquid flux used in connection with 
some dip -soldering operations will 
not stay in an open container, hence 
stoppers or corks should always be 
replaced after removing part of the 
contents. If not done, the liquid 
will at times climb right up the in- 
side of the bottle and creep out over 
the top. 

Producing Circuits with Molten Metal Spray 

Examples of the three major steps in producing circuit wiring by metallizing. Lef t- 
adhesive mask applied to dielectric panel after insertion of eyelets. Center-appear- 
ance of masked panel after metallizing. Right-completed amplifier unit after 

stripping of mask, assembly of components and mounting 

A MASS -PRODUCTION process for 
forming electrical circuits involves 
spraying molten copper, aluminum 
or silver on the parts through spe- 
cial masks. As developed by Spray - 
wire Laboratories, Inc., Minne- 
apolis, Minn., the process starts 
with cutting a stencil coinciding 
with the wiring design to be pro- 
duced. This stencil is applied to a 
dielectric panel and sandblasted to 
form grooves along the desired wir- 
ing location. Molten metal is 
sprayed through the stencil into 
these grooves with a standard 
Metco metallizing gun, and the 
stencil is removed to complete the 
process. 

The stencils are made from a 
special masking tape developed for 
the Spraywiring process by Minne- 
sota Mining & Mfg. Co. The tape is 
adhesive on one side, and has a suffi- 
ciently hard surface to withstand 
the effects of sandblasting and 

metallizing. Each stencil is used 
only once, but cost can be held down 
in production by die -cutting the 
stencils in continuous strips. 

If feed -through eyelets are ap- 
plied to the panel beforehand, com- 
ponents can be assembled before 
the sandblasting operation. The 
leads exposed on the wiring side 
will then be sandblasted along with 
the eyelets and grooves, and the 
metallizing operation will produce 
permanent joints. This eliminates 
the need for soldering. 

In a somewhat different applica- 
tion of metallizing for conduction 
at the Friez Instrument Division of 
Bendix Aviation Corp., the ends of 
ceramic resistors for temperature 
control units are copper -coated with 
a metallizing gun so that leads may 
be soldered on. Here it is necessary 
to hold the preliminary sandblast- 
ing and the metallizing to close 
tolerances in order not to disturb 

Setup for spraying molten copper on ends of rotating resistors. Gear drives for 
the resistors are under the metal housing 
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PLASTIMIKE 

The first oll plastic tubular capacitor for use in Radio 

and TV sets. All plastic case. Mylar* dielectric good 
to 125. Epoxy resin seal. Competitively priced with 

previous types of plastic tubulars. -Du Pott trsde mark 

GLASSMIKE Jr. 

Junior version of CP's famous glossmike, for filter 
and by-pass use in Rodio and TV sets. Gloss case, 

plastic dielectric, good to 100° C. Competitively 
priced vlc rs. 

As a result of increased manufacturing facilities 

Condenser Products Company now offers for the first time 

PLASTIMIKE and GLASSMIKE Jr. 
CAPACITORS 

DESIGNED AND PRICED FOR THE QUANTITY PRODUCTION 

RADIO AND TV CAPACITOR MARKETS 

PLASTIMIKE SPECIFICATIONS 

VOLTAGE CAPACITANCE 
400 V. .Olfto1.Of 
600 V. .001fto1.Of 

1500 V. .001 fto.05f 

GLASSMIKE Jr. SPECIFICATIONS 

VOLTAGE CAPACITANCE 
400 V. .O1 fto 1.Of 
600 V. .0001 f to 1.0 f 

1000 V. .001 fto.l f 

CP's industry -recognized design and production skills, gained in war 
and defense production, plus a large increase in manufacturing facili- 
ties, enable "CP" for the first time in twelve years to offer quality 
capacitors to the commercial market at competitive prices. CP's repu- 
tation guarantees that for Radio and TV purposes the Plastimike and 
Glassmike Jr. are the highest quality in the market. 

MANUFACTURERS 
Glassmike Capacitors 

Plasticon Capacitors 

Hi Volt Power Supplies 

Pulse Forming Networks 

oiidenser rodnets Company 
Division of New Haven Clock & Watch Company 

7517 North Clark Street Chicago 26, Illinois 
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122-21 1-14 

Engineered for longer life 
Designed for top performance 
JOHNSON electrical components include o complete 
line of special sockets for virtually every electronic 
application. Engineering skill, the result of years of 
specialized experience, and the most modern manu- 
facturing facilities assure you of stock or custom - 
fabricated sockets that are both durable and de- 
pendable. 

The special sockets shown here, variations of 
JOHNSON standard types, were designed to meet 
the punishing requirements of the 100 hour salt spray 
test. Construction successfully resists salt water cor- 
rosion, moisture condensation, and fungus growth; all 
contacts and contact springs are heavily silver plated 
to insure low loss and a positive electrical connection. 
Terminals are hot tin dipped, bases are of grade L-4 
Steatite insulation with glazed top and sides. To pro- 
vide added protection, all other surfaces are DC -200 
impregnated. 

122-101-14-Designed for Septar base 
tubes such as the 826, 829, 832, etc., this 
special socket has an anodized aluminum 
shell and provision for mounting mica button 
capacitors directly to the socket base. Five 
nickel plated, phosphor bronze retaining 
springs hold tubes securely in place and per- 
mit trouble -free operation in any position. A 
recessed base, solidly mounted on fungus re- 
sistant, phenolic washers, positively eliminates 
any contact movement. 

122-217-8 thru 122-228-8-A series of cer- 
amic wafer sockets designed to accommo- 
date standard receiving tubes. Locating 
grooves speed tube insertion ... beryllium 
copper retaining springs hold tubes firmly in 
place. Recessed phosphor bronze contacts 

4 

prevent movement; countersunk rivets and 
boss located mounting holes permit sub -panel 
mounting. 

122-211-14-A bayonet type socket for all 
tubes equipped with "50 watt" bases. Double 
beryllium copper filament contacts (.0005" 
silver plated), and hot tin dipped integral 
solder terminals insure positive contact with a 
minimum loss. Brass shell is .0003" nickel 
plated-ceramic base extends beyond con- 
tacts, increasing breakdown voltage rating. 

JOHNSON special sockets, made to order in 
production quantities, meet all JAN material 
specification requirements. The complete 
JOHNSON standard socket line is listed in 
catalog 973, available on request. 

Inquires are invited, and wherever possible we will gladly quote on "specials" to 
meet military requirements. 

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

228 SECOND AVENUE SOUTHWEST WASECA, MINNESOTA 

PRODUCTION TECHNIQUES (continued) 

the essential characteristics of the 
resistors. Since installing metalliz- 
ing equipment, production of these 
resistors has been stepped up 400 
percent. Two guns are used in al- 
ternate 24 -hour shifts. 

The gun in use is rigidly held in 
a horizontal position at the edge of 
the bench by means of a steel stand 
bolted to the bench. Resistors to 
be sprayed are inserted 14 at a time 
in a fixture employing motor -driven 
gears for rotating the units during 
spraying. Two large gears mesh 
together. Equally spaced around 
each large gear are seven meshing 
small gears, each rotating one of 
the resistor holders. 

New Electric Arc Torch 
Cuts Ceramics and Concrete 
AN ELECTRIC arc that can be used 
on nonconductive materials and 
without a ground connection of any 
kind is now available from the 
ChemoTec Division of Eutectic 
Welding Alloys Corp., Flushing, 
N. Y. under the tradename Dyna- 
Trode. The welding rod has two 
conductors embedded in a hard 
cement -like material in such a way 
that a flame -type electric arc about 
8 inches long is created in air be- 
tween the ends of the conductors 
when the rod is inserted in its spe- 
cial holder and energized. Each rod 
lasts about 45 seconds and costs 
about 30 cents. The power source 
can be any conventional d -c arc 
welding machine capable of generat- 
ing 400 amperes or more. Newest 
development is a smaller rod that 
will work with a 200 -ampere ma- 
chine. 

The 8,000-F temperature of the 
arc torch is sufficient for piercing 
just about any refractory material, 

Burning through refractory material 
with new electric arc torch operating 

from standard welding generator 
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ANNOUNCING .. New L/ND8 RO Dual Filament Transformers! 

Two -in -one! .. they supply filament power for two rectifier tubes simultaneously. 

Furnished complete with sockets .. no wiring necessary. Contained in one case .. conserves space. 

Lindberg Dual Filament Transformers have been 
developed specifically for industrial electronic 
applications. Each transformer supplies filament 
power for two tubes .. tubes of the type used in 
large induction heating units, dielectric heating 
units, radio and TV transmitting equipment, 
light X-ray equipment, and high voltage testing 
equipment. 

Contained in a single enclosure, Lindberg Dual 
Filament Transformers do the work of two 

separate conventional -type filament transform- 
ers . . and they save space, improve appearance, 
simplify mounting, wiring and handling. 

SPECIFICATIONS .. Lindberg Dual Filament Trans- 
formers are available in two sizes ..100 V.A. and 

200 V.A., 115 volt primary, dual 5 volt filament 

supply. Each secondary circuit center tapped at 
2.5 volts. The 100 V.A. size is equipped with 
tube sockets for use with 575A type tube . . the 
200 V.A. with sockets for tube type 869B. 

IMMEDIATE DELIVERY . . Lindberg Dual Filament Transformers are stock items. Orders shipped same day received. 

1IND8ER TRANSFORMERS 
Transformer Division, Lindberg Engineering Co., 2450 West Hubbard, Chicago 12, Illinois 
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1131 

ANOTHER EXAMPLE OFizmnn PIONEERING... 

Size, 

13" x 16" x 14" 
60 Pounds 

The LAB PULSESCOPE, model S -5-A, is a 

compact, wide band laboratory oscilloscope for the 

study of all attributes of complex waveforms. The 

video amplifier response is up to 11 MC and pro- 

vides an equivalent pulse rise time of 0.035 micro- 

seconds. Its 0.1 volt p to p/inch sensitivity and 

0.55 microsecond fixed delay assure portrayal of 

the leading edge when the sweep is triggered by 

the displayed signal. An adjustable precision cali- 

bration voltage Is incorporated. The sweep may 

be operated in either triggered or repetitive modes 

from 1.2 to 12,000 microseconds. Optional sweep 

expansion of 10 to 1 and built-in markers of 0.2, 

1,10,100, and 500 microseconds, which are auto- 

matically synchronized with the sweep, extend 

time interpretations to a new dimension. Either 

polarity of the internally generated trigger voltage 

is available for synchronizing any associated test 

apparatus. Operation from 50 to 1000 c.p.s. at 115 

volts widens the field application of the unit. These 

and countless additional features of the LAB 

PULSESCOPE make it a MUST for every elec- 

tronic laboratory. 

WATERMAN PRODUCTS CO., INC. 
PHILADELPHIA 25, PA. 
CABLE ADDRESS: POKETSCOPE 

WATERMAN PRODUCTS INCLUDE 

S -4-A SAR PULSESCOPE 

S -11-A INDUSTRIAL POCKETSCOPE' 

S -12-B JANized RAKSCOPE' 

S -14-A HIGH GAIN POCKETSCOPE 

S -14-B WIDE BAND POCKETSCOPE 

S -1 5-A TWIN TUBE POCKETSCOPE 

Also RAYONIC Cathode 
Ray Tubes and Other 
Associated Equipment 

Want more information? Use post card on last page. 

PRODUCTION TECHNIQUES (continued) 

Example of hole made in ceramic bush- 
ing with arc torch 

including solid stone. For mount- 
ing production machinery, holes can 
be cut in concrete at a penetration 
rate of 1 to 3 inches per minute, 
depending on the material. Heavy 
wire netting or screen can be sliced 
easily since no contact is needed. 

Sleeve -Forming Machine 
TINY rectangular pieces of Kovar 
metal are tweezer -fed into an in- 
genious yet simple machine con- 
structed by production engineers at 
RCA's Harrison, N. J. tube plant, 
for rolling into sleeves that are ap- 
proximately inch long and olo inch 
in diameter. The completed cylinder 
serves as a heat insulator, pre- 
venting heat from being conducted 
away from the sprayed portion of 
the cathode in uhf pencil triodes. 

The flat pieces of Kovar are 

Dropping flat piece into sleeve -rolling 
machine. Finished sleeves drop into 

tray at lower left 
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New Plant Locates in Telecast 
Heart of U. S. 

as¢=!. -:.. 

\ s . 

Things are humming in Wapakoneta, Ohio. There, 
about 10 miles west of the Dayton -Toledo coaxial 
cable is the new plant of Superior Tube Company. 
This plant complements the production capabili- 
ties of the Superior main plant, takes care of 
your ever-increasing demands for television and 
military purposes. 

Superior nickel cathodes are made in a wide range 
of types, O.D.'s, wall thicknesses and lengths-with 
or without bead-and in active, normal and passive 
alloys, depending upon the application ànd the 
degree of emission required. 

Superior produces both Seamless and Lockseamt 
nickel cathodes. For many electron tubes Lockseam 

*Main Superior Tube plant at Norristown, Pa. 
**NEW Superior Tube plant at Wapakoneta, Ohio 

Seamless Nickel Cothode 
Round, single bead, .045" 
O.D. x .002" Wall. 27 
mm long. 

Lockseamt Nickel 
Cathode Rectangle, 
single bead, .030" x 
.100" 0.D. x .0021" 
Wall. 13 mm long. 

Seamless Maned, Ex- 
panded and Ranged. 
(Exp. to .165"/.168" 
1.D.-Fl. to .230") 
.139 O.D. x .005" 
Wall e 1.100" long. 

t 

-made by a patented process from strip stock-has 
an economic advantage. Superior Seamless shows 
great advantages in uniformity, close tolerances, and 
small O.D. for sub -miniature tubes. 

Superior equipment is more than matched by the 
care taken in production. Each melt of alloys is 
laboratory -checked for emission and performance. 
Many extraordinary precautions are taken in manu- 
facture to avoid contamination. 

Before you order cathodes, first see what Superior 
engineering, quality, and delivery can do for you. 

Many other types of nickel cathodes-made in Lockseamt 
from nickel strip, disc cathodes, and a wide variety of anodes, 

grid cups and other tubular fabricated parts are available from 
Superior. For information and Free Bulletin, address 

Superior Tube Company, Electronics Division, 
2500 Germantown Avenue, Norristown, Pa. 

Disc Cathode 
.121" 0.0..312" 
long. 

u eriOr 
IG NAME IN SMALL 

TUBING 

THE B 

All analyses .010" to 

Certain analyses (.035"Max. 
wall) up to 13/4" O.D. 

tManufoctured under U.S. Patents 
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° 
...ARE PROVIDIN r - AP-ACTI POWER 

IN REMOTE CONTROLLED APPLICATION 
Manufacturers of appliances, radios, business machines, 

instruments, industrial equipment, automotive equipment, and 
aircraft have used over a million LEDEX Rotary Solenoids to 
provide dependable snap -action -power in their products. New 
applications are being developed every day, using LEDEX Rotary 
Solenoids as the source for torque. 

Most basic sizes can be obtained with left hand or right 
hand rotary strokes of 25°, 35°, 45°, 671/2°, or 95°. 

typical torque 

values are shown 

in the table 

Model Number 2 3 5 6 7 8 

Diameter 1%" 1s/jb" 1%" 214" 234" 334" 
Torque lb.- in.* 4 1 5 10 25 50 
Weight lbs. 1% 4 IA 

1 214 434 

*45° stroke intermittent duty. 

You are invited to explore the possibility of using 
LEDEX Rotary Solenoids to improve, simplify and cut 
costs in your products. J` WRITE TODAY FOR 

*r.?, \v LEDEX ENGINEERING DATA! 

ROTARY SOLENOIDS 

123 WEBSTER STREET, DAYTON 2, OHIO r 

PRODUCTION TECHNIQUES (continued) 

inserted between a steel mandrel 
and a rubber -faced motor -driven 
wheel. The mandrel puts an initial 
curve in the. entering Kovar piece. 
As the wheel continues to rotate, 
the Kovar is carried downward be- 
tween the wheel and a concentric 
fixed rubber block. This block is 
spaced from the wheel a distance 
equal to the outside diameter of the 
finished sleeve. As the Kovar 
travels down the block, it forms the 
desired cylinder. 

Chassis -Holding Fixtures 
Fouls different types of fixtures for 
supporting a chassis on a ball-and- 
socket holding tool are illustrated 
here. The first three, used by Du - 

Type of holder used for gripping side 
of chassis. A screwdriver is required 
for inserting and removing a chassis. 
This setup is sufficiently rigid for heavy 

soldering and assembly work 

Closeup of chassis -holding fixture, 
showing also how C -clamp is used to 

fasten holding tool to bench 
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SPECIFICATIONS 

HIGHLY SENSITIVE 

Even a wet thread will provide 

enough signal to operate this relay. 

TWO TYPES OF OPERATION 

Relay can be set for either "normal" 

operation (relay "drops -out" when 

external resistance is decreased to a 

value between zero and four meg- 

ohms*) or "reversed" operation (relay 

"picks -up" when external resistance 

is decreased to a value between zero 

and two megohms*). 
'Depending on dial setting. 

DIAL ADJUSTMENT 
Sensitivity level set by adjusting 

dial, which can be locked in place. 

Relay may be remote controlled from 

as far away as 500 feet. 

CONSTRUCTION 
Enclosure is weather -resistant and 

dust -tight (NEMA Type III and V). 

New G -E Electronic Relay: Highly 

Sensitive to Resistance Changes 
Can Be Used for 

Liquid -Level Control 

This new electronic resistance -sensi- 

tive relay can control liquids be- 

tween two predetermined levels. Re- 

lay will start a pump when liquid - 

level reaches probe A, will continue 

pumping until liquid falls below 

probe B. Then it shuts itself off until 

liquid again reaches probe A. This 

operation can be reversed to keep the 

tank full. 

Can Be Used for 
Sorting Small Parts 

Oversize parts touch contact "A," 
closing electronic relay input circuit. 

This relay energizes solenoid which 

directs part into a container for over- 

size parts. Point of contact "B" is 

set at standard height less tolerance. 

Parts touching this contact point are 

acceptable and are "shot" down 

another chute. Undersize assemblies 

do not touch either point and slide to 

a third tray. 

Can Operate from 
Contact -Making Instruments 

The G -E electronic resistance -sen- 

sitive relay is able to amplify even the 

minute currents carried by the delicate 

contacts of contact -making instru- 

ments. For instance, the relay can be 

arranged so that it will start or stop 

a f -hp motor directly when an am- 

meter, voltmeter, or wattmeter reaches 

the required meter reading. 

Electronic 
relay Motor 

starter 

Positive 
tolerance 

Too 
fTrge 

Troy 

Knife o Bates w 
d 

part to be sorted mokes 
contact at Aar B 

rre 
ze 

Tray 

Electronic 
i relay 

To solenoid 
which operatesi 
knife edge 

Negative 
tolerance 

-Joo 
smol I 

r Troyes, 

Instrument 
Preset 
contact 

F -hp 
motor 

Electronic 
relay 

PHOTOELECTRIC RELAY CR7505-K100 

One of a complete 
line of devices for 

all photoelectric ap- 

plications. Inexpen- 
sive, has broad ap- 

plication. Bulletin 
GEA -3533D. 

ELECTRONIC TIMER 

Handles timing over 

three ranges, .06- 

1.2, .6-12, 6-120 
seconds. Highly 
accurate, versatile. 
Bulletin GEA - 
5255B. 

CR7504-A 142 

FOR MORE INFORMATION, contact your nearest G -E Apparatus Sales Office or authorized 

G -E distributor, or write General Electric Company, Section E785-4, Schenectady 5, New York, 

for the following bulletins: 

CI Electronic Resistance -Sensitive Relay, GEA -5893 

D Photoelectric Relay, GEA -3533D 

Electronic Timer, GEA -5255B 

TITLE 
NAME 

COMPANY 

ADDRESS 

CITY__-- 
STATE 

ELECTRONIC DEVICES 

GENERAL ELECTRIC 
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PRODUCTION TECHNIQUES (continued) 

itugginonm 

THREADED 
I. F. CORE 

¡rf t 

TOROID 

CUP CORE 

DUMBBELL 
CORE 

IRON CORE 
COIL FORM 

o 
PLAIN CORE 

INSERT CORE 

TUNING CORE 

f I 

1 

I] 

For more detailed Threaded Core 
information-Write for: Sam- 
ples, designs and Specific Cost,. 
Dept. E653S Technical Data 
Booklet "Engineered Radio 
'ores" No.: E653. 

SLEEVE CORE 

"E" CORE TV 
Deflection 

Yoke Cores 

as low as 

26¢ 
a pair 

101.11 
A 

.960* Optional Chamfer 
DYC 1 : 1.9 .960* and groove ovaitabte 
DYC 2 : 1.9100 .960* F- on this diameter 
DYC 3 2.OS4 

*Lengths vary upon individual requirements. 

You can now get high permeability flake -iron deflect 

yoke cores for as low as twenty-six cents a pair. 

s are the our 

Conte defing n 
ke metaleeng engineering 

results 
research 

of 
You 

ontiauidg powderedproduced from a 

get a deflection yoke core p 
com- 

bination of the latest powdered metal molding tech- 

niques, using an entirely new development of flake 

iron powder. 

DEFLECTION YOKE CORE FEATURES 

ility 
eh Permeabilitycoo offers leas it9directs the flow ofest 

temperature 
f electrons onus 

the deflection yoke 

towards the face of the television tube. 

Design and Manufacture -select 
ove 

of 
r needs. r 

standard flake- 

iron 

de- 

signed 

deflection the 
electronic and mechanical 

to meet the our stan 

standards of deflection yoke coils. If oneof 
mechanical needs lord 

deflection yoke cores cannot meet your 

we will submit samples and designs that will. 

Cores Can Cost Less - daily we are proving the results of 

our engineering efforts by offering radio cores of higher 

permeability at lower cost. Write us your requirements for 

similar samples for material testing and specific costs. 

Radio 
e 

s, Inc. 
9540-50 Tulley Avenue Oak Lawn, Illinois 

mPa 
.ru 

uóuoum. 

Indexing -type chassis -holding fixture. 
By pushing end of shaft against spring 
action as shown, operator can rotate 
entire chassis to desired new position. 
Crossbar in shaft drops into slots in 
outer sleeve of fixture to give rigid 

locking when thumb is released 

Mont, apply to average -size multi- 
tube chassis units. The fourth, 
used by Federal, is for sub- 
miniature equipment. 

Also illustrated are different 
ways of fastening these tools to a 
bench. The Powrarm Junior tool 
with a ball -handle locking lever is 
either fastened more or less perma- 
nently with wood screws or tempo - 

Combination slide and peg fixture for 
terminal board subassemaly work in 
connection with subminiature equip- 
ment. Terminal board slides in grooves. 
going down between metal spacing rods 
inserted in bottom of fixture. Rods on 
one side serve to space silver -button 
mica capacitors off the chassis, and 
rods on the other side space four par- 
alleled ceramic capacitors off the 

chassis 
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All 

business 

is 

specialized 

.. and nothing specializes on y_ our business like your business paper 

Here's a profit -wise peddler; he picks his corner, not for 

crowds but for customers. His business is specialized. 

Like yours. 
One thing about specializing is the time it saves. Take 

your business reading. Where else could you find, fast, 

the vast flood of specific facts, the up-to-the-minute 
information about new products, materials and methods 
to keep you posted on your particular field? Much of 
what you want isn't published anywhere else except in 

this business paper of yours. Its business is to specialize 

in your business . . . to gather, sort out, report and 

interpret the facts you need. 
What's more ... look at the ads. It may be news to 

you, but advertisers are spending over $300,000,000 this 

year to report on their products and services in specialized 

business papers. Your share of that investment is here, in 

the pages of this paper of yours. Nowhere else can you 

find such a complete and factful source of everything you 

need. Time saver? It can be a job saver, a profit saver, 

a life saver! Read it thoroughly - cover to cover .. . 

and put it to work! 

This business paper in your hand has a plus for you, because it's 

a member of the Associated Business Publications. It's a paid 

circulation paper that must earn its readership by its quality... 
And it's one of a leadership group of business papers that work 

together to add new values, new usefulness, new ways to make the 

time you give to your business paper still more profitable time. 

A copy of this quick -reading, 8 -page booklet is 

yours for the asking. It contains many facts on the 

benefits derived from your business paper and 

tips on how to read more profitably. Write for the 

"WHY and HOW booklet." Room 2710. 

McGRAW-HILL PUBLISHING COMPANY 
330 West 42nd St., New York 36, N. Y. 

One of a series of advertisements prepared by THE ASSOCIATED BUSINESS PUBLICATIONS 
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the most economical way 

to FOCUS a TV tube 
the original Focomag 

CUTS RECEIVER COSTS BY E INATING 
CENTERING AND FOCUSING lç ° I STATS. 
Also lowers cost of power transformer. Perfectly focuses 
27", 21" and all smaller tubes having magne tic deflection. 
Highly efficient ring magnet uses only ,di oz. Alnico P. M. 

NO HARMFUL EXTERNAL FIELD. Ring magnet 
is completely enclosed by the external shunt (an original 
Heppner design). This prevents the leakage field from 
having any magnetic effect on other components. 
Uniform field produced by ring magnet. 

FLEXIBLE NYLON ADJUSTING SHAFT ELIMINATES BREAKAGE. 
Picture -positioning lever. You specify mounting arrangement. 

Write today for information on lowering your set costs with this FOCOMAG. 

HEPPNER 
MANUFACTURING COMPANY 

Round Lake, 1111,01,(50 Miles Northwest of Chicago) 
Phone: 6-2161 

SPECIALISTS IN ELECTROMAGNETIC DEVICES 

Representatives: John J. Kopple 
60 E. 42nd St., New York 17, N. Y. 

James C. Muggleworth 
506 Richey Ave., W. Collingswood, N. J. 

Ralph Maffey 
R. R. 1, U. S. 27, Coldwater Rd.. 
Ft. Wayne 3, Indiana 

Irv. M. Cochrane Co. 
408 So. Alvarado St., Los Angeles, Calif. 

PRODUCTION TECHNIQUES (continued) 

rarily with a special C -clamp going 
over the edge of the bench. The 
smaller Reypo unit with a locking 
lever is heavy enough by itself to 
support a subminiature chassis. 

New Wiring Tools Make 
Solderless Connections 
AN AIR or electrically operated 
wire -wrapping tool, developed by 
Bell Telephone Laboratories for 
connecting wire leads to relay ter- 
minals, is giving better, more uni- 
form and less costly connections at 
a much higher production rate than 
was possible with previous wiring 
methods. Solderless wrapped con- 
nections can be used with a wide 
variety of materials, including alu- 
minum. 

The new tool is now being used 
extensively in commercial practice 
by Western Electric Co. for wiring 
to flat spring relay terminals. Al- 
though it was originally expected 
that tinned terminals and wire 
would have to be used, with subse- 
quent soldering to give a stable low - 
resistance junction, it has recently 
been shown that soldering is not 
required if certain dimensional con- 
ditions are satisfied by the terminal 
and the wrapping tool. 

The tool consists essentially of a 

Using air -operated commercial version 
of wrapping tool for making solderless 
connections to plain rectangular ter- 

minals on a relay rack 
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WM/0/NG 

/NSOECT. 
/NSOECT 

qSSEMBLV 
ASSEMBLY 2 

iNSOEC7. 

ro GusTOMEI¢ 

gSSEMBLV 
3 

Equipment pictured are samples of the various types 

of transformers manufactured by Aircraft Transformer 

Corporation, originators of the famed Fo-/E,i 

AIRCRAFT IRfI/IS'i'OR/AfR CORP4RAl/0!! 
MANUFACTURERS OF INDUCTIVE EQUIDMENT LONG BRANCH, NEW JERSEY. LONG BRANCH 6-6250 

Plate and Filament Blocking Oscillator Audio Filament Pulse 

Representatives now located in principal cities throughout the country. Write for address of the one nearest you. 
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Right on the button! And they stay on the button, regardless of adverse 
operating conditions and long service life. Made under Western Electric 

license, Carbofilm (deposited -carbon) resistors provide the dependability 
of wire -wounds with the compactness of carbons. In two types: 

Coated (special resin film) units for economy 
as well as accuracy and stability. 

Hermetically -sealed (metal -case glass -to -metal sealed) units. 
Extraordinarily protected - mechanically, electrically, climatically. 

Both types in 1 2, 1 and 2 watt sizes. 

* FUNCTION -FITTED .. . 
Carbofilm Precision Resistors are backed by out- 
standing application -engineering experience. Our 
specialists will gladly collaborate in working out 
your precision resistance problems. Literature on 
request. 

W IIKOR 
D I V I S I O N 

rNJIIrICif110llvl 

rlITIco , 

AERpVOX CORPORATION 

AEROVOX CORPORATION 

NEW BEDFORD MASS. 

LEVELAND, OHIO 

HI -0.: DIvlSIoed 
OLEAN, N. Y. . 

In Canodo: AEROVOX CANADA LTD.. Hamilton, pnt. JOBBER ADDRESS, 740 Hll.vilt. Ave ., New Bedford, Most 
Export: 41 E. 42nd St., New Y.rk 17, N. Y. Coble, AEROCA, N. Y. 

PRODUCTION TECHNIQUES continued) 

Closeup view of relay base, showing 
appearance of solderless wrapped con- 
nections. The wrapping tool starts its 
winding at the bottom of the terminal 
and works outward until it runs out of 

wire 

rotatable spindle housed in a sta- 
tionary sleeve. To make a connec- 
tion, the bare end of the connecting 
wire is inserted in the outer groove 
of the spindle up to the insulation, 
then bent upward and back along 
the spindle so that the insulated 
portion of the wire is anchored in 
one of the notches in the outer hous- 
ing of the tool. 

The operator holds the insulated 
wire against the housing with his 
left hand, then applies the tool to 
the terminal so that the terminal 
enters the round hole in the spindle. 
The trigger -type electric switch or 
air valve on the tool is then opera- 
ted, causing the spindle to rotate. 
This wraps the bare connecting 
wire around the terminal under ten- 
sion. 

Since the wire is anchored at the 

Commercial versions of wrapping tool, 
with air -operated model below. Both 
have trigger -type control for starting 
and stopping the rotation of the inner 

spindle 
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PRODUCTION TECHNIQUES confin urrl 

End of wrapping tool, with wire in po- 
sition ready for wrapping. Wire is in- 
serted in outer slot of spindle as shown, 
and terminal goes in round hole of 

spindle 

notch, it is free to move only at the 
bare end. The wire is thus drawn 
out of the slot to form a helix on 
the terminal. The number of turns 
in the helix is determined by the 
length of the bare wire inserted in 
the slot of the spindle. 

When the end of the bare wire 
emerges from the slot, the tip ex- 
tends outward from the helix as a 
tail. By careful design of the tool, 
this tail is kept short enough to 
avoid contact with adjacent termi- 
nals in congested areas. The length 
of the tail is determined by the dis- 
tance between the slot and the 
terminal hole in the spindle and, in 
the case of a rectangular terminal, 
by the position of the slot at the 
moment that the end of the wire 
emerges from it. 

Although initial models of the 
wrapping tool were hand -operated, 
using a rack and gear to obtain the 
required rotary motion, the com- 
mercial versions make use of either 
electrical or air power to eliminate 
operator fatigue and to promote 

Muzzle of wiring tool, showing appear- 
ance of connection at the instant when 
two turns have been wrapped around 
terminal by rotation of the inner spindle 
in the direction shown by the curved 

arrow 

A new HIGHin operating temperatures 
Á new pow in size... 

Smallest size - highest operating 
temperature! These Aerovox metallized - 

paper capacitors are different because of the 
exclusive thermo-setting impregnant - Aerolene. The 

solidly imbedded section is proof against 
vibration and displacement. And the exceptionally good characteristics 

remain good throughout longest service life. 

Which accounts for widespread preference for Aerovox metallized -paper 
capacitors in telephone switchboard equipment, guided missiles, 

airborne receivers, interference filters, electronic 
calculators and other assemblies requiring maximum temperature rating, 

minimum space factor, and superlative reliability. 

Available in hermetically -sealed metal -case tubulars, "bathtubs," card- 
board tubulars, and other case styles, function -fitted* to your needs. 

Let our metallized -paper capacitor specialists with their outstanding 
application -engineering background, function -fit such units to your 
circuitry, associated components, operating conditions. Literature, quo- 
tations, delivery schedules, on request. 

AEROVOX CORPORATION 
NEW BEDFORD, MASS. 

\N Ha -\/S, DIVISION WILKOR DIVISION 
OLEAN, N. Y. CLEVELAND, OHIO 

In Conodo. AEROVOX CANADA LID., Hamilton, Ont. JOBBER ADDRESS: 740 Belleville An.,, Now Bedford. Moss. 

Export. 41 E. 42nd St., New York 17, N. Y. Coble. AEROCAR N. Y. 
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PRI NiEl) 

CIRCUITS 

Experience, more specifically 
High Production Experience, in 
applicable graphic arts tech- 
niques, plastic and metal fabri- 
cating methods and precision 
electro -mechanical component 
manufacture are important 
factors in a smooth conversion 
to use of prefabricated wiring. 
METHODE places such experi- 
ence at the service of receiver 
and equipment manufacturers. 

Demonstration model of one of the first 
commercially successful radios utilizing a 

prefabricated wiring board furnished by 
METHODE. Courtesy Hallicrafters Co. 

Many of the early leaders (names on re- 
quest) in the utilization of prefabricated 
wiring have employed the fortunate com- 
bination of equipment and know-how of- 
fered by METHODE's established position 
in the wiring device field. As with other 
wiring devices utilized in electronics, spe- 
cialization by a component manufacturer 
offers producers advantage in quality and 
economy while permitting concentration on 
the applications of this new and basic com- 
ponent product. 

Write for our new "Printed Circuit Hand- 
book - UTILIZATION OF PREFABRICATED 

WIRING" 

METHODE 
Manufacturing Company 

2021 W. Churchill St. 
Chicago 47, Ill. 

PRIMARY BATTERIES 
for your Specialized Needs 
DRY TYPES 

78 Standard Industrial, 
Laboratory and Gov- 
ernment Types. 

JR - 

LAB -BIET 
BATTERIES 
Our engineers will design 
and create to your re- 

quirements. Send us your 
specifications. 

Precision -built, low-cost, 

battery -operated - 
available for delivery 

Send for FREE Catalog 

RESERVE TYPES 

Water activated 
"One Shot" Batteries. 

SPECIALTY BATTERY COMPANY 
A division of the pft, 01 tc Ray -O -Vac Company 

MADISON 10, WISCONSIN 

for SMALL 
UNIT 

PACKAGING 

PERFECT PRODUCT PROTECTION 
Your merchandise arrives at its destination in A-1 condition. Corrugated construction 
provides stronger, more rigid boxes with greater shock protection than ordinary 
cardboard boxes. 
Order "RELIABLE MAILERS" made by Corrugated Paper Products, Inc. The lower 
cost, ease of assembly, speed of packing and light weight will bring your shipping 
costs way down. 

OUR BOXES ALL CONFORM TO: 

Federal Specification LLL-B-631 c 

68 SIZES IN STOCK FOR IMMEDIATE DELIVERY . ANYWHERE 
BOXES MADE TO YOUR SPECIFICATIONS AT NO INCREASE IN PRICE. 

For catalog, price list and tree sample write: 

CORRUGATED PAPER PRODUCTS, INC. 
2236 
BROOKE 

UTIC AVENUE 
NÁ34, N. Y. 

AUDIOTONE CONTINUITY 

and LEAKAGE TESTER 
WIDE RANGE -0 to 100 Megohms SAFE - 

Current under 1. Ma. TESTS BY SOUND - 
Frequency changes with resistance SHELF - 
LIFE BATTERY NO TUBES NO VIBRATOR 

SELF CONTAINED 
USES - CONTINUITY TESTER - 
LEAKAGE INDICATOR (1 micro -amp.) - 
PRECISION CONTACT INDICATOR - 
AUDIBLE ALARM - TONE SOURCE - 
VOLTAGE & POLARITY INDICATOR, 
AC/DC 

PESCHEL ELECTRONICS, INC 
13 GARDEN STREET, NEW ROCHELLE, N. Y., NEW ROCHELLE 6-3342 
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PRODUCTION TECHNIQUES (continued) 

Example of finished solderless wrapped 
connection on rectangular terminal 

uniformity and speed. Licenses for 
manufacture of the tool are now 
being issued by Western Electric 
Co. 

Anti -Stick Coating for 
Electronic Sealing Electrodes 
POLYTETRAFLUOROETHYLENE, mar- 
keted under the trade name Teflon, 
is being used successfully as a coat- 
ing material where its anti -stick 
property is needed. In electronic 
equipment for sealing cellophane, 
polyetheylene or other sheet thermo- 
plastics, a liner of Teflon on the 
electrode shoes which contact the 
material will prevent its sticking to 
the shoe at the high sealing tem- 
perature. 

V -Notched Soldering Jig 
for Capacitor Pigtails 
SOLDERING of leads to bodies of 
paper capacitors is done efficiently 
at Pyramid Electric Co. with the 
aid of two production devices. 

Aluminum -foil capacitors are pre - 

A quick brush across the face of a 
drum rotating in molten aluminum -alloy 
solder is sufficient to compress and tin 
the exposed foil ends of a rolled alu- 

minum -f oil capacitor unit 

2),) O 1 d 
SHIELDED ENCLOSURE 

for Suppressing R -F Interference 

Here it is! The answer to the electrical engineer's 
increasing demand for a copper sheet enclosure to suppress 
radio interference. 

Developed by RFI, it was later subjected to comprehensive 
tests by an independent laboratory, the Hopkins Engineering 
Co. of Washington, D.C. This firm transported a typical unit to 

six different high -power transmitting stations. At each station, 
the Uniform Field Method of testing was employed. Results 

are shown conservatively plotted above. In actual use, even 

greater attenuation may be expected. 
Standard RFI enclosures are now available in eight easily - 

installed sizes ranging from 6 x 8 x 8 to 15 x 10 x 8. Various services 

such as light, water, power, gas, and transmission lines can be 

brought into the room. Full details are available in our free 

bulletin. Write for your copy today. 

SHIELDED ENCLOSURES, Inc. 
3634 N. Lawrence Street Philadelphia 40, Pa. 
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GLASS - TERMINAL TUBULAR 

midget metal -cased hermetically -sealed 

zz 

For miniaturized apparatus and here the self -healing character- 
istic is desirable, specify Tobe metallized -paper glass -terminal 
tubulars. Capacitance ratings from 0.01 to 10 mfd. Voltage rat- 
ings from 150 to 600 volts d -c. Mineral -wax or mineral -oil 
impregnation for temperatures - 55 to + 85C; silicone -fluid 
impregnation for - 55 to + 105C range. 

For the "hot spots" where space is limited, specify Tobe silicone - 
fluid -impregnated glass -terminal tubulars. These units are built 
to work over a range of - 55 to + 125C. Capacitances 0.001 
to 1.0 mfd. Working voltages 200 to 1000 volts d -c. 

For cramped space in circuits whose surge characteristics prevent 
use of metallized -paper units, specify Tobe foil -paper capacitors 
with stabilized-Halowax impregnation. Capacitances 0.001 to 1.0 
mfd. Voltage ratings 200 to 400 volts d -c. Temperature range - 40 to + 85C. 

For general service specify Tobe glass -terminal tubulars with min- 
eral -oil impregnation. Capacitances 0.001 to 1.0 mfd. Working 
voltages 200 to 1000 volts d -c. Temperature range - 55 to + 85C. 

All types available with windings insulated from or grounded to 
case. Extended -foil windings for low -voltage high -frequency service; 
tabbed windings for minimum size. Standard capacitance toler- 

ance ± 20%; can be furnished ± 5%. 

11111k 
sizes and ratings. 
Write for catalog giving complete list of 

TOBE DEUTSCHMANN 
CORPORATION 

NORWOOD, MASSACHUSETTS 

PRODUCTION TECHNIQUES (continued) 

Pigtail is dipped through solder pot with 
a sweeping motion to minimize pickup 
of dross on surface. Body of capacitor is 
in left hand, ready for quick application 

to lead 

pared for pigtail soldering by 
tinning with aluminum solder. A 
motor -driven metal drum revolves 
in a pot of molten solder. Holding 
each end of the capacitor roll in 
turn against the face of the cylinder 
removes oxidation from the exposed 
foil ends and applies solder before 
the oxide can re-form. A gearbox 
under the bench reduces speed to 
about 100 rpm at the drum. 

The duct for drawing off fumes 
has a hinged door on a sliding hood; 
when the hood is pushed back, the 
dcor swings down over the opening 
to close it, reducing the load on the 
vacuum system when the tinning 
operation is shut down. 

Pigtail leads are soldered to the 
tinned ends of both lead -foil and 

Method of pressing capacitor against 
pigtail held in jig 
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PRODUCTION TECHNIQUES (continued) 

aluminum -foil capacitors with the 
aid of a V -notched jig. The spiral 
end of a pigtail is dipped into a 
pot of molten solder and quickly 
placed in the slot of the holding jig. 
The tinned end of a capacitor body 
is then pressed against the spiral 
of the lead until the solder solidifies. 
Two V-shaped notches on the jig 
serve to position the body of the 
capacitor and the lead so they are 
centered with respect to each other. 
The notched piece for the lead can 
be adjusted in height as required 
for any diameter of capacitor body. 

Tape Cutting Techniques 
THE PROBLEM of cutting adhesive 
tape into the various lengths re- 
quired in the manufacture of tele- 
vision receivers is solved in two 
different ways at Olympic. Both use 
tools originally made for other pur- 
poses, one being a wire cutter and 
the other an ordinary single -edge 
razor blade. 

Adhesive -backed cork strips that 
go under the steel clamping band 
of a picture tube are cut to length 
with a bench setup built around a 
model C20 Simplex wire cutter 
made by Wenco Manufacturing Co., 
Chicago. The guillotine -type blade 
of this cutter is operated by a foot 
pedal. Attached to the bench at the 
right of the cutter is a yardstick, 

Setup for cutting picture -tube cushion- 
ing bands 

Covers 0.15 to 1000 megacycles 
Handles up to 20 amperes 
500 vrd.c.;130 v.a.c., 0-1700 cps 

sl>F;'e only 2" = 2" x 1-3/16', yuu can get ef-ä 

i f> .lb atwenuUticn thtou,hc'ut most of the usefu 
ange up ti) 1(ß(t{i nes.cycles by using Eny one of th 

#1547 series of Tobe interference file -s. With the 
extremely bw sties resistance, these affective filter 
have neg4_3le %dotag' drop ani cnly night tempera 
ture r_se. Hermetically sealed, Series 1547 filters mee` 
military s7ecifieat_ons for use from 55G to I 105C. 

ATTENUAT Oil vs. FREQUENCY IN A 50 -OHM LINE 

A. 

INTERFERENCE FILTER 

Eo 

MO Mid 

I l' 

N 

MIN 

n EC I S 11 
% 

M E G A C Y[ LES 
iCD I 110 

Can be furni4ied in various 
r-oun:ing styles; write for free data 
sLeet giving detailed information. 

TOBE DEUTSCHMANN 
CDRPORATION 

NORWOOD, MASSACHUSETTS 
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DON'T WORRY 

ABOUT SUDDEN 

OMMES 
USE 

Stawdaed Pier 
CRYSTALS 

Years of laboratory experimentation 

and field testing have enabled Stand- 

ard Piezo to produce crystals that 

perform dependably . , , accurately 

under the most extreme operating 

conditions to be found anywhere. 

Send for our completely illustrated 

catalog, or outline your own partic- 

ular crystal problem. Our engineering 

department will be glad to assist you. 

n Steamel 
a Pee r! Q i J 

' 
pENNS` 

Compact ... Dust -Proof 
TIME DELAY RELAYS 

solenoid actuated-pneumatically timed 
Introduces time delays into a -c or d -c circuits. Easily 
adjusted to provide delays ranging from 0.1 second to 
five or more minutes. 

The AGASTAT is small, light, and operates in any 
position. Dust -proof timing chamber assures long oper 
ating life with a minimum of maintenance. 
Write for Bulletin. 

Dept. Al -64, AVG'A 
Division of Elastic Stop Nut Corporation of America 

1027 Newark Avenue, Elizabeth 3, New Jersey 

r 
Jere id .1dlwayJ One c eacier in every .}ielI 
BODNAR INDUSTRIES, Inc. 

leads in the field of 
TRANSILLUMINATED PLASTIC LIGHTING PLATES 

BECAUSE OF Quality Uniformity Performance 
Design & Layout "Know -How Service" 

Quantity Production Promptly 

NEW YORK -19 Railroad Ave., New Rochelle (Home Office) 
TEXAS -Jefferson Tower Building, Dallas 
CALIFORNIA -11056 Cumpston St., N. Hollywood 
CANADA -313 Montreal Trust Bldg., 67 Yonge St., Toronto 

DEMONSTRATION PANEL MIL -P-7788 (AN -P-89) Sent on Letterhead Request 

PIX 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. 

i 
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PRODUCTION TECHNIQUES (continued) 

Using razor blade to cut one -inch vinyl 
plastic tape into short tabs after placing 
the long strips on a 1 x 10 -inch pine 

board 

with a grooved strip of wood along- 
side it for an adjustable stop. The 
groove is undercut to resemble a 
mortise, and the wood stop is cut 
like a tenon. A locking nut on the 
stop permits anchoring at the posi- 
tion corresponding to a desired 
length of tape. 

A pipe mounted in a bench vise 
provides a holder for the spool of 
tape to be cut. This arrangement 
is admittedly temporary, and was 
used only because the vise happened 
to be there already. The operator 
merely pulls the tape through the 
cutter to the stop and operates the 
foot pedal. The adhesive coating 
on this tape is protected with strip- 
pable cloth, hence cut pieces can be 
stacked without danger of sticking 
together. 

To cut plastic adhesive tape into 
strips for fastening deflection yoke 
leads together, the operator unrolls 
the tape onto a piece of plywood, 
cutting each length off the roll with 
a razor blade. When the board has 
been covered with these long strips, 
a few quick cross cuts with the 
blade divide them all into the de- 
sired shorter lengths. The individ- 
ual pieces are then lifted off the 
board with fingers as needed. Quan- 
tities required here were small 
enough to justify this unmecha- 
nized procedure. 

Iron -Clad Soldering Tips 

AN IMPROVED process for iron -plat- 
ing industrial soldering -iron tips 
increases tip life up to 100 hours in 
production -line use. A 2 -inch -long 
coating of commercially pure elec- 
trolytic iron is electroplated on the 
tip. Further treatment obviates 

I'm Cora Gated .. . 

H & D's new trade character. 

Look for me and my 

signature on the corrugated 
shipping boxes you buy. 

They are your guarantee of 

the highest standard of 

protection for your products. 

Write for booklet. "How To 

Pack It." Hinde & Dauch, 

Sandusky, Ohio. 

17 MILLS AND FACTORIES * 40 SALES OFFICES 
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... for aircraft 

... for gunfire control 

... for 
servo - mechanisms 

get the 
facts about 

PRECISION 
POTENTIOMETERS 

For prompt service on prototypes that meet your specifications, 
get in touch with Gamewell. 

Linear and non-linear Gamewell Precision Potentiometers 
can be made to meet your exact requirements. And they are 
made by a firm with over 98 years of experience in the manu- 
facture of precision electrical products. 

Write today for a copy of the Gamewell Pre- 
cision Potentiometer booklet. It contains a 
convenient glossary of terms used in working 
with precision potentiometers. 

THE GAMEWELL COMPANY 
NEWTON UPPER FALLS 64, MASSACHUSETTS 

PRECISION POTENTIOMETERS 
Manufacturers of precision electrical equipment since 1855 

PRODUCTION TECHNIQUES (continued) 

oxidation and corrosion and in ad- 
dition prevents amalgamation of the 
solder and copper. 

Another saving with iron -clad 
tips is reflected in reduced man- 
hours required for reservicing and 
replacement of soldering tips. The 
process has been perfected by 
American Electrical Heater Co. of 
Detroit and has been successfully 
tested for over two years under 
difficult industrial soldering condi- 
tions. 

Brazing Exhaust Tubes 
SOFT copper exhaust tubes for RCA 
pencil triodes are brazed into the 
anode sleeves by using an auto- 
matically timed induction heater 
having two heating positions. The 
operator inserts the exhaust tube in 
the anode, slips two ring -shaped 
silver solder preforms over the 
tube, then pushes the assembly into 
a water-cooled spring chuck just 
under the work coil. 

The exhaust tube and anode ex- 
tend beyond the chuck and into a 
glass sleeve. Hydrogen is pumped 
through this sleeve to provide a non - 
oxidizing atmosphere for the silver 

Electronic heating setup for silver -braz- 
ing exhaust tube to pencil triodes on 
wood rack at right. Metal box with 
viewing window provides operator pro- 
tection. At upper right is hydrogen flow 

meter 
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PRODUCTION TECHNIQUES (continued) 

brazing operation. The r -f work coil 
is outside the glass sleeve. A metal 
cover encloses the entire working 
chamber. One tube is assembled and 
loaded while the other is going 
through its heating cycle at the 
RCA tube plant in Harrison, N. J. 

Aging Television Sets on 
Cabinet Line 
BY PROVIDING power facilities on 
the final roller conveyor line in the 
Olympic Radio & Television plant, 
highly valuable extra minutes of 
aging are obtained while knobs are 
being installed and other finishing 
operations carried out. 

Plugging television set into connector 
that slides in power trough mounted 

alongside conveyor line 

As soon as the chassis and pic- 
ture tube are installed, the operator 
plugs the line cord of the set into 
a Universal Trol-E-Duct, made by 
Bulldog Electric Products Co., De- 
troit. The set then tows this con- 
nector down the line. 

Tube Tester Adapter 
WHEN large groups of tubes require 
testing prior to installation in pro- 
duction -line equipment, use of a 
special adapter devised by W. M. 
Savage and R. R. Edinger of the 
U. S. Naval Air Station in Norfolk 

POLYPENCO'" 2 -PART SERVICE... 

to help designers gain 

the full benefits of TEFLON' 

1. --it -- 
HELP ON APPLICATIONS 

AND FABRICATION 

TECHNI:AL uality Teflon 
Polypenco controlled -quality 

in 

resulted from Polymer's p 

the field of extruded industrial plas- 

tics. And ever since, Polymer engi- 

neers have more than kept pgCe 
with 

the newest ideas and methods to 

make the application and fabrication 

of POLYPENCO Teflon easier, more 

economical. 
The benefits 

field o 
technical 

data, application 
and 

xperi- 

ence and field engineering 
service 

are yours for the asking. 

OF EXTRUDED 
SHAPES, 

MACHINED AND MOLDED 
PARTS 

In addition to complete stocks of 

POLYPENCO 
Teflon rod, strip and 

tubing, Polymer 
offers you quick 

delivery of controlled -quality Teflon 

parts machined or molded to your 

specifications. Take advantage 
of 

our years of experience 
spent work- 

ing with designers in all the important 

electronic, electrical and mechanical 

fields. 

i: , w,41?fi'+Vb2i'd2W 
40,4 

"registered trademark of the Du Pont Company 

mai/ now 

SEND ME THE FACTS... 
...on Polypenco Teflon-how it is applied LA 

-prices on shapes available 

NAME 

COMPANY 

ADDRESS 

CITY 

TITIF 

ZONE STATE 

The POLYMER CORPORATION of Penna., Reading, Penna. 

/,` I. A SN. n.n 
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Space saving: 

a .F 

14100iSOCI 

E Pike p 

ADRE PROOF TEMPER 

The NEW Hycor Type "P" toroid coils are hermetically 
molded in a special tough plastic compound. They 
will withstand: 

Ambient temperatures from -40 C to 135 C. 
95% humidity ... boiling salt water. 
Amazing degree of mechanical shock. 

Dimensions of Type EM -3P coils shown in illustration are 
1-1/16" O.D. by 1/2" thick. (Inductance up to 7 henries.) 
Clearance hole for a 6-32 mounting screw is provided. 

REPRESENTATIVES: 
Jack Beebe, 

5707 W. Lake Street, Chicago, Illinois 
George E. Harris & Co., 

Box 3005, Municipal Airport, Wichita, Kansas 
Marvin E. Nulsen, 

5376 E. Washington St., Indianapolis 19, Indiana 
Burlingame Associates, 

103 Lafayette Street, New York City 

Send for Bulletin TP 

11423 VANOWEN STREET 

NORTH HOLLYWOOD, CALIFORNIA 
SUnset 3-3860 

LSItÒcicpìOoF 
VACUUM TUBE 
RETAINERS 

!i e.77`17' 
--- 

- 
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. 

vailáhle for envelope types T7, T8, MT8, 
9, T12, ST12, T122DI, ST14, S14, ST16, 
51/2. 1.61/2, MT -IC, ST19, T14, ST128CT-9. 

JAMES IPPOLITO 
° 401 CONCORD AVENUE, 

Manufacturers of 
Electronic Components 

& CO., INC. 
BRONX 54, N. Y. 
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Gain Up To 8DB 
With the Premax 
Center -Loaded 

ANTENNA 
. ft 

An essential for mobile installations 
in the 2 to 8 mc. band when positive 
transmission and reception is desired 
or you want greater range. Consists 
of 6' tapered whip mounted above 
the loading coil and a 2' base rod. 
Fits any Premax or 1".1" mounting. 
Available for 

14,000 kc 20 meters 
2,374 kc C A P band 
3,105 kc Airport band 
3,800 kc 75 meters 
4,325 kc C A P band 
4,585 kc C A Pn band 
2000-3000 kc. Marine 

Send for Bulletin 

PREMAX PRODUCTS 
DIVISION CHISHOLM-RYDER CO., INC. 

5301 Highland Ave. Niagara Falls, N. Y. 

New! LENK 
PENCIL TYPE 

Industrial Soldering Irons 

No. 251, 25 watts 

No. 256, 
/40 

watts 
t/4" ar tr8" tip 

Feather -light 
only 2 oz. 

Plated tips 
resist corrosion 

Fast heating 
brass core element 

Extra rugged 
stainless steel construction 

Extra cool 
cooling fins, plastic handle 

Balanced 
easy to handle, fatigue -reducing 

Write for name of your nearest distributor 

THE LENK MFG. COMPANY 
30 Cummington St., Boston 15, Mass. 
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PRODUCTION TECHNIQUES (continued) 

Method of connecting adapter to stand- 
ard tube tester with cable and plug. 
This unit has three each of three dif- 
ferent types of sockets (4 -pin, octal and 
7 -pin miniature), to permit warming up 

two tubes while one is being tested 

cuts tube testing time in half. This 
saving in time is achieved by pro- 
viding additional sockets in which 
tubes can be warmed up. A switch 
is used to place any one of the 
sockets into the test circuit while 
tubes in the other sockets are 
warmed up. 

An additional feature simulates 
normal aircraft vibration during 
the test. This is achieved by mount- 
ing inside the adapter chassis a 

small electric motor having a few 
drops of solder on one side of its 
shaft. The adapter is mounted 
on four two -pound rubber shock 
mounts, so that the tubes are given 
a vibration check when the motor 
is turned on. 

Extension Drill Rod 
NEED for costly special -length drills 
for hard -to -get -at drilling locations 
is reduced through use of a new 
drill extension rod and a series of 
52 small -diameter extension chucks. 
These chucks permit use of stand- 
ard -length small drills in the exten- 
sion rod without time-consuming 
brazing or soldering operations. 

Chuck sizes correspond to stand- 
ard drill sizes from No. 52 to No. 
10 and to fractional drill sizes from 
h inch to h inch by 64ths. The 
anti -slip chucks can be inter - 

I 

t_LL 

LLL 

LLL 

II 1 LL 
I1I L 

I I f L 

L L. 

L 
LL 
LL 
L. 

L L 

for A.C. current 
ANYWHERE! 

lit --- 
01.1 

- - ;, ,t .w 

STANDARD and HEAVY DUTY 

rrnrrRrERS 
For Inverting D. C. to A.C....Specially Designed 

for operating A. C. Radios, Television Sets, 

Amplifiers, Address Systems, and Radio 

Test Equipment from D C Voltages 

and in D. C. Districts. 
' in Vehicles, Ships, Trains, Planes 

e 

J 
1 6, `s F 

I ® 11111 

1(0_9_999-- 

See yocrn faGBen 

et «mite Aide/9 

/ NEW MODELS 

NEW DESIGNS 

NEW LITERATURE 

"A" Battery Eliminators, DC -AC Inverters, Auto Radio Vibrators 

AMERICAN TELEVISION & RADIO& 
.2urreiee Produced S ucc /937 

SAINT PAUL 1, MINNESOTA-U. S. A. 
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For etter 
controls 
through better 

Hermetically 

Sealed Relays 

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 ping. 

ere at Leach you will find 
co ..lete engineering, testing 
and .roduction facilities to 
help ou solve your relay 
probl 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 'five operating 
conditions. 

FOR BETTE CONTROLS 

THROUGH BE R RELAYS 

-Spe'fy Leach 

. -xti-, 

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. 

5915 AVALON BOULEVARD LOS ANGELES 3, CALIFORNIA 
Representatives in Principal Cities of the U.S. and Canada 

PRODUCTION TECHNIQUES (continued) 

Using drill extension rod with ordinary 
electric drill. Individual chucks are 
available for each drill size, as at 

lower right 

changed in a few seconds. The 
extension rod fits any quarter -inch 
electric drill or lathe chuck. Manu- 
facturer of the new tool accessory 
is Beaver Tool Co., Box 298, Hunt- 
ington, L. I., New York. 

Deflection Yoke Production 
Techniques 
PRODUCTION of 70 -degree and 90 - 
degree deflection yokes in DuMont's 
E. Paterson, N. J. plant involves 

Pressing 90 -degree yoke coils to shape 
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PRODUCTION TECHNIQUES (continued) 

Placing yoke coil assembly in insula- 
tion -wrapping fixture, after placing tape 
on slide, adhesive side up, and placing 
end of varnished cambric strip on tape 

many special techniques developed 
to maintain quality despite increas- 
ingly stringent design requirements 
for use on large picture tubes. 

Yokes for 90 -degree picture tubes 
are wound automatically on special 
machines in DuMont's plant, tied 
loosely with tape, dipped in varnish, 
baked in an oven for about 20 
minutes, then quickly transferred 
one by one to a forming press while 
still hot. The press squeezes the 
coil to its precise final shape. Each 
coil is left in the press about 12 
seconds, which is sufficient to cool 
and set the varnish because the 
mass of metal in the press conducts 
heat away rapidly. 

Assembly of coils comes next, 
with Saran sheets between the hori- 
zontal and vertical pairs for insula- 
tion. Additional Saran insulating 
sheets are wrapped loosely around 
the four -coil assembly and anchored 
with tape. The yoke is then held 
in the jaws of a special foot -oper- 
ated roller fixture and the foot pedal 

Rotating yoke by hand to wrap insula- 
tion around it under pressure. Tape 
sticks to Saran and pulls the cambric 

around as the yoke is turned 

BRANDTYPE 

ON TUBING..! 
Now! Below surface permanent brand markings legibly imprinted 

on vinyl tubing with the ease of typewriting. The Coxhead 

Branding Machine is a specialized development of the famous 

Vari -Typer principle to give you the tremendous savings in time 

and costs made possible by swift, accurate markings... indeli- 

bly printed... by simply typing on the standard keyboard. 

Swift, Accurate Marking...Indelibly 
Branded... by simply TYPING! 

The power stroke is uniformly con- 
trolled. The heat, which indelibly 
brands and colors the letters, is 
thermostatically controlled. The 
imprint is absolutely permanent... 
will not rub off or wear off. 

Send for free literature and actual 
specimens of work on vinyl tubing. 

Text for this ad set on Coxhead DSJ 
Composing Machine. Headlines set 
on the Coxhead HEADLINER. 

Instantly changeable type permits 
lettering in sizes from 1/6" to 1/12" 
in height. Typewriter keyboard can be 
operated by 'hunt -and -peck' or 'touch' 
system, with perfect copy through 
uniformly controlled impression. The 
machine handles tubing from 1/8" to 
1/2" in diameter, in continuous 
strips. Automatic spacing and change- 
able type permit use of small type, 
closely spaced for small sleeves, 
and large type, expanded. Coxhead 
Branding Machines are in use in U.S. 
Naval Shipyards, Aircraft Companies, 
Precision Parts Manufacturers and 
other industries where quick, frequent 
changes in identification on vinyl 
tubing are required. 

RALPH C. COXHEAD CORPORATION 
1720 Frelinghuysen Ave., Newark 5,N.J. I 

Please send me Vari -Typer Booklet 167 

I 

NAME 

COMP ANY 

IADDRESS 

CITY ZONE...STATE.... ---- ----J 
ELECTRONICS- June, 1953 Want more information? Use post card on last page. 287 

www.americanradiohistory.com



SMALL 

METAL STAMPINGS 
Send your prints for regular or special 

stamping jobs to Patton-MacGuyer where 
specialized engineering experience and tool- 
making skill combine to produce stamped metal 
parts accurately, economically, promptly. A 
dependable source for over 35 years, P -M 
is completely equipped in an extensive modern 
plant for large volume production to meet the 
most exacting requirements. Moderate die 
charges; precision work; prompt service. 

P -M welcomes the opportunity of working 
with your engineers in the initial stages of their 
special stamping designs when the accumulated 
specialized knowledge of our Technical Staff 
will aid them in obtaining the most efficient 
stamping at the lowest cost. 

TERMINALS for ELECTRIC WIRES 
specializing in terminals, P -M has dies to produce over 400 

different kinds of terminals. We also provide pre -soldered 
tandem terminals supplied on reels, with machine that attaches 

and solders at rates up to 1200 perfect terminations per 
hour. Send for catalog. 

PATTONMacGUYER COMPANY 

201 Chapman Street, Providence, R. I. 

* TRANSPORMERS 

* SATURABLE 
R EACTORS 

* ELECTRONIC 
DEVICES 

ill 
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 

EIECTRAJV m FG. CO. 
1901 CLYBOURN AVENUE CHICAGO 14, ILLINOIS 

ELECTRONIC SHIELDING 
at ctd Tut 

The recently developed and improved LIND- 
GREN DOUBLE SHIELDED SCREEN ROOMS- 
designed, engineered and constructed to incor- 
porate True, Insulated double shielding-FOR 
MAXIMUM shielding efficiency and the highest 
possible attenuation. (An insulated double 
shielded type screen room has a higher attenu- 
tion than a cell type.) TWO close mesh cop- 
per screens are each physically separated and 
electrically insulated from each other. Each 
screen is independently grounded. No soldered 
connections. A true laboratory screen room 
made in sections-easily assembled. Can be 
supplied in Special Sizes. Built to be a perma- 
nent investment. 

QUICK FACTS by return mail, with construc- 
tion diagrams and engineering test reports. 
Write us today. 

ERIK A. LINDGREN & ASSOCIATES 
Established 1939 

4515-17 N. Ravenswood Avenue 
Chicago 40, Illinois 

Phone Sunnyside 4-0710 
Sales Engineering Representatives Throughout 

The United States 

I INTERNATIONAL 
ELECTRONICSCORPORATION 

V37, H[UdS0tin 
N.Y. 13+ N.Y. 

Sole distributors in the U.S.A. for: 

Mullard Overseas Ltd 
nttzv 13 
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PRODUCTION TECHNIQUES (continued) 

Use of modified banding machine to 
fasten Ferrite cores around 70 -degree 

deflection yoke 

is operated to close the jaws. The 
rollers bear against the insulation 
and force it down into the groove of 
the coils. Rotating the yoke by 
hand now wraps a previously ap- 
plied narrow strip of varnished 
cambric insulation around the yoke 
down in the groove, to form a 
smooth bearing surface for the 
core. Another tab of adhesive tape 
locks the cambric in position to 
complete the insulation job. 

The two half -sections of the Fer- 
rite core are set into the groove of 
the yoke and locked in position with 
a banding machine. This is an 
adaption of a standard banding 
machine, in which the operator 
operates a ratchet lever to tighten 
the band, then pushes a foot pedal 
to cut the band after it has been 
locked. 

To adjust finished yokes for mini- 
mum cross coupling, a filament 
transformer is used to energize one 

Rotating yoke by hand to wrap insula- 
tion around it under pressure. Tape 
sticks to Saran and pulls the cambric 

around as the yoke is turned 

...WHEN YOU ADD HAMMARLUND 

Selective Calling Equipment 
to Mobile 2 -Way Radio Systems 

...AND it means 

PRIVACY...QUIETNESS...CONVENIENCE 
Privacy, speed, quietness and con- 
venience become an accepted part of 
day -in -day -out operations of 2 -way 
radio systems used to control large 
fleets of emergency service or com- 
mercial vehicles, or distant fixed sta- 
tions, when Hammarlund Selective 
Calling Equipment is added. 

By the push of a button the dis- 
patcher selects within 0.8 seconds 
the vehicle, remote station, or group 
of receivers which he wants to con- 
tact. Only the selected operator or 
group of operators can receive the 
call. 

If a radio operator is away from 

his station when a call comes in, an 
indicator light will be turned on to 
show he was called while absent. 
For police and other emergency ve- 
hicles the horn or other alarm can 
be remotely activated to summon 
drivers whose work has taken them 
from the immediate vicinity of their 
cars. 

Write today to the Hammarlund 
Manufacturing Company for de- 
scriptive information about this 
selective calling equipment that 
was engineered to produce new 
benefits for you from your 2 -way 
radio system. 

2mtbulaLunb 
HAMMARLUND MANUFACTURING CO., INC. 

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

ELECTRONICS - June, 1953 Want more information? Use post card on lost page. 289 

www.americanradiohistory.com



Technology Instrument Corp. Presents a 
Compactly -Built Wide -Band Decade Amplifier 

Featured by its wide band response, high input impedance, low output 
impedance, and compact dimensions, TIC's Type 500-A wide band decade 
amplifier is excellent as a general purpose laboratory instrument. Here is an 
instrument for special applications requiring a zero phase shift and high 
stability of gain. TIC increases the general utility of this amplifier by includ- 
ing a self-contained power supply and cabinet or rack mounting. 

SPECIFICATIONS: 
Amplification : 10, 100 and 1000 times, selected by 3 -position rotary switch. 
Frequency Response: Flat to ± .5 db from 5 cycles to 2 me on gain of 10; Flat to 

± .5 db from 5 cycles to 1.5 me on gain of 100 ; Flat to ± .8 db from 
5 cycles to 1 me on gain of 1000. 

' Ef IN fOUENCYCYCLES 

NORMALIZED AMPLITUDE 

Vs FREQUENCY 

GAIN -100 
100 1000 10' 10° i0° 

Amplification Accuracy: ± 2% of nominal - dependent on precision resistors only; 
Unaffected by normal tube characteristics or line variations. 

Phase Shift on All Ranges: 0 to ± 2° from 20 cycles through 100 kc 
Gain Stability on All Ranges: Constant with line voltages of 105 to 124 volts. 
Noise and Hum: 60 db below maximum output voltage with input shorted. 
Input Impedance: Approximately 160 megohms shunted by 7ppf. 
Output Impedance: Approximately 200 ohms. 
Output Voltage on All Ranges: 20 volts maximum output across a load of 20 k.51 or 

greater. 
Power Supply: 105-125 volts, 50-60 cycles self-contained power supply requiring 

approx. 30 watts. (230 volt, 50-60 cycles models available). 
Mounting Dimensions: Single, in cabinet: 131/4" wide x 5" high x 93/g" deep. (111" 

x 31/4" panel) Single, for rack: 19" wide x 31" high x 81" deep. 
The low distortion is a feature much desired in amplifiers of this type. 

Further information and details gladly sent upon request. 
Engineering Representatives 

Chicago, Ill. - UPtown 8-1141 Arnprior, Ont., Can, - Arnprior 400 
Cleveland, Ohio - PRospect 1-6171 Hollywood, Cal. - H011ywood 9-6305 
Waltham, Mass. - WAltham 5-6900 Dallas, Texas - DIxon 9918 
Boonton, N. J. - Boonton 8-3097 Roseland, New Jersey- Caldwell 6-4545 
Dayton, Ohio - Michigan -8721 Wyncote, Pa. - Ogontz 8805 

Silver Spr;nr. Md. Sligo 7-550 

TECHNOLOGY INSTRUMENT CORP. 

535 Main Street, Acton, Massachusetts Tel. ACton 3-7711 

PRODUCTION TECHNIQUES (continued) 

Wood rod used to keep dirt out of com- 
pleted yoke assembly during testing 

of individual coils 

pair of deflecting coils, and the 
other pair is connected to a cathode- 
ray oscilloscope. The two pairs of 
coils are then rotated with respect 
to each other until the pattern seen 
on the scope is between masking 
tape lines indicating acceptable 
cross coupling. Usually the coils 
can be turned sufficiently without 
loosening the clamping band. 

After cross coupling has been 
checked the coils are cemented to 
keep them in position. 

In RCA's Camden plant, a wood 
rod resembling a potato masher is 
used to keep the deflection yoke in 
its correct shape during assembly 
and to keep out steel particles and 
dirt that might otherwise get in 
during testing and damage the 
enamel insulation on the coil wire. 
The rod is in two sections, of differ- 
ent diameters, for use on two differ- 
ent sizes of yokes. The wood is 
turned to give a loose fit, so as not 
to scratch the coil. 

Rectifier Assembly Kit 
for Pilot Runs 
SELENIUM rectifiers needed for ex- 
perimental work or very small pro- 
duction runs can be assembled to 
order in a few minutes from com- 
ponent parts available as a kit from 
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PRODUCTION TECHNIQUES 

Selenium rectifier kit 

I continued) 

Federal Telephone & Radio Corp. 
Each kit contains sufficient hard- 
ware and parts for assembling any 
one of four different rectifiers- 
half-wave, full -wave center tap, 
full -wave bridge -type and full -wave 
battery charger. 

Accompanying instructions, dia- 
grams and tables give assembly 
procedures and operating ratings 
for 24 different assemblies. Recti- 
fiers can be taken apart and reas- 
sembled to meet modified conditions, 
thereby permitting equipment de- 
sign changes without loss of time 
in reordering and without delays 
associated with filling of small spe- 
cial orders. 

Arbor Press Mounts 
Subminiature Sockets 
SEVEN SUBMINIATURE tube sockets 
are simultaneously forced into self-, 
locking holes in a chassis for the 
Signal Corps model PRC-6 trans- 
ceiver, by using a modified Royers- 
ford Excelsior No. 0 Arbor press; 

Arbor press modification for inserting 
subminiature sockets in chassis, as used 

at Utility Electronics 

PRECISION POTENTIOMETERS 
of optimum accuracy 

meeting your space requirements 
FUNCTION 
lower or resists"... element width 
theme. r° obtain Men -linear ,unction 

yields essentially constant engulm 
nesdwwn 

EASE 
Precision machined aluminum antahed 
with trmlrommistenr !loch Alumnae. 

WIPER 
Duel Pol n y Comm,wear. 
lieht ,,reue, pari+e ..dotal 

e,rerienel Wm 500.000 cycles In 
each direction as 

30 rpm or less. 

SILVER OVERTRAVEL 
Precisely axes eledrltal ,ot non 
Amen, protects ends hare 

SLIP RINGS lot long life 

Inlaid Coin silver - double brushes 
Ier low coot , reels,,,,,. 

Type RVP3 tapped hole and 
precision pilot mounting 

RVI 
Servo mounting 

Technology Instrument Corporation potentiometers are designed for 
application in computing devices, instrumentation, electronic control and 
servo mechanisms - wherever extreme electrical and mechanical precision 
is an essential requirement. 

As a result of years of custom manufacturing a complete line of standard. 
sizes is available ranging from 7 inches in diameter to the sub -miniature 
7/eß in diameter. 

Custom design both mechanical and electrical is a featured TIC service. 
Precision non-linear pots may be designed to meet customer's requirements 
from either empirical data or implicit functions. Taps and spec ál winding 
angles anywhere up to 360° continuous winding can be incorporated into 
both linear and non-linear precision potentiometers. Greatly expanded facil- 
ities plus mass production techniques meet customer volume needs yet 
maintain precision tolerances in both linear and non-linear potentiometers. 

ELECTRICAL 
TYPE DIAM. RESISTANCE ANGLE LINEARITY 

RIP -7 

RIP -3 

R.'.3 

RI2 

RII-% 

RII 

I-500,000 5t 320° As low 
toi. to i 17. toi. to .5° es .05% 

3" Std. values 
to 200,000 n 
toi. to ± 1% 

Std. values to 
200,000 s 
to. to ±1% 

2" Std. values to 
1M.0005í 
loi. fo -+ l''/e 

s/e, r 

Std. values 
to 100,000 n 
toll. to + 1 

I- Std. values 
1/16" to 50,00051 

to. to _+ I% 

LINEAR TYPES CNLY: 

Rv-/, /," Std. values 
to 40,000, 
toi. to ± I% 

POT Translatoryl0,000 St 
3?4" e I/s" ±15% 

320" 
toi. to ±.5° 

POWER 
RATING 

6 watts 
at 25 C. 

As low as 6 watts - at 25 C. 

3IS° As low es 8 or 
fol. to In 

EXAMPLE OF JON -LINEAR FUNCTION 
MOUNTING AVAILA3LE AS STANDARD 

Servo Type RVP7-52 function: 

Servo-tapped 
hole and 
precision pilot 
or threaded 
bushing 

± .25% 12 watts 3 tapped hole 

320° As low 4 watts 
fol. to es± .2% et 25"C 
± .5° 

320° 
tot. to ± I° 

320° 
toi. to 2 

320° 
toi, to 

3' 

Strokse 
21/e 

r, 

As low 
% 

As low 
as±.3% 

3 watts 
et 25' C. 

2 watts 
et 25"C. 

As low I waft 
as± .5% 

± 1% total 
resistance 

I watt 

Servo-tapped 
hole and 
precision pilot 
or threaded 
bushing 
Servo-tapped 
hole and 
precision pilot 
or threaded 
bushing 
Servo 
threaded 
bushing 

E iint=sin 0/2 ±0.1% peek amplitude 

Type RVP3-S4 function: 
50 db logarithmic; conformity: 
±2% constant fractional accuracy 

Available for non-linear functions 
Note: Phenolic base precision po- 
tentiometer, s-ainless steel or 
bakelita shaft 

Type RV2-S112 function: R=I. 
conformity: +.5% over 64" tCE'o 320' 

Type RVI %-0104 function: 
out_sin E ±4% peak amplitude 

per quadrant 

Type RVI-S7 (unction: 

E lñ =sin Cs/I./8 ±4/ of 

Peak amplitlde 

Servo 
threaded 
bushing 

Provides output proportional to a linear dis- 
placement rather than a rotary motion of a shaft 

Special resistance values and stroke lengths trom.5 inches to IS inches can be provided one custom basis. 

TECHNOLOGY INSTRUMENT CORP. 

535 Main Street, Acton. Massachusetts, Phone Acton 3-7711 
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HOLD 

THEM 

TIGHT 

with o 

BIRTCHER CLAMP 
There is a Birtcher Clamp ... or one can 
be designed ... for every tube you use or 
intend to use. 

Regardless of the type tube or plug-in 
component your operation requires... 
and regardless of the vibration and 
impact to which it will be subjected... 
a Birtcher Tube Clamp will hold it 
securely and rigidly in place. 

Catalog and samples sent by return mail, 

4371 Valley Blvd. 
Los Angeles 32, Calif. 

Please send catalog and 

samples by return mai!. 

Company E 6-3 

Attention of - 

Address 

City State 

THE DISTINCTIVE NEW 

ER -225 
SERIES 

RACKS by PAR -METAL 
18" Deep, 22" Wide 

offer you the greatest dollar -for -dollar 
value in the industry today! 

Because only in the ER -225 will you find 
these unique features: 

Standard 43!6", 6731u", and 835" heights. 

New ribbed design cornee trims, with new 
quick FRONT detachable fastenings. 

The door is stamped from one piece of 
steel and reinforced-with formed, clean, 

smooth, double thick edges. 

"Multiracks" available with closed or open 
intermediate sides for lack -to -rack wiring. 

Streamlined modern design; beautiful finish. 

Planning an electronic product? Consult Par -Metal for 

RACKS CABINETS 
CHASSIS PANELS 

Remember, Par -Metal equipment is made by 
electronic specialists, not just a sheet metal shop. 

II'IWr`"w" 

5QcePr,aguc 
Sit,edall4e4 

e 
F 2- 

90N1( 0J~ 

WRITE FOR CATALOG ! 

ttMULTIRACKSr' 
These Racks maybe 
assembled in multiple units 
as shown above.. 
SHELVES available. 
Also ROLLER TRUCKS 
available for single racks 
or "Multiracks". 

NO INCREASE IN COST! 

The ER -225 is priced to 
compete with racks not 
having the equivalent fea- 
tures. Beyond doubt - it's 
the industry's greatest 
value. 

The ER -225 Rack as used 
by the American Communi- 
cations Corp., N. Y. C. 13. 

PRODUCTS CORPORATION 
32-62 - 49th ST., LONG ISLAND CITY 3, N. Y. 

Tel.: AStoria 8-8905 
Export Dept.: Rocke International Corp. 

13 East 40 Street, New York 16, N. Y. 

It's Engineered for 
TOP PERFORMANCE 
... in Production NOW! 
This new DX 90° Deflection Yoke has 
everything a television receiver manufac- 
turer wants ... a sharp full -screen focus, 
a minimum of pincushioning, the ultimate 
in compactness and a price that's down- 
right attractive. Because this yoke has been 
brilliantly designed for mass production on 
DX's specialized equipment, it warrants 
immediate consideration in your 27" re- 
ceiver plans. Write us today. 

DEFLECTION YOKES ... TOROID COILS ... CRYSTALS 

I. F. TRANSFORMERS ... R. F. COILS ... DISCRIMINATORS 

SPEAKERS ... TV TUNERS ... ION TRAPS . - . TRANSFORMERS 

GENERAL OFFICES: 2300 W. ARMITAGE AVE., CHICAGO 47, ILL. 

COMPONENTS 
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PRODUCTION TECHNIQUES (continued) 

.. 

the bottom jig on the press holds 
and locks the sockets upside down 
precisely in final positions. The 
blank chassis is held in the top part 
of the press by springs. Operation 
of the press handle then forces the 
chassis down over the sockets. 

Carbon Tet Dispenser 
WHERE carbon tetrachloride is occa- 

sionally needed for cleaning metal 
parts at incoming or outgoing in- 
spection positions, it can be kept in 
an ordinary window cleaner spray - 
dispenser bottle ready for conveni- 
ent use. 

Pick -Up Tweezers 
HANDLING of small objects is made 
easier by new automatic pick-up 
tweezers about the size of a foun- 
tain pen. Depressing the top 
plunger of the tool causes three 
hooked spring -steel fingers to ex- 
tend from the tip and flare out. 
When the plunger is released any 
object within the grasp of the fing- 
ers is firmly held. Maximum spread 
for gripping is over one inch. 

The new tool, available from Win 
Sales Co., Forest Hills, N. Y., is ex - 

Depressing top plunger spreads pick-up 
fingers of stainless steel tool 

ELECTRON ICS - June, 1953 

approved by 

service managers ofi 

admiral 

zenith 

motorola 

emerson 

hoffman 

hallicrafters 

All the necessary signal sources for alignment of 

FM and TV receivers Includes the Simpson High 

Sensitivity Oscilloscope and high frequency crystal 

probe for signal tracing Independent, continuously 

variable attenuators and step attenuators for both 

AM and FM units offer complete control of output 

at all times 0-15 megacycle sweep is provided by 

a noiseless specially designed sweep motor based 

on D'Arsonval meter movement principles 

The exclusive Simpson output cable (illustrated) 

includes a variable termination network, quickly 

adapted to provide open,75 or 300 ohm terminations 

-the addition of a pad provides attenuation and 

isolation. Use of appropriate resistors across certain 

terminals will provide any other termination required. 

A .002 MFD blocking condensor can be added on 

any termination for use on circuits containing 

a DC component The FM generator output voltage 

is constant within .2 DB per MC of sweep. 

dealer's net $395.00 

SIMPSON ELECTRIC COMPANY 

5200 W. Kinzie St., Chicago 44, Illinois Phone: COlumbus 1-1221 In Canada: Bach -Simpson, Ltd., London, Ont. 
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KEEP CURRENT 
CONSTANT 

/ 
WITH 

/ 
ICTOREEN CURRENT 

REGULATOR TUBES 
/ 

/ 

Replace that expensive 

regulating circuit with a 

single current regulator 
tube designed to closely 

regulate line or battery 

current-simply, efficiently, 

at minimum cost. 

In a current regulator tube 

an increase in current 

is automatically com- 

pensated for by increased 

resistance. /' / 
What/ About ... 

CURRENT RANGE 

VOLTAGE DROP 

PHYSICAL SIZE 

ENVIRONMENTAL 
CONDITIONS 

MIL SPECS . . Type approved tubes available. ` 
N 

1 

Many tube types available 
.025 to 6 amps. A.C. & D.C. 

.. . Varies 1 to 100 V depend- 
ing on current, bulb size. 

Standard T-6, T-9 or ST -14 
-octal or miniature base. 

Reliable operation at ex- 
treme temperatures, 
humidity, altitude. 

ELECTRICAL CHARACTERISTICS ... TYPICAL TYPES 

Type No. Voltage (V) Currents (Amps) 

CR80-20 20-60 .080 
CR 140-20 20-35 .140 
CR200-20 20-40 .200 
CR350-5 5-12 .350 
CR600-4 4-10 .600 
CR800-4 4-10 .800 
C R 900-4 4-11 .900 
CRM900-5 5-9 .900 
C R 950-4 4-11 .950 
CR 1635-5 5-9 1.635 
CR 1700-2 2-4 1.700 
CRM1700-2 2-4 1.700 
CR3500-3 3-6 3.500 

' CR4200-3 3-6 4.200 

Write for further details-'nclude 
specifications for your app ication 

BETTER COMPONENTS MAKE BETTER INSTRUMENTS 

The Vial:preen Instrumen1 co. 
3800 PERKINS AVENUE CLEVELAND 14, OHIO 

' PRODUCTION TECHNIQUES (continued) 

Releasing plunger of tool retracts fing- 
ers for gripping screw or other small 

object 

cellent for picking up oddly shaped 
objects, hot objects, pieces that are 
difficult to grip or adjust because of 
their size or shape, and highly 
polished pieces that must not be 
handled. It can hold or adjust parts 
in spaces too cramped for a hand. 

Soldering Resistors 
THE PROBLEM of connecting eight 
matched carbon resistors in parallel 
with practically zero lead length 
while holding the combined final re- 
sistance within 0.6 ohm of the 

Inserting resistors in brass jig as first 
step in obtaining a parallel connection 

with practically zero lead lengths 
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PRODUCTION TECHNIQUES (continued) 

Cutting resistor leads to different tem- 
porary lengths to facilitate insertion of 

leads in holes of end plate 

required 51.26 -ohm value was solved 
through use of a unique assembly 
and soldering procedure in the 
Clifton, N. J. plant of Allen B. 

Du Mont Labs, Inc. 
The required short leads pre- 

cluded use of heat -absorbing clips 
during soldering. To prevent heat 
from changing resistor values, heat - 
absorbing blocks are used as as- 
sembly jigs. The first block is 
clamped in a vise and the eight 
resistors are inserted in drilled 
holes arranged in a circle, going 
partly through the block. The 
bottom leads project down through 
the bottom of the block through 
smaller holes. 

As the next step, the operator 
cuts the upper leads each to a dif- 
ferent length with side -cutting 
pliers, to facilitate placing the final 
end plate over the leads. After the 
leads have been inserted in the 
eight holes of this plate, the leads 
are all cut off flush with the top 
of the plate and then soldered to the 
plate. Care is taken to solder as 
quickly as possible, to minimize 
heat rise. The copper jig quickly 
absorbs any heat that does get to 

Soldering leads to end plate 

To Wind Coils of 
If 

or other minute 

`precision operations 

At the Hathaway Instrument Company, tiny galvamometer 
coils are wound with wire so fine that it is almost invisible 
to the unaided eye. Ingenious tooling and use of an AO 
Stereoscopic Microscope assure fast, precise workmanship. 

These unique AO Microscopes provide two 
complete optical systems (one for each eye) 
to enhance the perception of depth and to 
provide three-dimensional reality plus an 
exceptionally wide field of view. Unlike 
ordinary microscopes, objects and move. 
ments are not inverted. Instead they appear 
in their natural directions. Because AO 
Stereoscopic Microscopes are unequalled fot 
fabrication, assembly, inspection of minute 
precision parts, they are widely used in 
electronics, metal working, food and many 
other industries. 
Let AO Stereoscopic Microscopes help you 
achieve high precision at low cost. Mail 
coupon below. 

You NEED 

tY) 
Stereoscopic 
Microscopes 

American Optical 
/INSTRUMENT 

DIVISION 
IUrrALS 15. 11EN 1011 

American Optical Company 
Dept. J 178 
Instrument Division 
Buffalo 15, New York 
Gentlemen: 

Please send me further information on AO Stereoscopic Microscopes. 

Signed 
Organization 
Address 
City Zone State 
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IflNSfO EßS 

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 

PRODUCTION TECHNIQUES (continued) 

Use of spacer sheet as guide for cutting 
leads at other end of group to final 
length. Heat -absorbing brass block is 
divided into two parts so it can be re- 
moved after soldering is completed. Fin- 
ished end plate rests in hole in wood 

jig clamped in vise 

the resistors. After each lead is 
soldered, carbon tetrachloride is ap- 
plied to speed cooling; this is done 
by shaking a brush filled with the 
fluid over the joint while the solder 
is still molten, then applying the 
brush directly. 

Next, the group of eight resistors 
is lifted out of the block and placed 
upside-down in a wood jig held in 
another vise. Two brass blocks are 
now set against the sides of the 
resistor group. The upward -pro- 
jecting resistor leads are cut to dif- 
ferent lengths as before, a copper 
spacer sheet is fitted over them to 
serve as a guide for cutting to the 
final counter -sunk depth, and the 
guide sheet is removed. A perman- 
ent heat -absorbing core is now 
placed in the center of the resistor 
group, the other permanent end 
plate is dropped over the short 
leads, and the joints are carefully 

Final soldering operation 
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PRODUCTION TECHNIQUES (continued) 

soldered one by one just as for the 
other end. The holes in this plate 
are countersunk, and solder must be 
applied carefully so it does not pro- 
ject above the surface. For the in- 
tended application, filing of surplus 
solder was not permissible. 

This elaborate assembly tech- 
nique was necessary because space 
limitations in the final equipment 
prevented use of longer leads. 

Dual -Head Tapping Machine 

TAPPING holes on both sides of U - 
channels for transmitter cabinets 
has been speeded up at the Brooklyn, 
N. Y. plant of Karp Metal Products 
Co. by the use of two automatic 
tapping heads mounted facing each 
other. The pre -drilled channel is 
placed between the two heads and 
the holes aligned with the taps. A 

Dual -head tapping machine uses single - 
lever control to speed tapping of holes 
in U -channels. The W-shaped linkage is 
in foreground. Dual -outlet coolant pipe 

is directly over taps 

single control lever is then operated 
to move both heads toward the 
channel simultaneously. 

Control of both heads from one 
lever is accomplished through a W- 
shaped linkage. Coolant for both 
taps is brought through a flexible 
tube to a dual outlet head positioned 
over the work. 

ELECTRONICS - June, 1953 

518,400 MILES 

36,000 HOURS 

"Simpson Model 303 is too 

rugged to break!" 

Carroll W. Hosho T 

Director of Sales ngineering 
and Service Raytheon ?,.f,. cad 

Radio Corporation 

"Nine Raytheon television se 

ice representatives are constant) 
on the road covering 65 distributo 

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 tel 
vision service representatives carry is the Simpsov 
Model 303 Vacuum Tube Volt -Ohmmeter. We or 
enthusiastic about this instrument because not on 
303 has ever failed to operate or performe 
inaccurately. The Model 303's in service foe. 

Raytheon television representatives have gon 
through, at a rough estimate, 5)8,400 miles 
36,000 hours of rigorous handling. We 
Simpson Model 30',-' 

5200 'Nest Knrie Street 
ChV,ogo 44. IlürroVs E, 9-1121 

!6'1 Ir. C a^odu BoJt lt,i , tondOn, 

Another rtUsqrt why 

11111) C 1 world's Icarpexf 

tna.ufy,rvrr vF test equipment 
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NEW PRODUCTS 
Edited by WILLIAM P. O'BRIEN 

Control, Testing and Measuring Equipment Described and 
Illustrated ... Recent Tubes and Components Are Covered .. . 

Fifty Trade Bulletins Reviewed 

H -F IMPULSE RELAY 
features high sensitivity 
C. P. CLARE & CO., 4719 W. Sunny- 
side Ave., Chicago 30, Ill. Type T 
high -frequency impulse relay was 
developed for use in applications 
that require a highly sensitive relay 
completely free from contact bounce 
and capable of a prodigious number 
of operations at extremely high 
speed. This relay has a pull -in time 
of 120 p.sec and a drop -out time of 
100 p,sec that enable it to follow 
2,500 cps ; aperiodic to 1,000 cps. 
In a typical application it has a life 
expectancy, following a run-in pe- 
riod of 1 x 106 operations, of 5 X 
109 operations with a 0.75 -ma con- 
tact load over a 6 -month period 
without readjustment. 

SIGNAL GENERATOR 
displays characters 
WANG LABORATORIES, 296 Columbus 
Ave., Boston 16, Mass. Model DS - 
157 character display signal gen- 
erator supplies all the necessary sig- 

nais to display any character on the 
screen of a c -r tube. Every charac- 
ter is formed by properly intensify- 
ing the beam when it scans across 
an area of the screen. Hundreds of 
different characters can be made 
available at the same time. Charac- 
ters are displayed at a rate of 10,- 
000 per second. No control or ad- 
justment is necessary. No special 
c -r tube is required. 

CONVERTER BOOSTER 
is handy in fringe areas 
BLONDER -TONGUE LABORATORIES, 

INC., 526 North Ave., Westfield, 
N. J., announces the model BTU -1 
Ampliverter, a single -channel uhf 
converter with more than 17 -db 
gain and a very low noise factor. 
The unit will produce clear, sharp, 
snow -free pictures in locations 
where ordinary converters fail to 
do so. The new model " features 
three tubes (6AF4, 6BK7A and 
6CB6), a germanium mixer and a 
self-contained power supply. All 
three sections are fully shielded 
to minimize oscillator radiation. 
Double -tuned r -f circuits reject 
spurious signals and provide cor- 
rect band-pass and flat response. 
The Ampliverter has input termi- 
nals for both uhf and vhf antennas. 

OTHER DEPARTMENTS 

featured for this issue: 

Page 

Electrons At Work 196 

Production Techniques 260 

Plants and People 342 

New Books 368 

Backtalk 391 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.I.,IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII1II,,,,,III,III,1,0, I,,,,,,,, 

POWER AMPLIFIER 
is rated at 1,000 w 

JOHN FLUKE ENGINEERING Co., 1111 
W. Nickerson St., Seattle 99, Wash. 
Model 200A power amplifier is spe- 
cifically designed to furnish a 
source of variable frequency alter- 
nating current for component and 
equipment testing at the frequen- 
cies specified for Army and Navy 
equipment, and at those encoun- 
tered in foreign power systems. It 
is rated at a full 1,000 w at 75 -per- 
cent power factor with distortion 
of not more than 1.5 percent at 
unity power factor, and not more 
than 3 percent at 75 -percent power 
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Ultra Hi h quality Sockets 
FOR UHF APPLICATIONS 

Sylvania now offers you highest quality sockets especially 
designed for UHF applications. Precision engineered through- 
out to assure minimum inductance. 

Shielded bases and contacts are cadmium plated. Low -loss 

phenolic castings completely inclose tube pins to prevent 
shunted circuits. 

You'll find it pays to insist on Sylvania ultra high quality 
parts for all your ultra high frequency requirements. For addi- 
tional information and specifications, write: Sylvania Electric 
Products Inc., Dept. 3A-1006, 1740 Broadway, N. Y. 19, N. Y. 

3t SYLVANIA 
In Canada: Sylvania Electric (Canada) Ltd. 

University Tower Building, St. Catherine Street, Montreal, P. Q. 

"ANOTHER 

IMPROVED 

PART... 

BY SYLVANIA" 

LIGHTING RADIO ELECTRONICS TELEVISION 
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factor, over a 40 to 4,000 -cps fre- 
quency range. Regulation at unity 
power factor is 7 percent and out- 
put voltage is substantially un- 
affected for a -±- 10 -percent line 
voltage change. Output voltage is 
adjustable from 0 to 115 v. An am- 
meter and voltmeter are provided 
for monitoring the output. 

FLEXIBLE COUPLING 
has new type insulation 
THE JAMES MILLEN MFG. CO., INC., 
Malden, Mass., has developed an en- 
tirely new type, of insulated flexible 
coupling. Instead of the conven- 
tional riveted strap assembly, the 
new coupling is injection molded as 
a single unit. This method of as- 
sembly eliminates back lash, ma- 
terially shortens the overall length, 
increases the electrical leakage path 
and very substantially increases the 
voltage breakdown rating over 
couplings of the conventional riv- 
eted construction, while maintain- 
ing an equally high degree of flexi- 
bility and a greater accuracy of hub 
alignment. 

NULL DETECTOR 
designed for a -c bridges 
GENERAL RADIO Co., 275 Massachu- 
setts Ave., Cambridge 39, Mass. 
Type 1212-A unit null detector has 
been designed primarily as a bal- 
ance indicator for a -c bridges. How- 
ever, it is useful as a sensitive wide - 
frequency -range voltage indicator. 
Its frequency characteristic is flat 

within about 1 db from 50 cycles to 
500 kc and it is satisfactory as an 
indicator at frequencies from 20 
cycles to 5 mc. An approximately 
logarithmic relationship between 
meter reading and input voltage 
gives an on -scale range of about 
120 db. The full-scale deflection is 
about 100 v while a signal of less 
than 40 p.v deflects the meter by one 
percent of full scale. 

NEW THYRATRONS 
are interchangeable 
AMPEREX ELECTRONICS CORP., 230 
Duffy Ave., Hicksville, L. I., N. Y., 
announces two improved versions 
of standard hydrogen thyratrons, 
types 4C35 and 5C22. The new Am- 
perex types are 6268 and 6279 re- 
spectively. Incorporating self-con- 
tained and self-regulating sources 
of hydrogen, these new tubes ex- 
hibit a minimum life expectancy 
of over 1,000 hrs, which is at least 
twice that of standard types. Both 
tubes are completely interchange- 
able with the tubes replaced. 

ANTENNA ADAPTOR 
is designed for uhf use 
CHANNEL MASTER CORP., Ellenville, 
N. Y. Model 415 Econo-Dapter is a 
high gain, all -channel, uhf tri- 
angular dipole specifically designed 
to add uhf to the millions of vhf 
Super Fan installations now in 
existence. The precise distance is 
prefixed, and the uhf dipole is veed 
forward so that it is always parallel 
to the vhf fan elements that func- 
tion as a highly efficient sheet re- 
flector. The Econo-Dapter features 
"free space" terminals that prevent 

the accumulation of dirt, ice or 
rainwater between the feed points, 
which can short out the picture. Its 
ultrarigid construction prevents vi- 
bration that can cause picture 
flicker. 

TUBE TESTER 
contains 3 µmho ranges 
THE HICKOK ELECTRICAL INSTRU- 
MENT CO., 10527 Dupont Ave., 
Cleveland 8, Ohio. Model 533AP 
tube tester is now available as a 
radio -tv and communication tech- 
nician's portable for on -location or 
shop bench servicing. It is built 
with patented dynamic mutual con- 
ductance circuits to permit tube 
tests under simulated operating 
condition for better matching of 
tubes in tv or other electronic 
equipments. The unit contains 
three micromho ranges of 0 to 
3,000, 6,000 and 15,000. It includes 
a new built-in bias fuse to prevent 
accidental damage to bias potenti- 
ometer. Measurements are 16d in. 
wide, 18d in. long and 7I in. deep, 
and net weight is 24 lb. 

D -C VTVM 
has 3 -percent accuracy 
SCIENTIFIC SPECIALTIES CORP., Snow 
and Union Sts., Boston 35, Mass. 
Model VM -81 d -c electronic volt - 
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/BRASS\ 
Bridgeport ettitee 

CO. 

> 

f ti 
OFFICES AND 

WAREHOUSES IN 
PRINCIPAL CITIES 

Reliability is built into many types of electrical and mechanical spring parts with Bridgeport Phosphor Bronze. 

Product improvement through .. . 
What do you look for in a 
spring material? 
1. Resilience. 

2. High fatigue resistance to withstand mil- 
lions of flexing cycles. 

3. High yield strength to withstand consid- 
erable deflection without taking a set. 

4. Good corrosion resistance. 

5. Sufficient ductility for stamping and 
forming. 

6. Good electrical conductivity (if spring 
carries current). 

BRIDGEPORT PHOSPHOR BRONZE 
These properties are engineered into Bridgeport's Phosphor Bronze 
through proper melting practice, special casting techniques and 
controlled mill processing. The superior quality of Bridgeport's 
Phosphor Bronze means superior performance - in electrical appli- 
cations such as switches, relays, capacitors and controls ... in me- 
chanical applications such as bellows, diaphragms and lock washers. 

Call on Bridgeport's Metallurgical Laboratory for help with 
your metal specification problems. Contact your nearest Bridgeport 
office for service. 

Mills at Bridgeport, Conn., and Indianapolis, Ind. 
In Canada: Noranda Copper and Brass Limited, Montreal 

BRIDGEPORT BRASS COMPANY 
30 GRAND STREET, BRIDGEPORT 2, CONNECTICUT 
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NEW BLOOD 

IN THE PULSE RACKET 

It is gratifying to note that within a 

month of our attack on relays for the 

pulse market, a favorite competitor has 

done the impossible and brought out an 

impulse relay. It is improbable that our 

implications impelled him to such an 

important step, but the impression, 

though implausible, adds impetus to 

our plans. 

The purpose of a pulse (or impulse) 

relay is either to make round pulses 

square, or, to make little square pulses 

big. Relays are not usually used to 

make narrow pulses wide or wide pulses 

narrow, although some do, willy nilly. 

Winy 

¡( 
v v rJ 1 

h,ny 

Relays like our Type 7, which eat a 

couple of milliseconds off a pulse and 

then bite out a nick in the form of a 

half -millisecond bounce, 

_J L 

are no better than rumor -mongers as 

repeaters of information. That new 

impulse relay certainly beats it all 

hollow because it operates twenty times 

as fast, and doesn't bounce. 

If our new relay could do that, as well 

as what it already does, we wouldn't 

have to advertise for long. To be 

specific, it is SPDT, and it will operate 

in about .0006 seconds, transfer taking 

as little as .00025 seconds off your pulse. 

It never bounces, of course, and will 

handle substantial contact loads such 

as a teleprinter for .over 100,000,000 

operations. It looks like this: 

Both these wonderful relays are pretty 

hard to get. You can have one of ours 

right away, if you convince us that you 

need something a lot better than our 

"7" (if not, that's what you'll get). 

Furthermore, you'll have to answer a lot 

of questions about your gadget and its 

purpose (how else can we learn about 

"new frontiers"?). Finally, you'll have 

to settle for commercial quality and 

finish; no leak proof, salt proof, fire 

proof, fungus proof; so far all we've 

tried is to make it goof proof. 

FEATURES OF THE NEW PULSE RELAYS 

SIGMA COMPETITOR 

Operating characteristics Two coil Single coil 
polarized neutral 

Contact Arrangement SPDT SPST 

Contact load and life rating 108 © 60 ma 5 z 109 
Iconiccts .075 ma 
easily 
replaced) 

Contact separation .004" .0005" 

Max. Aperiodic pulse rate 400 cps 1000 cps 

Max. Following pulse rate 1200 cps 2500 cps 

Signal for good operation +20, -20, 40, 0, 40 ma 
+20 ma 

Coll resistance 15011 each 1351E 

Height and diameter obove 2 1/2" z 1 21/32" x 

octal plug 1 9/32" 1 15/16' 

SIGMA INSTRUMENTS, INC. 
102 Pearl Street, So. Braintree, Boston 85, Mass. 

NEW PRODUCTS (continued) 

meter is a wide range instrument 
with excellent stability and high 
sensitivity. Range is 50 my full 
scale to 500 v full scale, d -c; 11 

ranges. Input impedance is 50 
megohms on all ranges. Accuracy is 
3 percent of full scale on all ranges. 
Power input is 115 v, 60 cycles a -c ; 

approximately 25 w. 

TRIODE HEPTODE 
is a frequency changer 

MULLARD LTD., London, England. 
A new frequency changer, which 
should prove of great interest to 
designers of communications and 
industrial electronics equipment 
has been introduced. It is the 
ECH81 triode heptode on the B9A 
(noval) base. Featuring high con- 
version conductance and low noise, 
it is particularly suitable for use as 
a frequency changer in a -m or a -m/ 
f -m receivers where its h -f per- 
formance is considerably in excess 
of the company's earlier tubes. The 
small size also recommends it to 
designers of modern compact equip- 
ment where space is limited. 

LAB COIL KIT 
contains 10 type C coils 

CAMBRIDGE THERMIONIC CORP., 457 
Concord Ave., Cambridge 38, Mass., 
has made available a new coil kit 
to aid design engineers, lab tech- 
nicians and others engaged in de- 
veloping prototypes and pilot 
models. The kit contains 10 coils of 
the LS6 size, type C, with silicone 
Fiberglas collars. The coils cover 
a range of from 2 1.h to 800 p.h, the 
range of each slightly overlapping 
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NEW PRODUCTS (continued) 

the next coil in the scale. The kit 
comes complete with mounting 
hardware and also contains a chart 
on the inside top cover listing all 
data of interest to the designer-in- 
formation such as inductance range, 
wire size, number of turns and Q 
value. 

ELECTRICAL TAPE 
is only 3 mils thick 
MINNESOTA MINING AND MFG. CO., 
900 Fauquier St., St. Paul 6, Minn., 
has announced a new transparent 
electrical tape only 3 mils thick that 
combines high tear strength with a 
high dielectric and excellent non- 
corrosive properties. Designated 
Scotch electrical tape No. 5, it has a 
polyester film backing made from 
Mylar and a pressure -sensitive, 
heat -resistant, electrical grade ad- 
hesive. Stable under temperatures 
up to 125 C, the tape is designed 
for use in fine wire coils, traíls- 
formers, and in minature electric 
components. It has an insulation 
resistance of 100,000 megohms, a 
dielectric strength of 5,500 v and an 
electrolytic corrosion factor of 1.0. 

BRIDGE INDICATOR 
balances measuring bridges 
HERMON HOSMER SCOTT, INC., 385 
Putnam Ave., Cambridge 39, Mass. 
Type 615-A bridge indicator per- 
mits more rapid, accurate and con- 
venient balancing of measuring 

maintenance and replacement 

are simplified with Fairchild 

plug-in potentiometers 
These plug-in type ganged potentiometers are another excellent example 
of Fairchild's service in meeting the special requirements of customers. 
The problem was to provide ganged precision potentiometers that would 
simplify maintenance of airborne fire control equipment through quick 
and easy replacement. A series of packaged plug-in units like that shown 
was the answer. 

An entire gang can be replaced in a few minutes because only the end 
mounting plates are fastened down. There are no wires to disconnect or 
solder. Test points are provided on the top of each potentiometer so it can 
be checked quickly. 

Maximum rigidity of the gang is assured by mounting the individual units 
on a single shaft. These plug-in potentiometers have the same mechanical 
and electrical tolerances and performance characteristics that have made 
the Model 746 unit the first choice for many critical applications. 

Use the coupon below to get full information. 

/R Cf//L b - 
P RECISION POTENTIOMETERS 

THIS COUPON MAY HELP SOLVE YOUR POTENTIOMETER PROBLEMS! 

r 
Potentiometer Division, Department 140-34A2 
Fairchild Camera and Instrument Corporation 
Hicksville, Long Island, New York 

Gentlemen: 
Please send me complete information about Fairchild Precision Potentiometers 

and tell me how you might solve my potentiometer problems. 

Name 

Position 

Company 

Address 
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iImericni Beauty 
makes perfec+ soldered connections for 

SYLVANIA 
RADIO and 

TELEVISION SETS 

Pride of Brides for Three 
Generations, the famous 
American Beauty Electric 
Iron, made by the same 
specialists in electrical 
heating devices. 

8tdid.4e weStcl... 
Soecio witX 

American Beauty 
add( Stdeide Inmte-Srrp /894 

There are over 2,000 soldered 
connections in a good television 
receiver. Sylvania calls on Amer- 
ican Beauty to help produce top 
quality products, maintain its 
reputation as a maker of ex- 
pertly crafted receivers. 

IN CHOOSING SOLDERING 
IRONS, look to the oldest, larg- 
est manufacturer in America. 
Look to AMERICAN BEAUTY, 
the Standard of Perfection on the 
world's production lines, and to 
these features that make AMER- 
ICAN BEAUTY the largest -sell- 
ing of all soldering irons .. . 

Nickel -coated, corrosion -resistant 
tips, easily and quickly replaced 
Super -flexible cord, American 
Beauty -made, reduces worker 
fatigue 
Heating element of chrome -nickel 
ribbon resistance wire 
Insulated with pure mica 
Built-in connection for ground 
wire 
Six models ... from 50 to 550 
watts 

A-503 

AMERICAN ELECTRICAL HEATER COMPANY 
DETROIT 2, MICHIGAN 

NEW PRODUCTS (continued) 

bridges. An approximately loga- 
rithmic response allows balancing 
from coarse to extremely sensitive 
fine without the frequent range 
changes normally required with 
bridges. Since the output is vir- 
tually logarithmic with respect to 
input over a range of 10,000 to 1 

(80db), very precise aural null -de- 
tection is possible without extreme 
concentration or strain on the part 
of the operator even in noisy sur- 
roundings. Frequency response is 
flat from 60 cps to 20 kc. Input 
voltage ranges of 0 to 1 v and 0 to 
100 v are provided. Maximum out- 
put is 1 v. Weight is 7 lb, 11 oz. 

STAKING MACHINE 
reduces operator fatigue 
BLACK AND WEBSTER, INC., 445 
Watertown St., Newton 58, Massa- 
chusetts, has developed a new, im- 
proved all -electric staking machine 
called Electrostake. The machine 
is powered by a solenoid rather than 
the spring -loaded trip hammer used 
on most conventional stakers. The 
fast, effortless solenoid operation, 
plus other features, reduces oper- 
ator fatigue to a minimum 
makes possible 25 to 50 -percent in- 
crease in production and provides 
complete safety for the operator. 
A portable machine, the Electro - 
stake is ideal for any assembly -line 
operation where two or more 
assembled parts must be pressed 
firmly together and then staked or 
riveted with a sharp blow. Typical 
applications include assembly and 
subassembly work involved in man- 
ufacturing instruments, electrical 
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NEW PRODUCTS (continued) 

components, cameras and many 
other small products. 

TINY TRANSFORMER 
weighs only 1.3 oz 

STANDARD TRANSFORMER CORP., 

3580 Elston Ave., Chicago 18, Ill., 
has announced a line of miniature 
audio transformers made with 
nickel steel laminations, with a fre- 
quency response of ± 1 db, 30 to 
15,000 cps, maximum level 0 db. 
The Tinytrans are sealed and pot- 
ted in $ in. square, anodized alumi- 
num cases with phenolic terminal 
boards. Total height, including 
terminals, is only lt in. The case 
has two 2-56 threaded inserts, 1k in. 
centers, for easy chassis mounting. 
The entire transformer weighs only 
1.3 oz. 

CRYSTAL DETECTOR 
for 8,500 to 9,500 -mc use 

GENERAL PRECISION LABORATORY 

INC., 63 Bedford Rd., Pleasantville, 
N. Y., announces availability of a 
novel tunable crystal detector in 
RG -52/U or RG-6S/U waveguide. 
This addition to the company's 
specialized microwave components 
is designed for the 8,500 to 9,500 - 
mc range and utilizes two screws 
for adjusting to optimum vswr. 
Its simplicity of design and ease 
of operation represent an advance 

Three -Speed Phonomotors 
by General Industries 

Very compact 3 -speed 
phonomotor incorporating 
vertical idler shifting princi- 
ple. Idler wheel drives the 
turntable directly from 
appropriate step on motor 
shaft. Moving shift lever to 
"OFF" position automatically disengages idler wheel from 
motor shaft during non -operating periods. 
Features include ribbed mounting plate, oilless bearing and dynam- 
ically -balanced motor. Turntable shaft revolves with turntable 
and is grooved for turntable clip. Furnished with 8" turntable. 

Dimensions: Length: 5 "; Width: 4%"; 
Depth: 21,x" below mounting plate. 

For applications in which 
compactness is secondary to 
need for absolute minimum 
of stray field radiation. Ideally 
suited for magnetic pickups. 

Speed change is accomplished 
by vertical movement of idler 
wheel to appropriate diam- 

eter of motor shaft for desired turntable speed. Moving shift lever 
to "OFF" position automatically disengages idler wheel from motor 
shaft, and cuts off the current to the motor. 

Features include precision construction throughout, oilless motor 
and turntable bearings, dynamically -balanced rotor. Furnished with 
10" turntable. 
Dimensions: Length: 6N"; Width: 61,{6"; 

Depth: 2%" below mounting plate. 
Both models available for immediate delivery. Write for quantity 

price quotations on these and other G.I. phonomotors. 

; 
ßr) 

03.19 

THE GENERAL INDUSTRIES CO. 
DEPARTMENT MA ELYRIA, OHIO 
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FASTENINGS 

ELECTRONIC EQUIPMENT 
manufacturers count on Anti -Corro- 
sive for fast, dependable service on all 
types of precision stainless steel fasten- 
ings. They know that our IN STOCK 
inventory of more than 8,000 items 
and sizes is the largest, most complete, 
in the industry. In addition, our pro- 
duction capacity is geared to produce 
large or .small quantities of stainless 
fastenings, from large hex head bolts to 
tiny #0-80 machine screw nuts, faster 
and more economically! 

Write for Catalog 53F today. 

ANTI -CORROSIVE METAL PRODUCTS CO., INC. 
Costieton-on-Hudson 

New York 

NEW PRODUCTS (continued) 

over earlier crystal detector 
designs. 

CABLE HANGER 
for mike floor stands 

ATLAS SOUND CORP., 1451 -39th St., 
Brooklyn 18, N. Y. Model CH -1 
cable hanger is expressly designed 
to be used with all types and styles 
of mike floor stands. It enables the 
mike cable to be quickly coiled and 
looped over the hook when moving, 
storing or transporting the mike 
and stand. The CH -1 is easily and 
securely clamped to any diameter 
tubing. 

SHUNT BOX 
for a -c instrumentation 
MILLIVAC INSTRUMENT CORP., 444 
Second St., Schenectady 6, N. Y. 
Type MV -121 shunt box, when 
plugged into the MV -12A voltmeter, 
converts it into a highly-sensative 
a -c ammeter, covering a very wide 
frequency range. The shunt box is 
particularly useful if an oscilloscope 
is plugged into the output terminal 
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NEW PRODUCTS (continued) 

of the a -c voltmeter as this makes 
it very simple and easy to observe 
waveshapes of currents. 

FAST -ACTION RELAY 
features long core design 

COMAR ELECTRIC CO., 3349 W. Addi- 
son St., Chicago 18, Ill., has an- 
nounced the T -J relay, a fast -action 
telephone type featuring a long 
core design that gives it greater 
sensitivity and makes it ideal for 
use in the more complex circuits in- 
volving pull -in and drop -out time 
delay. The relays are available with 
coils for all standard voltages up to 
110 IT d -c; contact combinations up 

to 4 -pole double throw, or 6 -pole 

single throw. Standard contacts are 
of fine silver rated at 150 w, 3 am- 
peres maximum noninductive load. 
They are thoroughly insulated to 
withstand 1,000 IT a -c. 

TELEVISION PROBE 
is pocket-size voltmeter 

AMERICAN RESEARCH CORP., 1504- 
11th St., Santa Monica, Calif. A 

voltmeter small enough for a tv 
service man to carry in his pocket 
is now on the market. The TV Volt- 
probe is 10 -in. long, needs no out- 
side current to operate, and meas- 
ures accelerating d -c voltages on a 
tv tube from 4,000 to 25,000 v. An 
alligator clip is connected to the 
chassis of the tv set, and the probe 
end of the Voltprobe is connected 
to the second anode by piercing 

the smallest ... lightest 
power supply available! 

weighs only 1 lb. 14 ozs. 

24 44- stuos 

Model A1220 vibrator power supply is designed to deliver 15 

watts, 150 volts DC, 100 ma at 1% peak ripple, and 70% effi- 
ciency. Very small size and weight are possible because of the 

high frequency 1450 cycle) vibrator. Vibrator and power supply 
are hermetically sealed. Vibrator is replaceable, using Dzus 

snap fasteners for easy removal. Supply obtainable for 6, 12 or 

26.5 VDC input, maximum output of 20 watts and 300 volts on 

special order. Will operate with a 20% input voltage variation, 
under severe vibration and shock, may be exposed to high 
altitude without damage. Write for bulletin A1220. 

AIRPAX 
DESIGNERS \ PRODUCTS ENGINEERS 

COMAN 
MIDDLE RIVER,N'------r BALTIMORE 20, MD. 
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S.S.WHITE REMOTE CONTROL 
FLEXIBLE SHAFTS 

FOR EXAMPLE 
TO CONTROL A DUAL HYDRAULIC POWER SYSTEM 

An equipment manufacturer using the hydraulic system pic- 
tured below had to provide a means of controlling the system 
from a centralized point. The original design, which called for 
a network of 17 universal rods with their bearings and 18 bevel - 
geared elbows, was both costly and troublesome and failed to 
provide the sensitivity required by the application. As a result, 
the manufacturer chose - 

THE LOW-COST SOLUTION -AN S.S.WHITE 
REMOTE CONTROL FLEXIBLE SHAFT 

these that make it well worth 
economies of using S.S.White 
remote control applications. 

Up-to-date Flexible Shaft Information 
This 256 -page flexible shaft handbook will be 
sent free if you request it on your business 
letterhead. It contains full facts and data on 
flexible shaft selection and application. 

THE INDUSTRIAL 

In fact, only 4 standard 
S.S.White flexible shafts 
were needed to replace the 
35 parts that were formerly 
used. The flexible shaft 
system cost 90% less, re- 
duced assembly time and 
labor, eliminated align- 
ment problems and pro- 
vided 100% improved per- 
formance. It's savings like 

your while to investigate the 
flexible shafts on your own 

DIVISION 
DENTAL MFG. CO. _Dept. E, IO East 40th St. _ 

NEW YORK 16, N. Y. 

Western District Office Times Building, Long Beach, California 

NEW PRODUCTS (continued) 

through the rubber protective cap. 
To get the voltage measurement, 
the knob on the Voltprobe is turned 
down until the lamp inside lights. 
The voltage is then read off a cali- 
brated dial. The measurement can 
be made without removing the tube 
or chassis from the cabinet. 

ROSIN CORE SOLDER 
is active yet noncorrosive 
FEDERATED METALS DIVISION, Amer- 
ican Smelting and Refining Co.. 
New York, N. Y., has developed 
RTS 200, an active yet noncorrosive 
rosin core solder. Oxide films and 
corrosion products on the parts be- 
ing soldered need not slow down op- 
erations, because this solder pierces 
such retarding agents four times 
faster than ordinary solders. The 
chemicals used in this new solder 
are commonly used in industry and 
have no toxicity factor whatsoever. 
RTS 200 is available in a wide 
variety of wire sizes, compositions 
and quantities. 

TRANSMITTER RACKS 
are rigidly constructed 
PREMIER METAL PRODUCTS CO., 3160 
Webster Ave., Bronx, N. Y., an- 
nounces the manufacture of a line 
of transmitter racks rigidly con- 
structed of 16 -gage steel. Panel 
mounting angles are ?e thick and 
are tapped 12/24 on universal spac- 
ings. Rear doors are hung on loose- 
jointed hinges and have flush snap 
catches. The racks are available in 
two sizes -67i X 22 X 18 in. with 
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NEW PRODUCTS (continued) 

panel space of 61t x 19 in. and 83* 

x 22 x 18 in. with panel space of 
77 x 19 in. A complete catalog of 
the company's products for the elec- 
tronic and electrical industries is 
available. 

CIRCUIT TRACER 
weighs only 21/2 oz 

DELTA ELECTRICAL SPECIALTY Co., 
1456 E. Walnut St., Pasadena, Calif. 
Versatile in its use, the new Circui- 
tracer is a compact, 3 -in -one con- 
vertible, quick -change tester. It is 
used to quickly locate grounds, 
opens, or shorts in dead or live cir- 
cuits. The unit has been designed 
to trace virtually all types of cir- 
cuits for continuity and the pres- 
ence of either d -c or a -c voltage. 
Live circuits as low as 2 v or as 
high as 600 v can be tested, as can 
dead circuits and devices. This 
pocket-size test laboratory will 
withstand rugged industrial use, 
yet weighs only 2t oz. The location 
of the signal light in the tip at 
point of contact makes circuit trac- 
ing fast and accurate. 

RESONATOR 
is tiny and weighs 8 oz 

PHILAMON LABORATORIES INC., 5717 
Third Ave., Brooklyn 20, N. Y., an- 

- fine as .018" d'a' 

cu ̀ `" 
pCOgSS 

cuts as 

for- Cutting hard and brittle materials like glass 
and germanium. 

Controlled removal of surface coatings on 
printed circuits and deposited carbon resistors. 

Drilling holes in thin sections. 

Cutting small holes, cavities and slits. 

Light etching and finishing operations. 

The S. S.White "Airbrasive" Unit produces a cutting action 
by means of a high -velocity stream of abrasive particles which 
are directed at the work through an .018" diameter nozzle. 
The cutting action is cool and eliminates the vibration and 
pressure ordinarily associated with other cutting methods. 
Furthermore, the accuracy of the cut is not affected by surface 
irregularities of the work or by wear, as might be the case 
with a standard cutting tool. The Unit is ideal for laboratory 
work and can be readily adapted to any production set-up. 

Write for Bulletin 5212. It gives full details about the 
S.S.Wbite Industrial "Airbrasive" Unit, including specifica- 
tions, prices and operating and performance data. 

THE INDUSTRIAL DIVISION 
DENTAL MFG. CO. Dept. EB 10 East 40th St. 

NEW YORK 16, N. Y. 

Western District Office Times Building, Long Beach, California 
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Got an Antenna Tower Lighting Problem? 
Be SURE your plans comply with the new FCC regulations- 

write today for your free copy of the 

H. & P. TOWER LIGHTING KIT CHART 
FCC has decreed radical changes in lighting requirements for 
all new antenna towers and supporting structures. 

For your guidance, Hughey & Phillips engineers have pre- 
pared a comprehensive chart, based on the new regulations, 
which illustrates the exact kinds of lights, the number of lights, 
and the spacing of lights required for every antenna type and 
height. 

In other words, you can see at a glance the new lighting 
requirements for your particular tower! 

Best of all, Hughey & Phillips now have available packaged 
Tower Lighting Kits to meet FCC specifica- 
tions-and to fit every need. Lighting kits- 
complete to the last nut and screw-cost less 
and save time in engineering, purchasing, 
erecting. 

FREE! Write Dept. L. for your Tower Lighting Kit Chart 
and a copy of the new FCC specifications. 

HUGHEY & PHILLIPS 
TOWER LIGHTING DIVISION 

ENCINO, CALIFORNIA 
LEADERSHIP IN THE FIELD OF TOWER LIGHTING EQUIPMENT 
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flounces the model J miniaturized 
tuning fork resonator having a 
maximum weight of 8 oz and case 
dimensions of 1 in. x 2i°e in. X 21k 

in. high. It is available in any fre- 
quency from 400 to 2,000 cps and in 
an accuracy rating of either 1 part 
in 10,000 or 1 part in 2,000 for op- 
eration from -40 C to +85 C. The 
units are completely temperature 
compensated and are solder -sealed 
and evacuated. Their internal sili- 
cone rubber mounting plus their 
external provision for mounting to 
a chassis via silicone rubber grom- 
mets provide excellent shock and vi- 
bration isolation. Due to their high 
effective working Q of approxi- 
mately 10,000, these resonators 
provide an excellent means for gen- 
erating accurate fixed audio fre- 
quencies. 

COMMUNICATIONS PLUG 
is a 3 -conductor type 

SWITCHCRAFT, INC., 1328 N. Hal- 
sted St., Chicago 22, Ill. The No. 
480 Littel-Plug, most commonly 
used in military communication and 
industrial equipment, features a 
one-piece tip rod which together 
with the sleeve, dead ring and ring 
sleeve are assembled into the mold 
as inserts; providing a finished 
plug with complete continuity of 
thermoplastic insulation between all 
the metal parts of the plug. Design 
and material are strictly in acccord- 
ance with specification JAN -P-642. 
This Littel-Plug is a 3 -conductor 
type, 0.2065 -in. diameter sleeve, and 
mates with such jacks as the JAN 
type JJ-033. It is furnished with 3 
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Accurate Portable AVAILABLE 

the Type H-12 U H F 

SIGNAL 
GENERATOR 

900-2100 Megacycles 

This compact, self-contained unit, 
weighing only 43 lbs., provides an accu. 
rate source of CW or pulse amplitude - 
modulated RF. A well -established 
design, the Type 12 has been in pro- 
duction since 1948. The power level is 
O to -120 dbm, continuously adjustable 
by a directly calibrated control accurate 
to ± 2 dbm. The frequency range is 
controlled by a single dial directly cali- 
brated to ± 1%. Pulse modulation is 
provided by a self-contained pulse gen. 
erator with controls for width, delay, 
and rate; or by synchronization with an 
external sine wave or pulse generator; 
or by direct amplification of externally 
supplied pulses. 

Gold Plating of the oscillator cavity 
and tuning plunger assures smooth 
action and reliable performance over 
long periods. Generous use of silicone - 
treated ceramic insulation, including 
resistor and capacitor terminal boards, 
and the use of sealed capacitors, trans- 
formers, and chokes, insures operation 
under conditions of high humidity for 
long periods. 

Built to Navy specifications for re- 
search and production testing, the unit 
is equal to military TS -419/U. It is in 
production and available for delivery. 

Price: $1,950 net, f.o.b. Boonton, N. J. 

Type H-14 Signal Generator 

(108 to 132 megacycles) for testing 
OMNI receivers on bench or ramp. 
Checks on: 24 OMNI courses, left - 
center -right on 90/150 cps localizer, left. 
center -right on phase localizer, Omni 
course sensitivity, operation of TO - 
FROM meter, operation of flag alarms. 

Price: $942.00 net, f.o.b. Boonton, N. J. 

WRITE TODAY for descriptive literature on 
A.R.C. Signal Generators or airborne LF and VHF 
Communication and navigation equipments, CAA 
Type Certificated for transport or private use. Dept. 5 

Dependable 
Electronic Equipment 

Since 1928 

Aircraft Radio Corporation 
Boonton, New Jersey 

NEW PRODUCTS (continued) 

tinned terminals fastened by 

screws. 

COLD CHAMBER 
simulates high altitudes 
BOWSER TECHNICAL REFRIGERATION, 

Terryville, Conn., is now manufac- 
turing a walk-in chamber that is 
capable of simulating altitudes 
from sea level to 80,000 ft and can 
produce a climb rate of 5,000 ft per 
minute. It can be used for testing 
radar antennas. With an interior 
free working space of 9 ft X 9 ft 
X 7 ft high, the chamber can be 
cooled from 140 F to -76 F in two 
hours and heated from -76 F to 
140 F in one hour with a tempera- 
ture control of ±2 deg. Humidity 
range is up to 95 percent. Illus- 
trated is one of the chambers being 
loaded for delivery. 

LOCKING COLLAR 
designed for small shafts 

WALDES KOHINOOR, INC., 47-16 
Austel Place, Long Island City 1, 

N. Y., has added to its line of re- 
taining rings a low-cost fastener 
that provides a positive shoulder, 
secure against thrust and vibration. 
Designated as the series 5555 Tru- 
arc grip ring, the retainer can be 
assembled and disassembled in 
either direction on a straight un - 
grooved shaft with Truarc pliers. 
The basic design principle of com- 
plete circularity around the pe- 

r W(? SPEEDS SINGLE CONTROL 

FREE OF BACKLASH 

Accuracy of scale reading 100% 

Coarse searching speed plus fine 
setting control. 

'Single control knob displaced 
axially to select the speed ratio. 

Spring -loaded gears with auto- 
matic take-up of any wear or 
play between primary and 
secondary . 

Pointers geared directly to 
centre spindle. 

Security in operation friction 
clutch obviates overdriving. 

iE 
SPEEC' RATIOS 

FINE 

I 20 

120 

200 

200 

200 

We are specially organized to handle direct 
enquiries and orders from U.S.A. 

Billed in dollars. Settlement by your check. 

CABLE OR AIRMAIL TO-DAYI 

Want more information? Use post card on last page. 
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actual 
size 

1 

iron cores 
PYROFERRIC IRON CORES are 

scientifically manufactured, under strictest 
quality controls to close electrical and 

mechanical tolerances. 

PYROFERRIC services are available for 
the engineering of your core production 

requirements ... your letterhead request 
will bring you M.P.A. Data Sheets and 

tables which give complete information 
including recommended sizes and toler- 

ances, as well as a cross-referenced index 
of manufacturers' material designation. 

YRO FERRIC. 
PYROFERRIC BLDG. BRONX BOULEVARD 

at 216th St., N.Y.C. 67 

NEW PRODUCTS (continued) 

riphery of the shaft, and the ring's 
unusually large radial width com- 
bine to exert considerable frictional 
hold against axial displacement. 
Sample rings for shaft diameters of 

in., 3/6 in., in., rya in. and in. 
are available upon request. 

e ce 
AE. .. =oN,«.....,. ,.,. 

TV ATTENUATOR 
handles excessive signals 
VIDAIRE ELECTRONICS MFG. CO., 
Lynbrook, N. Y., is manufacturing 
a new tv attenuator that eliminates 
overloading due to strong signals. 
Known as Tel-Atten, the new unit 
was designed to reduce buzz in in- 
tercarrier sets, and most cross -mod- 
ulation effects. It also features 
1,000 -to -1 change in signal reaching 
antenna posts and vernier adjust- 
ment for all signal areas. The in- 
strument was designed for all tv 
sets troubled with excessive signals 
such as poor synchronization, multi- 
ple images, buzz in sound and beats 
in picture. Installation is simple 
for it connects with only three leads 
and is mounted with just two 
screws. Model A-2 measures only 
3if in. x 2s in. x 13 in. 

CAPACITOR 
has new tunable element 
CAMBRIDGE THERMIONIC CORP., 457 
Concord Ave., Cambridge 38, Mass., 
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NEW PRODUCTS (continued) 

has announced a new tubular, vari- 
able ceramic capacitor, CST -50, that 
incorporates a tunable element of 
new and unusual design. Because of 
this feature which practically elimi- 
nates losses due to air dielectric, a 

large minimum -to-maximum capaci- 
tance range (1.5 to 12 p.p.f) is 

realized-surpassing that of capaci- 
tors many times larger in physical 
size. The CST -50 stands only 
19/32 in. high when mounted, is 
less than * in. in diameter and has 
an 8-32 threaded mounting stud. 
The mounting stud is split so that 
the tuning sleeve can be securely 
locked without causing an unwanted 
change in capacitance. The CST -50 
is provided with a ring terminal 
that has two soldering spaces. 

TAPE HANDLER 
records and plays back 

POTTER INSTRUMENT CO., INC., 115 

Cutter Mill Rd., Great Neck, N. Y., 

has announced a new high-speed, 
low cost magnetic tape handler for 
digital data handling and general 
computer recording and playback. 
One unique feature of the device is 
its ability to start and stop inter- 
mittently within 5 milliseconds 
from external signals thus making 
it possible to record, play back or 
compare blocks of information. 
Fully reversible drive at speeds of 
15 and 30 inches per second is pro- 
vided. New photoelectric propor- 
tional servo tension controls provide 
uniform tape tension over the re- 
cording head at all speeds. Inde- 
pendent reel drives, controlled by 
the servo systems, assure freedom 

'DIA 

pack 

OND M 

more 

H' RELAYS 

HARTS 

.:ER I E S -R 

16.5 Y.0'C' 

performancele into 
ge less space ,.. 

Rating for rating, "Diamond H" Series R hermetically sealed, 

miniature aircraft type 4PDT relays are smallest (1.6 cubic 

inches ), lightest (3.76 ounces ), have widest temperature range 
(-65° to +200°C.), greatest operating shock resistance (to 
50 "G" and higher) and excel all others in their field in ability 

to break high currents and high voltages. 

Ideal for high frequency switching, their inter -electrode capa- 

citance is less than 5 micro-microfarads contacts to case, less 

than 2%s mmf between contacts, even with plug-in type relay 

and socket. Vibration range is from 0 to 500 cycles per second 
and upward at 15 "G" without chatter. Coil resistances up to 

50,000 ohms are available, with contact loading through 10 A. 

resistive for 100,000 cycles (30 A. resistive for 100 cycles) at 

30 V., D.C. or 115 V., A.C. SENSITWITY approaches 100 milli - 

watts at 30 "G" operational shock resistance. They meet all 

requirements of USAF Spec. MIL -R-5757 ... and far surpass 
many. Various standard mounting arrangements available. 

"Diamond H" engineers are prepared to work with you to 

develop variations for guided missiles, jet aircraft, fire control, 
radar, communications, geophysical and computer appara- 
tus ... any application where peak performance is vital under 
critical conditions. 

Illustrated Bulletin R-150 gives detailed performance data 
under varying conditions. Write for a copy today. 

THE HART MANUFACTURING COMPANY 
202 Bartholomew Avenue, Hartford, Connecticut 

THE HART MANUFACTURING COMPANY, 202 Bartholomew Ave., Hartford, Conn. 

Please send me Bulletin R-150 with detailed performance data on Series R Relays 

NAME TITLE 

COMPANY 

ADDRESS 

CITY STATE 

ELECTRON ICS - June, 1953 
Want more information? Use post card on last page. 313 

www.americanradiohistory.com



for 

Consistent 

Highest 

Quality 

Rectifiers... By means of a Spectrograph,Vic<as 
chemists maintain exact control 4f 
the special refining process. 

ICKERS REFINES 

ITS OWN SELENIUM. 
PPM 200,000 ICo500 IO 10 T r- 1 1 

Cd Te Hg Pb Sn 

PPM 

3050 5 2 2 i0 5 T 1 1111 
Fe Bt CuA9ZnNi 

O O G O O O O G O 

:11311C' 

O O 

O O O O O O O O O O O O O O O Cl O O O 
Fe Bi Cu 
t T 
1. 0.5 0.5 

Cr 
Before Refining lordi - 
nary grade selenium 
with over 1% impuri. 
ties) 

After Vickers Refining 
with impurities reduced 
to .001% 

A QUALITY CONTROL THAT MEANS MORE 
UNIFORM, DEPENDABLE PERFORMANCE FOR YOU! 
Selenium rectifier performance depends upon the purity of selenium 

used. Vickers Electric Division establishes complete quality control at 
the very beginning ... with its own refining plant and testing labora- 
tories. Producing uniformly pure selenium for Vickers rectifiers is an 
important step in assuring more consistent performance character- 
istics, and stable, long -life rectifiers. 

More reasons why VICKERS 
makes a better rectifier: 

255 separate tests and Inspections. 

Automatic electroforming "pre -stresses" cells. 

Precision -matched cells prevent overload -over- 
heating. 

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. 

3/ ICKERS ELECTRIC DIVISION 
IKERS Inc. 

A UNIT Of THE SPERRY CORPORATION 
1801 LOCUST STREET SAINT LOUIS, MISSOURI 

O F THE SPERRY C O R P O RATIO N 
1801 LOCUST STREET SAINT MISSOURI 

NEW PRODUCTS (continued) 

from tape breakage or spilling on 
quick reverses. 

COMPACT PLIER 
for printed -circuit use 
MATHIAS KLEIN & SONS, 3200 Bel- 
mont Ave., Chicago 18, Ill., offers a 
compact new plier that meets the 
specialized needs of printed circuit 
wiring. The plier is designed with 
special fitted knives that shear and 
crimp the wire in one operation. 
The crimped wire holds the loose 
parts in position, permitting fast 
and efficient dip soldering of the 
exposed wire ends in the circuit. 
In use, the plier is conveniently 
herd with the handles in an upright 
position. The 45 -deg working angle 
of the knives against the printed 
circuit permits visual inspection of 
the shearing -crimping operation. 

POWER RHEOSTATS 
have deep ceramic cores 
TRU-OHM PRODUCTS, 2800 Milwau- 
kee Ave., Chicago 18, Ill., has added 
three new power rheostats to its 
line. Sizes available now are 50, 75, 
100 and 150 w. Each of the models 
incorporates an extra deep ceramic 
core on which the resistance wire is 
toroidally wound and bonded in 
place with vitreous enamel. This 
construction results in better heat 
dissipation and a more conservative 
power rating. Positive and constant 
brush pressure is provided with an 
exclusive torsion spring assembly. 
Other features include rugged 
mechanical design for long rota- 
tional life, minimum backlash, low 
contact resistance and smooth, uni - 
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NEW PRODUCTS (continued) 

form windings for practically step - 
less resistance control. 

D -C POWER SUPPLY 
has 0.1 -percent regulation 

LAWN ELECTRONICS CO., East Free- 
hold Rd., Freehold, N. J., is now in 

production on the model 630-A 
regulated d -c power supply. The 
unit features 0.1 -percent regula- 
tion, less than 1 my ripple and less 
than 0.5 -ohm output impedance. The 
output voltage is continuously vari- 
able from 0 to 600 y with either the 
positive or negative terminal 
grounded, and the unit will supply 
up to 300 ma at any voltage setting. 
The unit also features a bias sup- 
ply variable from 0 to -250 v sta- 
bilized to 0.1 IT and a 6.3-v 6 -ampere 
center -tapped filament supply. Di- 
mensions of the unit are 19 in. wide 
x 84 in. high x 10A in. deep. 

RING SEAL TRIODE 
has ratings to 110 me 

MACHLETT LABORATORIES, INC., 

Springdale, Conn., announces the 
ML -6258, a forced -air-cooled ring 
seal triode incorporating a high - 
efficiency radiator. Designed spe- 
cifically for r -f heating application 
in the 2 to 3 -kw range, but well 
adapted to a -m, f -m and tv trans- 
mission, it has plate input and dis- 
sipation ratings of 7 kw and 3 kw 

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 1,000cps oscillatorand 3 tube logarithmic 

amplifier with wide range automatic gain control. Simple to use, the main 

dial is direct reading, without arithmetic, on all ranges (0.1n-10 M £-2,1110.- 

100 1 - 100H) 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. 

MARC O N I 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 
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TRIAD 
SUB -MINIATURE 
HERMETICALLY 

SEALED 

transistor 
transformers 

standard MIL cases 

hermetically sealed 

magnetically shielded 

Triad offers Transistor Transforme 

both cased and uncased, for 
all applications in connection 

with both NPN and PNP type of 
transistors. Cased types are listed 

below. Dimensions, 3/4"x 3/4"x 11/2". 

Impedance 
Max. Shieldi 

nding #1 Winding k2 Level -VU db. 

;JA. ELL 

JAF-? 250000 

JAF-5 50000 

4AF-11 50000 

;JAF-21 15000 

;JAF-21 20000 C.T. 

JAF-11 600/250/50 

Of S-7110000 

600/250/50 10 45 

600/250/50 10 45 

30/12/4 10 45 

15000 10 45 

600/250/50 10 45 

600/250/50 10 45 

600/250/50 10 45 

600/150 33 0 

Triad's new 1953 catalog lists 
other transformers which can be 

adapted to transistor circuits. 

Write for Catalog TR -53G 

Want more intormation? Use post card on last page. 
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NEW PRODUCTS (continued) 

respectively. Its stress -free thori- 
ated tungsten filament operates at 
12.6 v, 27 amperes. Maximum rat- 
ings apply to 110 mc. The tube is 
also available in an integral anode 
water jacket, water-cooled model 
and in a version designed for use 
with the company's quick -change 
automatic seal water jacket. 

DEFLECTION YOKES 
that feature five leads 

HALLDORSON TRANSFORMER Co., 
4500 No. Ravenswood Ave., Chicago 
40, Ill., has available two new deflec- 
tion yokes featuring R -C network 
flexibility. A fifth lead (four are 
conventional) is interconnected 
with components in the yoke to pro- 
vide external rearrangement of the 
network to suit different tv set re- 
quirements. With the DF601 and 
DF602, all network variations are 
easily accomplished without digging 
into the yoke-the lead ends merely 
being properly combined during the 
yoke installation. 

POTENTIOMETER 
features self -balancing 
GRAY & HULEGUARD, INC., 930 North 
Hancock Ave., Los Angeles 46, 
Calif. A group of electronic units, 

Measurements 

Corporation 

MODEL 59 

MEGACYCLE 
METER 

The only 
grid -dip 

meter 
covering the 

wide range 

of 

2.2 Mc. 
to 

400 Mc. 

FREQUENCY CALIBRATION: ± 2 % 

For determining the resonant 
frequency of tuned circuits, an- 
tennas, transmission lines, by- 
pass condensers, chokes, etc. 
For measuring inductance and 
capacitance. May also be used 
as an auxiliary signal genera- 
tor; for signal tracing and many 
other applications. 

Complete data on request. 

MEASUREMENTS 
CORPORATION 

BOONTON D NEW JERSEY 

PRECISIOtN 
/ 

FOR QuaCifcj Proc/uCÌ1 
The consistent quality standard of 
Runzel wire, cord and cable offers 
manufacturers complete assurance of 
performance. Runzel products under- 
go such thorough inspections in the 
process of their manufacture that 
flaws are reduced to an absolute 
minimum. 

Your wire needs in hook-up, lead-in, 
shielded wire speaker cords and all 
types of insulated wire are available 
from this centrally located source. 
We maintain a complete engineering 
service Your wiring problems are 
solicited. For their scientific solution, 
the Runzel Laboratory provides re- 
search assistance. 

APE WIRE 

A)2) WEST MONTROSE AVE. CHICAGO, ILLINOIS 
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NEW PRODUCTS (continued) 

suitable for flight tests and labora- 
tory use, are available for high 
speed measuring and indicating of 
test signals. A basic assembly of 
these units includes one of three 
types of comparators, an amplifier 
and a master indicator. Inter- 
changeable comparator units ac- 
commodate commonly used ele- 
ments for sensing temperature, 
pressure, strain, resistance and ac- 
celeration. Suitably calibrated dial 
faces are available for the indi- 
cator. For remote observation a re- 
peat indicator unit is added to the 
assembly. Separation of the com- 
ponents of this self -balancing po- 
tentiometer into interchangeable 
units permits economical multipur- 
pose setups for measurement and 
indication of a wide variety of in- 
put signals. 

INDICATORS 
show elapsed time 
VOCALINE CO. OF AMERICA, INC., 
Bristol Motor Div., 90 Coulter St., 
Old Saybrook, Conn. A new line of 
running time indicator series ET -1 
for industrial or laboratory appli- 
cation is being made available in the 
following two models: ET -1A 
counts to 99,999 hours by hours; 
ET -1B counts to 9,999.9 by tenths 
of hours. Utilizing the Circle B 
motor, this low-cost series features 
compact, extremely small size - 
2 -in. diameter x 2h -in. depth-that 
can be readily adapted for panel or 
unit mounting. This standard ser- 
ies operates on 115 v 60 cycles but 
can be easily altered for use with 
other voltages. Among uses for the 
series are determining equipment 
operating time for guarantee pur- 
poses and indicating hours of oper- 

BOWSER ENGINEERED ... YOU SEE 

Frosting of windows is no problem in a Bowser Low 
Temperature Test Chamber. Special Nesa glass, 
with its electrically conductive surface, insures clear 
vision of items under test. This is just one of the 
many "extras" that Bowser has engineered into its 
test chambers ... another reason why-for all your 
needs in environmental test equipment-your best 
bet is Bowser, the pioneer. 
Performance characteristics of this Bowser chamber 
include: 

Temperature range from -100°F to I85°F. 
Altitude simulation up to 85,000 feet. 
Evacuation rate of 5000 F.P.M. 

With outside dimensions of 13' 2" wide x II' 2" high 
x 16' 6" long, this standard model chamber has an 

interior working area of 10' x 10' x 8' high. Door is 

5' wide x 8' high, its window 30" x 30", and wall 
window 36" x 36". 

NESA GLASS 

Nesa Coated Glass used in Bowser Low 
Temperature Chambers has an electric- 
ally conductive surface that can be 
heated ... preventing icing, frosting or 
fogging of observation windows. 

BOgsff/ TfCf/N/C,4/ flfIN6'fR,4l/04/ 
DIVISION BOWSER INC TERRYVILLE CONNECTICUT 
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Sensitive Galvanometer Used in 

Guided Missile Research... 

su6CM1RREEr'+ 
QISLRtMINAT£3R 

. ',Weed byan 
EDISON 

7Me Delay Relay 
Malfunction or failure of recording 
equipment when a guided missile is fired 
can result in the loss of invaluable re- 
search data. The requirement of complete 
reliability of components used in con- 
junction with this equipment resulted in 
the selection of an EDISON Time Delay 
Relay as a vital part of the Model 46A 
Sub -Carrier Discriminator manufactured 
by Electro -Mechanical Research, Inc., 
Ridgefield, Conn. 

The Edison Time Delay Relay is 
used to protect the sensitive galva- 
nometer in the associated oscillo - 
graphic recording unit, by allow- 
ing the power tube filaments to 
reach proper operating tempera- 
ture before the application of high 
voltage. The thermal action is 
independent of line voltage varia- 
tions since the delay characteristics 
vary in the same proportions as O 

the heating of the filaments. Be- 
cause of their cooling rate, EDISON relays 
prevent loss of equipment operating time 
due to momentary power interruptions. 

Ama» a &an., 
INCORPORATED 

Instrument Division 
Dept. 54, West Orange, New Jersey 

X 

Edison engineers will be glad to help 
solve your cathode protection problems. 
Just call or write to: 

1- 

YOU CAN 
ALWAYS RELY 
ON EDISON 

NEW PRODUCTS (continued) 

ation facilitating periodic lubrica- 
tion and maintenance. 

DECADE ATTENUATOR 
for audio and video 

THE DAVEN Co., 191 Central Ave., 
Newark 4, N. J., has available the 
series 790 attenuation network. 
This type decade attenuator is par- 
ticularly useful in gain and loss 
measurements on filters, transform- 
ers, amplifiers and associated trans- 
mission equipment, for both the 
audio and video range. This decade 
is a direct -reading precision nonin- 
ductively wound attenuation net- 
work designed for operation over 
the 0 to 1 -me range. Use of preci- 
sion noninductive resistors and a 
specially designed circuit reduces 
frequency discrimination to a mini- 
mum. Networks are available for 
various impedance requirements. 

POWER SUPPLY 
has twin regulation 
UNIVERSAL ELECTRONICS CO., 2012 
Sepulveda Blvd., Los Angeles 25, 
Calif., has available a new twin - 
regulated power supply, model 520 
AT. The unit features two entirely 
separate regulated power supplies 
in one housing, each supply giving 
0 to 500 v d -c at 0 to 200 ma at any 
setting. Two 4k -in. meters may be 
switched to monitor either supply. 
Supplies are each floating above 
their chassis, hence may be used in 
a variety of ways to give positive 
or negative outputs or connected in 
series to give 0 to 1,000 v at 0 to 
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NEW PRODUCTS (continued) 

200 ma. Also furnished are two 
6.3 v a -c outputs at 8 amperes each. 

H -V POWER SUPPLY 
has 500 to 1,500-v output 

SCIENTIFIC SPECIALTIES CORP., Snow 
and Union Sts., Boston 35, Mass. 
The PS -22 electronically regulated 
supply is designed for use with 
photomultiplier tubes, counters and 
other devices requiring a closely 
regulated, well stabilized voltage. 
Output is 500 to 1,500 v, conserva- 
tively rated for 1 -ma load. The out- 
put voltage changes less than 0.05 
percent from zero to full load. In- 
put power is 115 v; single phase, 60 

cycle a -c; approximately 50 w. 

MINIATURE BLOWER 
weighs only 26 oz 

INDUCTION MOTORS CORP., 55-15 
37th Ave., Woodside 77, N. Y., has 
announced the type BC1615B-12 
miniature blower for cooling vari- 
ous types of electronic equipment. 
The blower is built to deliver 22 
cfm free air at 115 y, 60 cycles, 
single-phase power supply. It 
weighs only 26 oz and operates in 
temperature range from -65 to 
+85 deg. Designed to rigid Air 
Force specifications, it can be used 
in cooling radar equipment, ampli- 
fier units, transmitters, oscillators 
and other electronic equipment. 
The motor is built to close toler- 

The new Bendix-Pacific TOR -6 Oscillator gives improved per- 

formance with resistance type strain gages and variable resistance type 

temperature pickups. The unit operates with unusual stability under 

extreme conditions of environment. 

Unbalance of the resistance bridge provides a voltage which is used to 

change the frequency of the oscillator. The magnitude and direction of 

the frequency change is proportional to the magnitude and phase of the 

bridge output. 

SPECIFICATIONS 

Bridge Impedance: 120 ohm' 
Sensitivity: +7.5% change of fo for 
0.125% change in resistance in each of 
four active arms'. (This is RDB specified 
subcarrier bandwidth) 
Frequency Response: Flat within ±2.0% 
from DC to 10% of bandwidth. 
Linearity: Within 1.0% of best straight 
line. 
Stability: Drift less than 0.5% of band- 
width (0.07% of fu) for 8 hours at 25° C. 
after 15 minute warmup. 
Temperature Effect: fu changes less than 
0.08% of bandwidth per degree centigrade. 
Vibration Effect: 1.0% maximum noise at 
10 g, 20 to 1000 cps. 
Supply Voltage Effect: 
Plate Supply: Drift does not exceed 1.0% 
of bandwidth for +10% change of plate 
supply voltage. 
Heater Supply: Drift does not exceed 1.0% 

Wate for 

complete information. 

of bandwidth for ±-10% change of heater 
voltage. 
Output: 1.5 volts rms into 100 kilohms 
resistive load. Generator impedance 750 
kilohms. 
Harmonic Distortion: 2.0% maximum. 
Power Requirements: 
0.015 A at 108 volts DC 

0.800 A at 6.0 volts DC or rms AC. 
Bands of Operation: Standard RDB bands 
1.7 through 14.5 kc'. 
Size: 4.5" long x 1.45" wide x 1.35" high; 
occupies 2 sections of Bendix T1S Com- 
ponent Mounting Assembly. 
Weight: 0.4 pounds. 

'Available for other bridge impedances, 
sensitivities, and bands of operation on 

special order. For temperature measure- 
ment, +0.5% change of resistance in one 
arm produces ±7.5% change of fu. 

loci c DMsion 
8endi% Aviation Corporation 

.on.,, wo<<,w000 C4,,. 

EAST COAST OFFICE: 475 FIFTH AVE., NEW YORK 17,. N.Y. 

EXPORT DIVISION: BENDIX INTERNATIONAL, 71 FIFTH AVE., NEW YORK II N.Y. 
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Fill in and mail the 

coupon for quick information 

on I-COLE-I Meters. 

f -COLE- 
____Adeoarig 

1320 SO. GRAND AVENUE 

LOS ANGELES 15, CALIF. 

Why wait? 

-COLE- 
has meters 

NOW! 

Highest quality 3" and 4" panel meters 
in standard ranges available for immediate 
delivery. Special meters can be delivered 
quickly. Call COLE for voltmeters, ammeters, 
milliammeters, microammeters, thermo 
ammeters, and thermo milliammeters, with 
accuracies up to 1/2 per cent. Our engineering 
consultation service can help with your 

meter problem. 
You can rely on COLE for precision, 
and delivery. 
Be sure to see our exhibit, Booth 903, 
at the Western Electronics Show and Convention, 
Civic Auditorium, San Francisco, August 19.21. 

Yes, I want more information on I-coLE-]]Meters. 

NAME TITLE 

COMPANY 

STREET ADDRESS, OR BOX NUMBER 

CITY ZONE STATE a -t6 

NEW PRODUCTS (continued) 

antes. All rotating parts are dy- 
namically balanced, and precision 
shielded ball bearings are used to 
assure longer life. 

IMPULSE COUNTER 
is electrically actuated 
LANDIS & GYR, 45 W. 45th St., New 
York 36, N. Y., announces a com- 
pact, electrically actuated impulse 
counter designed for flush panel 
mounting where space requirements 
are at a premium. The entire as- 
sembly is about 4 in. long, and 
mounts through a panel opening 
about in. high and 11 in. wide. 
Any of seven different coils are 
available for impulse voltages be- 
tween 4 and 60 v d -c (or rectified 
a -c) . Power requirements range 
between 1.4 and 2.5 w, depending 
on voltage used. Maximum count- 
ing rate is 10 impulses per second. 
Minimum impulse duration is 40 
milliseconds. Minimum break be- 
tween impulses is 50 milliseconds. 

TEST CLIPS 
are nylon insulated 
INDUSTRIAL DEVICES, INC., Edge- 
water, N. J. Model 1410E nylon - 
insulated test clips provide positive 
clip connection to all standard 
phone -tip test prods. The new test 
clips incorporate a phosphor -bronze 
spring collar that accepts the stand- 
ard prod with an electrically and 
mechanically positive grip. The 
clips are fully nylon insulated to 
allow shockproof, short-circuit 
proof operation in excess of 600 v. 
The molded -to -shape nylon elimi- 
nates the need for bulky rubber 
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NEW PRODUCTS (continued) 

boots while providing a greater 
degree of insulation since even 

the nose of the clip is fully covered 
with insulating material. 

RECORD PLAYER 
combined with p -a system 

AUDIO -MASTER CORP., 341 Madison 
Ave., New York, N. Y., has avail- 
able the A -M 54 high-powered 
record and transcription player 
combined with a p -a system. It 
features an a -c push-pull high -gain 
amplifier with approximately 10-w 
output and is equipped with a 12 -in. 
loudspeaker. The player has a 3 - 

speed motor for 33k, 45 and 78 -rpm 
records, a twist crystal cartridge 
fitted with two permanent needles 
for all records and transcriptions 
from 7 to 17i in., an input for 
microphone, variable volume and 
tone control, and a special mixer 
that permits simultaneous use of 
record and microphone. 

SNAP -ACTION RELAY 
is mechanically stable 

THERMO INSTRUMENTS Co., 1175 El 
Camino Real, Belmont, Calif. Posi- 
tive, chatter -free circuit opening 

If you use equipment which emits 
radio frequency energy directly upon a work load, you 

may find yourself in trouble with the FCC. And, if you're 
a manufacturer of offending equipment, you may also find 

yourself in trouble with your customers. 
This seems to be the gist of the current FCC announce- 

ment. Beginning June 30th, 1953, the Commission has 

expressed its intention to seek out all offenders. Excep- 

tions, so it is said, will be few, and these only for "reason- 
able" extension. In the Commission's own words: 

"Part 18-The operation in the industrial, scientific, and med- 

ical service, of medical diathermy equipment, industrial 

heating equipment and miscellaneous equipment of a type 

which emits radio frequency energy upon frequencies within 

the radio spectrum constitutes a serious source of interference 

to authorized radio communication services operating upon 

the channels of interstate and foreign communication unless 

precautions are taken which will prevent the creation of any 

substantial amount of such interference." 

"FCC Public Notice 85968-Accordingly, all interested per- 

sons are advised that the commission has no present intention 

of adopting any further general extension of the terms for 

compliance with the applicable portions of Part 18 of the rules 

beyond June 30th, 1953." 

The FCC Crack -down" 

...and you! 
This would seem to leave only two alternatives: (1) shut 
down offending equipment for good, or (2) stop the inter- 
ference. In this latter connection, the FCC states: 

"A well designed shielded space or room may be expected 

to reduce substantially or eliminate such interference." 

An inexpensive shielded enclosure designed for this 
specific purpose has just been developed by Ace Engineer- 
ing & Machine Co. It enables violators to comply with 
the FCC requirements at minimum cost. Actually, it is the 
most inexpensive enclosure ever produced commercially. 
Its effectiveness in eliminating interference is proved by 

the thorough tests of an independent laboratory. And, 
behind it, stands the guarantee of a company that has long 
provided shielding far beyond FCC requirements for 
America's largest electric -electronic manufacturers ... bet- 

ter and cheaper than they could make in their own plants. 

Look over your equipment now-especially for induc- 
tion heating, dielectric sealing, electric welding, and dia- 

thermy apparatus. If there's a unit that may invite a call 
from the FCC, write, wire or phone us without delay. 

We'll send you (1) An official copy of the complete Part 
18 of Federal Communications Commission Rules and 
Regulations, and (2) A bulletin describing the Ace low- 
cost solution. But do it today for, if you're an offender, the 
FCC promises to visit you sooner or later. 

ACE ENGINEERING & MACHINE CO. 
3644 North Lawrence Street 

Philadelphia 40, Pennsylvania REgent 9-1019 
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PECO Regulated Rectifiers 
PEC 615 Series 

E 
EL) 
POWER 

for 

ELECTRONIC 

COMPUTERS 

. 

For a reliable, accurate, regulated 
rectifier type power supply for power- 
ing the various sections of electronic 

computers, the Power Equipment Company has developed the PEC 615 series 
of units. Already installed and powering some of the larger computer installa- 
tions in the country, these units have an extremely low maintenance program 
for equipment of this size. 

For complete specifications, write for Bulletin No. 109 today. 

SPECIAL FEATURES 
Each power supply is insulated from 

ground so that either polarity may be 
grounded as required. 

Each power supply is equipped with 
a "high -low" protective system. 

All tubes used are operated at con- 
servative ratings to provide long -life, with 
a minimum of maintenance. 

At the time of starting, the voltage is 
automatically applied and slowly raised 
to the operating condition to protect the 
tubes and condensers. 

Fuses are provided in each thyratron 
tube plate lead for maximum protection. 

PECO Ccatam Audi 
REGULATED RECTIFIERS 
To meet the requirements of closely 
regulated and filtered rectifier type 
power supplies, where the total 
amount of power is too great to be 
assembled into a single cabinet, 
Power Equipment Company is pre- 
pared to build equipments arranged 
for mounting on racks, and de- 
signed to generally conform with 
the customer's existing or proposed 
apparatus. For complete specifica- 
tions, write for Bulletin No. 108. 

POWER EQUIPMEIlirED 

Battery Chargers * Battery Eliminators 1, 

D.C. Power Supply Units .i Regulated Exciters 
,s and ether Special Communications Equipment 

5740 NEVADA, EAST DETROIT 34, MICH. 

NEW PRODUCTS (continued) 

and closing under slowly increasing 
or decreasing currents are features 
in the new type C snap -action 
relay. It employs a type BA2R snap - 
acting switch having characteris- 
tics particularly suitable for induc- 
tive loads and those involving high 
inrush current. This construction 
makes the relay practically immune 
to shock, vibration or tilting. Single - 
pole contacts, which can be wired 
for either normally -open or nor- 
mally -closed conditions, are rated 
for 20 -ampere steady state currents 
and 75 -ampere inrush currents on 
voltages up to 460 v a -c. Physical 
construction is such as to provide a 
combination of extreme mechanical 
stability and a large -cross-section 
magnetic path that makes the relay 
relatively insensitive to variations 
in operating voltage. 

OSCILLATOR 
is packaged blocking unit 
AMERICAN MACHINE & FOUNDRY 
Co., 1085 Commonwealth Ave., 
Boston, Mass., has available the 
packaged blocking oscillator, a 
cased, plug-in unit that includes a 
transformer and other circuit com- 
pounds, with a socket for the minia- 
ture tube mounted on top of the 
case. Small core loss resulting from 
use of a ferrite core in the trans- 
former permits high peak currents, 
and the high permeability permits 
the required inductance to be 
achieved with fewer turns, minimiz- 
ing interwinding capacitance to 
allow faster pulse rise time. Cur- 
rently available are : type PBO-1 
for 0. -1 -sec pulses with 0.01 -sec rise 
time, and type PBO-2 for 2.0 -sec 
pulses with 0.04 -sec rise time. Di- 
mensions of oscillator unit are 
1H -in. diameter by 4A -in. over - 
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NEW PRODUCTS (continued) 

all seated height, including tube and 

shield. 

COAX SWITCH 
is manually actuated 

THOMPSON PRODUCTS, INC.,' 2196 
Clarkwood Rd., Cleveland g, Ohio, 
has developed a manually actuated 
coaxial switch for 3i -in., rigid line 
tv station application. At fre- 
quencies to 320 me the switch has a 

maximum vswr of 1.1 and cross- 
talk in excess of 60 db. Its char- 
acteristic impedance is 51.5 ohms. 
It weighs approximately 27 lb and 
has a minimum life of 100,000 ac- 
tuations. 

POWER SUPPLY 
has low ripple voltage 

KEPCO LABORATORIES, INC., 131 San- 
ford Ave., Flushing 55, N. Y. Model 

3200 voltage -regulated power sup- 
ply is continuously variable from 1 

to 13 v and delivers from 0 to 10 

amperes continuous duty. In the 1 

to 13-v range the output voltage 
variation is less than 0.5 percent 
for both line fluctuation from 105 to 
125 v and load variation from mini- 
mum to maximum current. Ripple 

ARKEM SOLVED THIS MARKING PROBLEM 

PRINTING 
LABEL INFORMATION 

ON CARTRIDGE 
ENCLOSED FUSES 

Working closely with Underwriters' Laboratories, Inc. and with lead- 
ing fuse manufacturers, Markem has developed a method which 
makes possible for the first time the printing of label information 
directly on cartridge enclosed fuses at production rates. Markem's 
direct ink imprints cannot "fall off" and are unaffected by moisture 
or ordinary chemical atmospheres. Paper label inventory and wastage 
problems are eliminated. Print is larger and color coding and identi- 
fication are simplified. Fuse manufacturers anticipate better labeling 
at higher production rates and with lower costs. The Markem Method 
-Markem Machine, Markem type and ink and the special recording 
die roll for use when UL Manifest is required-as well as the imprint 
itself meet with UL approval. 

MARKEN MARKS THEM ALL 

CAN M A R K E M Printing labels directly on cartridge enclosed fuses 
is but an example of how Markem solves industry's 

HELP you? marking problems. Markem has been providing 
industry with production techniques and equip- 

ment to identify, decorate or designate its products, parts and pack- 
ages since 1911. Markem also provides technically trained men who 

are available in your area to assure continued satisfaction with Markem 
methods and equipment. 
When you have a marking problem, tell us about it and send a sample 
of the item to be marked. Perhaps a complete Markem method has 
already been developed to solve your problem. If not, Markem will 

work out a practical solution. 
Markem Machine Company, Keene 5, N. H., U.S.A. 

...TO AKE YOUR ARK 
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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. 

ARKWRIGHT 
eio-7//a 

AMERICA'S STANDARD 

pi:tcrx 
cxora 

WHITE 

NEW PRODUCTS (continued) 

voltage is less than 10 mv. Cabinet 
height is 222 in., width 212 in. and 
depth, 151 in. 

SMALL CAPACITORS 
are rated at 3 and 5 kv 
JENNINGS RADIO MFG. CORP., P. 0. 
Box 1278, 970 McLaughlin Ave., 
San Jose 8, Calif. A full line of 
miniature vacuum capacitors in 
fixed and variable types, rated at 3 
kv and 5 kv, are characterized by 
their small physical size, negligible 
power factor and extremely wide 
capacitance ranges. The unit illus- 
trated has a 4 to 250-u4 range. 

MINIATURE RESISTOR 
has 1 -percent tolerance 
DALE PRODUCTS, INC., Columbus, 
Neb. High power resistance in a 
minimum of space is offered by the 
new 250-w miniature resistor. It is 
sealed against moisture with a 
special silicone treatment, and then 
finished in a die-cast black anodized 
radiator -finned housing for maxi- 
mum heat dissipation. The resist- 
ance element is completely welded 
from bolt terminal to bolt terminal. 
Standard tolerance is 1 percent, but 
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NEW PRODUCTS (continued) By actual stop -watch test, G -E fire-resistant laminates re- 

sist flame and are self -extinguishing in less than one minute. 

tolerances as high as 0.5 percent 
can be furnished if necessary. 
Temperature coefficient is substan- 
tially flat. Resistance shift is less 
than 0.00002 per deg C. 

PICTURE MONITOR 
for universal studio use 

ALLEN B. DUMONT LABORATORIES, 

INC., Clifton, N. J. Type 5281-B, a 
17 -in, picture monitor that features 
compactness, excellent performance 
and versatility, may be operated on 
either the composite picture signal 
or separate sync signal. It is de- 
signed for use in announcing booths, 
film rooms, client's rooms or as a 
cueing monitor. Due to the auto- 
matic frequency control of the unit, 
it will detect sync generator faults 
not noticed on monitors of the trig- 
gered sweep design. The unit is 
entirely self-contained and mounts 
in a standard RTMA rack, requir- 
ing only 151 in. of vertical space. 

NOISE METER 
has 8 frequency ranges 

EMPIRE DEVICES, INC., 38-25 Bell 
Blvd., Bayside 61, N. Y., is now 
producing the model NF -114 noise 
meter. It has a frequency range of 
0.15 me to 80 me in 8 bands, and 
frequency ranges are switched by 
means of a turret. Two tuned r -f 
amplifier stages are employed 
throughout for high sensitivity and 
optimum rejection of spurious re- 
sponses. Three i -f frequencies are 
used -0.125 mc, 0.455 me and 6 mc. 
A built-in impulse generator pro- 
duces flat output to 100 mc. A vtvm 

LOOKING FOR A HIGH-GRADE 
FIRE-RESISTANT LAMINATE? 

G -E 11542 and 11537 retain characteristics even when 
subjected to high heat and flame 

The new G -E Textolite* 11542, for electronics applications, and 11537, for 

switchgear applications, are paper -base industrial laminates. They have a 

low dielectric loss and offer you all of these remarkable characteristics: 

FIRE RESISTANCE. They withstand extreme heat, and are self -extin- 
guishing within one minute or less when subjected to actual flame. 

EXCELLENT ELECTRICAL PROPERTIES. G -E 11542 and 11537 retain their 
electrical properties at temperatures as high as 125 centigrade. 

HIGH RESISTANCE TO MOISTURE. They have a low moisture absorbing 
factor, and -do not break down under extremely humid conditions. 

DESIRABLE MECHANICAL PROPERTIES. G -E 11542 and 11537 have great 
strength, yet are easy to machine with ordinary tools, and have good 
punchability in sheets up to Vs -inch thick. 

You can count on G -E 11542 and 11537 for durability and long wear- 
to help keep maintenance costs low. Available in sheets from .015 to 2.0 
inches thick, as well as in tubes and rods. 

FOR FURTHER INFORMATION, 
write: General Electric Company, Section 
327-26, Chemical Division, Pittsfield, Mass. 

óu cazzzA petit Gon/fleircce zrrt _ 
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CAROL 
PORTABLE CORDS 

Whenever you need to supply 
power to movable heavy ma- 
chinery, portable tools, battery 
chargers and similar equip- 
ment, you can be sure of getting 
top service under the hardest 
usage by specifying Carol 
Portable Cords. 

Each stranded conductor is 
paper served and insulated 
with 30% rubber compound. 
Wires are cabled with soft jute 
to perfect roundness, served 
with cotton and protected 
against weather and abrasion 
by a tough 40% rubber jacket. 
For the severe service, Carol 
Neoprene jacket resists acids, 
petroleum derivatives, alkalis 
and deterioration by sunlight, 
corona, oxidation, moisture, 
or extreme temperatures. 

Carol approved cords with 
2, 3 or 4 conductors of No. 18 
to 10 AWG. Also available in 
6 cdrs. of No. 14 and 16, and 
other combinations. 

Power supply cable in 2, 3 
and 4 conductors of No. 8 and 
6 AWG. 

For full details on our com- 
plete line write or call Carol 
today. 

CAROL 
CABLE DIVISION 

of The 
CRESCENT COMPANY 

INC. 
Pawtucket, Rhode Island 

Want more information? Use post card on last page. 

NEW PRODUCTS (continued) 

indicates carrier or true peak volt- 
age. As an alternate means of 
measurement, aural slide -back op- 
eration is provided. The meter will 
operate on dry batteries or a -c. It 
measures 134 in. X 8i in. X 12i in. 

COIL WRAP 

is strong and flexible 
THE ELECTRO -TECHNICAL PRODUCTS 

Div. of Sun Chemical Corp., Nutley 
10, N. J., has announced a new prod- 
uct that has already demonstrated 
its acceptability by manufacturers 
of rotating equipment when used as 
a coil wrap. Electro Flexoglas has 
high dielectric and mechanical 
strength plus exceptional flexibility 
that is not lost at elevated tempera- 
tures. These features broaden its 
scope of usage as layer and phase 
insulation as well as barrier insula- 
tion for motors and transformers. 
It is available in 0.010 in. and 0.012 
in. 

STEP OSCILLATOR 
has 17 fixed frequencies 
PULSE TECHNIQUES, INC., 1411 Pali- 
sade Ave., West Englewood, N. J., 
announces a new step oscillator 
providing 17 fixed frequencies at 
the turn of a single knob. Weighing 
only 7 lb, the instrument is ex- 
tremely portable for field mainte- 
nance, while its accuracy, stability 
and low distortion make it equally 
valuable in the lab and for produc- 
tion line testing of amplifiers, 
filters and recorders. A new gain 
stabilizing circuit holds amplitude 
variations over the entire frequency 
range to less than ±0.2 db. Use 
of toroid coils helps assure an over- 
all frequency stability of better 

An Improved Orientation Head 

for the Precision Processing 

of Quartz Crystals 

MASTERCRAFT MODEL 600 8-2 

This model is fitted with compound dovetail slides 
and with an all angle table top capable of being 
inclined 31/ degrees on two planes, which adapts 
itself to laboratory, production or research work or 
where a particular technique requires orientation of 
the X axis in two directions from horizontal. The 
Z axis may be rotated throughout 360 degrees with 
orientation within one minute precision. 

Write for Complete Catalogue of 
Mastercraft Tools. 

F & M SALES, INC. 
1054 Cahuenga Blvd., Hollywood 38, Calif. 

CARRIER 4 CHANNEL TELEPHONE 

TERMINALS 

et; 

a - 

DB 
and Pilot Regulated CARRIER 
REPEATERS (for use in conjunc- 
tion with the CFD-B Terminals 
on long haul circuits.) 

COMPLETELY AUTOMATIC PILOT 
REGULATION OVER A 20 db 
RANGE. Built-in "SLOPE CON - 

i TROL" includes an extra 10 db 
equalization for non -conforming 

Ì telephone pairs. 
RYCOM'S CFD-B is assembled 
from Western Electric component 
parts, and is mounted COMPLETE 
with ringing, terminating and 
power supply equipment in ONE 
STANDARD AAR 8 -FOOT RACK. 
Standard commercial performance 
is guaranteed. Basic line equal- 
ization of 15 db by manual con- 
trols. The range of operation 
is through a maximum of 30 db 
over an operating range of 3 to 
32.3 kilocycles. . Two-way pilot - 
regulated repeaters are availble 
for circuits having more than the 
allowable 30 db loss. . 1000/20- 

i. Cycle Voice Frequency Ringers me, 
available for one-, two-, three-, 
or four -channel ringing. A FULL 
LINE OF ACCESSORIES is offered, 

including: . Voice Frequency Repeater Balancing 
Nets, Cable Matching Transformers, . Uni- 
versal Way Station Filters, and . Mounted Sub - 
cycle Ringing Power Supplies. 
RYCOM'S CFD-8 provides FOUR DUPLEX VOICE 
CHANNELS AND RINGERS at a LOWER COST to 
you than most three -channel carriers now on 
the market! And WE CAN MAKE IMMEDIATE 
DELIVERY! 

RAIIIWAY COMMUNICATIONS INCOR POR A TED 
FLEMING 5121 RRYTOWN, MISSOURI FLEMING 2122 
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NEW PRODUCTS Icontinued) 

than -- 1 percent. Signal -to -hum 
ratio is more than 60 db. 

RELAY 
is compact and sensitive 

PHILLIPS CONTROL CORP., Joliet, Ill. 
The 62A relay is finding wide ac- 
ceptance in a variety of products be- 
cause of its compactness, capacity 
and exceptional sensitivity. It 
measures 2196 in. in length, 1* in. 
width and overall height will vary. 
The relay is available with 18-ga 
palladium contacts rated at 3 amp- 
eres, but can be provided with other 
types of contact for rating up to 6 

amperes, noninductive. The 6QA 
is also available with a plug-in 
adaptation for use in panel and 
annunciator racks. Complete data 
may be had for the writing. 

TINY GYROSCOPE 
is hermetically sealed 

SANDERS ASSOCIATES INC., 137 
Canal St., Nashua, N. H. Model 7 
subminiature rate gyroscope is less 
than 1 in. in diameter, 2 in. long 
and weighs only 3 oz. It is hermeti- 
cally sealed for use in aircraft, 
guided missiles, radar antenna sta- 
bilization and similar applications. 
The rotor spins at 24,000 rpm on 

HAYDON* 
electric timing motors 

gaaerAik 
OF TIMING COMPONENTS 
HAYDON, in addition to its own extensive development, engineering 

and production facilities has the backing of the basic research 

facilities of the General Time Corporation. The wide experience of 

associated companies, Westclox, Seth Thomas, Stromberg Time and 

Western Clock are also available. 

These wide resources have resulted in HAYDON's unquestioned 

leadership in the field of timing. 

Write for Catalog No. 322, Electric Timing Motors 

Other literature available on request on Tim- 

ing Devices, Clock Movements, 400 cycle 

Elapsed Time Indicators, 400 cycle Time Delay 

Relay, 400 cycle Motors, D.C. Motors. 

*TRADEMARK Reg. U. S. Pat. Off. 

HAYDON 
AT TORRINGTON 

HEADQUARTERS FOR 

TIMING 

HAYDON Mfg. Co., Inc. 

Subsidiary of GENERAL TIME CORP. 

2430 ELM STREET 

TORRINGTON, CONNECTICUT 
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Deiruidaide 
CAPACITORS deed 

to acme dhace f 

tAcloaf 
sizej 

Resin Impregnated Subminiature 
Metallized Paper Capacitors. 
- High insulation resistance - Excellent capacity retrace - Rectangular - Saves space - Variety of sizes and values 
Dissipation factor less than 1% 
at 25° C 1000 cycles. Operation 
range -40° C to 100 C. Capaci- 
tance temperature coefficient plus 
.07% per ° C. 

Write or phone, TODAY 

H PKINS re 
FACTORY: 2082 Lincoln Ave., 

Aftadena, Calif. SYcamore 8-1185 
Offices in WASHINGTON. DC. 

DETROIT 
meemt. 

- 

Over 85% of the torque wrenches 
used in industry are 

5tuRtE VA 
TORQUE WRENCHES 

Read by Sight, Sound or Feel. 

Permanently Accurate 

Practically Indestructible 

Faster-Easier to use 

Automatic Release 

All Capacities 

in inch ounces ... inch 

pounds ...footpounds 
(All Sizes from 0-6000 

ft. lbs.) 

Every 
manufacturer, 

design and 
production man 

should hove 
this valuable 

dota. Sent upon 
request. 

PA ISrURr VAN-rICO 
.100/S0NUUA//rY /tf/Vn/S 

Want more information? Use post card on last page. 

328 

NEW PRODUCTS (continued) 

6.3 v at 400 cycles. The a -c pickoff 
provides an output of 14 my per deg 
per second input. Maximum output 
occurs at an input of 420 deg per 
sec. The gyro resonates at 85 cps 
with a 0.5 damping factor. 

Literature 

Junction Transistor. Federated 
Semi -Conductor Co., 66 Dey St., 
New York 7, N. Y. A single -page 
bulletin covers the RD2525 n -p -n 
junction transistor. Characteris- 
tics of the unit described, which 
include a collector dissipation of 
50 mw and a minimum alpha of 
0.99, are particularly suitable for 
grounded emitter operation. The 
bulletin data give ratings, typical 
operation, a collector voltage and 
current chart, dimensions and 
price. 

Filter Reactor Tube. Hytron Radio 
& Electronics Co., Danvers, Mass. 
Bulletin E-199 gives mechanical 
and electrical data and character- 
istics charts for the type 6216 
filter reactor tube, an electron tube 
of beam power design that has 
miniature 9 -pin construction. 
When used in appropriate circuits, 
the tube described replaces the 
iron -core filter choke, particularly 
in airborne and vehicular elec- 
tronic equipments, thus materially 
reducing the weight and space 
normally required by the iron -core 
choke. 

Printed Circuits. Methode Mfg. 
Corp., 2021 W. Churchill St., Chi- 
cago 47, Ill., has published a new 
printed circuit handbook entitled 
"Utilization of Prefabricated Wir- 
ing. The 32 -page booklet pro- 
vides comprehensive and detailed 
engineering information to those 
interested in applying printed wir- 
ing techniques to electronic equip- 
ment. Among the subjects dealt 
with are present applications of 
printed circuitry, layout of wiring 
schematics, selection of materials 
and components, Underwriters' re - 

ELECTRIC HEATING UNITS 

lll ,\\\\\\\»\;hbü`un inímnunuii 

ot- .n11n1n1 

VULCAN 
ELECTRIC COMPANY 

DANVERS 10. MASS 

TRANSFORMERS 
Fill Your Need to a 

For 
INDUSTRIAL 

and 
ELECTRONIC 
EQUIPMENT 

Let us 
quote on your 
Specifications, 
no obligation 

SAMPLE 
SHORT 

and 
LONG RUNS 

Delivery 
as 

Promised! 

DESIGNED TO COMMERCIAL AND 
MILITARY SPECIFICATIONS 

(MIL -T-27 and AN -E-19) 

EPCO Products Inc. 
2500 Atlantic Ave. 

Brooklyn 7, New York 

Want more information? Use post card on last page. 
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NEW PRODUCTS (continued) 

quirements, drafting of conductor 
patterns, tooling and fabricating 
considerations, service techniques, 
production and test equipment, 
and multiple assembly and solder- 
ing methods. 

Liquid -Level Control. Thermo In- 
struments Co., 1166 El Camino 
Real, Belmont, Calif. A single - 
thyratron electronic liquid -level 
control operating without radio 
frequency from a single capacitive 
type probe is described in a folder, 
Form LL4-453. The publication 
illustrates the single -unit control, 
the probe, and alternative sche- 
matic arrangements for installa- 
tion. Specifications are included. 

Instrumentation. Tektronix, Inc., 
P. O. Box 831, Portland 7, Oregon. 
Short Form catalog No. 5302 gives 
illustrated descriptions of a wide 
variety of instruments. Included 
are seven different types of oscil- 
loscopes, two square wave genera- 
tors, an amplifier, two preampli- 
fiers, a time mark generator and a 
series of waveform generators. 
Prices for all are listed. 

Tube Booklet. Radio Corp. of 
America, Harrison, N. J. An up- 
to-date catalog of electron tubes 
describes 495 different receiving 
types and kinescopes that have 
their chief application in radio and 
tv receivers. Entitled "RCA Re- 
ceiving Tubes for A -M, F -M and 
Television Broadcast" (Form No. 
1275-F), the booklet contains char- 
acteristics of each type, together 
with socket connection diagrams 
arranged for quick and easy refer- 
ence. Information on tv picture 
tubes is presented in a special 
chart that lists and describes 45 
types. Each tube type is listed in 
numerical -alphabetical sequence, 
according to its type designation. 

Plastics for Engineering. Dixon 
Saddle Co., P. O. Drawer 7, Bristol, 
R. I. A recent brochure is descrip- 
tive of Rulon bearing material that 
is slippery throughout, from outer 
skin to inner core, (containing no 
oil, graphite or other substances 
usually referred to as lubricants) ; 

Teflon extrusions and moldings 
supplied in a variety of forms for 
a variety of applications; and 

"We made S1.0,0 

do the work of $2e" 

.with SEAMLESS 

TUBING 
and Fansteel Fabrication) 

A "Here's how. Look closely at the two cath- 

odes at the left. They look alike. They are 
alike - yet one costs 57.4% less. Our old 

method was to drill a solid molybdenum 
rod and machine the outside diameters. This 

involved a high percentage of scrap waste. 

Fansteel suggested we use Seamless Molyb- 
denum Tubing as the base material with cut 
to finish lengths of the desired dimensional 
tolerances, and with the necessary smooth 

finish inside. Now Fansteel does all the fab- 

ricating for us-even grinding the minor outside diameter and cut- 
ting a small chamfer in one end. The net result is a big cost saving!" 

* * 
Users of molybdenum are invited to consult Fansteel for assistance in design 

and the most economical fabrication. To the user, Fansteel fabrication eliminates 

the scrap and reject problem, minimizes inspection costs, and releases equipment 
and personnel for other work. 

Write for the informative booklet, "FANSTEEL TUNGSTEN AND MOLYBDENUM" 
F A N S T E E 1 

WORLD'S LARGEST 
PRODUCER OF 
REFRACTORY 

METALS FANSTEEL MOLYBDENUM 
22502-C 

Fansteel Metallurgical Corporation NORTH CHICAGO, ILLINOIS, U.S.A. 
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(UM@ MOUNTINGS PROTECT INSTRUMENTS 

aced ELECTRONIC EQUIPMENT 

Aeit VIBRATION awe( SHOCK DAMAGE 

VIBRATION and shock are natural enemies-of electronic 
equipment and precision instruments ... To control the damage 
which these enemies can do, Lord Vibration Control Mountings 
and Bonded Rubber Parts are used to very profitable advantage. 
More than a quarter century's experience in dealing with vibra- 
tion and shock is yours when you take advantage of Lord engi- 
neering assistance. The result of such consultation is full pro- 
tection for electronic units and sensitive instruments by correctly 
designed and precisely manufactured Lord Mountings and 
Bonded -Rubber parts. 

BURBANK, CALIFORNIA DALLAS, TEXAS PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 
233 South Third Street 413 Fidelity Union 725 Widener Building 410 West First Street 

Life Building 
DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, ILLINOIS CLEVELAND 15, OHIO 
7310 Woodward Ave. 280 Madison Avenue 520 N. Michigan Ave. Room 811 Hanna Building 

LORD MANUFACTURING COMPANY ERIE, PA. 

ieauarers or 02)4 VIBRATION RATION CONTRO 

NEW PRODUCTS (continued) 

Teflon DL -1, a development of pure 
Teflon to meet low cost require- 
ments. Applications, typical prop- 
erties and availabilities are in- 
cluded. 

Carrier Terms. Lenkurt Electric 
Co., 1113 County Rd., San Carlos, 
Calif., has issued a character study 
of carrier equipment and diction- 
ary of carrier terms in bulletin 
EB-101. Definitions of 150 terms 
commonly found in telephone and 
telegraph carrier equipment liter- 
ature are given. The 16 -page book- 
let also includes a general discus- 
sion of carrier equipment theory. 

VHF Receiver. Collins Radio Co., 
Cedar Rapids, Iowa. A 4 -page 
folder illustrates and fully de- 
scribes the 51M-6, a vhf communi- 
cations receiver that has a single 
preset crystal -controlled channel 
and is designed for unattended, 
continuous aeronautical ground 
station reception of a -m radiotele- 
phone signals. Technical specifi- 
cations are included. 

Picture Tube Substitutes. Trans - 
vision, Inc., New Rochelle, N. Y., 
has released a newly revised pic- 
ture tube interchangeability re- 
placement guide. The list shows 
popular types of picture tubes that 
may be used to replace hard -to -get 
types, noting such modifications 
(if any) that should be made when 
direct replacement is difficult. 

X -Ray Analysis. North American 
Philips Co., Inc., 750 South Fulton 
Ave., Mt. Vernon, N. Y., has avail- 
able a new folder containing two 
reprint articles entitled : "How 
X-ray Diffraction Gets Answers to 
Difficult Questions" and "Cata- 
lysts : The Inside Story." Illus- 
trated with photos and charts, the 
new folder discusses x-ray diffrac- 
tion work with clays, rubber, plas- 
tic polymers, boiler scales and 
catalysts. In the case of catalysts, 
fourteen approaches for x-ray 
studies are listed. 

Engineered Mounting Systems. 
Robinson Aviation Inc., Teterboro, 
N. J. The 16 -page Visualizer bul- 
letin No. 750 illustrates the de- 
velopment of all -metal engineered 
mounting systems for the maxi - 
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NEW PRODUCTS (continued) 

mum vibration isolation and shock 
protection of electronic equipment. 
By visual means, the bulletin de- 
fines vibration and shock, shows 
the effect of vibration on equip- 
ment, what can be done about vi- 
bration, and the application of 
MET -L -FLEX (knitted stainless 
steel wire) as the resilient and 
damping element. It explains vi- 
bration control from theory to 
practice and shows the develop- 
ment of the single and dual -stage 
systems from the classical example 
of an equivalent mechanical sys- 
tem. 

Telemetering Booklet. The Bristol 
Co., Waterbury 20, Conn. Bulletin 
M1710 contains information on the 
use of the company's Metameter 
telemetering instruments for re- 
mote recording, indicating, and 
totalizing of electric variables 
over distances ranging from a few 
feet to many miles. Timely infor- 
mation and engineering data are 
included on the subject of modern 
telemetering methods. The com- 
pany's new electronic Dynamaster 
transmitters and receivers are de- 
scribed and information is given 
on various methods of transmis- 
sion, including carrier current, 
microwave, vhf and uhf radio and 
multiplexing. A number of typical 
installations of Metameter tele- 
meters are illustrated and de- 
scribed. 

Sound Recording Tape. Minnesota 
Mining and Mfg. Co., 900 Fauquier 
St., St. Paul 6, Minn. Output ver- 
sus bias current curves for Scotch 
brand magnetic recording tapes 
are discussed in "Sound Talk" bul- 
letin No. 21 recently announced. 
Graphs are included on which the 
curves of 12 different Scotch brand 
magnetic tapes are shown, repre- 
senting four basic tape construc- 
tions. The bulletin is available 
upon request. 

Components Catalog. The Victor- 
een Instrument Co., 3800 Perkins 
Ave., Cleveland 14, Ohio. A new 
8 -page catalog of components is 
now being distributed. It contains 
detailed specifications, illustra- 
tions, typical circuits and ap- 
plications for the company's 
components including : vibrators. 

Come to the 

RADIO SHOW 

this Royal Year 

Planned, in its unique way, to be a brilliant part of the pattern of 

Britain's " Royal Year ", the 1953 Radio Show will be the finest yet. 

On display will be the newest developments in Radio, Television, 

Telecommunications and Electronics. During the period of the 

Radio Show, the Society of British Aircraft Constructors - to whose 

work the British Radio Industry makes so vital a contribution -will 

be staging their annual Flying Display at Farnborough. Make your 

arrangements now for your visit to both of these important events. 

BRITISH NATIONAL 

LONDON Sept. 1-12 

Information brochures may be obtained from 

THE RADIO INDUSTRY COUNCIL 
59 Russell Square, London, W.C.1, England 
TELEGRAMS: OIDARION, WESTCENT, LONDON 
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NEW PRODUCTS (continued) 

CANNON 
PLUGS 

O SERIES 

GB SERIES 

SERIES 

U SERIES 

get good reception 

UA SERIES 

X SERIES 

XK SERIES 

xi. SERIES 

XKW-B1 SERIES 

K SERIES 

TELEPHONE RECORDER 

WRITE FOR 
PRICE FOLDER 

CPL -6 

The high quality audio connectors shown 
above are available from all Cannon Fran- 
chised Distributors. In their great variety of 
sizes, shapes and contact arrangements there 
is no problem or technical requirement in the 
radio, sound, TV or related fields that cannot 
be met. Cannon plugs are standard on leading 
makes of audio equipment and microphones. 

CANNON ELECTRIC 
Since 1915 

Factories In Los Angeles, Toronto, New Haven, Benton Harbor. Repre- 
sentatives in principal cities. Address inquiries to Cannon Electric 
Company,Dpt. F-11o,P.O. Box 75, Lincoln Heights Station, Los Angeles 
31, California. 

K SERIES 

TELEVISION 

M1 SERIES 

vibrator power supplies, subminia- 
ture tubes (electrometers, corona 
regulators and special-purpose 
tubes), voltage regulators, current 
regulator tubes and resistors. 

Electronic Facilities. AiResearch 
Mfg. Co., Los Angeles, Calif. Book- 
let 4-0-1 covers the available elec- 
tronic facilities and activities of 
the company. Newly compiled, the 
booklet gives a detailed account 
of the company's electronics group 
in the laboratory and on the pro- 
duction line. More than 60 pic- 
tures complete the 16 -page book- 
let. 

Electronic Wattmeter. Keithley In- 
struments, 3868 Carnegie Ave., 
Cleveland 15, Ohio. A new 2 -page 
bulletin describes the model 110 
electronic wattmeter. It includes 
complete specifications and full 
description of features, which in- 
clude a range of 0.3 to 9,000 watts, 
20 to 3,000 -cps response, unusual 
convenience and accuracy in meas- 
uring low impedance devices. 

Radiotelephone Equipment. Kaar 
Engineering Corp., Middlefield 
Road, Palo Alto, Calif., has com- 
pleted a comprehensive summary 
catalog covering all its mobile 
radiotelephone equipment. The 
equipment presented in easy -refer- 
ence form is designed for use in 
the 152 to 174 -mc band, the 25 to 
50 -mc band and the 1,600 to 
6,000-kc band. The company's com- 
plete line of accessories is included 
in the catalog. 

Recording Potentiometers. Minne- 
apolis -Honeywell Regulator Co., 
Brown Instruments Division, 
Wayne and Windrim Aves., Phila- 
delphia 44, Pa. Three new 4 -page 
specification sheets describe and 
illustrate ElectroniK recording 
potentiometers. Specification sheet 
160 covers circular chart record- 
ers; sheets 164 and 165 cover 
single and multiple record strip 
chart recorders. Construction and 
engineering details are included. 

Hermetically -Sealed Relays. Gen- 
eral Electric Co., Schenectady 5, 
N. Y. General purpose hermet- 
ically -sealed relays for electronic 
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NEW PRODUCTS (continued) 

applications are described in bulle- 
tin GEA -5729A. The two-color 
publication uses photographs, 
specification charts, and dimen- 
sional diagrams in discussing the 
application, performance and fea- 
tures of the relays, which are de- 
signed to meet or better all pro- 
visions of MIL -R-6106, Joint 
Military Service specifications for 
relays, and to meet performance 
requirements of MIL -R -5757B. 

Teflon Catalog. The Polymer Corp. 
of Pennsylvania, Reading, Pa. The 
latest technical data on Teflon for 
the chemical, electrical and elec- 
tronic industries is available in an 
8 -page catalog. Applications and 
possibilities for the material are 
described in detail along with 
Teflon's outstanding properties 
and characteristics. The booklet 
is illustrated with a complete set 
of tables, charts and sketches. A 
special summary deals with design 
considerations in using Teflon while 
extra help is offered through a 
technical service section on the 
cover. The booklet catalogs Poly - 
penco Teflon in the forms of rod, 
tubing, slab and tape with specifica- 
tions on size, shape and tolerance. 

V -T Electrometers. Keithley In- 
struments, 3868 Carnegie Ave., 
Cleveland 15, Ohio. Vacuum -tube 
electrometers are the subject of a 
new 8 -page bulletin. Nineteen ap- 
plication diagrams are included, 
plus a full description of acces- 
sories, which permit measuring a 
wide range of d -c voltages, cur- 
rents as low as 10-14 ampere re- 
sistance to 1018 ohms. 

Facility Brochure. The Victoreen 
Instrument Co., 3800 Perkins Ave., 
Cleveland 14, Ohio, announces the 
availability of a new 16 -page book- 
let entitled "Creative Engineering 
and Production Facilities." This is 
a pictorial presentation of the de- 
velopment, engineering and pro- 
duction facilities in the company's 
four divisions. 

Inverter -Amplifier. Allegany In- 
strument Co., 1000 Oldtown Rd., 
Cumberland, Md. A single -page 
bulletin illustrates and gives tech - 

QUAKER CITY 
GEAR.. 

QUAKER CITY 

producing gears 
of every description 
for the Electronic 

Industry ... including 
ground thread worms 
and spiral bevel gears. 

We invite your inquiry 

EAB WORK 

RED LION AND PztILMONT ROADS 

BETHAYRES, PA., CHAPEL HILL 0800 

=EE:EEEê:BEE . ::::.... --' 

ELECTRONICS - June, 1953 Want more information? Use post card on last page. 333 

www.americanradiohistory.com



...when the Milford Method may 
save you thousands of dollars in 

costly fasteners and assembly! 

ask about the Milford Method 

the 

334 

This scientific approach to product and parts 

assembly is a fastener -engineering consult- 

ing service which analyzes your needs at 

the blueprint stage...before you invest 

in expensive tools and dies! It projects 

for you the right fastener. Look into 

the economies of the "MILFORD 

METHOD" now. Send your blue- 

prints and samples for analysis 

and planning by the"MILFORD 

METHOD", or write for the 

"Milford Method" brochure 

today. 

[!T. ,Y,f 

I LFORD RIVET & MACHINE CO. 
MILFORD, the name to rivet in your memory for fasteners. 

855 Bridgeport Ave., Milford, Conn. 

806 Illinois Ave., Aurora, Ill. 
1106 W. River St., Elyria, Ohio 

26 Platt Street, Hatboro, Penn. 
715 So. Palm Ave., Alhambra, Calif. 
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NEW PRODUCTS (continued) 

nical specifications of the model 
305 inverter -amplifier. The low - 
drift d -c amplifier described may 
be used with wire strain gages, 
load and pressure pickups, accel- 
erometers and thermocouples. Size 
of the unit discussed is 6i in. x 
6- in. x 9 in. deep, and weight is 
7 lb. 

Universal Bridge. The Clough 
Brengle Co., 6014 Broadway, Chi- 
cago, Ill. A single -sheet bulletin 
illustrates and describes the model 
712 capacitance -resistance -induc- 
tance bridge, a general-purpose 
miniaturized instrument having a 
basic 2 -percent accuracy. Weigh- 
ing 14 lb and occupying the cubic 
space of a vtvm, the unit discussed 
is designed for field maintenance 
applications, or for use in the lab 
where bench space is at a pre- 
mium. 

R -F and Pulse Connectors. Dia- 
mond Mfg. Corp., 7 North Ave., 
Wakefield, Mass. The recent 48 - 
page catalog 53 is intended to be 
used as a guide for the procure- 
ment of r -f and pulse connectors 
by personnel of development lab- 
oratories, equipment manufac- 
turers, procurement agencies and 
field installations. Engineering 
and electrical data are supplied 
for each connector of a particular 
type, and each is accurately de- 
scribed and cross-referenced with 
the tabulated data required to 
facilitate the selection of compat- 
ible cables and connectors. 

Spectrophotometers. Beckman In- 
struments, Inc., South Pasadena 1, 
Calif., has released bulletin 303-59, 
a 28 -page catalog of ultraviolet 
and visible spectrophotometers, 
picturing all sample cells and 
other accessories. The two-color 
brochure contains detailed de- 
scriptions and illustrations of the 
model B and DU spectrophotome- 
ters-precision instruments that 
measure and identify substances 
by passing light through them. 
Such auxiliary units as the flame, 
reflectance and fluorescence at- 
tachments also are described. The 
catalog features an extensive sec- 
tion treating the complete line of 
the company's spectrophotometer 
cells, interchangeable sample corn - 
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NEW PRODUCTS (continued) 

partments and cell adapters. A 
composite price list -index is also 
furnished. 

Magnetic Amplifiers. Magnetic 
Amplifiers, Inc., 632 Tinton Ave., 
New York 55, N. Y., has available 
a booklet on its line of magnetic 
servo amplifiers that are adjust- 
able and permit the user to stabi- 
lize his servo loop over wide ranges 
of performance requirements, load 
conditions and gear ratios. Also 
given is information on a standard 
line of high -gain push-pull mag- 
netic amplifiers, saturable trans- 
formers, and 400 or 60 -cps servo 
systems. 

Connectors. Coaxial Connector Co., 
35 No. 2nd Ave., Mt. Vernon, N. Y. 
A 4 -page catalog contains an il- 
lustrated technical description of 
the company's line of UHF and 
BNC series connectors, as well as 
its 12 types of waveguide flanges. 
The UHF series described are for 
small and medium-sized cables and 
are generally satisfactory at fre- 
quencies up to 200 mc with some 
voltage reflections. The BNC series 
covered are for use where the peak 
voltage does not exceed 500 v, and 
where frequency applications do 
not exceed 3,000 mc. Also listed 
are what the individual waveguide 
flanges mate with. 

Vidicon Components. Radio Cor- 
poration of America, Harrison, 
N. J. A new 16 -page booklet sup- 
plies technical information on de- 
flection -circuit components for the 
type 6198 Vidicon, the new small 
camera tube for industrial tv 
applications. Used in the recom- 
mended circuits shown in the 
booklet,, these components feature 
characteristics that provide good 
sweep linearity, high deflection 
sensitivity, efficient coupling be- 
tween circuits, proper focusing 
and accurate alignment of the elec- 
tron beam. A copy of Form No. 
CTV-1016 may be obtained on re- 
quest. 

Transistor Solders and Fluxes. Di- 
vision Lead Co., 836 W. Kinzie St., 
Chicago 22, Ill. A 2 -page bulletin 
describes a number of transistor 
solders and fluxes that are already 

póTk.t -- 

. instantly ready for setting up 
or a ed Iinar or non-linear 
tteeter assemblies. 

c- 

Experimental laboratories 
and design engineers! ... 
... Servotrol's Pot -kit provides you with 
a versatile assortment of "Unitized" Type 
RVC2 potentiometers, mounting plates 
and clamp rings. With this set of trans- 
ducers mechanical shaft rotation can be 
converted to almost any linear or non- 
linear electrical relationship. 
Versatility of the Pot -kit 
eliminates delays! 

Any of the fourteen linear potentio- 
meters may be converted to non-linear 
functions by connecting shunt resistors of 
proper value across the three equally 
spaced taps on the winding. The Pot -kit 
enables you to translate your ideas to con- 
clusions without delay. 

NEW, UNIQUE SERVOCALCULATOR 
included in the kit 

Calculating values of shunt 
resistors and effective poten- 
tiometer resistance accom- 
plished in a matter of seconds 
with direct readings from the 
disc scales. Eliminates time- 
consuming computations. 

360° Sine Function 

A sine function potentio- 
meter with a complete 360° 
function angle of rotation is 
provided to broaden the range 
of experimentation with the 
Pot -kit. 

The extreme versatility of Servotrol's Pot -kit B simplifies breadboard- 
ing and speeds decision as to the needed potentiometer or assembly for 
your prototype systems. 

Immediate deliveries: Write, wire or phone - For Bulletin #E-1 
ENGINEERING REPRESENTATIVES 

Cleveland, Ohio - PRospect 1-6171 Arnprior, Ontario, Can. - Arnprior 400 
Chicago, III. - UPtown 8-1141 New York, N. Y. - MUrray Hill 8-5858 
Rochester, N. Y. - Monroe 3143 Cambridge, Mass. - ELiot 4-1751 
C , Conn. - Canaan 649 Hollywood, Cal. - H011ywood 9-6305 
Dayton, Ohio - Michigan 8721 Dallas, Texas - Dixon 9918 

Baltimore, Md. - Plaza 7694 

SERVOTROL COMPANY 
114 WEST ILLINOIS STREET, CHICAGO 10, ILLINOIS TEL. SUPERIOR 7-3082 

EASTERN BRANCH OFFICE-FRAMINGHAM CENTRE, MASS. TEL. FRAMINGHAM 4421 
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RELAYS 

A manufacturer's reputation and that 
of his products are often determined 

by the performance of relays. Little 
wonder that more and more design 

engineers and manufacturers are 
specifying the "Diamond Seal for 

Diamond Quality" ... Automatic 
Electric Manufacturing 

Company's Relays. 
Unexcelled high standards of 

material and craftsmanship combine to 
produce superior relays that are built 

to exceed .not just meet-the 
most exacting specifications. Automatic 

Relays are available in a wide variety 
of spring and coil combinations ... operating potentials and contact 
ratings for an almost limitless 

variety of applications. 
OPEN AND SEALED TYPE RELAYS 

Whether your requirements demand 
plug-in tube base or any of the other 

standard type mountings,-or a 
specialized mounting-it will pay 

you to get complete facts on Automatic 
Relays with built -in reliability! 

Automatic midgets, dual purpose, 
delayed make or break, circuit control, 

current and potential Relays are 
built to exceed specs, military or 

industrial. If you measure quality by 
performance, Automatic Relays 

will measure up! 

The complete line of Automatic Relays are available to meet military 
specifications. The facilities of our engineering department are at your 
disposal. Write, wire or phone. All inquiries will receive prompt attention. 

MFG. CO. 

62 STATE STREET MANKATO, MINN. 

NEW PRODUCTS (continued) 

in use by a number of manufac- 
turers. Outstanding in the line dis- 
cussed is the No. 335 that can be 
used to solder copper -plated, tin- 
plated etched, or unplated un - 
etched germanium-and which 
contains no ammonium compounds 
to hasten stress cracking of deli- 
cate copper, brass or phosphor - 
bronze parts. 

Locknuts. Industrial Fasteners In- 
stitute, 3648 Euclid Ave., Cleve- 
land 15, Ohio, has published a 
24 -page bulletin sponsored by 21 
manufacturers of locknuts. A study 
of the descriptions and illustra- 
tions included will provide useful 
information leading to successful 
application. Names of the com- 
panies manufacturing each indi- 
vidual type of locknut are given. 

Carbon Monoxide Detector. Taller 
& Cooper, Inc., 75 Front St., Brook- 
lyn 1, N. Y. A 12 -page booklet tells 
about the company's advanced car- 
bon monoxide detector. Included 
are special features such as auto- 
matic operation, unitized construc- 
tion and quality instrumentation; 
a functional description that gives 
illustrations and operation data; 
component and panel information; 
specifications, and suggested and 
notable installations. 

Hermetic Sealing. General Her- 
metic Sealing Corp., 99 East Haw- 
thorne Ave., Valley Stream; L. I., 
N. Y., has just prepared a new 4 - 
page folder on "The Why and the 
How of Hermetic Sealing" for elec- 
trical and electronic components 
and assemblies. Typical applica- 
tions as well as facilities are de- 
scribed. Copies are available on 
request. 

Permanent Magnets. Thomas & 
Skinner Steel Products Co., Inc., 
1122 E. 23rd St., Indianapolis 5, 
Ind., has released a catalog listing 
its complete line of standard per- 
manent magnets. Available in 
Alnico 2, 3 and 5 for use in a wide 
range of industrial applications, the 
standard magnets listed may be 
ordered from stock to aid designers 
and engineers who want magnets 
quickly to produce working models 
for experimental purposes, to fulfill 
moderate production requirements, 
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NEW PRODUCTS (continued) 

or to adapt to a standard applica- 
tion without tooling delays. Ask 
for catalog No. 1252. 

Sound Recording Tape Coatings. 
Minnesota Mining and Mfg. Co., 
900 Fauquier St., St. Paul 6, Minn. 
The magnetic properties of Scotch 
brand sound recording tape coat- 
ings is the subject of "Sound Talk" 
technical bulletin No. 22 now avail- 
able. The bulletin discusses the 
properties of four basic types of 
magnetic coatings manufactured 
by the company, including 14 dif- 
ferent magnetic tape constructions 
and two sprayable dispersion mag- 
netic coatings. It is intended espe- 
cially to provide design engineers 
and experimenters with data to de- 
termine field intensities necessary 
to magnetize the various tape coat- 
ings, as well as the resulting mag- 
netic flux. Four graphs are in- 
cluded in the bulletin showing 
typical hysteresis loops and mag- 
netization curves for the four 
basic types of magnetic coatings. 

Printed Circuit Guide. Centralab 
Division of Globe -Union Inc., 900 
E. Keefe Ave., Milwaukee 1, Wisc. 
Printed Electronic Circuit Guide 
No. 2, revising and up -dating the 
original guide, has been an- 
nounced. In the guide listing sec- 
tion over 100 users of printed elec- 
tronic circuits are listed with 445 
different manufacturers' part num- 
bers. Complete testing data are 
given so that the units covered can 
be checked to make sure they are 
in good operating condition. Also 
included is a guide showing the 
number of each type of unit now 
in use. 

Control Instruments. Minneapolis - 
Honeywell Regulator Co., Brown 
Instruments Div., Wayne and 
Windrim Aves., Philadelphia 44, 
Pa. Catalog 1530, "ElectroniK Con- 
trollers," comprises 56 fact -filled 
pages describing all types of the 
company's control instruments 
that are used to measure and con- 
trol a multiplicity of process vari- 
ables. Included are detailed 
specification and control action 
descriptions and ratings for both 
electric and pneumatic type con- 
trollers. The literature also presents 

\.1\1in ch es ter lectronics 

NT ACT 

MINI OURS 

Rea ANGUL» 

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 ri - 
Number of contacts. 4 

Maximum wire size #20 A.W.G. 

Weight: 
Plug .02 oz. 
Receptacle .02 oz. 

Breakdown voltage 
between contacts: 

Sea Level 3500 VDC 

60,000 ft. altitude 1000 VDC 

1 

750 

r- 
JP -.174+ 

23 

RECEPTACLE 

JF -4S 

q -72- 

_n_ 
PLUG 

JF -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. 

Winchester Products & Winchester 
Designs Are Available Only 

From Winchester Electronics, Inc. 

West Coast Branch: 1129 Wilshire Blvd., 

Santa Monica, California 

* Trademark 

WINCHESTER 
ELECTRONICS 

INCORPORATED 

GLENBROOK, CONN., U.S.A. 
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NEW PRODUCTS (continued) 

GALVANOMETERS engineering data on the Electr- 
0-Line and Electr-O-Pulse electric 
control relays. 

for special applications 

Super Seniiive 
SINGLE UNITS FOR PRECISE 

LABORATORY MEASUREMENTS 

Specifications: 

Size: Height 5", Base 4" square, 
Weight 1 pound, 8 ounces. 

Sensitivity: 15" Deflection per 
microampere at distance of 
one meter. 

Frequency: One cycle per second 
natural frequency. Other fre- 
quencies and sensitivities 
available. 

Resistance: 4000 ohms. 

Price: $100.00 complete. 

VLGf2 Qua/i4j 
MULTIPLE -ELEMENT 
GALVANOMETERS 
AT LOW COST 

Size: Height 3", Width 2". 

Length: Dependent upon number 
of element positions which are 
on .140" centers and in quanti- 
ties of 4 to 50 per housing. 

Frequency: Standard 140 cps. 
Other frequencies available on 
special order. 

Sensitivity: Standard 15 ohm 140 
cycle suspension gives a 7" de- 
flection per milliampere at a 

distance of 12". 

Mirrors: Standard 10" radius of curvature. Spherical. 
wide x .115" long. Other focal lengths available. 

Price: 25 Elements in 25 position housing without vertical adjustment 
$1,000.00. Other models with vertical adjustment and isolated circuits at 
slight extra cost. 

First surface .040" 

Write us for quotation on your special galvanometer needs 

TECHNICAL INSTRUMENT CO., INC. 
3732 WESTHEIMER RD. HOUSTON 6, TEXAS 
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Speech Equipment. Collins Radio 
Co., Cedar Rapids, Iowa. Catalog 
111 is a 48 page booklet covering 
the company's line of speech input 
consoles, remote equipment, rack 
mounted equipment, test and moni- 
toring equipment, antenna acces- 
sories, racks and panels, custom 
equipment and turntables and 
transducers. The units described 
are illustrated and indexed. 

Small Bobbin Winder. Geo. Stev- 
ens Mfg. Co., Inc., Pulaski Rd. at 
Peterson, Chicago 30, Ill., has 
available a catalog sheet illustrat- 
ing and describing the new model 
38-A miniaturized bobbin winder. 
Of special interest are the slow - 
start feature that avoids possibil- 
ity of wire breakage, and the in- 
stant resetting automatic counter 
that saves time by permitting in- 
stant resetting of the winding 
cycle by merely touching a lever. 

Metal Pretreatment. Specialty 
Coatings, Inc., Division of Thomp- 
son & Co., 1085 Allegheny Ave., 
Oakmont, Pa. A new six -page 
folder describes Vinsynite pretreat- 
ment for all types of metals. It in- 
cludes details of the manner in 
which Vinsynite is used in finishing 
six different types of metal prod- 
ucts for good paint adhesion and 
corrosion resistance. It also gives 
test data to show that Vinsynite 
is unaffected by severe distortion 
and exposure to standard ASTM 
salt spray test. 

Tape -Wire Recorder Replacements. 
Standard Transformer Corp., 3580 
Elston Ave., Chicago 18, Ill., has 
prepared a tape -wire recorder re- 
placement guide, listing 63 models 
of 22 companies manufacturing 
tape and wire recorders. The guide 
is published to fill a need for 
authoritative information on 
power transformer, filter choke 
and audio output transformer re- 
placements. Manufacturer and 
model number, manufacturer's 
part number and Stancor part 
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NEW PRODUCTS (continued) 

numbers are listed for all models 
included in the guide. 

Coaxial Fittings. Coaxial Con- 
nector Co., 35 No. 2nd St., Mt. 
Vernon, N. Y., is offering a cross 
index of Army -Navy coaxial fit- 
tings in a handy 22 in. x 14 in. wall 
chart. This useful quick -reference 
guide lists designations from gov- 
ernment part numbers to equiva- 
lent manufacturers' part numbers. 

Circuit Selectors and Stepping Re- 
lays. G. H. Leland, Inc., 123 Web- 
ster St., Dayton 2, Ohio. Bulletin 
353 CSR contains engineering data 
on Ledex circuit selectors and 
stepping relays. A complete de- 
scription of the product, its 
method of operation, mechanics 
of control, both selective and 
stepping, Cascade Master -Slave 
homing circuit diagram, spark sup- 
pression, types of mountings, rec- 
tifiers and remote Selsyn circuit 
are just a few of the many subjects 
discussed and illustrated in this 
informative bulletin. 

Electron Tube Interchangeability. 
Lewis and Kaufman Ltd., 50 El 
Rancho Ave., Los Gatos, Calif. 
Leaflet Form 253 provides inter- 
changeability data on a series of 
Los Gatos electron tube types. 
Each tube in the series is covered 
with a brief type description and 
list -price information as well as a 
tabulation of the existing tube 
types with which it is directly in- 
terchangeable. 

Printed -Circuit Components. Ra- 
dio Corp. of America, Harrison, 
N. J., has available an 8 -page book- 
let covering printed -circuit com- 
ponents designed for use in tv 
receivers utilizing intercarrier- 
sound systems and having picture 
i -f and sound i -f carriers of 45.75 
mc and 41.25 mc, respectively. The 
components illustrated and de- 
scribed feature high gain, full 
bandpass response and excellent 
skirt selectivity. Dimensional dia- 
grams and response characteris- 
tics are shown. 

Dynamic Tape Tester. Taller & 

Cooper, Inc., 75 Front St., Brook- 
lyn 1, N. Y., recently published a 

It pays to check TEFLON* 

for non -porosity 

Penetrating dye applied on cleaned Teflon part 
will penetrate wherever porosity exists. 

Magnified section of porous Teflon part, even 
when wiped clean, shows telltale dye stains. 
You'll find no such dye penetration in Fluoro - 
flex -T products. 

Assure dielectric stability in parts 
by using non -porous FLU O R O F L E X' - T 

Porosity detracts from any insulating material - even 
from a virtually perfect UHF dielectric such as Teflon. 
How can you tell whether Teflon has porosity? By a 
penetrating colored dye test. Clean the part, apply dye, 
wipe off. When magnified, absorbed spots of dye can be 
plainly seen. 

Put Fluoroflex-T products to the test and you won't 
find any penetration in either rod, tube, or sheet. For 
two reasons: (1) Teflon powder is extruded or molded 
on equipment especially designed to compact it to the 
critical density. This not only prevents porosity but also 
provides highest tensile strength. (2) Normal discolora- 
tions in Teflon are left unbleached to retain this optimum 
density. 

That's why you can always count on Fluoroflex-T for 
electrical stability in severest use. Stress relieved, it is 
also dimensionally stable and machines properly with 
minimum rejects. Write for Bulletin FT -1. 

*DuPont trade mark for its tetrafluoroethylene resin. 
® Resistofiex trade mark for products from fluorocarbon resins. 

RESISTOFLEX 
corporation 

Belleville 9, N.J. 

SPECIALLY ENGINEERED FLEXIBLE RESISTANT PRODUCTS FOR INDUSTRY 
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At 600 M.P.H. :- He Bets___, ----- 

On the 
Wiring System 

For Dependable 
Electronic Wiring 

Leading Manufacturers Choose 
UNILECTRIC Wiring Systems 

Year after year .. . for over ten years 
... UNILECTRIC has produced millions 
of wiring systems for over 150 leading 
manufacturers of electric and electronic 
products. If you still fabricate your own 
electronic wiring it will pay you to in- 
Vestigate UNILEC1RIC. 

There is Only ONE 

Standard of Quality at 
UNILECTRIC 

This intricate wir- 
ing harness for o 
jet auto pilot must 
meet the most 
rigid specifica- 
tions. A pilot's 
life and perhaps a 
major battle de- 
pend on it. 

The same work. 
manship . . . the 
same standards of 
quality protect 
your product wir- 
ing and your pro- 
duct's reputation 
for dependability. 

To assure utmost 
dependability plus 
cost saving engi- 
neering assistance, 
lowcost,.produc- 
tion, and "on - 

schedule deliv- 
ery", investigate 
UNILECTRICtoday. 

Investigate UNILECTRIC Today! 

aaEcrRic 

WHINE SYSTEMS 
Manufactured by 

UNITED MANUFACTURING & SERVICE CO. 
a09 South 6th Street Milwaukee, Wisconsin 

MINIATURIZATION 
Thru constant research, Acme transformer engineers 
have developed designs, that save pounds and 
ounces in weight and provide long -life perform- 
ance. We build miniature transformers by the thou- 
sands, each individually performance tested. 

PRESSURIZED SEAL 
Here is a transformer design with terminals sealed 
under pressure with a resilient sleeve that accom- 
modates expansion and contraction of temperature 
changes. 

PLASTIC COATING 
This is one of a number of ways that plastic has 
been adapted to seal transformers or individual 
coils for service in humid atmospheres or under con- 
ditions which breed fungi. 

At l.C.T.r LQ 
T R A NSF ORMERS 

ACME ELECTRIC CORPORATION 
316 WATER STREET CUBA, NEW YORK 

IN CANADA: ACME ELECTRIC CORPORATION LTD. 
50 NORTH LINE ROAD TORONTO, CANADA 

TELEVISION TUBE 
ALUMINIZER 
Laboratory or semi -production model complete 
with tube gasket, filament supply and gauges. 
Large production machines also available. 

Write us for literature 
giving complete details 

OPTICAL FILM ENGINEERING COMPANY 
2731-37 North Sixth Street 

Philadelphia 33, Pennsylvania 

1 

ENGRAVES t' ROUTS V PROFILES v and MODELS 

Used and endorsed by tool and die. 
electronic. machine, plastics. 
radio. electrical and instrument 
manufacturers. 
A real money saver. 

Special attachments and 
engineering service available 

for production work. 

FREE: Brochure- 
yours upon request. 

Specify the Green Engraver for precision engraving on 
metal, plastics, wood, glass, hard rubber etc.... engraves 
panels, name plates, scales, dials, molds, lenses, instru- 
ments, instruction plates, directional signs ... by simple 
tracing from master. Routing, profiling and tbree dimem- 

Nonat modeling indicate its versatility. 
Electric etching attachment available. 

363 PUTNAM AVENUE CAMBRIDGE MASS 
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NEW PRODUCTS (continued) 

bulletin illustrating and describ- 
ing its dynamic tape tester, a pre- 
cise, coordinated function gener- 
ator that is applicable to the 
computer and control field. The 
unit described consists of six plug- 
in type function plate assemblies 
driven from a common synchron- 
ous motor shaft through a gear 
train; and a reversing clutch is 
provided for rewinding the tape at 
the conclusion of a run. The 
equipment discussed is designed 
for 115-v, 60 -cycle operation. 

Transformer Catalog. Ferranti 
Electric, Inc., 30 Rockefeller Plaza, 
New York, N. Y., has available a 
4 -page catalog illustrating and de- 
scribing a line of hermetically - 
sealed transformers designed to 
MIL -T-27 specifications. In the 
line described are military stand- 
ard filament transformers, military 
standard plate and filament types 
and military standard audio types; 
also filter reactors. Detailed 
specifications and prices on all 
types are given. 

Component Developments. Aerovox 
Corp., New Bedford, Mass. A re- 
cent bulletin deals with electronic 
component developments, particu- 
larly high -temperature metallized - 
paper capacitors, Aerofilm capaci- 
tors, electrolytics operating above 
the present 85 C range, and new 
micas for working temperatures 
up to 125 C. Also included is in- 
formation on duct -type noise -sup- 
pression capacitors, subminiature 
bypass capacitors, miniature bath- 
tubs, Borofilm resistors with tem- 
perature coefficient of 100 ppm or 
less, hermetically -sealed ceramic - 
case Carbofilm resistors, high -volt- 
age plate assemblies and ceramic 
capacitors, and printed -wiring 
development. 

Sound Analyzer. Hermon Hosmer 
Scott, Inc., 385 Putnam Ave., Cam- 
bridge 39, Mass. A single -page 
bulletin gives an illustrated de- 
scription of the type 420-A sound 
analyzer. The unit discussed fea- 
tures filters that are adjustable 
separately in half octaves, porta- 
bility, small size, light weight and 
versatility. Technical specifica- 
tions, response curves and prices 
are included. 

MEET THE EXACTING DEMANDS OF 

ACTUAL SIZE 

SANGAMO TYPE EHT 
TANTALUM CAPACITORS 

The'Sangamo Type EHT tantalum foil electrolytic capacitor has 

been designed for use in audio -frequency transistor circuits, 
such as hearing aids and advanced equipment for defense. 

Since the Type EHT is much 
smaller and lighter in weight 
than oil or wax impregnated 
paper coupling capacitors, it is 

a valuable tool that helps the 
electronic designer realize the in- 
herent transistor advantages of 
miniaturization. 

The Sangamo EHT capacitor uses 

electrodes of high purity tanta- 
lum foil. These electrodes pro- 
vide greater capacitance per unit 
volume than aluminum electrode 

units of similar construction. 

Both the cathode and anode lead 
wires are securely welded to the 

foils for maximum electrical con- 

tact dependency. 

Greater life expectancy is inher- 
ent in the Sangamo EHT because 
of the more stable oxide film 
and the extremely inert charac- 
teristic of tantalum. 

Write for Engineering Data Sheet 

EHT for full information. 

, eve asieahror, .,ckeec;iairfa..w, 
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PLANTS AND PEOPLE 
Edited by WILLIAM G. ARNOLD 

IRE Takes Part In Study Of Bureau Of Standards 
THE Institute of Radio Engineers 
has nominated William L. Everitt, 
radio authority and Dean of the 
College of Engineering, University 
of Illinois, to serve on a committee 
of scientists formed, at the request 
of Secretary of Commerce Sinclair 
Weeks, to evaluate the present 
functions and operations of the Na- 
tional Bureau of Standards in rela- 
tion to the present national needs. 

The nomination came as a result 
of telegrams sent by Secretary 
Weeks to leading scientific and en- 
gineering societies requesting each 
to select one of their members to 
serve on the committee. M. J. Kelly, 
president of Bell Telephone Labora- 
tories, will serve as chairman. 

Dr. Everitt's nomination was 
made only after assurance had been 
received from Secretary Weeks that 
the committee will operate under 
the National Academy of Sciences, 
that it will not be concerned with 
personnel relationships between the 
National Bureau of Standards and 
the Department of Commerce, and 
that the report of the committee 
will be made public. 

Dr. William L. Everitt has had a 
distinguished career as engineer, 
educator, consultant and author of 
text books and scientific articles in 
the radio field, and has held teach- 
ing posts at Cornell University, 
University of Michigan and Ohio 
State University. 

ELECTRONICS AND PLASTICS SHARE HONORS 

Two industries whose interests are closely allied, electronics and plastics, shared 
honors at an awards luncheon in Hollywood, Calif., sponsored by the Plaskon 
Division of Libbey-Owens-Ford Glass Company. Awards of merit were presented 
to Glen E. Swanson, president of Standard Coil, and Mr. Wilcox, founder and presi- 
dent of Wilcox Plastics, Inc., on the occasion of the production of the 100 millionth Standard Coil television tuner board using alkyd plastic segments molded by Wilcox. Left to right are Mr. Swanson, Dr. Lee de Forest, inventor of the electronic 
tube, who presented the awards; Henry W. DeVore, Plaskon sales executive and 

Mr. Wilcox 
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OTHER DEPARTMENTS 

featured for this issue: 

Page 

Electrons At Work 196 

Production Techniques 260 

New Products 298 

New Books 368 

Backtalk 391 

RTMA Adds New Members 
THE RTMA board of directors ap- 
proved the membership applications 
of nine new companies as follows: 

Adler Communications Labora- 
tories, Continental Electronics 
Corp., Dale Products Co., Micro- 
wave Associates, Inc., Morgan - 
Rhein, Inc., Square Root Manufac- 
turing Corp., Tempo T -V Products 
Co., Translite Electronics Corp., 
and Varian Associates. 

Overseas Businessmen 
Survey U.S. Electronics 
IN A 5 week, 4,000 -mile tour of 20 
U. S. manufacturers in 18 cities, 
from Massachusetts to Iowa, a 
group of 9 visiting business men 
from 7 foreign countries covered a 
cross-section of the U. S. electronics 
industry. The international group, 
all foreign representatives of Ad. 
Auriema, Inc., independent exporter 
and sponsor of the "Observatour",. 
observed the latest developments in 
the U. S. electronics industry, and 
obtained information on U. S. 
merchandising techniques. 

One of the plants visited was the 
Stevens Paper Mills, Inc., which 
makes capacitor paper. The group 
also attended the IRE Show during - 
its run in New York and expressed 
amazement at the size of the in- 
dustry as represented by the hun- 
dreds of exhibits. 

Philco Plans Canadian 
TV-Radio Plant 
PHILCO CORP. announced plans for 
a new plant to manufacture televi- 
sion and radio receiving sets in the 
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Music lover, every where are demanding the Monarch-the 

new idea in automatic record changers. Nevi before have 

thew had such fidelity of tone; cor ,lettl- automatic 

selection of all records --12", 10' anc T: such ease of 

operation and unfailing reliability. 

Many leading set makers fit the Monarch as standard- 
you request for information will britg fa I details by 

return. 

3irm ngkam Sound Reproducers Ltd., Old Hal, Staffs. Grams: `Electronic Old Hill, Cradley Heath.' 

ELECTRONICS - June, 1953 Want more information? Use post card on lost page. 343 

www.americanradiohistory.com



suburbs of Toronto, Canada. 
According to an announcement by 

Sydney L. Chapel], president of 
Philco International Corp., the 
manufacturing facility will be 
erected this year within the planned 
community of Don Mills. All pro- 

duction and administrative activi- 
ties now conducted in the plant 
in Toronto will be transferred to 
the new site early in 1954. 

Ground will be broken immedi- 
ately. When complete, it will have 
81,000 sq ft of floor space. 

Screen -settling machine begins to roll as ... 

Westinghouse Expands In The Tube Field 
IN TWO NEW PLANTS Westinghouse 
has undertaken the manufacture of 
an extensive line of electronic tubes. 
At Bath, New York, 145,000 square 
feet of working surface will pro- 
duce the receiver tube line; at 
Elmira, New York, 40 miles away, 
365,000 square feet of plant will 
produce tv picture tubes and indus- 
trial, broadcast and x-ray tubes. 
Also, at Elmira, a pilot operation is 
set up for semiconductor produc- 
tion. 

Not yet in full swing, the Elmira 
plant is turning out 2,000 picture 
tubes a day, with three shifts of 
about 130 workers total. The as- 
sembly line consists of an efficient 
conveyor belt layout, leading from 
nearly automatic machines that seal 
in the faceplates and necks. In 
other nearly automatic machines, 
the phosphor screen is added 
(above). Finally, in long automatic 
furnaces the tubes, each on a sep- 
arate vacuum stand, are heated, 
evacuated and sealed off. 

Appointment of two Westing- 
house executives to newly created 

posts has been announced by E. 
W. Ritter, vice-president in charge 
of the Electronic Tube Division. 

John G. Thompson fills the posi- 
tion of product manager at the 
Bath plant, and Franklin P. Hin- 
man is assigned to duties of prod- 
uct manager at the Elmira plant. 

A. George Rogers has been ap- 
pointed manager of operations for 
the Westinghouse Television Radio 
Division, Metuchen, N. J. 

Mr. Thompson, in his new posi- 
tion, is responsible for coordinating 
all engineering, manufacturing and 
sales activities of the receiving tube 
section of the division. Mr. Hin- 
man is responsible for coordinating 
power tube engineering, manufac- 
turing and sales at the Elmira 
plant. His duties also include di- 
rect management of power tube 
manufacturing. 

Mr. Rogers, a veteran of 26 years 
in the electronics industry, has had 
extensive experience in engineering 
positions which included design, 
test and quality control assign- 
ments. In administrative posts, he 

has directed plant organization, pro- 
duction planning and standardiza- 
tion of inspection and manufactur- 
ing techniques. 

RCA May Establish 
Service Lab In Japan 
AN electronic industry service labo- 
ratory for the assistance of RCA 
licensees may be set up in Japan, 
according to B. E. Shackelford, 
director of the license department 
of RCA International, who is in 
Japan to study the question of 
establishing the lab and also the 
possibility of a manufacturing in- 
vestment by RCA in the country. 

It is reported that RCA has, at 
present, license agreements with 17 
Japanese firms. 

Baker To Receive 
RTMA Medal Of Honor 
W. R. G. BAKER, chairman of the 
National Television System Com- 
mittee and director of the RTMA 
Engineering Department since 
1934, was unanimously chosen by 
the RTMA Board of directors as 
recipient of the second annual 
RTMA Medal of Honor for out- 
standing contribution to the radio - 
tv and electronics industry. 

He was nominated for the award 
by the annual awards committee 
headed by Leslie F. Muter, and 
will receive the medal at the 
RTMA convention in Chicago, June 
15-18. 

The award was established last 
year to provide industry recognition 
of the person, company or organiza- 
tion which has made an outstand- 
ing contribution to the advance- 
ment of the industry. The first 
Medal of Honor was awarded to 
Brig. Gen. David Sarnoff, chairman 
of the board of Radio Corp. of 
America. 

Dr. Baker also was chairman of 
the first National Television System 
Committee which in 1941 proposed 
to the FCC the present transmis- 
sion standards for black and white 
television. The present National 
Television System Committee is en- 
gaged in conducting field tests of a 
compatible color television system 
developed by the committee follow- 
ing the pooling of technical infor- 
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MAGNETIC AMPLIFIERS INC aceo 
The New Automatic Universal 

TRANSISTOR 
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TRACER 
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LITERATURE 

TODAY 

Designing transistor 
circuits - 

comp0 matching and selecting- 

detecting 
comparing, studying effects of 

anomalies-studying usage, over - 
detecting age, 
temperature, failures and cause 
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Trans M HSI-MAG anew tareddThe TEA istor Magnetic 
Amp 

Relic amplifiers. Input sensitivity: 
0.1 volt or better. 

to work with our standard line of magnetic 

components 
these reliable standard ó omp 

AMPLIFIERS for SYSTEMS Specify TABLE MAGNETIC 
SERVO 

ADJUS IC AMPLIFIER AMPLIFIERS 
MAGNE MAGNETIC REGULATORS PUSH- VOLTAGE RMERS UL 

MAGNETIC TRANSFO 
SATURABLE 
MAGNETIC RELAYS 
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MAGNETIC AMPLIFIERS INC 
632 TINTON AVE. NEW YORK 55, N. Y. CYPRESS 2-6610 
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The 

Inside 

Story Is 

Always 

"Quality" í 

Phalan Hook-up Wire 

Phalotube 300 Ohm 
Television Transmission Line 

Phalocom Shielded 
Communication Cable 

Phalocord Cord Sets 

Phalo-X Custom -Made Cables 

When the carton is marked 

PHALO ... the inside story is 

always quality! 

The most graphic endorsement of this 

claim is the steadily increasing number 

of PHALO cartons and spools being 

shipped daily! 

Ask for the new 46 -page illustrated 
FHALO I CATALOG 

PHALO PLASTICS CORPORATION 
CORNER OF COMMERCIAL ST. WORCESTER MASS. 

Thermoplastic Insulated Wire, Cables, Cord Sets and Tubing 

PLANTS AND PEOPLE (continued) 

mation by all tv manufacturers. 
Dr. Baker, who recently testified 

before the House Interstate and 
Foreign Commerce Committee, was 
highly lauded by chairman Charles 
Wolverton (R.,N.J.) for his great 
service to the industry and to 
the government in directing the 
NTSC's recent activities in color 
television. 

Raytheon Appoints New 
Radio-TV Head 

Henry F. Argento 

THE appointment of Henry F. Ar- 
gento as vice-president and general 
manager of Raytheon Television 
and Radio Corp., was announced re- 
cently by C. F. Adams, Jr., presi- 
dent of Raytheon. 

Mr. Argento has been with Ray- 
theon since 1932, and has most re- 
cently served as assistant vice-presi- 
dent and assistant manager of 
Raytheon's power tube division. 

Graduating from Harvard with a 
degree in physics, he entered busi- 
ness as a research engineer at the 
Radio Frequency Laboratory, Boon- 
ton, N. J., in 1931. A year later he 
joined the Raytheon organization. 

General Maude Heads 
USAF Research Center 
MAJ. GEN. RAYMOND C. MAUDE, for- 
merly director of Air Force Com- 
munications at Headquarters, U. S. 
Air Force, has assumed command 
of the Air Force Cambridge Re- 
search Center at Cambridge, Mass., 
according to an announcement by 
Lt. Gen. Earle E. Partridge, com- 
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PLANTS AND PEOPLE (continued) 

manding general of the Air Re- 
search and Development Command 
in Baltimore. 

Recently appointed deputy com- 
manding general of the Air Force 
Cambridge Research Center, Gen- 
eral Maude succeeded Maj. Gen. 
James F. Phillips as commanding 
general of the Center. General 
Phillips is retiring from active duty 
after 30 years of continuous service 
with the Army and Air Force. 

Appointed director of Air Force 
Communications in the summer of 
1951, Gen. Maude has guided U. 
S. Air Force communication -elec- 
tronics activities through a period 
of intensive expansion. 

During World War II, Gen. 
Maude served in Europe as com- 
munications officer of the Ninth 
Bomber Command and later as 
director of communications for the 
29th Tactical Air Command. In 
August, 1945, he was named com- 
munications officer of the U. S. Air 
Forces in Europe. 

Fairchild Appoints 
Missile Director 

Francis J. Gaffney 

THE appointment of Francis J. 
Gaffney to the post of director of 
engineering for the Guided Missiles 
Division of the Fairchild Engine 
and Airplane Corp. was announced 
by Edwin A. Speakman, general 
manager. Mr. Gaffney, who was 
general manager of the Polytechnic 
Research and Development Com- 
pany, is widely known for his work 
in the field of microwave measure- 
ment and pulse circuit techniques. 
During World War II he headed the 

Minimum Wiring 
Labor Costs 

* 
Components Readily 

Accessible 
* 

Reduced 
Inspection Time 

* 
Uniform Wiring 

* 
Quick, Easy Soldering 

* 
Fast 

Assembly -Servicing 

Aids 
Sub -Miniaturization 

* 
Improved Reliability 

Hügh Military and 
Commercial Acceptance i ,JI 3 

G -E Print -Wire circuit designed for rodio turret tuning. 

A DEPENDABLE SOLUTION TO 

ELECTRONIC DESIGN PROBLEMS 

70) quickly solves many of your design and manu- 
Here is a new electronic component that 

facturing problems! The complete value of G -E 
"Print -Wire" Circuit Boards has been well estab- 

lished in successful military and commercial applications. A 
product of concentrated General Electric research over several 
years, its high acceptance today clearly indicates a much broader 
scope of applied use. 

Take advantage now of this opportunity to discuss your 
specialized requirements for all types of quality circuit boards. 
G -E engineers are prepared to furnish complete details for 
including solder -plated General Electric "Print -Wire" Circuit 
Boards in your design plans. 

PHONE OR WIRE US TODAY! General Electric Company, 
Section 463, Components Department, Electronics Park, Syra- 
cuse, New York. 

G -E Components Department Products Include: 
Radio and TV cabinets and matching base cabinets 

Precision Metal Parts 
"Print -Wire" Circuit Boards 
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The complete MS (Military Standard) line of 

Hermetically -Sealed Power & Filament Transformers 
CHICAGO TRANSFORMER now offers all 
units in the Military Standard (Ms) 
line, as established jointly by the 
three armed forces (Army Signal 
Corps, Navy Bureau of Ships, and 
Air Force) working through ASESA 
(Armed Services Electronic Standards 
Agency) and in cooperation with the 
transformer industry. The complete 
line is housed in CHICAGO'S one-piece 
drawn -steel cases. Outside case di- 
mensions and mounting dimensions 
are within the tolerances of the Mili- 
tary Standard specification. Terminal 
arrangements and markings are also 
in accordance with the same specifi- 
cation. Tests conducted in the CHICAGO 
TRANSFORMER laboratories indicate 
that all units will meet the require- 
ments of Grade 1, MIL -T-27 specifica- 
tions for Class A operation. The Mili- 
tary Standard line should find wide 
usage in military airborne, marine, 
and ground communication equip- 
ment, and particularly for research 
and development applications, pilot 
runs and pre -production models. 

POWER TRANSFORMERS-INPUT REACTOR SYSTEMS(PRIMARY-105/115/125 V.-Frequency 54-66 cycles) 

CATALOG 
NUMBER 

MIL -T-27 
PART NO. 

HIGH VOLTAGE SECONDARY 
A -C Volts D -C MA. 

D -C V 
OUTPUT 

RECT. FIL. 
Volts Amps. 

FIL. NO. 2 
Volts Amps. 

WT. 
LBS. 

PMS-70 MS -90026 200-100-0-100-200 70 385 6.3/5 2 6.3 3 4 
PMS-70A MS -90027 325-0-325 70 260 6.3/5 2 6.3 4 5 
PMS-150 MS -90028 325-0-325 150 245 6.3 5 5 3 71 
PMS-175 MS -90029 400-0.400 175 318 5 3 6.3 8 10 
PMS-250 MS -90030 450-0-450 250 345 5 3 6.3 8 13 

PMS-350 MS -90031 350-0-350 250 255 712 
PMS-550 MS -90032 550-0-550 250 419 11 

PMS-800 MS -90036 800-0-800 250 640 161/2 

FILAMENT TRANSFORMERS (PRIMARY: -105/115/125 V.-Frequency 54-66 cycles) 

CATALOG 
NUMBER 

MIL -T-27 
PART NO. 

SECONDARY 
Volts Amps 

INSULATION 
VOLTS RMS WT. LBS. 

FMS -23 MS -90016 2.5 3.0 2500 11/2 

FMS -210 MS -90017 2.5 10 2500 21/2 

FMS -53 MS -90018 5.0 3.0 2500 13/4 

FMS -510 MS -90019 5.0 10 2500 4 

FMS -62 MS -90020 6.3 2.0 2500 13/4 

FMS -65 MS -90021 6.3 5.0 2500 23/4 

FMS -610 MS -90022 6.3 CT 10 2500 5 

FMS -620 MS -90023 6.3 20 2500 8 

FMS -210H MS -90024 2.5 10 10000 434 

FMS -510H MS -90025 5.0 10 10000 7 

Free "New Equipment" Catalog 
You'll also want the full details on CHICAGO'S 
New Equipment Line of famous "Sealed -in -Steel" Transformers. 
Write for Free Catalog CT -153 today, or get it from your 
electronic parts distributor. 

CHICAGO TRANSFORMER 
DIVISION OF ESSEX WIRE CORPORATION 

3501 ADDISON STREET, CHICAGO 18, ILL. 

PLANTS AND PEOPLE (continued) 

Test Equipment Group in the MIT 
Radiation Labs from which came 
many wartime advances in radar 
and microwave equipment. 

After the war, Mr. Gaffney joined 
the Polytechnic Research and De- 
velopment Company as chief engi- 
neer. He became general manager 
in 1950. 

Pioneer Constructs New 
TV Picture Tube Plant 
CONSTRUCTION of a new plant for 
manufacturing tv picture tubes will 
be started for Pioneer Electronics 
Corp. of Santa Monica, it was an- 
nounced by L. M. Parrish, presi- 
dent. 

Located in West Los Angeles, the 
new plant will have 30,000 sq ft of 
enclosed space and 20,000 sq ft of 
paved ground for parking, loading 
and for potential expansion. 

Proposed Pioneer Plant 

It is expected that the new plant 
will add a 500 -percent increase to 
the company's production of 1,500 
picture tubes a week. 

The building will cost an esti- 
mated $200,000 to build. Pioneer 
will invest an additional $250,000 
in new equipment. Special-purpose 
vacuum tubes for aircraft manufac- 
turers, now made in a separate 
building, will also be produced in 
the new plant. 

Hobbs Elected V -P 
Of Harvey -Wells 
MARVIN HOBBS, who recently joined 
Harvey -Wells Electronics as direc- 
tor of engineering, has been elected 
vice-president and a member of the 
board of directors. 

From 1950 to 1952 Mr. Hobbs 
was on the staff of the Office of the 
Secretary of Defense, as director of 
the Electronics Division of the 
Munitions Board and the Defense 
Department member of the Elec- 
tronics Production Board. Prior to 
that period, he spent 20 years in the 
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PLANTS AND PEOPLE (continued) 

industry in engineering positions 
with RCA, Scott, General Motors 
and Zenith. During World War II 
he was chief of the Electronics 
Branch, Radio and Radar Division, 
War Production Board, and opera- 
tions analyst on the staff of the Far 
East Air Forces. 

Marconi Opens Tube 
Plant In Italy 
A NEW factory for making elec- 
tronic tubes has begun production 
at Aquila, Italy. Belonging to the 
"Marconi Italiana" company, the 
plant makes transmitting tubes and 
receiving tubes. Two hundred work- 
ers are now employed and the num- 
ber will be gradually raised to 300 
in the course of a year. 

Hoffman Names Whitney 
Assistant To President 

Marvin G. Whitney 

MARVIN G. WHITNEY has been ap- 
pointed as assistant to president of 
Hoffman Radio Corp. with current 
assignment on television engineer- 
ing, quality control and product de- 
sign, according to an announcement 
by H. Leslie Hoffman, president. 

A graduate of Rensselaer Poly- 
technic Institute, he was with RCA 
in various product and plant man- 
ager capacities for the period of 13 

years. This included broadcasting 
and industrial equipment manufac- 
turing at the Camden, N. J. plant 
and later government equipment 
manufacturing in the same factory 

1 DC -AC CHOPPERS 1 

New 1953 Models for Military Use - 
0 -500 CPS ' t 113 -, BIM Mill Id 

DC AC CHOPPER 

sea 

Tops in Performance-Tops in Dependability 

Stevens -Arnold choppers are electro -mechanical precision vibrators that 

are used as modulators or demodulators: Designed specifically for airborne 

applications, and 1000 hours operation. 

Gold contacts used exclusively. Gold is the only material that assures 

superior chopper -performance in the critical 0-1 t2 volt DC range. 

Multiple testing guarantees uniformity. Before shipment, each unit 

must pass two complete operating tests at 3 different temperatures- 

-55°C., +25°C. and +85°C. 

Not only are all military specifications met, but liberal safety factors 

have been provided to meet emergency conditions of voltage and 

frequency. Example: - frequency tolerance 0-500 cps, coil voltage 

tolerance +30% -20%. 

Also Available 60 -CYCLE TYPES 

A complete line of single and 
double -pole types. 

SEND COUPON TODAY FOR COMPLETE INFORMATION O NM 0 NM BM IBM 

STEVENS 
ARNOLD 
INCORPORATED 

22 Elkins Street 
South Boston 27, Mass. 

SA -6 

STEVENS -ARNOLD, Inc. 
22 Elkins St., South Boston 27, Mass. 

Please send me the following catalog (s) 

Catalog 208 B - (0-500 cps) 
Catalog 246 D - (60 cps) 

NAME 

COMPANY 

STREET 

CITY ZONE STATE 

IBM NM BM INIZ 

ELECTRONICS - June, 1953 Want more information? Use post card on last page. 349 

www.americanradiohistory.com



PLANTS AND PEOPLE (continued) 

"700" RECORDERS 
RACK MOUNTED 7128 (12") RE- 

CORDER...Operation, control, load- 
ing and adjustments from front Sur- 
face. 

...the only oscillograph recorder using 12" recording media that 
can be conveniently mounted in a 19" relay rack. All operating con- 
trols are on one surface. Loading and unloading can be accomplished 
easily and quickly from this same surface. Input connectors can be 
supplied as shown or installed on the top end of the recorder, leaving 
the operating panel free of cabling. "700" recorders can be supplied 
in 115 Volt, 60 cycle and 23.5-28.5 Volt D.C. Models. 

Exclusive Heiland Features Designed for rack or table amounting Operation, control, 
loading and maintenance from one surface Direct monitoring of galvanometer light spots 
while recording Damping resistor panel 

Automatic light adjustment with record 
speed change. 

Additional 
HEILAND FEATURES 

Simultaneous monitoring, scanning 
and recording 

Rapid, simple daylight loading 
Magazine capacity; paper 200', film 150' 

Adjustable record widths 

Adjustable automatic record length 

Automatic record numbering 

Footage counter 

Selectable recording speeds 

Precision time lines 

Event timer 

Static reference trace 

Trace identification 

Remote operation 
Multiple operation 
Lamp failure indicators 

Record travel indicator 
Compact...lightweight...rugged 

Write for catalog giving 
complete information on the 
Heiland "700" recorders and . 

other multi -channel recorders, 
accessories and galvanometers... 

OPEN VIEW OF 708.8 (8") recorder showing 
supply and take-up drums, operating controls. 

Other Heiland Recorders 
500-B -Portable oscillograph recorder. Com- 
pact and lightweight providing maximum 
portability and versatility where it is desired 
to record up to 12 phenomena. 4" x 100' re- 
cording paper, 23.5-28.5 Volt D.C. 

A-401 -Completely portable. Optimal 8 volt 
battery pack provides self contained power 
source. Can also be supplied in 23.5-28.5 D.C. 
Models. 6 channels.2" x 100' recording paper. 

Watch our ads for announcement of new products. 

HEILAND RESEARCH CORPORATION 130 East Fiftlh Avenue, Denver, Colorado 

and more recently in the new RCA 
engineering plant at Moorestown, 
N. J. 

Olympic Buys Electrona 
R. BOWLING BARNES, president of 
Olympic Development Company, 
subsidiary of Olympic Radio and 
Television, Inc., announced the ac- 
quisition of the Electrona Corp. of 
Irvington, N. J. 

The Electrona Corp. will continue 
operations at its Irvington labora- 
tories under the direction of Carl 
Bosch, who becomes vice-president 
and director of research of Elec- 
trona. It will be directly affiliated 
with the Olympic Development 
Company. 

Carl Bosch, who received his doc- 
torate from the University of Ber- 
lin, and his staff are currently en- 
gaged in both civilian and military 
research work with particular em- 
phasis on radiation detection. 

Crawford Elected 
Radiart President 

Harry C. Crawford 

OCTAVE BLAKE, president of the 
Cornell-Dubilier Electric Corp. and 
chairman of the board of its sub- 
sidiary, the Radiart Corp., an- 
nounced the election of Harry C. 
Crawford as president of the Radi - 
art Corp., replacing L. K. Wildberg. 

Mr. Crawford has been asso- 
ciated with Cornell-Dubilier and 
Radiart for the past 8 years as 
works manager as well as comp- 
troller and assistant treasurer. He 
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PLANTS AND PEOPLE (continued) 

was industrial engineer for 2 years 
with Douglas Aircraft and spent 5 

years as vice-president and sales 
manager with International Piston 
Ring Co., coming there from 
Thompson products where he served 
20 years as business manager of 
their automotive parts replacement 
division. 

Iron Fireman 
Goes Electronic 
WHAT has been known as the Heat 
ing Control Division of Iron Fire- 
man Manufacturing Co. will now be 
designated the Electronics Division, 
Frank S. Hecox, company vice- 
president and treasurer recently 
announced. 

The division will continue to 
manufacture electrical controls and 
other items of Iron Fireman equip- 
ment, Hecox stated. The new name 
was selected to eliminate local con- 
fusion with other Iron Fireman 
operations and to reflect an ex- 
pansion into components for elec- 
tronics systems and other types of 
electrical instruments. "Our plan 
for the next five years will lead us 
more and more into the electronics 
field in addition to our continuing 
research and development on elec- 
trical motors and automatic con- 
trols," Hecox declared. 

Mitchell Elected President 
Of RCA Communications 
ELECTION of Thomas H. Mitchell as 
president of RCA Communication, 
Inc. was announced recently by 
Brig. General David Sarnoff, chair- 
man of the board of RCA. 

Mr. Mitchell, executive vice-presi- 
dent of RCA Communications since 
1944, succeeds H. C. Ingles who re- 
tired at the age of 65. Mr. Ingles 
has served as president for 6 years, 
having joined RCA Communications 
soon after his retirement in 1947 

as a Major General and Chief Sig- 
nal Officer, U. S. Army. 

A graduate of the U. S. Naval 
Academy at Annapolis. Mr. Mitchell 
entered the communications field in 
1927. He worked for two years in 
the Pacific sales division and engi- 
neering department of RCA Com- 
munications, and in 1929 became 
district manager for the Radio - 

ELECTRONICS - June, 1953 

Send your specifi- 
cations for recom- 
mendations - 
Steward Engineers 
are your Engineers - no obligation. 

DON'T LET 

TOLERANCE 

or UNIFORMITY 
TRO UDL E YOU! 

Pressed Steatite Parts 
offer these advantages 

Steward's interest in your parts starts with the 
material. That's why "Lavite" Steatite-a product 
of private research and development - can claim 
and prove individually superior qualities. 

"Lavite" Steatite, featuring low loss at high 
frequency, is kept under close laboratory control 
from raw ingredients to finished parts-therefore, 
a superior product at lowest cost. 

Parts of "Lavite" Pressed Steatite, made only 
by Steward, are closely controlled throughout 
manufacture to completely satisfy the dimensions 
for average requirements. For those applications 
demanding unusually close tolerances, the "Lavite"' 
Steatite parts may be precision machined. 

You have a wide selection of specific properties' 
from which to choose. 

Quantity? Just tell me how many and how 
soon. 

D. M. STEWARD MANUFACTURING CO. 

3604 Jerc me Avenue Chattanooga, Tennessee 

Sales Offices in Principal Cities 
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 Hand Stamps 

Engraved Inserts for Dies . 

Shank Style Stamping Dies 

Embossing Dies 

Code Stamps 

SHARP 
PERMANENT 
MARKING 

WITH HI -DUTY 
MARKING TOOLS 

For legible permanent marking of metal components use 
engraved lettering tools. Precision engraved dies and inserts 
for indenting or embossing identification on your parts will 

1. Improve appearance. 
2. Advertise throughout life of part. 

3. Facilitate reordering. 
'Write for free catalog on Production Marking Equipment. 

GEO. T. SCHMIDT, INC. Ì5 
MARKING MACHINES MARKING TOOLS 

1804 Belle Plaine Ave., Chicago 13, III. 

COMPLETE MACHINE FACILITIES TO PRODUCE 

Steel Type 

Numbering Head,. 

Marking Machines 

Nameplate Marking 
Equipment 

PLANTS AND PEOPLE (continued) 

marine Corp. of America in Los 
Angeles. In 1930 he transferred 
back to RCA Communications 
where he held increasingly im- 
portant posts. 

After service as a Colonel in the 
Army Communications Service dur- 
ing World War II, Mr. Mitchell re- 
joined RCA Communications as 
General manager and soon after 
was elected executive vice-presi- 
dent. 

European Firm Expands 
ISOFIL S. A., connected with Aisma- 
libar S. A. of Switzerland and 
Spain, will produce filaments for 
lamps, radio tubes, x-ray tubes and 
other products in San Paulo, Bra- 
zil. Swiss capital will be 50 per- 
cent, represented by machinery and 
equipment. 

Production Starts In 
New IRC Plant 
PRODUCTION is already underway in 
the $200,000 plant of the Interna- 
tional Resistance Co., located on a 
66 -acre site in Asheville, N. C. Op- 
erating at full strength, the plant 

New IRC plant 

will employ approximately 500 per- 
sons of which the majority will be 
women. H. J. McCaully, formerly 
assistant to IRC's executive vice- 
president, will manage the Ashe- 
ville plant. 

Raytheon To Merge 
Radio-TV Subsidiary 
RAYTHEON Television and Radio 
Corp. will be merged into the Ray- 
theon Manufacturing Corp., the 
parent company, as of the close of 
business on May 31, 1953, it was re- 
cently announced. The merger will 
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PLANTS AND PEOPLE (continued) 

coincide with the beginning of the 
new fiscal year on June 1, 1953. 

In announcing the planned mer- 
ger, C. F. Adams, Jr., president of 
Raytheon, said, "this action will 
complete the integration of all the 
company's operations into a single 
corporate structure. The television, 
radio and government business now 
being carried on by Raytheon Tele- 
vision and Radio Corp. will be con- 
tinued as a divisional operation of 
the parent company, comparable to 
its other operating divisions with 
its headquarters continuing to be in 
Chicago. The merger will not 
affect the internal management 
structure of the new division, its 
policies or any of its personnel or 
distributor -dealer arrangements." 

DuMont Named Microwave 
Distributor For Motorola 
THE Television Transmitter Divi- 
sion of Allen B. DuMont Labora- 
tories, Inc., has been named as sole 
distributor for Motorola microwave 
equipment for the tv broadcast in- 
dustry, it was announced recently 
by James B. Tharpe, national sales 
manager of the DuMont division. 

Dunbar Joins 
Dalmo Victor 

Allen S. Dunbar 

ALLEN S. DUNBAR, for the past 3 

years senior research engineer for 
the Stanford Research Institute, 
has joined Dalmo Victor Company 
as assistant director of research, 
the San Carlos electronics firm an- 

WILEY books 
Just published ... first book in a field of vast possibilities .. . 

MICROWAVE SPECTROSCOPY 
By WALTER GORDY, Duke University, WILLIAM V. SMITH, University 

of Delaware, and RALPH TRAMBARULO, Pennsylvania State College 

This important new book describes the use of an instrument more than 100,000 times as 
sensitive as the best optical spectroscope with infra -red gratings. It brings you up 
to date on the theory, experimental techniques, and applications of the most powerful 
method yet developed for evaluating molecular structure and for investigating nuclear 
effects on molecular spectra. Formulas and tables are included to facilitate the work of 
analyzing and interpreting microwave data. 
1953 446 pages illus. $8.00 

Revolutionary new procedures slash drafting time up to 50°o 

SIMPLIFIED DRAFTING PRACTICE 
By WILLIAM L. HEALY and ARTHUR H. RAU 

both of General Electric Company 
Clearly explains the revolutionary new tested and proven procedures which can slash drafting 
costs and time up to 50%. This important new book tells how useless artistic frills can 
be eliminated from engineering drawings to make them easier to draft, read, and interpret ... with no sacrifice in clarity or accuracy. 

1953 156 pages illus. $5.00 

"A notable contribution" Radio & Television News 

ESSENTIALS OF MICROWAVES 
By ROBERT B. MUCHMORE, Hughes Aircraft Company 

Fundamental empirical laws that govern wave propagation and reflection; wave guides; 
resonators, etc., and applications of microwave equipment. All interpreted, described and 
judged on the basis of measurements that can be made. 

1952 236 pages illus. $4.50 

Now ... do away with wasteful "cut -and -try" methods. Read .. . 

VACUUM TUBE OSCILLATORS 
By WILLIAM A. EDSON, Stanford University 

Here is the volume engineers and designers have been waiting for . the very first 
comprehensive work on oscillator design and operation. It covers the many factors 
affecting the behavior of oscillators, shows you how to predict this behavior, and how to 
design circuits to meet your specific needs. 

This one handy source gives all the facts you need on electronics, circuit theory, and 
dynamics-for the clearest possible picture of oscillator operation. 

1952 476 pages illus. $7.50 

Look at control in terms of the work it is designed to do 

ELECTRIC CONTROL SYSTEMS, 3rd Edition 
By RICHARD W. JONES, Northwestern Technological Institute 

Control components are covered in terms of the functions to be performed in this practical 
new book. It integrates the knowledge of electrical machinery, electronics, circuits, and 
transients needed for a sound understanding of the functioning of control systems. 
1953 511 pages illus. $7.75 

The first comprehensive treatment 
FUNDAMENTALS OF ENGINEERING ELECTRONICS 

2nd Edition 
By WILLIAM G. DOW, University of Michigan 

A realistic and quantitatively usable conception of the principles that govern the internal 
behavior of electronic devices. Completely revised and up to date, with MKS system of 
units employed throughout. 
1952 627 pages illus. $8.50 

-Mail Coupon for FREE Examination. 
JOHN WILEY & SONS, Inc. 440 Fourth Ave., New York 16, N. Y. 
Please ship book(s) checked below for FREE examination. Within 10 days I will remit 
price plus postage for any I wish to keep, and return any I do not wish to keep. 

MICROWAVE SPECTROSCOPY 
D SIMPLIFIED DRAFTING PRACTICE 
D ESSENTIALS OF MICROWAVES 

VACUUM TUBE OSCILLATORS 
ELECTRIC CONTROL SYSTEMS 
FUNDAMENTALS OF 
ENGINEERING ELECTRONICS CITY ZONE .... STATE ......... 

SAVE POSTAGE. Enclose remittance now and we stand all packing and Mipiing costs. Prom:;t rat nd 
on any books you return. E-63. 

NAME 

ADDRESS 

-I 

L 
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Kcnvon 
SPECIAL Transformers 
Have Many Applications 

"Ken -Seal" Molded Units 
There are many transformer applications in which hermetic sealing can be 
achieved more desirably than with metal casings. This is especially true where weight, 
space and cost are important factors. To satisfy this demand Kenyon has introduced 
"Ken -Seal" molded transformers which meet all government specifications. The 
molded process was chosen in preference to dipping or encapsulation because it 
produces a finished product of controllable, definite dimensions, with a uniform 
amount of sealing thickness. 

An easily mixed casting resin is used, with cast separable molds for large production 
or small strippable molds for smaller quantities. This simple process insures 
uniformity and efficient sealing at low cost. "Ken -Seal" molded units may be the 
answer to some of your transformer problems. Send us your inquiries. We're in 
production now. 

No matter what your transformer requirements may be con- 
tact Kenyon first. Our engineers will endeavor to show you 
how you can increase efficiency at low cost by choosing a 
transformer from the complete Kenyon line. 

KENYON TRANSFORMER CO., Inc. 
840 Barry Street, New York 59, N. Y. 

nounced recently. 
Mr. Dunbar, 31, works in the field 

of microwave optics and on the 
theory of doubly curved antenna re- 
flectors, in which capacity he has 
been a consultant to Dalmo Victor. 

From 1946 to 1949 he was a re- 
search scientist for the Naval Re- 
search Laboratory and from 1943 to 
1945 he was a staff member of the 
antenna group at the MIT radiation 
laboratory. 

Burroughs Seeks To 
Change Its Name 
IN PROXIES mailed to its 29,000 
stockholders throughout the world, 
the management of Burroughs Add- 
ing Machine Company has proposed 
that the organization's 48 year -old 
name be changed to Burroughs Cor- 
poration. If adopted, the new name 
will be put into effect by the com- 
pany as rapidly as legal require- 
ments can be accomplished. 

Mr. John S. Coleman, president, 
explained that Burroughs Corpora- 
tion carries the essential name of 
the founder, but does not have the 
limitations of Burroughs Adding 
Machine Company. 

"Years ago, the present company 
name was completely adequate," 
Mr. Coleman said. "The organiza- 
tion built adding machines. That 
was all." 

Today Burroughs produces a 
wide array of equipment for busi- 
ness and the government, including 
electronic instruments for scientific 
use and precision navigation, firing 
control and sighting instruments 
and systems for the Armed Serv- 
ices. 

Mr. Coleman pointed out that the 
physical growth of the company had 
paralleled its growth beyond its 
early single -line manufacture of 
adding machines. 

"This growth has been greatly 
accelerated since World War II," he 
said. "In the six years since 1947, 
our plants have increased from 5 to 
15, and our employment from 10,000 
to 20,000." 

Sonkin Joins Stanford 
DR. Simon Sonkin of City College 
of New York has been appointed 
professor in Stanford University's 
microwave laboratory, and will 
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PLANTS AND PEOPLE (continued) 

handle radio -frequency and tube 
problems connected with the 1,000,- 
000,000 -volt linear accelerator in 
the laboratory. 

John Ruze Heads 
Gabriel Labs 

John Ruze 

APPOINTMENT of John Ruze as di- 
rector in full charge of the Gabriel 
Laboratories was recently an- 
nounced by John H. Briggs, presi- 
dent. 

The new director became head of 
the antenna design section at Sig- 
nal Corps Engineering Laboratories 
during World War II. In this posi- 
tion he directed the development 
and design of many radar and IFF 
antenna systems. 

In 1946 he joined the Air Force 
Cambridge Research Center where 
he served as assistant chief of the 
antenna laboratory. Here he spe- 
cialized in microwave optics, espe- 
cially wide-angle metal -plate lenses 
and high -gain steerable antenna 
arrays. 

John K. West Elected 
A Director Of NBC 

ELECTION of John K. West as a 
member of the board of directors of 
the National Broadcasting Com- 
pany was announced recently by 
Brig. General David Sarnoff, chair- 
man of the board of RCA and NBC. 

West is vice-president in charge 
of the western division of NBC 

CORD 
SETS 

WITH 

MOLDED FITTINGS 
FROM 

WHITNEY BLAKE 

Whitney Blake Company is equipped to mold rubber and plastic fittings 

onto flexible cord, shielded communications wires and multiple conduc- 

tor cables - in addition to making the cordage itself. 

Whitney Blake has wide experience in designing and manufacturing 

shielded multiple conductor cables and assembling intricate connectors 

for electronic applications. Skilled workers, modern equipment, efficient 

production methods and careful quality control assure dependable, first 

quality cord sets. 

Where standard molds are unsuitable, Whitney Blake will design and 

make special plugs, connectors, strain reliefs and junction box blocks 

that provide the water- and impact -resistance, small size, light weight 

and protection from tampering required for many new applications. 

For help with your special cord set problems, contact us for the address 

of your nearest Whitney Blake representative. He will be glad to work 

with you. If your product is in the design stage, information on its 

intended use may enable him to suggest a cord set construction using 

conventional parts at savings to you. 

WELL BUILT WIRES SINCE 1899 

(eNB>A® 

WHITNEY BLAKE CO. 

NEW HAVEN 14, CONNECTICUT 
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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" lg.) 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. 

*REG. TRADE MARK BENDIX AVIATION CORPORATION 

AVERAGE ELECTRICAL CHARACTERISTICS -AY -200 SERIES** 

Type 
Number 

Input Veltave 
Nominal 

Excitation 

Input 
Current 

MltOamperes 

Input 
Power 
Watt. 

Input 
Impedance 

Ohms 

Seta Output 
Voltages 

Line to UM 

Rater 
RealebMa 

(DC) 
Ohms 

Stater 
Resletance 

(DC) 
Ohms 

Maximum 
Error Spread 

Minutes 

Transmitters 
AY201.1 26V, 400., I ph. 225 1.25 25+1115 11.8 9.5 3.5 15 

AY201-4 26V, 400,1 ph. 100 0.45 45+1225 11.8 16.0 6.7 20 

Receivers AY201.2 26V, 400-. 1 ph. 100 0.45 45+1225 11.8 16.0 6.7 45 

Control 
Trans- 
formers 

AY201-3 From 
Trans. Dependent Upon Circuit DesignAu 

42.0 10.8 15 

AY201.5 From Trans. 
Autosyn Dependent Upon Circuit Design 250.0 63.0 15 

Resolvers 
AY221-3 26V,400-, 1 ph. 60 0.35 108+1425 11.8 53.0 12.5 20 

AY241.5 1V, 30.,1 ph. 3.7 - 240+1130 0.34 239.0 180.0 40 

Differentials AY231-3 FroAmuTosans. 

y Dependent Upon Circuit Design 14.0 10.8 20 

**Also includes High Frequency Resolvers designed for use up to 100KC (AY251.24) 

AY -500 (PYGMY) SERIES 

Transmitters AY503-4 26V, 400. I ph. 235 2.2 45+1100 11.8 25.0 10.5 24 

Receivers AY503-2 26V, 400-,1 ph. 235 2.2 45+1100 11.8 23.0 10.5 90 

Control 
Trans- 
formers 

AY503.3 From Trans. 
Autosyn Dependent Upon Circuit Design 170.0 45.0 24 

AYE -5 From Trans. 
Autosyn Dependent Upon Circuit Design 550.0 188.0 30 

Resolvers 
AY523.3 26V, 400-,1 ph. 45 0.5 290+1490 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 AY533-3 From Trans.Dependent 
Y 

Upon Circuit Design 45.0 93.0 30 

For detailed information, write fo Dept H. 

ECLIPSE -PIONEER DIVISION of 
TETERBORO, NEW JERSEY 

v:: 
-end'//2 
Avunor. CORPO 

Export Sales: Bendix Internationol Division, 72 Fifth Avenue, New York 11, N. Y. 

PLANTS AND PEOPLE (continued) 

with headquarters in Hollywood, a 
post he has held since 1950. General 
Sarnoff said that Mr. West's elec- 
tion to the NBC board of directors 
was not only in recognition of fine 
performance of his duties but also 
of the growing importance of the 
West Coast in radio and television 
broadcasting. 

Mr. West has long been asso- 
ciated with RCA, having been en- 
gaged in sales, advertising and 
public relations for the RCA Victor 
division beginning in 1930. He was 
named vice-president in charge of 
public relations for the RCA Victor 
division in 1947. 

Quam-Nichols Plant 
Ready In July 
THE Quam-Nichols Company's new 
factory and executive offices on Chi- 
cago's South Side will be fully occu- 
pied by mid -July, according to Matt 
Little, president. 

A feature of the new plant is the 
experimental and development labo- 
ratory designed by J. P. Quam, 
board chairman of the company and 
inventor of many of its products. 

Quam-Nichols factory 

The new building will have more 
than twice the productive capacity 
of the old plant. Moving from the 
present plant will begin in late May, 
with full production in the new 
plant scheduled for July 20, at the 
end of the summer vacation periods. 

Corning Appoints Five 
To New Division 
FIVE major appointments in Cor- 
ning Glass Works and the establish- 
ment of a new operating division in 
the company were announced re- 
cently. 

Three new officers, John L. Hani- 
gan, Frederick H. Knight and 
Henry H. Sayles were elected vice- 
president, secretary and assistant 
secretary respectively. Thomas 
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PLANTS AND PEOPLE (continued) 

Waaland was appointed director of 

industrial relations and John F. G. 

Hicks was made general manager 
of the newly formed International 
Division of Corning Glass Works. 
The International Division will con- 

solidate under one head all foreign 
activities of the company, including 
export sales, foreign licenses, ex- 

ploration of new overseas markets 
and relations with Corning's f or- 

eign subsidiaries and associates. 

TelAutograph Buys 
Electrotechnic Corp. 
Louis R. KURTIN, chairman of the 
board of TelAutograph Corp., an- 
nounced that the firm has completed 
negotiations for the complete pur- 
chase of Electrotechnic Corp. of 
Azusa, California. 

Purchase of the facilities of Elec- 
trotechnic will augment the re- 
search and manufacturing capaci- 
ties of TelAutograph and supple- 
ment the electronic manufacturing 
operations of the concern. 

Electrotechnic will operate as a 
wholly owned subsidiary of TelAu- 
tograph Corp. 

General Dry Batteries 
Appoints Byrom 

James L. Byrom 

GENERAL Dry Batteries, Inc., Cleve- 
land, has appointed James L. Byrom 
to the new position of director of 
engineering, it was announced re- 

The Secret 
is in the CORE! 

Hidden in the heart of your product is the 
little component that means the big difference 
between robust, responsive performance and 
mere adequacy . . . between long life ex- 
pectancy and premature failure. Give your 
product the core it needs to deliver its full 
performance potential. Specify a Moldite 
core specifically designed and precision -made 
for your equipment. 

MAGNETIC IRON CORES FILTER CORES 

MOLDED COIL FORMS THREADED CORES 

SLEEVE CORES CUP CORES 

FULL PERFORMANCE POTENTIAL FOR YOUR EQUIPMENT 

WITH CORES BY 

NATIONAL 

Samples promptly 
submitted upon request 

for désign, pre -production, 
and test puposes 

SEND FOR CATALOG 110 

COMPANY 
1410 CHESTNUT AVE., HILLSIDE 5, N. J 

cently by president Walter A. 

Onorato. 
The position was created, Mr. Robert T. Murray 

614 Central Ave. 
Jerry Gotten Co. 

2150 W. North Ave. 

Martin P. Andrews 
Mott Road 

Perlmuth-Coleman & Assoc. 

1335 South Flower 

Jose Luis Pontet 
Cordoba 1412 

Onorato said, as part of a broad East Orange, N. J. Chicago 22, III. Fayetteville, N. Y. Los Angeles, Cal. Buenos Aires 
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MEASURING EQUIPMENT 
Complete Frequenky Coverage -14kc to 1000 mc! 

VII' I' ' 

14kc to 250kc 
Commercial Equivalent of 
AN/URM-6B. 
Very low frequencies. 

150kc to 25mc 
Commercial Equivalent of AN/PRM-1A. 
Self-contained batteries. A.C. supply 
optional. Includes standard broadcast 
band, radio range, WWV, and commu- 
nications frequencies. Has B.F.O. 

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. 

1 ese instruments comply with test equipment requirements 
a such radio interference specifications as MIL -I-6181, 
MIL -l-16910, PRO -MIL -STD -225, ASA C63.2, 16E4, AN -I -24a, 

AN -I-42, AN -I -27a, MIL -I-6122 and others. 

STODDART AIRCRAFT RADIO Co., Inc. 
6644-A Santa Mor ica Bojlevard, Hollywood 38, California Hollywood 4-9294 

program to strengthen the com- 
pany's functional organizations and 
to expand all phases of engineering 
activities in producing its full line 
of dry -cell batteries. 

For the past 5 years Mr. Byrom 
has been vice-president and general 
manager of the Chandler -Evans 
Division of Niles -Bement -Pond Co. 
at West Hartford, Conn. Before 
that, he served 4 years with Under- 
wood Corp. as chief engineer and 
14 years with National Carbon Co. 
in Cleveland as head of the machine 
development department. 

New Heppner Plant 
A SECOND plant has been opened 
by Heppner Manufacturing Co., 
Round Lake, Ill. Located in Men- 
dota, Ill., the new plant is devoted 
exclusively to manufacturing fer- 
rite rod antennas and flyback trans- 
formers. 

Becker Joins Ampex 

Carl H. Becker 

CARL H. BECKER, German physicist 
and audio engineer, has joined the 
staff of the Ampex Electric Corp., 
the firm recently announced. 

From 1930 to 1943 he was chief 
sound engineer and physicist for 
UFA, German motion picture pro- 
ducer. While with UFA he de- 
veloped stereophonic film -recording. 

When the German government 
banned the production of civilian 
films in 1943, he organized Stereo- 
phone Ltd. in Bavaria. He was 
president of the organization until 

358 Walt ire information? Use post card on last page. June, 1953 - ELECTRONICS 

www.americanradiohistory.com



PLANTS AND PEOPLE (continued) 

he came to the U. S. last fall. 
At Stereophone, a research, de- 

velopment and manufacturing or- 
ganization, he was directly con- 
nected with such activities as the 
analysis of explosive sound pres- 
sures with stereophonic equipment, 
bombsight and release equipment, 
magnetron transmitters and power 
supplies for magnetrons and klys- 
trolls and the acoustical control of 
torpedoes and guided missiles. The 
company also manufactured com- 
plete film studio equipment and was 
engaged in the development of mag- 
netic video recording. 

Allemang Made V -P Of 
Planning For Philco 
HERBERT J. ALLEMANG, management 
consultant who joined Philco as a 
corporate officer in 1951, has been 
appointed vice-president in charge 
of planning for Philco Corporation, 
it was announced by William 
Balderston, president. 

In his new capacity, Mr. Al- 
lemang will be responsible for the 
long-range planning of manufactur- 
ing facilities, organization and op- 
erations of Philco. 

Cardwell Appoints 
Engineering Director 

John A. Doremus 

RALPH H. SOBY, president of the 
Allen D. Cardwell Mfg. Corp., re- 
cently announced the appointment 
of John A. Doremus IV as director 
of engineering. 

Mr. Doremus, formerly chief en- 
gineer, Carrier and Control Divi- 

omp onenís 
+Ü+ 

PROVEN DEPENDABLE QUALITY 

POPULAR 

NATIONAL 
KNOBS 

Clear, functional, chrome -and - 

plastic styling and sturdy 

construction make these the most 

popular knobs of their type ever 

produced. All fit 1/4" shafts. For 

commercial applications, they can be 

supplied in special colors and with 

special calibrations. Write for 
drawings and prices. 

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. 

-- - 
NATIONAL COMPANY, Inc. 
MAIDEN. MASSACHUSETTS 
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ACTUAL SIZE 

Hermetic Seal 
Connector Plugs Series H-20 

for use in sealed or pressurized equipment ... avail- 
able in 14, 18, and 20 contacts for #20 AWG wire 
. . 5 amp. continuous current rating ... submit 
your special hermetic seal connector problems to 
our engineering department. 

H14 -20P 

ELECTRONIC SALES DIVISION 

DetJUR.AmSCO CORPORATIDn 

Write Dept. E-6. DeJUR AMSCO CORPORATION, 45-01 Northern Blvd., Long Island City 1, N. Y. 
West Coast: 405 North Maple Drive, Beverly Hills, California 

PLANTS AND PEOPLE (continued) 

sion, Motorola, Inc., will be respon- 
sible for the company's engineering 
research as well as engineering 
supervision of government projects. 

Aircraft Engineering 
Gets Electronic Div ision 
AN electronics division has been 
established at the Oakland, Cali- 
fornia Airport plant of Aircraft En- 
gineering and Maintenance Co. 

According to Douglas F. Johnson, 
president, the unit will produce 
component parts of electronic de- 
vices and communication equip- 
ment. The company will handle final 
assembly of parts and do research. 

Grand Elected Chairman 
Of Graneo Products 

Jack Grand 

JACK GRAND has been elected chair- 
man of the board of directors of 
Granco Products, Inc. The company 
was recently organized for the de- 
sign, manufacture and distribution 
of converters for uhf television re- 
ception and uhf measuring instru- 
ments. 

Mr. Grand has been associated 
with the electronics industry for 30 
years in merchandising and manu- 
facturing. 

General Electrosonics 
And Segalock Merge 
GENERAL ELECTROSONICS, INC. has 
merged with Segal Lock and Hard- 
ware Co., Inc. according to a joint 
announcement by G. Emerson Pray, 
president of General Electrosonics, 

360 Want more information? Use post card on last page. June, 1953 - ELECTRONICS 

www.americanradiohistory.com



PLANTS AND PEOPLE (continued) 

41+e2-4+vey 

and Meade Johnson, president of 
Segal Lock. The merger is expected 
to provide the electronic industry 
with an immediately large new re- 
source. 

Under the plan of the merger, Mr. 
Pray and Capt. L. B. Blaylock, vice- 
president of the company, who was 
formerly in charge of the research 
and design section of the radio divi- 
sion of the Bureau of Ships, will 
continue in the active management 
of General Electrosonics. However, 
the factory will be consolidated at 
the plant of the Norwalk Lock Com- 
pany, major producing subsidiary 
of Segalock. 

According to Mr. Pray, the mer- 
ger was undertaken to provide the 
organization with the enlarged 
manufacturing facilities needed for 
rapid expansion. The Norwalk Lock 
Company was interested in expand- 
ing into the electronics field. The 
merger offered a means to acquire 
an organization of engineers with 
special knowledge of current elec- 
tronic developments plus fully 
equipped laboratories and test 
equipment which could not be dupli- 
cated in less than a year of assem- 
bling and purchase. 

Svihel Heads Kuljian 
Electronics Department 

Bernard T. Svihel 

A NEW electronics division has been 
established by the Kuljian Corp. 
with Bernard T. Svihel in charge. 
He comes to the company with over 
15 years experience in the radio 
and electronics industry, having 

pinpoint 
precision 

Norden designers, engineers, research- 
ers are never satisfied. Yesterday's 
product must be made better today. 
The design, development and produc- 
tion of instruments and systems for 
today's high speed aircraft and mis- 
siles - and for even faster ones to- 
morrow - must incorporate accuracy 
approaching absolute perfection. 

This is where Norden plays its role 
as a leader. One example: the Norden 
true air speed system, already in serv- 
ice, which incorporates a mach meter 
computer of remarkable accuracy. It, 
with other Norden developments, 
gives meaning to Norden's reputation 
- instruments and systems of highest 
precision. 

Norden 
MILFORD, CONNECTICUT WHITE PLAINS, NEW YORK 
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WESGOALUMINA CERAMIC 
INSULATORS 

0 

Our 

Engineering 

Department 

will gladly 

answer all 

inquiries 

relative 

to your 

particular 

problems. 

High purity ... free of all impurities such as 
Iron, Titania, Alkali group elements. 

Made to various formulations with Alumina 
content from 94% to a pure sintered Alumina 
with 99.85% minimum A1203. 

Available in porosities ranging from 20% 
to an impervious, vacuum tight body. 

Formed to dimensional tolerances of plus or 
minus 1/2 %, minimum of plus or minus .001". 

Completely homogeneous structure. 

/ WESTERN GOLD & 
PLATINUM WORKS 

Ceramic Division 

589 BRYANT ST., SAN FRANCISCO, CALIF. 

T.V. ALIGN. 
GEN. KIT 
$3950 

VACUUM TUBE 
VOLTMETER KIT 

$2450 

'AUDIO GEN 
KIT 

$2950 

R. F. SIGNAL 
GEN. KIT 
$1950 

BUILD 
YOUR OWN 

ee 

TEST EQUIPMENT 

Heathkits are completely engineered in- 

struments supplied unassembled. Every 
kit goes together smoothly and easily. 
All drilling, punching, and painting has 
already been done for you.,All parts arc 
furnished and are of highest quality. 

Detailed construction manual shows 
clearly where each wire and part goes 
and tells exactly how to build the kit. 
Write for free catalog. 

TUBE CHECKER 
KIT 

$29? 

GRID DIP METER 
KIT 

t 
SCOPE KIT 

$4350t .., ..,-. 

SIGNAL 
TRACER KIT 

$2250 

BATTERY 
ELIMINATOR 

KIT 

$24? 

HEATH COMPANY 
BENTON HARBOR 14, 

MICHIGAN 
EXPORT AGENT 

ROCI INTERNATIONAL CORP. 
13 East 40th Street 

NEW YORK CITY (16) 

ï 
TA 

CONDENSER'.. 

CHECKER KIT 

$195o it 
'Api !$ 

PLANTS AND PEOPLE (continued) 

been responsible for extensive de- 
sign and research work in analog 
computers, differential analyzers 
and servo -mechanisms. 

A graduate of the University of 
Minnesota, Mr. Svihel was for 6 
years a member of the electrical 
engineering staff at MIT, where he 
served for a time as a project engi- 
neer in charge of the MIT Rocke- 
feller differential analyzer. For 4 
years he was with the Franklin In- 
stitute in charge of electronic com- 
putation and simulation. 

Perkin Moves Into 
New Plant 
THE Perkin Engineering Corp. has 
announced its move into a new 
10,000 sq ft plant in El Segundo, 
California. 

0111, t 01.igi 
----- 

New Perkin plant 

The plant is fully equipped with 
modern machinery and facilities for 
the production of the company's line 
of electronic equipment. 

Boonton Names Gilman 
Chief Engineer 
THE appointment of Samuel Gilman 
as chief engineer of Boonton Radio 
Corporation has been announced by 
G. A. Downsbrough president and 
general manager. Mr. Gilman was 
formerly associated with American 
Machine and Foundry and with 
Westinghouse Electric. 

Leeds & Northrup And 
S.A. Integra Merge 
THE FORMATION of Integra -Leeds & 
Northrup Ltd., Birmingham, Eng- 
land, is jointly announced by 
Charles S. Redding, president of 
Leeds & Northrup and Maurice 
Bouffart, managing director of S. A. 
Integra, Liege, Belgium. 

The new firm succeeds to the 
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PLANTS AND PEOPLE (continued) 

business formerly conducted in Bir- 
mingham under the name of the 
Integra Co., Ltd., which was a 
branch of the Liege firm and for 
some years has been the English 
agent for L&N products. That busi- 
ness will be expanded to include the 
manufacture of the products of both 
Leeds & Northrup and S. A. 
Integra. Ownership of Integra - 
Leeds & Northrup Ltd. is shared 
by Leeds & Northrup and the own- 
ers of the former Integra Co., Ltd. 
Managing director will be Jean 
Register, previously manager of the 
Birmingham firm. Mr. Redding will 
be a member of the new company's 
board of directors. 

"Creation of the English com- 
pany," say its spokesman, "will 
strengthen the long-standing and 
cordial relationships of S. A. 
Integra and Leeds & Northrup. S. 
A. Integra will act as agents for 
both the American firm's and the 
new English firm's products in Bel- 
gium." 

Hallock Advances At 
Bardwell & McAlister 

Robert D. Hallock 

ROBERT D. HALLocx has been ad- 
vanced from the position of chief 
engineer to plant manager of Bard - 
well & McAlister, Inc., according to 
John N. Valianos, executive vice- 
president. In this new capacity Hal - 
lock will be in charge of both engi- 
neering and production. 

Prior to joining Bardwell & Mc- 
Alister, Mr. Hallock was associated 
with Solar Mfg. Co., Standard Coil 

Test Signal 

fVHF 

Signal 
Generator 

fVHF+30 mc. 

Microwave 
Test Signal 

Microwave 
Signal 

Generator 

PANALYZOR 

add 30 mc. 
External PANALYZOR 
Mixer 1119 

A SIMPLE 
FORMULA FOR 
ECONOMICAL 

SPECTRUM 
ANALYSIS 

,lliih 1,,1 

MODEL 

PANORAMIC PANALYZOR 

Panoramic's simple "add 30 MC formula illustrated in the 
diagrams above provides economy through versatility. This 
important advantage meets the need for a single low cost, high- 
grade spectrum analyzer usable on many bands ... UHF, VHF, 
and microwave. First cost economy is achieved since the SB -8a is a basic founda- 
tion spectrum analyzer which simply requires a signal generator to convert the 
test signal to the input frequency of the Panalyzor! Conversion is effected within 
the equipment. External mixers are recommended for microwave conversions. 
APPLICATIONS: The Panalyzor is designed for application of research level 
yet it is so simple to operate that it is used extensively for production testing .. . 

analysis of pulsed RF signals, output of magnetrons, klystrons, and other radar 
gear, FM signals and noise modulated carriers . .. detection of spurious oscilla- 
tions and modulations ... frequency measurement ... radar gear adjustment. 

Unique SB -8a Features Assure 
Peak Efficiency 

variable bandwidth IF section accommo- 
dates a range of pulse widths, prevents mask- 
ing of nulls in spectrum distribution 10 mc. 
scanning width continuously reducible to ap- 
proximately 0 mc selectable scanning rates 
1 cps, 5 cps, 30 cps, 25.35 cps variable 5" 
long persistance C -R tube. 
Write today for complete information, prices and 

delivery. 
10 South Second Ave., Mount Vernon, N. Y. 
MOunt Vernon 4-3970 

PANORAMIC 
RADIO PRODUCTS, INC. 

SB -8a 
Type T-10,000 
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COAXWITCH 
COAXIAL SELECTOR SWITCH 

50 Ohms- 
Type N Connectors-Manually Controlled 

Low VSWR-4 Models 

The OOAXWITCH is an RF switch for use 
in coaxial circuits where it is important that the 50 OHM impedance of the cables be maintained. In a circuit sense. this switch 
consists of two pairs of "N" connectors 
spaced 41/2" apart using RGS/U as the con- necting link. The COAXWITCH itself introduces no VSWR other than that of connectors. Characteristic impedance is 
maintained thru all switch details. Cut.a- 

MODEL 711 

3114u COulu (IRCYIr 
SIT RosmoRs 

(SCUM. OR ru SRItCR) 

MODEL 71 

CUT -A -WAY VIEW. MODEL 74 

way view shows that shield as well as center 
conductor is switched. Beryllium copper 
contacts, on the gooseneck, mate directly with male "N" (Type UG-2113/U) con- 
nectors, which connect directly to back plate of switch. Since all connectors come out in line with axis of switch, right angle con- 
nectors are usually unnecessary. 

SIKLL CURIAL CIRdII IIG! RWItIRY 
¡STURM, a I1R SaITCR) 

I Z § S 7 

t'Atezargege ezde9 Sua 
MODEL 72-2 

TIRI MUCK CIRCUITS 

RRt, Ic. 
R1.1SWW 

Sa 

SOLID LIKES lalUrt RaLtIOR I 
RORER SIRES ¡alun ImIna O 

MODEL 7211 
TWO CORRIAL CIRCUIR 

REVtRSIa 
(OM.SIII (D. L°.i 

SOLID LIKES IROICATC DSITIOR t 
DOTTED LIRES IaICRTE ROSIIIOR t 

1800 EAST 38TH ST., CLEVELAND 14, OHIO 

TERMALINE Coaxial Line Instruments 

NEELY 
ENTERPRISES 

Hollywood Son Francisco 
Albuquerque 

EARL LIPSCOMB' 
ASSOCIATES 

Dallas Houston 

800'2600mCs METERS 
FREQUENCY 

- Portable Units 
... For Field and 
Laboratory Use! 

Lightweight 
SPECIFICATIONS 

1. ACCURACY 
Better than .05% from 20°F to 120°F 

2. SENSITIVITY 
Usable indication with 1 milliwatt input 
Adjustable for higher levels 

3. INDICATOR 
50 Microammeter 

4. INPUT 
50 Ohm Type N Connector 

S. EXTERNAL DC -OUTPUT 
Pin Jacks 

6. EXCURSION OF MICROMETER 
One-half inch 

7. MICROMETER SCALE 
at 1000 Mc - 
1 Division equals 290 KC 
at 1400 Mc - 
1 Division equals 350 KC 
at 2000 Mc - 
1 Division equals 450 KC 
at 2600 Mc - 
1 Division equals 555 KC 

8. EXTERNAL SIZE 
61/2x9347" 

9. WEIGHT 
Four pounds 

(Cavity units are also avail- 
able for custom housing) 

Model 
FSC171A 800.1200 MCS. 
FS -C172 -A 1200.1600 MCI, 
FSC-173-A 1600.2250 MCS.:..;. 
FS-C-174A 1700.2600 MCS. :I 

P. 0. Box 504. 
Asbury Park, New Jersey 

PLANTS AND PEOPLE (continued) 

Products Co. and Airesearch Mfg. 
Co. as a design engineer in the elec- 
tronic divisions of these companies. 

Transformer Engineers 
Acquire Miller Corp. 
THE business of William Miller 
Corp., has been acquired by the 
Transformer Engineers group, also 
of Pasadena. The new company, 
William Miller Instruments, Inc., 
will continue to manufacture the 
Miller line of recording oscillo - 
graphs and related equipment as 
well as specialty transformers 
manufactured by Transformer En- 
gineers. E. E. Hoskins is president 
of the new company. He has been 
president of Transformer Engi- 
neers since 1945, and prior to that 
was vice-president and chief engi- 
neer of Consolidated Engineering 
Corp. George W. Downs, formerly 
vice-president and chief engineer 
of William Miller Corp., is vice- 
president and E. M. Graham, for- 
mer treasurer of Transformer 
Engineers, is treasurer of the new 
company. 

William Miller plans to devote his 
time to his other interests which 
include Applied Physics Corp. and 
Research Engineering Corp. of 
Pasadena. 

JFD Opens New Plant 
THE NEWEST addition to the JFD 
Manufacturing Co. was recently 
opened in Brooklyn, N. Y. The new 
all -brick building provides 140,000 
sq ft of additional space for the 
expanding firm. 

OTHER NEWS 

Clendenin Ryan Of ITRT 
Enters Governorship Race 
AT A meeting of the board of direc- 
tors of the International Telephone 
and Telegraph Corp., Clendenin J. 
Ryan resigned as a director of the 
corporation in order to enter the 
race for the governorship of New 
Jersey as a candidate of the Inde- 
pendent Voters Party. 

Mr. Ryan, who has served on the 
board since December 1948, has 
taken an active interest in the cor - 
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poration's affairs. In offering his 
resignation, he said that his tenure 
had afforded him a great deal of 
satisfaction and further stated: 

"It is with a feeling of profound 
regret and reluctance that I offer 
my resignation from the board of 
directors of IT&T, but I see no 

other course." 

Garco Joins Garrett 

Garco 

GARCQ, a 53 -foot, 250 -pound robot 
created by Harvey Chapman, a Gar- 
rett Corp. engineer, has joined the 
company to demonstrate its prod- 
ucts. His brain is a modified tem- 
perature regulator which operates 
his right arm through an electron- 
ically controlled servo -mechanism. 
He has solenoids to move his jaw 
and lip, step motors to rotate his 
eyes and a two-way transmitter to 
give him a human voice. His elec- 
tronic brain is a basic servo -system 
multiplied 6 times. Six channels 
include subminiature potted two - 
stage amplification units, one for 
each channel. 

MIT Offers Courses On 
Computers, Transistors 
THE potentialities of modern elec- 
tronic processing systems will be 
emphasized during a two-week spe- 
cial summer program on digital 
computers and their applications 
from August 24 to September 4 at 
MIT. 

The program is especially de - 

Try Remler for Service -Tested 
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Metal -plastic components 

designed and manufactured 

to order. Write for quota- 
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Heavy duty phenolic sockets with high 
current wiping action contacts . . . for 
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tions. Rugged. Years of tube insertions and 
withdrawals do not impair contact effec- 
tiveness. Black phenolic, low loss phenolic 
or alkyd. 

2t01 Bryant St. San Francisco 10, Calif. 
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Set the Robot -Star just once, and 
you're all set for as many as 24 
(or 48) exposures, made singly or 
in rapid-fire sequence, as fast as 
8 per second! Robot -Star automat- 
ica ly moves film and resets shut- 
ter after each exposure. Sur- 
passes human efficiency because 
of its built-in clock -work motor. 
Remote control release and other 
accessories bring new camera 
applications never before thought 
possible in science and industry 
as Nell as for personal use. 

Takes any standard film-color, 
too Gets 50% more pictures, 
with 55 exposures instead of 36 
per loading. Choice of Schneider 
lenses, wide angle to telephoto. 
For new camera thrills-get 
Rotot-Star-from $217.50. 

Write for authoritative treatise E- 
"New Techniques in Photography for Industry 

end Science"-Sent without charge. 

INTERCONTINENTAL MARKETING CORP. 

251 Fourth Avenue New York 10, 

Now 
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Augat two -tension loop clamps are the long -sought 

answer for uses where socket tolerances vary up to 

.040. The bands of these sturdy clamps are made of 
Beryllium copper, heat treated to retain original ten- 

sion and nickel plated to withstand a 96 hour salt spray 
test with no adverse effect. 

The remaining parts of Augat's two -tension loop 
clamps are made of 18% nickel silver. 

Write today for catalog and samples. 

AUGAT BROS. INC. 
31 PERRY AVENUE ATTLEBORO, MASS. 

IN -RES -CO 

TYPES SM -15 & 
SM -30 WIRE WOUND 

RESISTORS 
Type SM -I5 and SM -30 Resistors 
offer three vital advantages - sub- 
miniature size, weather resistant 
construction and high resistance. 
The elimination of center hole 
mounting and the inclusion of axial 
leads increases winding area and 
results in 25% greater resistance 
value than resistors of standard 
design. Special coating is moisture 
and fungus proof and designed to 
meet JAN -R-93 specifications. 
Sealed in Bakelite construction 
affords additional climatic protec- 
tection. As ratings are conservative, 
types SM -15 and SM -30 can be 
specified with confidence for ser- 
vice under rigorous conditions. 

ASK FOR THE NEW 
RESISTOR HANDBOOK - 
Contains complete dota on 
resistors for every purpose 
and their recommended 
applications. Please 
make request on com- 
pany letterhead. 

SU 
ilM\Ri 

weaiherlested 
midgets 

TYPE SM -15 
5/16" DIA. x 3/e " LG. 

\tySRU ME 

TYPE SM 30 
5/16" DIA. x 3/4 " LG. 
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RESISTORS CO. 
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INßESCO 

UNION 
AVENUE NEW JERSEY 

APPLICATION -DESIGNED RESISTORS FOR ELECTRONICS AND INSTRUMENTATION 

signed, according to Ernest H. 
Huntress, director of the MIT sum- 
mer session, for those unfamiliar 
with digital computers who must 
determine how newly -available com- 
puting systems can be applied to 
their problems and the advantages 
that might accrue. 

To bring industrial engineers cur- 
rent information in the rapidly ex- 
panding field of transistors, MIT 
will also offer a special summer 
program in transistors and their 
applications from July 20 to 31. 

The aim of the program will be 
to define those areas in which the 
transistor may have immediate ap- 
plication and to make some predic- 
tion of its future. Approximately 
one-fourth of the MIT summer pro- 
gram will be devoted to a develop- 
ment of the theory of the operation 
of transistors, starting from fa- 
miliar physical principles. 

A third course, presenting a for- 
malized theory for the analysis and 
synthesis of feedback control sys- 
tems, will be given at MIT from 
June 22 to July 3. 

GE Surveys TV 
Service Work 
SEVENTY percent of radio and tele- 
vision setowners responding in a 
market research survey completed 
recently by General Electric's Tube 
Department reported that the qual- 
ity of the service work done on 
their sets has been either good or 
excellent, John T. Thompson, man- 
ager of replacement sales for the 
department, said recently. 

Seventy-eight percent of the set - 
owners felt that the charges for 
parts and labor were reasonable, Mr 
Thompson said. 

While comparative figures are 
not available, Mr. Thompson said 
that in his opinion the new figures 
represent a considerable improve- 
ment over past years. He attributed 
the improvement to a concerted 
effort by the service industry to im- 
prove the quality of its work and 
increased public awareness of the 
tremendous problems that the rapid 
growth of television has posed for 
the service industry. 

The survey covered setowners in 
cities and towns of all sizes in all 
television areas, and only setowners 
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PLANTS AND PEOPLE (continued) 

who had had service work done on 

their sets in the last six months 
were contacted. 

The following figures represent- 
ing the overall results of the GE 

survey: Quality of service: 78 per- 
cent, reasonable; 22 percent, high. 
Speed of service: 44 percent, fast; 
43 percent, average; 13 percent, 
slow. 

The survey also showed that 90 

percent of the setowners contacted 
had their repairs done by a service 
dealer or service department of an 
appliance store, and that only 7 per- 
cent had repairs done under a ser- 
vice contract. 

VOA Needs Engineers 
THE Voice of America has vacancies 
for unmarried radio engineers to 
operate its new 1,000 -kilowatt 
standard -band stations on Okinawa 
and the Philippines. A shortage of 
family -type housing precludes con- 

sideration of additional applications 
from married engineers at this 
time. 

Salaries range from $4,323 to 
$5,907 per year, depending on edu- 
cation and experience, plus allow- 
ances and transportation. 

Applicants must be single, be- 

tween 25 and 35 years of age, 
holders of first class radio tele- 
phone licenses and must have had at 
least 3 years experience with stand- 
ard -band or short-wave broadcast- 
ing transmitters. 

Applications should be addressed 
to : Office of Facilities Manager, In- 
ternational Broadcasting Service, 
Department of State, 251 West 57th 
Street, New York, N. Y. 

ICS Offers Course In 
Industrial Electronics 
A NEW COURSE in industrial elec- 

tronics has been announced by 
the International Correspondence 
Schools of Scranton, Pa. 

The course is designed to meet 
the needs of engineers and tech- 
nicians, electrical, mechanical, civil 
and chemical, who wish to take ad- 
vantage of the applications of 
electron tubes in their own fields. 
Estimated average study time re- 
quired for the completion of the 
course is 800 hours. 

GRC WING NUTS 

Exclusive, finger -grip design; easy 

to assemble, disassemble; brightly 
finished, clean threads 

NEW! GRC WING SCREWS 

A steel screw combined with GRC's 
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Write Today for Samples and Prices 
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It is significant that only Scientific Electric in the present 
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pending on power required, in wide power range. 
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above 60 KW are considered custom built). This means 

that electronic heating equipment produced by Scientific 

Electric is tailored to your needs ... fitted perfectly to 

the task entrusted to it, enabling you to keep your 

initial investment in equipment to a minimum while 

affording you all the proven advantages of electronic 

heating. 

Write now for complete information or send samples of 

work to be processed. Specify time cycle for your 

535 particular job. We will quote on proper size unit for 

your requirements. 
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DC -AC CONVERTER 
These latest of all Carter DC to AC 
Converters are specially engineered 
for professional and commercial ap- 
plications requiring a high capacity 
source of 60 cycle AC from a DC power 
supply. Operates from storage bat- 
teries, or from DC line voltage. Three 
"Custom" models, delivering 300, 
400, or 500 watts 115 or 220 V. AC. 
Wide range of input voltage, 12, 24, 
32, 64, 110 or 230 V. DC. Unequalled 
capacity for operating professional 
recording, sound movie equipment 
and large screen TV receivers. Avail- 
able with or without manual fre- 
quency control feature. 

MAIL COUPON FOR CATALOG 
Carter Rotary Power Supplies are 
made in a wide variety of types and 
capacities for communications, labora- 
tory and industrial applications. Used 
in aircraft, marine, and mobile radio, 
geophysical instruments, ignition, tim- 
ing, etc. MAIL COUPON NOW for 
complete Dynamotor and Converter 
Catalogs, with specifications and per- 
formance charts on the complete line. 

egaW MOTOR CO. 
2646 N. Maplewood Ave. 

Chicago 47 

Carter Motor Co. 
2646 N. Maplewood Ave., Chicago 47 
Please send new catalogs containing com- 
plete information on Carter "Custom" Con- 
verters and other Rotary Power Supplies. 
Name 
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Want more information? 
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NEW BOOKS 

A Machine Wiser 
Than its Maker 

BY NORBERT WIENER* 

THE last ten years have seen the 
emergence of a new point of view 
on communication as well as a new 
point of view on automata as com- 
municative mechanisms. The work 
in these fields may already be 
divided into two stages. The earlier 
stage was that ih which my own 
work figured, and in which Claude 
Shannon, who has been one of the 
most original contributors, was de- 
voted to the elucidation of the no- 
tion of communication itself, to the 
theory and practice of the measure 
of communication, to the study of 
control as a phenomenon of an 
essentially communicative nature, 
and in general to the grammar of 
the new science which I have called 
cybernetics. 

Dr. Ashby's work represents a 
chapter of cybernetics, the incep- 
tion of which dates back to the ear- 
liest days of the science, and which 
is devoted not so much to the first 
questions of definition and vocabu- 
lary of ideas, but to those questions 
of the philosophy of the subject 
which involve the specific properties 
of cybernetic systems and which, 
although they go back to the defini- 
tions, represent questions of fact 
and of logic which go considerably 
beyond the definitions. 

Among the questions with which 
he concerns himself are : What is 
learning? In order for a machine 
to be able to learn, does the capacity 
for learning have to be put into the 
machine by a highly specific organi- 
zation, or can machines with a large 
measure of random organization 
show the phenomena of learning? 
Can a machine be wiser than its 
maker ? 

All of these questions may be 
asked at two different levels. On 
the purely biological level, they 
represent considerations which have 
haunted the biologist ever since his 
science passed beyond the level of 
a purely theological justification; 
in particular, they concern the very 
* Editor's Note. This essay by Dr. Wiener 
is the result of his reading W. Ross Ash- by's new book "Design for a Brain," pub- lished late in 1952 by John Wiley & Sons, Inc. New York, 260 pages, $6.00. 
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NEW BOOKS (continued) 

vital core of the problems of evolu- 
tion and more particularly of Dar- 
winian evolution by natural selec- 
tion. On the mechanical level, these 
problems arise in connection with 
the much more limited man-made 
machines, and concern the restric- 
tions to which man must submit 
himself when he deliberately usurps 
the functions of the demiurge. 

Man-made vs Nature -made Machines 

Giving all possible weight to the 
greater capacity and adaptivity of 
structure and function which na- 
ture's machines show in comparison 
with those of human manufacture, 
the man-made machines have added 
a new weapon of natural experi- 
ment and conceptual experiment to 
the armory of science. Just as the 
fruit fly seems to have been made 
explicitly for the purpose of chang- 
ing genetics from the science of 
secular observation, which it would 
necessarily be if it were confined to 
man and the larger domestic ani- 
mals, into a science compatible with 
the space and time limitations of 
the small biological laboratory, so 
the machines bid fair to reduce our 
study of biological processes of 
learning and adaptation, of individ- 
ual development and evolution, to a 
scale on which we can handle these 
elusive concepts with something of 
the certainty and precision of the 
physical and engineering labora- 
tory. Among the scientists who are 
not merely talking in these terms 
but actually doing something about 
it, Dr. Ashby is well to the fore- 
front. 

The main concept of natural se- 
lection as applied by Darwin to the 
theory of evolution is that the flora 
and fauna of the earth represent a 
pattern which has been arrived at 
as a residual pattern rather than by 
any direct process of striving for 
perfection. They do not represent 
a block of marble emerging into the 
shape of perfect sculpture under the 
hands of the creative artist, but 
rather one of those wind -sculptured 
pillars of sandstone which adorn 
the canyons of Utah. The fortui- 
tous vicissitudes of erosion have 
added up to make these pillars of 
stone over into the guise of castles 
and monuments,, and even of human 
and animal figures. Yet their 

effective 
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NEW BOOKS (continued) 

beauty and imaginative significance 
is not like that of a painting-in the 
eye of the artist, but like that of 
a Rorshasch blot-in the eye of the 
beholder. Similarly the apparent 
theodicy hinted by the glory and 
the aptness of the infinite complex- 
ity of nature is, according to Dar- 
winism, merely what is left of a 
random process of growth and 
change when its softer and less dur- 
able manifestations have been worn 
away by the sands of time and the 
weakness of their own futility. 

Stability, a World Characteristic 
There is another way in which 

nature shows residual patterns 
which is related to that of natural 
selection but in which the emphasis 
is a little different. Since the time 
of the Curies, we have known that 
atoms of certain elements undergo 
a progressive metamorphosis. If 
we take an atom of radium, then at 
some time or other it will undergo a 
metamorphosis in which it gives off 
radium emanations. We cannot say 
when this change will take place, 
for it seems to occur in a random 
manner. But we can say that with- 
in a certain time-called the half- 
life of radium-the probability that 
the change has taken place will be 
one-half. 

Now the radioactive elements do 
not undergo simply one change, but 
a succession of changes into other 
elements, each with its own half- 
life. The elements with a large 
half-life may be said to be stable, 
while those which a short half-life 
may be said to be unstable. If we 
follow an element through its vari- 
ous changes it will in general spend 
a long time as elements with a 
large half-life and a short time as 
elements with a short half-life. The 
result is that if we consider this 
process to take place over a long 
period of time we shall find the ele- 
ments with large half-life more fre- 
quent than those with a short half- 
life. This means that a survey in 
which we observe elements by fre- 
quency rather than follow a single 
atom in time is likely to miss the 
highly radioactive materials of 
short half-life. As a consequence, 
we find that stability is character- 
istic of the larger part of the world. 
Thus the absence of unstable forms, 
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NEW BOOKS (continued) 

which we find in the biological 
series because of their incapacity to 
survive in the struggle for exist- 
ence, appears in radio -active evolu- 
tion because the unstable forms are 
run through so quickly that we do 

not notice them to the same extent 
as we notice the more stable forms. 

One of the results of this statis- 
tical preponderance of stability in 
the universe is our very small 
knowledge of what happens in the 
critical periods of instability. For 
example, we have a well known 
effect, discovered by Arthur Comp- 
ton, that when a photon hits an elec- 
tron, the electron and the photon 
both jump off in directions which 
are only statistically determinable. 
There is at least a suspicion that 
what really happens is that the un- 
coupled electron and photon enter 
into a coupling over a period too 
short for us to determine what is 
really happening, and are then 
dropped from this coupling through 
weaker and weaker couplings, each 
taking its own course. Physicists 
like Bohm have suggested that what 
in fact happens is not so inde- 
terminate as this, but that we have 
a very complicated succession of 
events occurring during that 
minute period of time when the 
particles are near together which 
determines the way they are to go 
later. If this is true, then a large 
part of our most essential physics 
is unknown because we run through 
it so quickly and we have no record 
of that. 

As to these two sorts of natural 
selection, namely natural selection 
by the destruction of the unfit, and 
natural selection by the extremely 
rapid manner in which we run 
through the unstable, the latter is 
the one indicated when we have 
phenomena of conservation which 
prevent the mere removal of the 
unstable. Ashby considers highly 
complicated machines where the 
different elements are coupled to 
one another in something of a 
random manner so that we know 
something about the statistics of 
coupling and very little about the 
detail. These machines would in 
general be explosively self-destruc- 
tive if we did not introduce into 
them safety elements similar to 
what we call amplitude limiters in 

1 
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Phase. 15 to 400 
cycles. 

NOTHELFER 
WINDING 

LABORATORIES 

9 ALBEMARLE AVE., TRENTON 3, N. J. 

*Black, brown, red, orange, yel- 
low, green, blue, violet (purple), 
grey (slate), white, tan, pink 
(flesh), light green, light blue. 

Write today for illustrated literature 

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. 
TEFLON KIT FOR LABORATORY 
REOUIREMENTS - 
Twelve 100 ft. rolls of 
AWG 22, in assorted colors 
in convenient compact 
container 

$124" ra 

TENSOLITE INSULATED WIRE CO., INC., TARRYTOWN, N. Y. 

electric circuits. These limiters 
have the effect of causing the sys- 
tem to show a certain sort and 
measure of conservation. There- 
fore the Ashby machines tend to 
spend a large part of their existence 
in time in relatively stable states, 
whereas their instabilities, al- 
though they do exist, are so re- 
stricted in time as to show very 
little in a statistical study of the 
system. 

It should be remembered that it 
is the relatively stable states which 
interest us in the phenomena of 
life and behavior rather than the 
absolutely stable ones. Absolute 
stability is only to be attained at 
very large values of the entropy, 
and is essentially the heat death. 
However when a system is excluded 
from this heat death by some of 
the conditions to which it is sub- 
ject, it will spend most of its ex- 
istence in states which, while not 
states of pure equilibrium, are equi- 
librium -like. That is, the entropy 
is not an absolute maximum but is 
either a relative maximum or at any 
rate changes very slowly in the 
neighborhood of these states. It 
is such equilibrium -like states 
rather than true equilibria which 
are associated with life and thought 
and all of the other organic proc- 
esses. 

Machines with Eyes and Ears? 
I think I am thoroughly in the 

spirit of Dr. Ashby when I say that 
these equilibrium -like states are in 
general states in which there is a 
relatively small transfer of energy 
between the system itself and its 
environment, but nevertheless a 
relatively large coupling of infor- 
mation. The systems of which he 
is thinking have eyes and ears and 
thus obtain the wherewithal to 
adapt themselves to the outer 
environment. They approach auto- 
mata in their internal energy bal- 
ance, but are very far from auto- 
mata in their external entropy or 
information balance. Thus the 
type of equilibrium to which they 
approach may be an equilibrium in 
which they are well adjusted to 
changes in the outer environment 
and to a certain extent insensitized 
to such changes. They exist in a 
state of partial homeostasis. 

In his homeostat, Dr. Ashby de - 
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NEW BOOKS (continued) 

signs an instrument with this sort 
of coupling to the external environ- 
ment, and with a certain degree of 
randomness in its internal struc- 
ture. Such a machine can learn to 
a limited degree : that is, it can 
adjust itself by its mode of behavior 
to a stable balance with its environ- 
ment. Nevertheless, the actual 
homeostats so far designed in detail 
by 'Dr. Ashby, although they have 
an ability to absorb information 
from the environment, contain in 
their own structures a degree of 
information and a mass of decision 
relatively large when compared 
with that which flows in through 
what we may call their sense 
organs. In short, these machines 
can learn but are not in fact wiser 
than their makers, or indeed nearly 
so wise. Nevertheless, Dr. Ashby 
is of the opinion that machines can 
indeed be made which are wiser 
than their makers; and in this I 
fully concur with him. There is 
no a priori restriction of the 
amount of information which an in- 
strument can observe through its 
sense organs to that not involving a 
larger number of decisions than 
have already been built into its 
structure. In general the ability 
of a system to absorb information 
from outside starts growing rather 
slowly compared with the amount of 
built-in information. And it is not 
until the built-in information has 
passed a certain point that the ca- 
pacity of the machine for absorb- 
ing further information begins to 
catch up with what is intrinsic in 
its structure. But in a certain de- 
gree of complexity, the acquired 
information not only can equal that 
which has been originally placed 
in the machine but can vastly ex- 
ceed it ; and from that stage of 
complexity on the machine begins 
to participate in some of the im- 
portant characteristics of a living 
being. 

Complexity-a Necessity 

The situation has a curious par- 
allel with the atmoic bomb or the 
atomic pile, or with the similar 
situation of a fire in a fireplace. If 
you try to build your atomic pile 
or bomb too small, or if you try to 
light a single solid oak log with a 
match, you will find that any 
chemical or atomic reaction which 

AUDIO 

sciu OR 
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STABLE 
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CHECKING 

FM/FM TELEMETERING 
SUB -CARRIER EQUIPMENT 
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Calibrated control for±- 10% adjustment 
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FOR RAPID PRODUCTION CONTROL TESTS 
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MANUFACTURERS OF ELECTRONIC INSTRUMENTS AND PRODUCTION TEST EQUIPMENT 

DEVELOPMENT and PRODUCTION 

METALLURGISTS 
Fine wire and ribbon in base, rare, and 
precious metals, and alloys for 
new and highly engineered application 
In small units and sizes, 
and to close tolerances. 

Further details on request 

SECON METALS CORPORATION 
228 East 45th Street, N. Y. 17, N. Y., MU 7-1594 
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For SPECIFIED PERFORMANCE 
Specify JELLIFF RESISTANCE WIRE 

COMPLETE CONTROL OF MANUFACTURE .. . 

A WIDE RANGE OF EXPERIENCE .. . 

A WIDE RANGE OF ALLOYS .. . 

make JELLIFF the ideal source of 

Resistance Wire to assure your Product's 

Performance According to Specs. 
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-bridges-high-temperature fur- 
naces can all benefit from the 
PLUS -PERFORMANCE of 
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VARIABLE FILTERS 

Fast, Accurate, Reliable 

The - SKL - Model 302 includes two independent filter 
sections, each having a continuously variable cut-off range 
of 20 cps to 200 KC. Providing a choice of filter types each 

section has 18 db per octave attenuation. When cascaded 

36 db is obtained in the high and low pass setting and 18 

db in the band pass position. With low noise level and 0 

insertion loss this versatile filter can be used as an analyzer 
in industry and the research laboratory or to control sound 

in the communications laboratory, radio broadcasting, 
recording and moving picture industries. 

MODEL 302 
VARIABLE 

ELECTRONIC 
FILTER 

SPECIFICATIONS 

CUT-OFF RANGE 
20 cps to 200 KC 

SECTIONS 
2-can be high, low and 
band pass 

ATTENUATIONS 
36 db octave maximum 

INSERTION LOSS . 0 db 

NOISE LEVEL 
80 db below 1 volt 

FREQUENCY RESPONSE 
2 cps to 4 MC 

S K I SPENCER -KENNEDY LABORATORES, INC. 
Li 181 MASSACHUSETTS AVE., CAMBRIDGE 39, MASS. 

NEW BOOKS (continued) 

you start will die down the moment 
its stimulus is removed, and will 
never keep constant or build up. It 
is only when the fire lighter reaches 
a certain size or when a certain 
number of molecules accumulate to- 
gether in the atomic pile, or when 
the mass of uranium isotope reaches 
a certain explosive size that new 
things begin to happen, and that 
we see more than fugitive and in- 
complete processes. Similarly, the 
really imposing and active phenom- 
ena of life and learning only begin 
after an organism has reached a 
certain critical degree of com- 
plexity, and although this com- 
plexity is probably attainable by 
purely mechanical means of not 
excessive difficulty, nevertheless it 
strains such means to their very 
limit. 

It will be seen from this dis- 
cussion of only some of the items 
and ideas contained in it, that Dr. 
Ashby's book gives us an inspiring 
insight into new vistas of thought. 
Dr. Ashby, indeed, though he has a 
highly mathematical imagination, is 
not in the full sense a trained 
mathematician and it remains for 
trained mathematicians to carry 
out many of the ideas which he has 
sketched. He does not claim to be 
a trained mathematician but he is 
obviously a man of insight and 
genius, and his book must be read 
as one of the first fruits in a field 
deserving of much further cultiva- 
tion. 

Electronic Digital Computers 
American Institute of Electrical Engi- 
neers, 33 W. 39th St., New York 18, 
N. Y. 1952, 114 pages, $3.50. 

THE publication of the papers and 
discussions presented at the Joint 
AIEE-IRE Computer Conference, 
Philadelphia, Pennsylvania, Decem- 
ber 10-12, 1951, forms an excellent 
summary of the proceedings. It 
brings together into one well - 
written book the detailed facts 
about various large and small 
computing systems as well as oper- 
ational experience with these sys- 
tems. 

In most cases the proceedings 
reports extend the detail and infor- 
mation content of the original oral 
paper, especially as to machine or- 
ganization and processes. 

The fact that some of the sys- 

374 Want more information? Use post card on last page. June, 1953 - ELECTRONICS 

www.americanradiohistory.com



Research Development Engineering Manufacturing 

CUSTOM BUILT ELECTRONICS! 

CDC are designers and engineers of Electronic Devices 
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Digital and Analogue Product Engineering and Design 
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COMPUTING DEVICES of CANADA LIMITED 
General Offices -338 Queen Street Laboratories -475 Cambridge Street, 

Ottawa, Ontario, Canada 
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to detect and locate insulation faults and winding dissymmetries in motors, genera- 
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NEW BOOKS (continued) 

tems have been improved and that 
much more operational data is now 
available on these systems, as well 
as some important new ones not 
considered in the proceedings, does 
not detract from the worth of the 
manuscript. Though not complete 
in respect to all computers and 
systems, of the time of the con- 
ference, nevertheless it is definitive 
with respect to most of the systems 
discussed. 

As an indication of the continu- 
ing esteem that some computing 
engineers and mathematicians have 
for the book, one may cite their 
use of it in courses on computers 
as a text and a reference book. 

The systems discussed at the 
conference include machines with 
magnetic drum storage for main 
memory, acoustic delay line ma- 
chines, electronic tube storage, 
electrostatic tube storage and relay 
memory. Some operating experi- 
ence with each type of machine, 
though not with each system, ap- 
pears in the papers. There are 
some misleading remarks in several 
of these operational discussions. 
However, we in the computer field 
have faith that we will eventually 
live up to the claims ! The opera- 
tional discussions are quite well 
founded in fact, considering the 
generalities that one is forced into 
to discuss this facet of computers. 

At the conference, papers by 
several English authorities were 
given on two of the English com- 
puting systems. Each of the ma- 
chines discussed sprang from a 
University, the Ferranti machine 
from the University of Manchester 
and the EDSAC from Cambridge. 

The Ferranti machine grew out 
of research on the storage of radar 
data and was initiated by the Tele- 
communications Research Estab- 
lishment at Great Malvern in 1946. 
The project moved to the University 
in 1947. EDSAC can trace its his- 
tory back to the Moore School of 
Electrical Engineering where Dr. 
Wilkes took a summer course in 
computers in 1946. 

The ability of each of these ma- 
chines to grow with the times is 
true of most of the American 
systems discussed. Indeed some 
growth of the systems is indicated 
in the papers. 

American machines that are dis - 
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processing of 
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research 
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CUSTOM DESIGNED PROTECTION 
for SUB -MINIATURE TUBES . . . 

THE NEW STAVER 

SUB -MINI -SHIELD 
Here is a combination Shield, Clip and 
Mount to meet your T3 Sub -Miniature 
Tube holding and shielding require- 
ments. 
Wrap -around shield (A) assures 
close tube to shield contact for 
maximum heat dissipation. Firm 
clamping action of phosphor 
bronze shield mount (B) se- 
cures tubes under the most 
severe conditions of vibration 
and shock. Easy -to -get -at rivet 
holes in base of mount facili- 
tate easy riveting of mount to 
chassis. 

B 

Sub -Mini -Shields are now 
available for tube types 
T3-1, T3-2, T3-3, and T3-4; 
Diameter .366" to .400". 
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MINI -SHIELDS d MINI -SPRINGS 

Bay Shore, Long Island, N. Y. 
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Our Engineering Department welcomes 
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Primarily useful in maintenance of 
mobile -radio equipment, to FCC 
specifications, these LAMPKIN instruments, singly or in combination, offer many 
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General-purpose table, plus percentage -deviation Indicates up to 25 KC. peak deviation, either side of 
curves for any number of specific frequencies. carrier. No charts or tables. 

- ACCURACY - 
0.005 and better; with spot check for WWV. 10°0 of full scale, can be field -checked. 

- FEATURES - 
Checks any number of frequencies. Simulates Rugged and trouble -free. Warm-up time two 
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for accurate meas- 
urements on many 

channels, of frequency and 

narrow -band FM deviation 

Name 

LAMPKIN LABORATORIES, INC. 
INSTRUMENTS DIVISION - BRADENTON, FLORIDA 

Gentlemen: Please send more data on the 105-B and 205. 

Address 

cussed include the Univac, the 
Burroughs Laboratory Computer, 
the IBM -CPC, the ORDVAC, the 
ERA 1101, the Bell Relay machines, 
the Mark III, the SEAC and the 
Whirlwind I. 

With the exception of some of 
the Bell Relay machines these are 
general-purpose machines. The 
special-purpose machines such as 
the digital differential analyzers 
and algebraic linear equation -solv- 
ing machines were not discussed at 
this meeting. One must go else- 
where to learn about them. 

In addition to the papers men- 
tioned there are three general 
papers and one on transistors. One 
of the general papers, Jay W. For - 
resters' concluding remarks, "Digi- 
tal Computers : Present and Future 
Trends", presents some evaluation 
of the other papers and some opin- 
ions about the future trends. It 
might be worth while for the reader 
to read this first before plunging 
into the details of the other papers. 

Mr. C. R. Strang of Douglas 
Aircraft Co., Inc. discussed their 
experiences in the use of electronic 
computers in the past and present, 
and future expectations. His graphs 
of their needs in personnel, floor 
space, power, and cost to man these 
machines are powerful proof of 
the fact that these machines are 
here to stay-and that it will be 
necessary in the future to make 
even better ones.-R. C. DOUTHIZ r, 
Computer Research Corp., Haw- 
thorne, Calif. 

Photoconductivity in the 
Elements 
BY T. S. Moss. Academic Press Inc., 
New York, and Butterworths Scien- 
tific Publications, London, 1952, 263 
pages, $7.00. 

PHYSICS, like any other human 
endeavor, has its fashions. Twenty 
or thirty years ago, no physics 
laboratory aspiring to be called 
modern could afford to be without 
active research in spectroscopy. 
Today's "fashions" include nuclear 
physics first, with solid-state phys- 
ics a close second. 

A book on photoconductivity 
covers an important branch of 
solid-state physics and, surprisingly 
enough, not a new branch either. 
In the eighty years since the dis - 
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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 

MAGNATRAN 
PRODUCTS ARE BETTER* 

For HEAVY DUTY HIGH VOLTAGE 

34 KW 17,000 V.D.C. 

YES ... WE BUILD BETTER EQUIPMENT 
BASED ON MANY YEARS OF EXPERIENCE 

*While this word has been overworked in many in- 
stances, we will be pleased to demonstrate the extras 
built into our transformers to make them better. 

NEW UNITIZED RECTIFIERS 
For high voltage D.C. sources ... lower 
initial cost ... minimum upkeep ... con- 
venient - ready to connect to AC. line 
and D.C. load ... compact - requires 
minimum floor space. 

Askarel Immersed 
Filter Reactor 

50,000 Volt Test 

WRITE FOR DETAILED INFORMATION MEETS STANDARDS OF AIEE-NEMA 

AIR . . . OIL . . . ASKAREL 
Plate Transformers . Filament Transformers . Filter 
Reactors . Modulation Transformers . Distribution 
Transformers . Pulse Transformers . Testing Trans- 
formers . Precipitation Transformers . General Pur- 
pose Transformers . Hi -Voltage Transformers. 

A NAME SYNONYMOUS WITH EXPERIENCE 
MAGNATRAN INCORPORATED 
TRANSFORMERS AND ELECTRICAL EQUIPMENT AGN, RAN WALTER GARLICK, JR., PRESIDENT 
246 SCHUYLER AVE., KEARNY, NEW JERSEY 
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NEW BOOKS (continued) 

Specify Injection Molded 
SILICONE RUBBER 

Designers of original equipment now specify silicone rub- 
ber parts if they must undergo extreme temperature changes 
or if they require constant dielectric properties. Insulators, 
bushings, grommets and other small units are in continu- 
ous mass -production in our plants. Prompt quotations on 
receipt of your sample or blueprint. 

MINNESOTA SILICONE RUBBER CO. 
5724 West 36th Street MINNEAPOLIS 16, MINNESOTA 

Affiliated with Minnesota Rubber & Gasket Co. 
OFFICES IN PRINCIPAL CITIES 

CORD SETS 
RUBBER . . PLASTIC . . 

NEOPRENE ... 

Designed, engineered and 
produced for YOUR products! 

For a delicate "walkie-talkie" 
or a huge arc welding unit ... 
put your wire problems up to 
CORNISH experts! 

CORNISH WIRE CO., INC. 
50 Church St. New York 7, N. Y. 

covery of photoconductivity there 
have been several periods of in- 
tense activity in the field. We could 
say that the subject has gone 
through several periods of being 
"fashionable" and that at present 
we are in the middle of another 
revival. 

What distinguishes a physical 
research subject from, let us say, 
hoop skirts, is that the changes 
from one revival to another are 
very profound. In that sense alone 
are we dealing with a new subject, 
and a modern presentation, repre- 
senting new viewpoints and new 
information, becomes more than 
necessary. Indeed, the last special- 
ized book partially covering this 
field is, to this reviewer's knowl- 
edge, more than 20 years old, and 
the number of scientific publica- 
tions which appeared since then 
make the earlier book completely 
obsolete. 

Without a doubt the publication 
of a new book on this subject is 
very timely and definitely overdue. 
In that sense the book written by 
Dr. Moss, an expansion of his 
doctorate thesis, fills a very acute 
need. However, there is a slight 
reservation in the preceding state- 
ment because it is this reviewer's 
wish to see the subject covered a 
little more thoroughly. Several 
restrictions present themselves. 
The first is indicated in the title. 
It deals with photoconductive ele- 
ments and excludes all compounds. 
From the point of view of pure 
physics, a study of the chemical 
elements may offer the possibility 
of sticking to fundamentals and 
may permit greater simplicity in 
the treatment. In view, however, 
of the greater practical importance 
of photoconductive compounds, we 
will still have to wait for an author- 
itative and more embracing treat- 
ment of the subject. 

A second restriction is the some- 
what summary treatment of the 
theoretical aspects. The book is 
divided in two parts-Part I: The- 
ory; Part II: Experimental Meth- 
ods and Results. The theories are 
discussed for more than one-third 
of the book. However, this is not 
a purely theoretical treatment of 
the subject. There are several short 
chapters which give the necessary 
experimental background to theory; 
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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, III. 

high -precision thermistors 

by BENDIX-FRIEZ 
As temperature measuring elements and 
lipoid level sensors, these temperature 
responsive resistors are the best you can buy. 
In standard or special types, their high -pre- 
cision manufacture makes them precisely 
right for your job when it comes to resistance 
values, size, temperature coefficient, mount- 
ings and quality. Ask us about applications. 

STANDARD TYPES FOR IMMEDIATE DELIVERY 

Size (inches (a +30°C. @ 0°C. (a -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 I 

Write for details. 

FRIEZ INSTRUMENT DIVISION of . . 

1454 Taylor Avenue, BALTIMORE 4, MARYLAND 
Export Soles: Bendix International Division 

72 Fifth Avenue, New York 11, N. Y. 

Used in this typical application 

for sensing the temperature of 

hydraulic oil. 

AVIATION CORPORATION 

PRECISION 
RF STEP 

ATTENUATOR 
Model AT -120 0 to 1000 MC 

Small, rugged ladder attenuator 
achieves attenuation accuracy 
and low vswr from dc to uhf. 
Suitable for all signal and sweep 

generators in this frequency 
range. 

Care in design assures maxi- 
mum flexibility in mounting, 
drive, and types of input and 

output connections. 

Easily adaptable for inclusion in 
different types of test equip- 
ment and in laboratory and pro- 

duction test applications. 

SPECIFICATIONS 

MAXIMUM STEPS 
Ten (eleven contact positions) 

ATTENUATION RANGE 

Up to 120 db total 
Attenuation per step optional 

OUTPUT IMPEDANCE 
50 or 75 ohms nominal 

INPUT IMPEDANCE 
100 or 150 ohms nominal 
50 or 75 ohms optional 

INPUT AND OUTPUT VSWR 
1.1 to 1000 mc at 50 ohms 

ACCURACY 
±- .3 db per 20 db step from its do 

value up to 1000 mc. 

PAT. PENDING 

TELEVISION 
CORPORATION 

Dept. E-6 
1001 FIRST AVENUE 
ASBURY PARK, N. J. 
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PRECISION 

ELECTRONIC 

SYSTEMBI 

RADIO DIRECTION FINDING 

INSTRUMENTS 

SERVOSCOPE 

SERVOBOARD 

CONTROL 

THERMISTOR BOLOMETERS 

PRE -AMPLIFIERS 
POWER SUPPLIES 

SELECTIVE AMPLIFIERS 

Write today for 
complete information 

SERVO 
CORPORATION 
OF AMERICA 
NEW HYDE F A R K, N. Y. 

Want more information? Use post card on last page. 
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NEW BOOKS (continued) 

the result is that the theory is 
condensed to a degree where ex- 
tensive study of other books is 
needed for enjoying the contents of 
the present one. This review must 
compliment Dr. Moss on the thor- 
oughness of his list of references. 

Many readers will profit greatly 
from this lucid presentation of a 
very timely topic, especially from 
the experimental section. Others 
will find something lacking. The 
author very obviously has complete 
mastery of his subject and suc- 
ceeded in giving a really fine intro- 
duction into the photoconductivity 
of the elements. Let us hope he 
will soon follow up with a treatment 
of the compounds. The publishers 
and printers have to be commended, 
too, for an excellent job.-L. MAR - 
TON, National Bureau of Standards. 

Direct Current Machines 
for Control Systems 
ARNOLD TUSTIN, Electrical Engineer- 
ing Department, Birmingham Uni- 
versity. The Macmillan Co., New 
York, 1952, 306 pages, $10. 

SPECIAL direct -current machines 
have been developed for use in con- 
trol systems. With the growing use 
of such machines it is natural that 
a special text should be written 
about them. On the other hand, we 
see a subject-d-c machines-that 
was once considered a beginning 
course for engineers, emerging now 
as an advanced course. 

Topics common to a beginning 
course on d -c machines, such as 
static characteristics and winding 
inductance, are presented. The 
unique contribution of the book is, 
however, the extension of these 
topics to such details as dynamic 
characteristics and the effect of 
inductance on time constant. The 
material is developed as a founda- 
tion for machine design and serves 
also to give the user of such ma- 
chines an appreciation of the char- 
acteristics he can reasonably expect 
from them. The development of 
input-output transfer functions and 
response -vector loci for basic com- 
binations of control generators is 
especially helpful in analysing the 
charactertistics to be expected from 
servos that include rotating power 
amplifiers. 

Properties of specialized ma- 
chines are described in the same 

WANT THE BEST 

IN CAPACITORS? 

Many, many notable advances in the 
art of capacitor design and manufacture 
have been made by the ILLINOIS CON- 
DENSER COMPANY. As an example, 
ILLINOIS CONDENSER COMPANY has 
recently been awarded a patent on their 
unique and exclusive molded capacitor 
construction as featured in the UMP 
types. 

For almost two decades, ILLINOIS 
CONDENSER COMPANY has been build- 
ing quality capacitors and regular users include most all of the largest manufac- 
turers of TV and radio sets. Their names literally compose the "blue book" of electronics. 

To meet the ever increasing demand 
for ILLINOIS electrolytic capacitors, 
ILLINOIS CONDENSER COMPANY has 
built new plants and greatly increased 
production. Why don't you, too, discover 
why ILLINOIS capacitors are "first choice" of so many! 

Write For Catalog! 

ILLINOIS CONDENSER CO. 
1616 NORTH THROOP STREET CHICAGO 22, Ill. 

i 

'16 

or the ELECTRONIC 
INDUSTRIES 

uality 

MOLYBDENUM 
TUNGSTEN 
TANTALUM 

FORMED PIECES 

Your Special 
Metals Rolled 
to Thin Sizes & 

Close Tolerances 

YOUR INQUIRIES WILL 
RECEIVE PROMPT ATTENTION 

H. CROSS CO. 
15 BEEKMAN ST., N. Y. 38, N. Y. 

WOrth 2-2044 and COrflandf 7-0470 
Want more information? Use post card on last page. 
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(Advertisement) 

NONINDICATING 
METER -RELAY 

1% accuracy - 0.2 

microampere sensi- 
tivity - 100 watts 
load contact rating. 
These are some of 

the features you get 
in a nonindicating 
meter -relay like the 
one in the photo. 'It 

is a moving coil relay and it will do things 

you never expected without vacuum tubes. 

Accuracy 
Factory adjustment is within 2% of the speci- 

fied current or voltage for most units. It can 

be adjusted at installation to better than 1%. 

In fact, one customer (name on request) re- 

ports ?ia% on a battery charger shutoff. 

Sensitivity 
Any setting between 0.2 microamperes and 

50 amperes, or from .05 millivolts to 500 volts 

can be furnished. Higher ranges can be 

made with external multipliers. The sensi- 

tivity is adjustable at installation over a wide 

range to meet specific needs. 

Contacts 
S.P.S.T. or S.P.D.T. 
in several ratings. 
Normal contacts 
have ratings up to 

100 DC milliamperes 
for "make" only. 
Heavy duty contacts 
are rated 1 ampere 
at 115 V. AC or 32 V. DC for "make" or 
"break." The diagram shows the internal 
arrangement and auxiliary equipment 
needed for the heavy duty contacts. 

Speed 
Design variations allow for a range of re- 

sponse time from 1 millisecond to 10 seconds 
on most sensitivities. 

Cose Style 
The clear plastic case shown is in produc- 
tion. It is approximately 21/2" cube, includ- 
ing terminals. This relay is adaptable to 

other mountings, including hermetically 
sealed plug-in cans. 

Shock & Vibration 
Samples have withstood roll and pitch tests 
required for shipboard use. Internal shock 
mounting might be used to make it stand 
most shock and vibration tests. For further 
specifications, write or call Bradley Thomp- 
son at Assembly Products, Inc., Chagrin 
Falls 11, Ohio: phone CH 7-7374. 

, 

LFtttgit. micaraw 

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 

IF ELECTRONIC PROCUREMENT 

PROBLEMS PLAGUE YOU 

heRES THE S'01 3.1770/V: 
This comprehensive Buyers Guide and Personnel 
Directory contains 500 pages of data on the firms 
and men comprising the distribution chain for 
electronic parts and equipment. A storehouse of 
information on manufacturers, representatives 
and distributors, here is what this guide places at 
your finger tips for daily reference. 

Names of 643 suppliers of electronic parts and equipment. 
Included are 266 firms who give sales managers name, products offered and 
names and addresses of their sales agents. 
The remaining 377 firms give name, address and sales managers name. 

Exactly 265 separate classifications of products 'sold through electronic parts 
and equipment distributors. 
Names of 491 manufacturers agents shown geographically and alphabetically, 
giving address, lines handled and territory covered. 
Roster of 1345 accredited electronic parts and equipment distributors arranged 
by state and city. Each listing shows a number of sales personnel, trading area 

and classifies type of equipment handled. 
Cost of this comprehensive volume is only $4.50 post paid. The supply is 

limited. To get a copy you will have to act soon. 

Send your order and check to: 

WHO'S WHO IN ELECTRONIC DISTRIBUTION, CLEVELAND 13!3°g 
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METERS 
MODEL 101 

SUPERSONIC FREQUENCY 
RANGE 20 cps to 200,000 cps 

MODEL 102 
LOW FOWER FACTOR 

RANGE 20 cps to 20,000 cps 

FOR MEASUREMENT of VOLTS AMPS WATTS 
MODEL 101 

POWER RANGE: 100 uW 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, 22S uW to 18 KW. 
VOLTAGE RANGE: FULL SCALE, 1.5V to 600V. 
CURRENT RANGE: FULL SCALE, .001SA to 30A. 

J 
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 salve your particular 
problem. Write Dept. E-6. Literature available 
on request. 

JOHN FLUKE ENGINEERING COMPANY 

Reyistued Trademark 

IIII WEST NICKERSON STREET, SEATTLE 99, WASHINGTON; 
ASSOC., New York,Represented by . . D. C ; HUGHEMARSLAND. Chicago; 

Boston 
GERALDSh. B. 

MILLER CO., Hollywood, San Francisco, Albu- 
querque, Seattle; M. P. ODELL, Cleveland, Dayton; 
EARL LIPSCOMB ASSOC., Dallas, Houston; 
H. M. RICHARDSON & CO., Minneapolis, Minn. 

BIRNBACH 
seeeptmee, 

WIRE & CABLE 
For ALL Your 

GOVT. SPEC. 
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-48ai 

Wiring Needs! 
HOOKUP WIRE 

105° C. U.L. APPROVED 
Thermoplastic Hookup Wire 

JAN -C-76 WL -GLASS BRAID 
Solid or Tracer Colors 

YULTICONDUCTOR, SHIELD- 
ED CABLES 

To Meet Govt. Spec. 
áf71-4945 

COMPLETE WAREHOUSE STOCKS 

e... 
1 

Vinyl Extruded Shielded Wires 
and Radio Grade Insulated Hard - Tubing ware 
Mul ticondueter plugs, Jacks. Rubber Covered Sockets Cables Test Leads, 
Tinned & Care Switches 
Wire Insulators, Stec. Magnet Wire tite, Ceramic 
Formvar Wire Terminal Strips 

Quality Products for the Electronics Industries since 1923 

.... !!!.>,,., ... _. 

BIRNBAcH RADIO CO. INC. 
145 HUDSON STREET 
NEW YORK 13, N. Y. 

, \ - -- < 

BIRNBACH MIL 
WRITE FOR 

CATALOG 53-E 

NEW BOOKS (continued) 

basic manner, including the Rosen- 
berg generator, the Amplidyne, the 
Metadyne and the Magnicon. These 
machines are placed in their en- 
vironment by introductory and 
concluding chapters on the basic 
features of control and feedback. 
A chapter on torque motors and 
linear -stroke motors is a new con- 
tribution to the literature. A bibli- 
ography guides readers to more 
specialized literature on the sub- 
jects treated in the book. 

The level of presentation of the 
book assumes an under -class com- 
mand of mathematics and a ground- 
ing in the basic concepts of 
electricity. The essential points are 
clearly made and the explanations 
presented with the mature com- 
mand of the language character- 
istic of many British books and 
frequently lacking in domestic 
technical texts.-F. H. ROCKETT, 
Airborne Instruments Laboratory, 
Mineola, New York. 

Theory of Electric 
Polarisation 
BY C. J. F. BOTTCHER. Elsevier Press, 
402 Lovett Blvd., Houston, Texas, 
1952, 492 pages, $10. 

IT IS EASY, from reading many elec- 
tricity and magnetism text -books, to 
get the impression that the well- 
known Clausius-Mosotti equation 

e-1 44orNazi 
eß-2 3 

gives a rigorous account of dielec- 
tric properties of all substances, for 
its shortcomings and the many 
efforts to improve it are seldom 
mentioned. Actually, the problem 
is an extremely complicated one 
which is still far from a satisfactory 
solution ; the dielectric constant of 
even so simple a substance as a 
sodium chloride crystal has never 
been quantitatively explained by 
physical theory. The problem of ac- 
counting for macroscopic dielectric 
properties of a material in terms of 
molecular properties is. fundamen- 
tally one of quantum statistics, and 
any really correct treatment must 
take into account quantum effects, 
such as overlapping of electronic 
wave functions of adjacent 
molecules, and statistical factors 
such as correlations between in - 
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BREW 
DELAY LINES 

Flexible type 
delay from .1 to 2 usec. 

Here at Brew, complete design 
and manufacturing facilities .. . 

plus real cooperation ... gives 
you the flexible delay lines you 
want . . . delivered on schedule. 

SPECIFICATIONS: To military 
specifications. Delay .1 to 2 usec. 
Tol. ± .05 usec. Z 1200 ohms 
±15%a. Hermetically sealed, non - 
nutrient construction. Available 
in cans. 

Send today for 
data . . . or send us 

your requirements. 

BREW 

a 

RICHARD D. BREW 
and Company, Inc. 

106 Concord Ave., Belmont 78, Mass. 

COMCO 
Communications Systems 
with ecedeeKteed quality 

Proven thru the daily operation of thou- 
sands of COMCO transmitters and receivers " 

giving reliable service under all operating 
conditions. 

sis- 

VHF -FM MOBILE PACKAGE 
A COMPLETE UNE OF 

TWO-WAY RADIO EQUIPMENT 
VHF -FM mobile and base stations 

Remote control equipment & relay stations. 
VHF -FM two-way aircraft equipment 
Aeronautical ground station equipment 

VHF -AM mobile unit for airport vehicles 
VHF antennas and other accessories 
For details contact your nearest COMCO dealer 

r.... yw. 
COM Nó AL TGIONS COó PIp;.AN, INC. CRAM 34 

AIR 
ARBOR 

PRESSES 

AIR OR SPRING RETURN 

Completely Flexible 

AIR -MITE now supplies solid steel upright columns 
in any lengths required to give you these impor- 

tant flexibility features: 

1 

2 

3 

Normal ram clearance of 0" to 6" may be in- 
creased to any clearance required for special 
application. 

Supplementary or replacement cylinders with any 
ram stroke required are available for quick, easy 
mounting on same brackets. 

Rapid socket wrench adjustment cylinder bracket 
swivels for perfect alignment with work. 

Presses are available in t/a, V2, 3/a and 1 ton capaci- 
ties-for staking, riveting, marking, punching and 
similar operations. 

Write for complete catalog of Air -Arbor Presses and 
single and double acting Air Cylinders. 

AIR -MITE 
4417-B West Carroll Ave., 

Chicago 24, III. 

:UNIFORMITY DEPENDABILITY SERVICE ECONOMY- 

in SPECIAL FASTENERS 

aQZ Q cad WESTFIELD METAL PRODUCTS 

i 

o ei 

Write to Dept. A 

for NEW 

ILLUSTRATIVE 

FOLDER 

* MATERIALS-Steel, brass, 
stainless steel, bronze and 
aluminum. 

* CAPACITY-From 3/16" hex- 
agon to and including 1-1/16" 
hexagon across flats, from 
1/16" thick to and including 
3/4" thick. 

* THREAD SIZES-From #2 up 

to and including Me" diameters, 
any pitches desired. 

(IiMiLLED 
ND SPECE'sa- 

AR'Al U STANDARD 

HE 
SQUA e NUTS SPECIAL 

SCREW 
PROD UCTSACH I N E 

PLATIN 
TREATI/vGAND HEAT 

WESTFIELD METAL PRODUCTS CO., INC. 
WESTFIELD, MASS. 
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STAR STEATITE 

STAR low -loss STEATITE has 
proved an ideal insulation for 
electronic applications. It is a 

strong, dense material with ex- 
cellent dielectric and mechanical 
strength. 

Every STAR STEATITE part is 

engineered for your specific job 
and precision made to meet de- 
mands for dimensional accuracy. 
And STAR'S facilities for volume 
output assure you a steady flow 
of material to maintain your pro- 
duction schedules. 

PORCELAIN COMPANY 
49 Muirhead Avenue Trenton 9. N. J. 

R. F. WATTMETER ME -82/U 
Model MM -625 Series 50 to more than 1000 MCS. 

This series of instruments was designed 
to measure RF 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: 
1. 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 specifications MIL -M-10304. 
4. Two spare crystal rectifier suplied 
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 
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 718 x 13-9/16 
912 lbs. 

't - 

ELECTRONICS COMPANY 
BRISTOL, CONNECTICUT 
Distributed outside of Continental U.S.A. by 
RCA International Div., N.Y., N.Y., U.S.A. 

NEW BOOKS (continued) 

stantaneous orientations of neigh- 
boring molecules as they carry out 
their more or less random thermal 
motions. However, there is a large 
body of "classical" literature deal- 
ing with a drastically simplified 
model in which the behavior of an 
assembly of classical polarizable 
objects is sought, with or without 
consideration of some of the statis- 
tical factors. This is the work 
of many investigators, prominent 
among whom are Onsager, Kirk- 
wood, and Frohlich, and it has not 
been collected into a coherent and 
easily digested form until now. 

Bottcher's book is truly an intro- 
duction to the subject, for roughly 
the first quarter of the book is 
devoted to a careful exposition of 
the electromagnetic theory start- 
ing with elementary considerations 
and leading up to solutions of 
various boundary -value problems 
concerned with dipoles and multi - 
poles, and thermodynamic treat- 
ments, which are useful for later 
applications. Most physicists would 
probably prefer to see this part of 
the book condensed rather drasti- 
cally, since it takes so long to get 
to the real subject, but to a much 
larger group of readers this feature 
will be greatly appreciated. It 
makes the book quite suitable, for 
example, as a textbook for a course 
in physical chemistry or as a source 
of background for an electrical 
engineer who wishes to understand 
more about dielectrics than is pro- 
vided by the tables in handbooks. In 
this connection the last two chap- 
ters, dealing with loss and relaxa- 
tion in dielectrics and polarization 
of solids, including ferroelectricity, 
should be very helpful in giving at 
least a partial understanding of 
variation of dielectric properties 
from zero frequency up through 
the microwave region. 

The middle part of the book is 
devoted to exposition of the 
"classical" theoretical work and to 
the problem, of great interest to 
chemists, of determination of dipole 
moments of various molecules from 
dielectric measurements. If a very 
general (and therefore not com- 
pletely accurate) characterization 
of this theoretical work were to be 
made, one might say that the basic 
point of view remains that of 
Clausius-Mosotti in which the 
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IMPORTANT 

ENGINEERING 

FR E ED M S 

at 

SYLV IA! 
All too often, farsighted engineer- 
ing ideas and aims are held in 
check by everyday job require- 
ments. Engineers made of the 
right "stuff" hold a secret yearn- 
ing to break the shackles of today - to think in terms of the possi- 
bilities of tomorrow. 
Sylvania thinks that way, too - 
has thought so for years. As a 

result, Sylvania encourages its 
engineers to pioneer, develop, fol- 
low through on their ideas, write 
and speak on their chosen subject 
to gain professional recognition. 

If you are looking for a stimulat- 
ing challenge that will last a life- 
time - investigate the splendid 
career opportunities with fast- 
growing Sylvania. 
Send your resume to: 

JOHN C. WELD 
Supervisor of Employment 

254 Rano Street, Buffalo 7, New York 

DONALD BRADLEY 
Personnel Supervisor 

70 Forsyth Street 
Boston, Mass. 

SYLVANIA 
ELECTRIC PRODUCTS INC. 

RADIO AND TELEVISION DIVISION 
254 RANO STREET 

BUFFALO 7, NEW YORK 

for heavy production 
with the 

id.dr er 

NEW HERMES, Inc. 
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 

DOUBLE BARREL ADVERTISING 

- sE 

t4c 

CRAW-HILL 
DIKCT MAIL LIST SERVICE 

Advertising men agree - to do a complete advertising 
lob you need the double effect of both Display Advet- 
tising 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. 

Ask for more detail information today. You'll be 
surprised at the low overall cost and the tested e4 
lectiveness of those band -picked selections. 

McGraw-Hill Publishing Co., Inc. 

330 West 42nd Street New York 36. New York 
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Bend 
a Variety 
of Materials 
Accurately, Easily, Quickly 

with a DI -ACRD* BENDER 

Simple and complex bends can be 
formed and duplicated in many duc- 
tile materials with a versatile Di -Acro 
Bender. Bending capacity of the five 
hand operated models ranges from ,(6" 
wire to I" round mild steel bar. Many 
accessories are available for bending 
various materials and shapes. The Di - 
Acro Bender can be delivered com- 
pletelytooled for most forming require- 
ments in solid materials and tubing. 

`Pronounced Die -eck -co 

DI -ACRO 
HYDRA -POWER 
BENDER 

A universal hydraulically operated bend- 
ing machine that is equally as flexible as 
hand operated machine. Di -Acro Hydra - 
Power Benders are especially designed 
for those long runs and heavy bending 
operations which are impractical for 
manually operated equipment. 

WANT MORE INFORMATION? 
Send for New 32 -Page Catalog 

Gives complete details on 
hand and power operated Di - 
Acro Benders, Brakes, 
Notchers, Punch Presses, Rod 

Creators of Parters, Rollers and Shears. 
"DIE -LESS Send for your copy today- 
DUPLICATING" there's no obligation. 

O'NEIL-IRWIN 
MFG. CO. 

321 8th Avenue 
Lake City, Minn. 

Want more information? Use post card on lost poge. 
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notions of internal field and local 
polarizability are the central things, 
and that one tries to patch up these 
concepts by various elaborations in- 
tended to take into account more of 
the actual physical situation. How- 
ever, few of these attempts lead to 
any impressive improvement in the 
agreement between theory and 
experiment (except that of Onsager, 
which removes the "4x/3 catas- 
trophe"), or to an appreciably 
deeper understanding of physical 
processes in dielectrics. Rigorously, 
one would have to adopt from the 
start a more global point of view 
and recognize that in condensed 
phases the internal field and local 
polarizability are really not precise 
concepts and it is necessary to think 
in other terms. The catch is, of 
course, that the resulting theory is 
so complicated that little progress 
has yet been made in it. 

These remarks should not con- 
vey too great a feeling of pessi- 
mism; for all its shortcomings, the 
existing theory is close enough to 
the truth to be of great use to 
scientists in many fields, and it will 
always have a place in science, be- 
cause it is so much simpler than 
any rigorous theory. The less ambi- 
tious an undertaking is, the more 
likely it is to be successful, and it 
is fortunate that the author, by 
restricting his attention to the 
"classical" theory, has succeeded 
in producing a comprehensive but 
very readable account of one phase 
of the theory of dielectrics.-E. T. 
JAYNES, Stanford University 

THUMBNAIL REVIEWS 

TV'Servicing Short -Cuts. By Milton 
S. Kiver. Howard W. Sams & Co., 
Inc., Indianapolis, Ind., 1953, 97 pages, 
$1.50. This book gives 62 case his- 
tories describing unusual troubles in 
tv receivers and steps taken to correct 
them. It will give the active service- 
man direct answers to a large number 
of troubles that might be difficult to 
pin down, and in addition, it provides 
a series of stimulating mental exer- 
cises that should help any serviceman 
approach his problems-of any type- 
more intelligently. The 5j x 8¡ inch 
paper -cover book is a handy size for 
carrying in a suit -coat pocket for 
spare -time reading. 

Final Approach and Landing. Pub- 
lished by the Technical Secretariat, 
International Air Transport Associa- 
tion, Montreal, Canada, 80 pages 8i x 
11 inch, paper cover. A condensed 

POSITIVE ACTION UNDER 
ALL CLIMATIC CONDITIONS 

This hermetically sealed preci- 
sion snap switch is the answer 

where sand, dust, ice, humid- 
ity, oil, grease, water or 
fungus c ordinary 
switches to fail. 
Here is the story on the 
Hayden hermetical- 
ly sealed snap action 
switch: 
1. Smallest hermetical- 

ly sealed switch on 
the market 

2. Longer life 
3. High contact pres- 

sure - resistant to 
vibration 

4. Actuator pin bond- 
ed in specially de- 
veloped silicone 
(like a shock 
mount) 

5. Available in single 
pole, double throw - two -circuit type 
or double pole, 
double throw. 
IDPDT is slightly 
larger./ 

6. Interchangeable 
mounting -wise with 
certain other wide- 

ly used unsealed 
switches. 

7. Sealed construction 
assures positive opera- 
tion under practically 

all climatic conditions 
(from -70'F to+200°F) 

Currently Being 

Used in Aircraft 
Applications 

Send for descriptive bulletin 

HAYDON SWITCH CO. 
232 NORTH ELM ST., WATERBURY, CONN. 

MISSILE 
Engineers and Technicians 

For Field Test Positions in 
NEW MEXICO 

"The Land of Enchantment" 
ON 

Guidance Flight Testing 
Servomechanisms 

Telemetering Test Equipment 
Airborne Electronics Equipment 
IDEAL WORKING CONDITIONS 

WRITE: FIELD TEST DIRECTOR 
P. O. BOX 391 

HOLLOMAN AIR DEVELOPMENT CENTER 
NEW MEXICO 

BE 4f 
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ELECTRONIC GLASS WORKING EQUIPMENT 

For Radio, Television 
Lamps, Glass Lathes for 

EISLER B HER Ó-AOTO *VEXING STEM MACHINE 

¡FRONT VIEW 

TWO MOvER9 ARE USED FOR INDIVIDUAL CONTROL. OE 

TURRET ANO NEAPS. VA_RIAEKE SPEED CONTROL. 

BURNERS. GASAIR` OXYGEN. HYDROGEN 

No23 8TG 

Tubes, Incandescent 
Television Tubes 

TURNTABLES 
We make over 100 types 
of turntables, tilting 
models and positioners. 

More Eisler Stem and Sealing 
Machines are in use in the 
Electronics Industry than all 
other makes combined. There 
is a reason; they are simple, 
well-built, compact, last long, 
have good production, and are 
constantly being improved to 
give more production. 

We make Transformers, Spot and Wire Butt 
Welders, Wire Cutting Machines and 500 other 
items, indispensable in your production. Eisler 
Engineers are 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 33 

years. 

Dr. Charles Eisler, President 

EISLER ENGI NEERING CO., INC. 

TABLE TILTING TIN 

EISIER 
412E Ne.3 

EISLER 8 POSITION AUTO -INDEX SEALING MAUi.GENtYA DRIVE 
1 

FRONT VIEW 

tt 

Two MOTORSUR USK 
ANO NEAPS, CUR1ARER SPE CONTROL. 

BURNERS GAS AIR OXYD N, HYOiFìOG£Ñ GAS 

751 South 13th St., Newark 3, N. J. 

Near Avon Avenue 

[ A NEW COMPLETE SERVICE ON J 
ALL TYPES OF 

CONSTRUCTION 
NOW AVAILABLE 
AT LOW COST SUP RINGS and 

COMMUTATORS 
MOLDED OR FABRICATED TYPES 

FOR LOWEST POSSIBLE COST 

Assemblies of these types can be supplied at low cost. 
Quality is the highest in the industry. Dimensional 
accuracy and other characteristics are excellent and 
these units are highly recommended for instruments 
such as synchros 

ONE PIECE ELECTRO -PLATED 
TYPES FOR EXTREME ACCURACY 

CALL, WRITE OR WIRE TODAY FOR 
QUOTATIONS ON YOUR REQUIREMENTS 

Wherever extreme dimensional precision, accu- 
rate concentricity, 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 .035" diameters. 

ULTRA -MODERN, COST REDUCING, NEW PRODUC- 

TION FACILITIES-The lost word in plant, equip- 

ment and skilled personnel are grouped here to 

provide fast delivery at 

lowest unit cost. 

___= M_--- 

INSTRUMENT - -I:- -- . 
- 

CORP. OF AMERICA BLACKSBURG, y.IRGINIA 

let WILLIAMS 
help you apply 

ferric oxides 

to the manufacture 

of your 

FERRITES 
You'll be well repaid by getting 
the facts on a special group of 
Pure Ferric Oxides, developed 
by Williams especially for use 
in the manufacture of ferrites. 

Williams Ferric Oxides analyze 
better than 99`,eó Fe203. They 
contain a minimum of impuri- 
ties. They are available in a 
broad range of particle sizes and 
shapes. Among them, we're cer- 
tain you'll find one that's "just 
right" for your requirements. 
The proper application of Ferric 
Oxides to the manufacture of 
Ferrites is our specialty. 

Tell us your requirements . e . 

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 
I COLORS & PIGMENTS 

C. K. WILLIAMS & CO. 
Easton, Pa. East St. Louis, III. 

Emeryville, Cal. 

We also produce IRN Magnetic Iron 1 powders for the Electronic Core In- 
dustry, the Magnetic Tope Recording Indus- 
try and others. Write for complete technical 

Linformation. 
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10129 FUNGUS -PROOF 

N\/LAN 
LACING CORD and 

FLAT BRAIDED TAPE 

Meets Army, Navy and Civilian "specs" 

This sensational new development has 
proved to be a boon to electronic 

equipment. The special synthetic resin 
coating on Heminway & Bartlett's 

Nylon Lacing Cord and Flat Braided 
Tape resists the growth of mold and 

micro-organisms - factors most often 
responsible for the deterioration of 

linen and cotton lacing cords and tapes. 
They have high abrasion resistance 

and low moisture absorption. The 
finish has the desirable malleability of 

wax and is non-toxic to humans. 
We'll be glad to send you full 

information and samples. Why not 
write us today. 

The Heminway & Bartlett Mfg. Co., 500 Fifth Avenue, 
New York 36, Sales Offices: Chicago, Boston, St. Louis, 
Philadelphia, Cincinnati, San Francisco, Charlotte, N.C., 
Gloversville, N. Y. 

RESSIORS 
MICROWAVE 1ypE R 

IEIEwÀVE 

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 I/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 diem. 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 

NEW BOOKS (continued) 

record of discussions of factors affect- 
ing final approach and landing of air- 
craft at Fifth IATA Technical Confer- 
ence at Copenhagen in May, 1952. 
Included are discussions of electronic 
aids from standjoint of existing equip- 
ment and possible future develop- 
ments. General coverage of pertinent 
aircraft performance is presented, 
along with allied factors, such as other 
instrumentation, visual aids, meteor- 
ological requirements, accuracy, re- 
liability and a section describing re- 
sults of tests of different systems 
under various conditions. 

UHF Converters. Published by 
Howard W. Sams & Co., Inc., Indi- 
anapolis, Ind., 1953, 42 pages, 81 x 11 
inch, paper cover, $1.00. With uhf 
television spreading across the coun- 
try, this book promises to be a useful 
addition to the serviceman's library. 
Included are detailed descriptions of 
virtually all commercially -available 
tuners designed to be attached to vhf 
sets for receiving the new bands. Com- 
plete circuits and excellent detailed 
photographs give all information 
necessary to understand operation and 
maintenance. 

Principles of Alternating Current 
Machinery, 4th Edition. By Ralph R. 
Lawrence and Henry E. Richards. 
McGraw-Hill Book Co., 1953, 622 
pages, $7.50. A text for senior stu- 
dents, strongly analytical in treat- 
ment, dealing with generators, motors, 
converters and rectifiers. Brought up 
to date by rather thorough revision. 

Consulting Services, 14th Edition. 
Association of Consulting Chemists 
and Chemical Engineers, Inc., 50 East 
41 St., New York. N. Y., 140 pages, 
81 x 11, $1.00, 1953. A listing of over 
100 consultants and laboratories work- 
ing in the field of chemical engineer- 
ing. A number indicate they are 
experienced in electronics. 

TV Test Instruments. By Milton S. 
Kiver. Howard W. Sams & Co., Inc. 
Indianapolis, Ind., 1953, 147 pages, 8e 
x 11 inch. paper cover. $3.00. Success- 
ful servicing, according to present-day 
standards, is dependent to a large ex- 
tent on the equipment available to the 
serviceman and his ability to use it. 
This book tells how to use virtually 
all test instruments usually employed 
in tv receiver repair. Included are sec- 
tions on vtvm's, a -m signal generators, 
sweep signal generators, oscilloscopes, 
tv and f -m alignment instruments 
and special instruments. Commer- 
cial instruments are used as ex- 
amples, thus giving the book a highly 
practical value. The book should also 
be extremely valuable to a service- 
man just getting started in business 
and faced with the problem of deciding 
what equipment he should buy. 

Pulse Techniques. By Sidney Mosko- 
witz and Joseph Racker. Prentice - 
Hall, Inc, New York, N. Y., 1953, 300 
pages, $6.65. Partial contents: pulse 
generation, linear pulse amplifiers, 
pulse measurement, pulse shaping and 
clamp circuits, design of pulse net- 
work, pulse communication systems, 
and response of linear. networks. 
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 "INDUSTRIAL" 
for 

ELECTRONIC 
COMPONENTS 

Precision engineered electronic components 
and connecting devices for all your needs. 

LAMINATED TUBE SOCKETS 
TERMINAL STRIPS 
WIRED ASSEMBLIES 
METAL or BAKELITE STAMPINGS 
TERMINAL BOARD ASSEMBLIES 
SCREW MACHINE PARTS 

NEW ITEMS- 
TUNER STRIPS, SOCKETS 
and BRACKETS for UHF 

Our extensive design and production 
facilities are available for developing 
your special requirements and appli- 
cations. Representatives in principal 
cities throughout U.S.A. Call or 
write for samples and Information. 
ORegon 7-1881. 

INDUSTRIAL HARDWARE Mfg. Co., Inc. 

109 PRINCE STREET NEW YORK 12, N. Y. 

Measurements Corporation 
MODEL 82 

STANDARD SIGNAL 
GENERATOR 
20 Cycles to 50 Mc. 

FREQUENCY RANGE: 20 cycles to 200 
Kc. in four ranges. 80 Kc. to 50 Mc. 
in seven ranges. 

OUTPUT VOLTAGE: 0 to 50 volts across 
7500 ohms from 20 cycles to 200 
Kc. 0.1 microvolt to 1 volt across 50 
ohms over most of range from 80 
Kc. to 50 Mc. $ 
MODULATION: Continuously variable 
0 to 50 % from 20 cycles to 20 Kc. 

POWER SUPPLY: 117 volts, 50/60 
cycles. 75 watts. 
DIMENSIONS: 15" x 19" x 12". 
Weight, 50 lbs. J 

MEASUREMENTS 
CORPORATION 

BOONTON e NEW JERSEY 

Want more information? Use post card on last page. 
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BACKTALK 

Vibration Isolators 
DEAR SIRS: 
REFERENCE is made to the excellent 
article in ELECTRONICS for Decem- 

ber 1952, p 126 by R. I. Dickie 
entitled, "How to Apply Vibration 
Isolators". 

Since I intend to recommend this 
article for special study to the stu- 
dents in my vibration course, I 

wonder whether you would consider 
sending me a complimentary copy 

of this paper. 
Thanking you in advance for any 

courtesy in this matter, I remain 
R. K. BERNHARD 

Professor of Engiueerin.g Mechanics 
Rutgers University 

New Brunswick, New Jersey 

(Editor's Note: We were quite pleased 
to find that this article, which repre- 
sents somewhat of a departure from 
our usual run of articles, was so well 
received. More articles on the me- 
chanical and other allied aspects of 
the electronics industry will be forth- 
coming in future issues.) 

Holes in Horns 
DEAR SIRS: 

SOME TIME ago I read an article on 

an experiment in which a signal 
was bounced off the surface of the 
moon. The rather plaintive com- 
ment was made that the horn 
antenna did not perform as ex- 
pected, but was much more "leaky" 
than anticipated. A photograph of 
the horn, set up outside the Collins 
Radio plant, makes the cause rather 
fantastically obvious, to my mind ; 

the horn walls were constructed of 
ordinary hexagonal chicken wire. 

I have always considered, and 
correctly I believe, that a perforated 
sheet reflector should be considered 
as a series of close -spaced reflectors 
of dipole -plus length, like a venetian 
blind, accurately oriented in the 
plane of antenna polarization. The 
chicken wire resolves to a series of 
subdipole-length reflectors strung 
together with resistors (subdipole 
length at the frequency used). That 
this horn would be said to be leaky, 
and rather ineffective, would seem 
to be an understatement. 

I have repeatedly observed re- 
flectors in use which have a similar 
aspect, and this use of anything 

Precisely 

fabricated 
to the most 

for electronic devices 

i 11,6` 

Miniature and Subminiature 
Radio Tubes -Television Tubes 

Hearing Aid Tubes 

Our technical skill will improve the 

performance of condensers, neon elec 
trodes, soldering irons, electrical ap- 

pliances, gauge glasses, diaphragms.. 
stoves, mica washers, and for all other 
mica applications. 

We guarantee that the quality of our 
mica will reduce your shrinkage costs! 

Send for our "HANDBOOK 
on FABRICATED 
NATURAL 
MICA" 

siIc e 1929 

INDUSTRIAL 
MICA CORPORATION 

225 So. Van Brunt St. 

Englewood, New Jersey 
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556K Mollimerer Kit 512.90 
wired $14.90 

1000 ohms volt 

425K 5" Scope 
Kit $44.95. 

Wired 57995. 

YOU BUILP 

/ IEICO 
KITS 

IN ONE 

EVENING - 

but they 
last a lifetime... 
and you 

save 50% 
24 INSTRUMENTS 

2210 VTVM Kit $25.95. 
Wired 549.95. 

the Industry's most complete 
565K Muhimet-r Kit $24.95 

line of MATCHED Wired 529.95. 
29 WO ahmsf.oh, 

TEST INSTRUMENTS 

1/4 - million EICO In- 
struments are now in use 
the world over! That's the 
proof of EICO's leader- 
ship in Value. 

For latest precision engi- 
neering, finest compo- 
nents, smart professional 
appearance, lifetime per- 
formance and rock -bot- 
tom economy-see and 
compare the EICO line 
at your jobber's today 
before you buy any 
higher -priced equip- 
ment! You'll agree with 
over 100,000 others that 
only EICO Kits and Instru- 
ments give you the indus- 
try's greatest values at 
lowest cost. 

Write NOW for 
FREE latest Catalog 
E-6 

625K Tube Teeter 
Kit $34.95. 

Wired $49.95. 

1952 

NEW 377X 
Sine 6 Uprose Were Audio Gen. 

KO $31.95. Wired $49.95 

1040K Bo5tr y Ehm. 
Kit $2595. Wired 534.95 

Laboratory 
Precision 

at Lowest Cost 
Prices 5% hrgher on West Coast. 

7P07 .s. 
et,. 
ff.: /1111/YY 

INSTRUMENTS & KITS 
ELECTRONIC INSTRUMENT CO., Inc. 
84 Withers Street, Brooklyn 11, N. Y. 
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with holes in it as a substitute for 
a solid reflector seems to be a very 
common practice, which deserves 
some comment. A great deal of 
effort and time is devoted to im- 
proving the performance of re- 
ceivers and transmitters, and then 
the gains are blithely lost in the 
antenna system. In the case of the 
comparatively low -frequency Collins 
horn, a fence -wire of rectangular, 
welded design is available which 
would have been much more suit- 
able for the purpose. 

The ultimate aim of minimum 
weight and wind resistance and 
maximum reflectivity would be at- 
tained with a flat punched sheet, 
in venetian blind design. The 
woven -mesh and perforated -plate 
designs often seen in microwave 
link and military and civil radar 
antennas often are quite inferior, 
particularly the woven mesh (even 
when properly polarized) because of 
the lack of a continuous surface 
current path. 

The perforated sheet with round 
holes in straight lines is a good 
reflector but contains unnecessary 
material with increased weight and 
wind resistance. The perforated - 
sheet with the holes in a zig -zag 
pattern (in an attempt to eliminate 
more material) is bad; this may be 
regarded as a hexagonal chicken - 
wire design with gussetted corners, 
lacking the continuous current path 
in the plane of polarization. 

CHARLES C. LITTELL, JR. 
Eugineerisig Associates 

Dayton, Ohio 

Gunshots 
DEAR SIRS: 

I WAS very interested to read in the 
February edition of ELECTRONICS, 
an article by J. L. Hathaway and 
R. E. Lafferty entitled "Gunshot 
Generator for Television Studios" 
(p 140). I was actively engaged 
during the last war in designing 
and developing synthetic sound 
effects generators for use in the 
training of the various branches of 
the Armed Forces. 

Referring back to the January 
1946 edition of ELECTRONICS you 
will find that an article was pub- 
lished describing one of these 

PRECI SION 
in MINIATURE! 

520-A 
Voltmeter 

1 Millivolt Full Scale to 300 Volts 
10 Cycles to 2 Megacycles 
Only 6" high 

$180 

ALSO - MATCHING 
510-B OSCILLATOR 

18 Cycles to 1.2 Megacycles 
Distortion Less Than 0.2% 
Constant Output _+- 0.5 db 

8150 

Literature on Request 

?dam" 6vt CONNECTIONS 
ANtENNA WORK 

PHOTO- 
CONNECTIONS 

MICROPHONE :JONES 
SHIELDED TYPE 

PLUGS & SOCKETS 

P -101-t/4 

S -I01 

LOW LOSS PLUGS AND 
SOCKETS FOR HIGH 

FREQUENCY CONNICTIONS. 
SUPPLIED IN 1 AND 9 

CONTACT TYPES: 

101 Series can be fur- 
nished with 1/41, .290', 
.5/16", 3/e' or r/2' fer- 
rule for cable entrance. 
Knurled nut securely 
fastens unit together. 
Plugs have ceramic in- 
sulation and sockets have 
bakelite. Quality con- 
struction. Fine finish. 
Assembly meets Navy 
specifications. 
For full details and en- 
gineering data ask for 
Joncs Catalog 

No. CS -18. 

JONES MEANS 
Proven QUALITY 

HOWARD B. JONES DIVISION 
CIA/CM N NUF.ClUIING COenOP.,,OA 

I" 1' 1 14 11!:NZ 
SUBSIDIARY OF UN, fO.CAre ?revu (CAF 
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B A C K T A l K (continued) 

generator produced independently 
or together, a total of eight battle 
noises including tanks, aircraft, 
motor cycles etc. 

Development of these effects was 
not continued after the war, as 
there did not appear to be sufficient 
peace time application. 

P. D. SHAW 
Aren Radio & Television Ltd. 

Guildford, England 

Filter Chokes 
DEAR SIRS: 

GOING THROUGH the lines of my 
article on filter chokes (Miniatur- 
ization of Airborne Filter Chokes, 
ELECTRONICS, p 180, Apr. 1953) I 
was pleased by the perfect editing 
job you did. Less pleasant for me 
however was an error I spotted a 

few minutes later, and which goes 
back to the manuscript. Under 
Example 2, the third sentence 
should naturally read : 

"Considering that the specific 
resistance at 200°C is just about 
twice the value for copper at room 
temperature, use 48°C for 10' Ucd. 
Then ß = 100/48 = 2.1." 

The following calculations have 
to be changed correspondingly. In 
the part of the text identifying the 
terms of Eq. 1 on page 180, 1, is the 
length of the airgap. In Fig. 1, b is 
constant and on page 183, in Step 
4 under subtitle "Use of Calcula- 
tion Chart", the note bearing the 
asterisk should read "Based on 

= 1.75 x 10' ohm -cm." 

WALTER E. TANNER 
Bell Aircraft Corp. 
Buffalo, New York 

How Many Ohms? 
DEAR SIRS: 

THE schematic drawing of the 
amplifier described in the March 
1953 issue of ELECTRONICS by 
Howard T. Sterling and Alan Sobel 
in their article entitled, "Constant - 
Current Audio Power Amplifier", 
p 122, fails to specify the plate 
coupling resistor values for the first 
6AK6 stage. 

I think there was another draft - 

New! All -Nylon! Fungus -Proof! 

GUDE-NYLACE 
Flat Braided Lacing Tape 

Write for samples, 
complete information 

Surface mounting, open 
type, Series 80 Relay - 
size: 115/32" 1. x Ye" w. x 
12%4" h. 

EASY ON HANDS SAVES TIME 

FLAME RESISTANT 

Flat braided lacing tape for all electrical harnesses 

with either continuous or interrupted ties. 

Guaranteed free of all wax and foreign materials 

-only 100% pure'Dupont Nylon is used in the 

construction of Gude-Nylace- excellent for 

strength, durability. 
Slip -proof knots, easy to tie, easy on operator's 

hands even without gloves. 

Complies with fungus resistant requirements of 
Gov. Spec. Jan -T-713. 

GUDEBROD BROS. SILK CO., INC. 
Electronic Division: 225 West 34th Street, New York 1, N. Y. 

Executive Offices: 12 South 12th Street, Philadelphia 7, Pa. 

Compact, multiple contact with vibration 
and shock -proof characteristics. Designed 

to meet various operating requirements 

typical of Armed Services applications. 

Unique pile-up arrangement reduces 

width below the conventional relay, 

thereby reducing over-all space volume. 

Coils are varnish -impregnated to resist 

high humidity conditions. All ferrous 

parts are treated to pass salt -spray tests. 

Engineering Representatives in Principal Cities 

WRITE FOR 

BULLETIN 
MTR4 

R£LfIYS 

IIcNA1II. 
ENGINEERING & MFG. CO. 
154 WEST 14`. ST. NEW YORK 11. NY 
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 Frequency Marker with an accuracy in- 
dependent of Sweep Width. Inserted after 
external detection, it eliminates erroneous 
interpretation-eliminates possibility of un- 
desirable transient distortion or limiting ac- 
tions. The Marker is adjustable in ampli- 
tude and, after adjustment, remains inde- 
pendent of other controls. 

An attenuator whose performance is free 
of Frequency, assuring you that the Output 

SPECI 

SWEEPAIASTER 
Sweep Frequency Generators 

give you these 

outstanding advantages .. . 

Envelope is the same as that indicated by 
the Internal Monitor. 

A simple switching operation to permit 
examination of either Envelope of the Swept 
Frequency Signal. 

Durable, compact, lightweight Output and 
Detector Probes, either of which can be de- 
tached easily and replaced by cables having 
standard connectors. 

FICATIONS 

MODEL CENTER 
FREQUENCY 

RF 
50 

ohm 

TERMINATION 

SWEEPWIDTH 
CONTINUOUS 
ADJUSTMENT 

104,1 
FREQUENCY 

MARKER 

SM I 100 KC to 14 MC 1 volt RMS 150 KC to 14 MC 100 KC to 14 MC 

SM II 500 KC to 50 MC 0.2 volt RMS 150 KC to 20 MC 500 KC to 50 MC 

SM III 500 KC to 75 MC 0.1 volt RMS 150 KC to 20 MC 500 KC to175 MC 
FLATNESS: Less than 1 DB variation over maximum sweepwidth range. 
FREQUENCY MARKER: Engraved calibration accurate to ±2%. 

HORIZONTAL DEFLECTION: A 60 cps sine wave tinuously or blanked out for %2 of each 60 cycle 
for application to horizontal input of oscilloscope period. 
is supplied EXTERNAL DETECTOR: Blocking capacitor of 400 
BLANKING: Thy RF signal may be operated con- volt breakdown capacity. 

'75 ohm available when specified 

MANUFACTURERS ENGINEERING & EQUIPMENT CORP. 
15 Mill Road Hatboro, Pa. 

To meet the growing demand 
from producers of light -weight, 
high -frequency Galvanometer 
movements, we have expanded 
our facilities designed to process 
Wire of 2S Aluminum ... This wire 
can be supplied in diameters rang- 
ing from approximately .001 inch 
through .005 inch . . . Anodized 
with an exceptionally thin and 
flexible dielectric coating. 

Also available: wires of alumi- 
num alloys enameled as small as 
.001 inch diameter, to meet rigid 
specifications of resistance, size 
and straightness. 

Write for Latest List 
of Products 

121 so Columbus Avenue Mount Vernon P4 

BACKTALK (continued) 

ing omission also, but not having 
the issue in front of me I fail to 
remember what it was. If you have 
a corrected diagram available you 
might send me a copy. 

ARTHUR J. MAUS 
Evanston, Illinois 

(Editor's Note: According to the 
authors of the article mentioned 
above, the missing values on the 
plate load resistors should be 39,000 
ohms. They suggest that the draft- 
ing omission cited by Mr. Maus 
might be the use of the word 
maximum where it should be 
minimum in the note regarding the 
feedback phasing capacitors.) 

Workmanship 
DEAR SIRS: 

ON PAGE 129 of the April 1953 issue 
of ELECTRONICS, the item, "work- 
manship" under Mr. MacDonald's 
Crosstalk has struck a responsive 
chord in our organization. It so 
accurately expresses our own feel- 
ings that we are hereby requesting 
permission to reproduce it in part 
or in its entirety. 

Again, expressing our apprecia- 
tion for the apt wording and 
thought of this article we are 

R. P. GRANT 
Sales Manager 

Tru-Connector Corporation 
Lynn, Massachusetts 

(Editor's Note: As a convenience to 
the reader the item mentioned above 
is reproduced herewith. It is grati- 
fying to know that our thinking 
corresponds with that of our read- 
ers in such instances. 

"Modern design plus mass pro- 
duction can provide low-cost elec- 
tronic equipment capable of giving 
good service. Much still depends, 
however, upon personal care during 
assembly and, particularly, the con- 
science of inspectors at the end of 
the line. 

Somehow, we've gotten the im- 
pression that an unusual number of 
casually -put -together items are cur- 
rently being sold. Two ceramic 
trimmer capacitors were picked up 
at retail ; one entirely lacked 
threads for the adjustment screw. 
Of three simultaneously purchased 
toggle switches one was defective; 
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PROFESSIONAL SERVICES 

ANNIS ELECTRIC RESEARCH 
LABORATORY, INC. 

CONSULTING - RESEARCH - DEVELOPMENT 
AND DESIGN OF RADIO AND ELECTRONIC 

EQUIPMENT. 
SPECIALIST 

Military Radio Direction Finding 
Equipment and Directional Antennas. 

P. 0. Box 581 1401/2 S. Neil St. 
Champaign, III. Tel. 6-1780 

CROSBY LABORATORIES, INC. 
Murray G. Crosby & Staff 

Radio - Electronic 
Research Development & Manufacturing 

Communications, FM & TV 
Robbins Lane, Hicksville, N. Y. 

Hicksville 3-3191 

EDGERTON, GERMESHAUSEN 
& GRIER, INC. 

Consulting Engineers 
Research, Development and Manufacture 
of Electronic and Stroboscopic Equipment 
Specialists in High -Speed Photography 

100 Brookline Avenue lto:ton 17, Mass. 

Eldico of New York, Inc. 
Pioneers of Television Interference Elimination from 
Transmitters, Induction Heaters, Diathermy and 
etc. 

Donald L S. Merten & Engineering Staff 
44-31 Douglaston Pkwy Douglaston, N. Y. 

Baysldo 9-8686 

ERCO RADIO 
LABORATORIES, INC. 

Radio Communications Equipment 
Engineering - Design - Development - Production 

Pioneers in Frequency Shift Telegraph 

Garden City Long Island New York 

HARRIS GALLAY 
Consultant 

Electronic Project Development for Industry 
Day, Week and Duration of Project Services 

Our Laboratory Facilities Optional 
Plymouth 9-4237 60 Perry St., Belleville 9, N. J. 

GENERAL LABORATORY ASSOCIATES, 
INC. 

Specialists in Glass to Metal Sealing 
Manufacturing and development facilities now 

available covering special vacuum and gas tube 
Development and Fabrication. We invite your 
inquiries. 
Norwich, N. Y. Telephone Norwich 4-3264 

GORDON ASSOCIATES, INC. 
Government Contract Liaison and Consulting 

Specializing in Signal Corps Electronic Require- 
ments, Technical Manuals, Tabular List of Parts, 
Drawings. 

L. Gordon, Pres. P. Treston, Ch. Engr. 
157 Broad Street Telephone 
Red Bank, New Jersey Red Bank 6-2743 

HANSON-GORRILL-BRIAN INC. 
Products & Mfg. Development 

ELECTRICAL - ELFCTRONIC 
HYDRAULIC - MECHANICAL 

One Continental Hill Glen Cove, N. Y. 

Glen Cove 4-7300 

HIGHLAND ENGINEERING CO. 
William R. Spittal & Staff 

DESIGN, DEVELOPMENT AND MANUFACTURE 
OF TRANSFOI1IIERS, CHOICES, ETC. 

FOR THE 
ELECTRONIC, INDUSTRIAL & ALLIED FIELDS 

Main & Urban. Westbury, L.1., N.Y. 
AVE -7-2983 

R. W. HODGSON 
RESEARCH & DI:\'I:LIH'\IENT ENGINEERS 
SPECIALIZING IN t.t,EI:'l'RON II's. NUCLE- 
ONICS, INSTRUMENT AT ION, SEE VuMECHAN- 

1SMS & CVBERETICS 

Office -6100 Lexington Ave., Hollywood 38, Calif. 
All Mail to Box 874, Sherman Oaks, Calif. 

Ol.ad.:twie 91,80 

R. W. HODGSON 
PATENT AIENT SI'E(I-AI.IZING 

IN ELECTRONICS 
Registered to Practice Before the U. S. & 

Foreign Patent Offices 

Office -6600 Lexington Ave., Hollywood 38, Calif. 
All Mail to Box 874, Sherman Oaks, Calif. 

11 f.adstone 9600 

HOGAN LABORATORIES, INC. 
John V. L. llegan. Pres. 

Applied Research, Development, Engineering 

Est. 1929. Electronics, Optics, Mechanisms. Fac- 
simile Communication, Digital Computers (Circle), 
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. Broad St., Phila. 21, Pa. 

MEASURMENTS CORPORATION 
Research & Manufacturing Engineers 

Harry W. Houck Jerry B. Minter 
John M. van Beuren 

Specialists in the Design and 
Development of Electronic Test Instruments 

Boonton, New Jersey 

Eugene Mittelmann, E.E. Ph.D. 

Consulting Engineer & Physicist 
High Frequency Heating-Industrial Electronics 

Applied Physics and Mathematics 

549 W. Washington Blvd. Chicago 6. Ill 
State 2-3021 

NIAGARA ELECTRON LABORATORIES 
CONSULTATION -DESIGN -CONSTRUCTION 

MFG. THE TI-IERMOCAP RELAY 

Specializing in solution of problems of electronic 
and electro -physical instrumentation for the re- 
search of analytical laboratory. Hrdustrial plant 
problems also invited. 

Andover, New York Cable Address: NIATRONLAB 

MAURICE I, PARISIER & CO. 
Communications Expert 

International Engineering Consulting 
RADIO BROADCASTING & COMMUNICATIONS 

Planning & Installation Supervision 
Communication Equipment for Armed Forces 

1475 Broadway New York 36, N.Y. LOngacre 4-5434 
Offices: Paris-Beunos Aires -Sao Paolo -Bombay 

PICKARD AND BURNS, INC. 
Consulting Electronic Engineers 

Analysis and Evaluation 
of Radio Systems 

Research, Development and Production 
of Special Electronic Equipment 

2+0 highland Ave. Needham 94, Mass. 

ALBERT PREISMAN 
Consulting Engineer 

Television, Pulse Techniques, Video 
Amplifiers, Phasing Networks, 

Industrial Appliances 
Affiliated with 

\Lx N.%GEMENT-TlLUN I NG ASSOCIATES 
59 v -I nth 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 

SKINNER, HARLAN AND IRELAND, INC. 

Consulting Engineers 

Specializing in Magnetic Materials and 
Their Application 

1122 E. 23rd St. 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. Ponkin-Clurman, Pres. it Ch. Engr. 
88 Merrick ltd. Amityville, L. I., N. Y. 

WHEELER LABORATORIES, INC. 
Radio and Electronics 

Consulting-Research-Development 
R -F Circuits-Lines-Antennas 

Microwave Components-Test Equipment 
Harold A. Wheeler and Engineering Statt 

Great Neck, N. Y. Great Neck 2-7806 

WIHTOL LABORATORIES 
Consulting - Research - Development 

Electron tubes -Vacuum and gas tube 
manufacturing techniques -Glass 

techniques -Special purpose tubes 

2333 Grey, Evanston, El. Un. 4-7896 

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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7*i% 
Precision 
precious 
types of 

Miniature and Sub -Miniature 

SLIP RING ASSEMBLIES 

BRUSH BLOCK ASSEMBLIES 

COMMUTATORS 

and other 
Electro -Mechanical Components 

PRECISION MADE 

TO YOUR OWN SPECIFICATIONS 

molded products with exacting tolerances in 
and non -precious solid metals of all alloys. All 
Thermo -Plastic and Thermo -Setting materials. 

Slip Ring Assemblies fabricated or one-piece precision 
molded to your specifications in Nylon, Kel-F, Mineral filled 
Mellamine, Phenolic, and other materials. Rings and leads 
spot welded or brazed together for positive electrical circuit. 

Our Swiss methods and techniques are geared to 
meet exacting requirements. We invite your inquiries. 

COLLECTRON CORPORATION 
MUrray Hill 2-8473 216 East 45th Street New York 17, N. Y. 

1/20th of 1% 
D.C. LABORATORY 
STANDARD 
VOLT - AMP 
MILLIAMMETER 

THAT 
CHECKS 

ITS OWN ACCURACY 

THE KING 
OF THEM ALL! 

Self -Checking@ 
20 ranges 

1 Ma. to 30 Amperes 
100 Millivolts to 

3000 volts! 

This is the First 
Time that such Accura- 
cies are Available in 
Laboratory Standard 
Instruments. 

Bureau of Standards Certification Available 
A Descriptive Bulletin is Yours For the Asking! 

SIENSIITII\VIE IRIESIEA\IR4EH 
INSTRUMENT CORPORATION 

9 -II ELM AVE. MOUNT VERNON N.Y. 

&critic.a.E..4n.d:Giwrnanú3, tei iteeiivr 4iilLca,. 1927 

BACKTALK (continued) 

two trips were necessary to buy one 
good transformer. A microphone 
fresh from the shipping carton 
proved intermittent due to solder- 
ing flux under riveted lugs. 

Maybe we're just unlucky. Or 
maybe pride in good workmanship 
has momentarily declined to a 
point where not even the fanciest 
test procedures can catch all the 
bugs.") 

Distortion 
DEAR SIRS: 

WE HAVE NOTED a statement in your 
very interesting article entitled, 
"Transistorized Hearing Aids", 
which appeared in the April 1953 
issue of ELECTRONICS (p 154), that 
we feel should be corrected. This 
statement is in connection with the 
distortion characteristics of the 
Radioear hearing aid manufactured 
by E. A. Myers and Sons, Inc. 

The statement is made that the 
transistor hearing aid in question 
had a distortion of "4.4 percent 
with the output set at one decibel". 

With an output of one decibel, no 
one cares what the distortion is, be- 
cause this output would (a) be un - 
measurable, (b) be below the 
threshold of audibility for even a 
normal ear. 

The article should have said that 
with the output sound -pressure level 
only one decibel lower than the 
maximum obtainable, the distortion 
has dropped to the relatively small 
figure of 4.4 percent. As the out- 
put level is decreased from this, the 
distortion continues to drop. Dis- 
tortion is usually 2 percent or less 
for the output sound -pressure levels 
ordinarily used. 

Typical values of distortion for 
two -cell operation as measured on 
a random -selected Radioear Model 
820 are: 

Harmonic 
Output Sound Distortion 

Sound -Pressure Distortion at 
Level 600 800 1,000 cps 
100* 1.1 0.7 0.3 % 
110 2.3 LO 0.5 
120 7.2 2.8 1.5 

* db re 0.0002 dsc 

S. F. LYBARGER 

Chief Engineer 
E. A. Myers if Sons, MC. 

Pittsburgh, Penn. 
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Have you problems in - 

Metal to Glass Seals? 
NAME IT WE'LL MAKE IT! 

TERMINALS 
HEADERS 

END SEALS SPECIAL ITEMS 

QUALITY PRODUCTS CO. 
387 Charles St., Providence, R.,I. 

SCREEN PRINTING 
PRINTED CIRCUITS, plates made 
NAME PLATES, CHASSIS, DIALS etc. 
printed on all materials 
DECALS for trademarks, nameplates, etc. 
Extremely durable, easy to apply. Sketches, 
quotations submitted 

PROCESS DESIGNS CO. 
226 W. 42 St., New York, N. Y., Lo -3-1793 

One 
inexpensive 
modern 
device .. . 

can frequently help speed up 

operation and maintenance 
or production. 

One product advertised in the 

"Contacts Section may be 

the answer to your problem 
.. , a real money -saver. 

To be informed-and re- 

minded-on modern aids to 

economical operation, main- 

tenance and production, 
check "Contacts" advertising 
regularly . . . every issue. 

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. 
7.51 So. 13th St. Newark 3, N. J. 

Shorted Turn Indicator 
Sensitive,rugged,non-shocking 
for unmounted coils; 5150. f.o.b. 

HUNTINGTON BEACH, CALIF. 

For descriptive litera- 
ture write or wire . . 

OCTAL SOCKET ADAPTERS 
with or without cables 
Built to your specifications. 

American Radio & Television, Inc. 
Box 328 No. Little Rock, Ark. 

WALKIE-RECORDALL "'' 1O"'"'' BATTERY 
RECORDERPLAYBACK 

Continuous, permanent, indexed recording, up to 4 

hrs., only 'le hr. Instanranroils, permanent playback. 
Picks up sound up to GO ft. Records conferences, lec- 
tures, dictation, 2way phone .l-. sales talks; while 
walking, riding or flying. Records in closed briefcase 
with 'hidden mils"! Write for Detailed Literature. 

MILES REPRODUCER CO., INC. 
812 BROADWAY Dept. E-6 NEW YORK 3,N. Y. 

SUB -CONTRACTING 
MILITARY and COMMERCIAL 

receivers-test equipment 
transmitters-controls 

sub -assemblies 

TELETRONICS LABORATORY, INC. 
Westbury, L. I., N. Y. Westbury 7-1028 

illfPLCARTRON 

riaXE5 
SODERING 

BRAZING & WELDING 

L. B. ALLEN CO.INC. Chicago 31,111. 

6751 Bryn Mawr Ave. 

SUBCONTRACTING 
MILITARY and COMMERCIAL 

Power supplies, controls, test equipment, 
sub -assemblies, cable and harness work. 

PESCHEL ELECTRONICS, INC. 
13 GARDEN ST. NEW ROCHELLE, N. Y. 

NEw Rochelle 6-3342 

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 

For certification of Induction 

and Dielectric Heating Equipment 
In accordance with F.C.C. rulings 

NEW ROCHELLE TOOL CORP. 
320 Main St. New Rochelle, New York 

Phone NE 2-5555 
'.Mobile Unit' Quotations on request 

WIDE RANGE DFCf1D[ RESISTOR 
Especially designed for use in development and production 
laboratories where standardized RTMA resistor values are to be 
determined easily and quickly. 

Rochester Electronics Co., Inc. 
DEPT S-4 Box 227 PENFIELD, NEW YORK 

A PRIVATE TECHNICAL 
PLATING SERVICE 

PALLADIUM offering RHODIUM . in 
flash, intermediate and heavy electrodeposits. 
Information regarding electroplated thicknesses 
upon request. 

DANIEL D. ZIELIK 
Brown's Lane Fairfield, Connecticut 

We invite inquiries on 

WRITE FOR CATALOG 

REX RHEOSTAT CO. 
BALDWIN, L. I., N. Y. 
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I ENGINEERS 
SYSTEMS 

RADAR 
SERVO 

COMPUTER 

BACKGROUND: 

Responsible 
positions open 
for top level 
develop ment 
and project 
engineers with 
practical and 
research expe- 
rience in: 

Advanced Electronic Circuits 
and Systems 

Microwave Radar 

Microwave Receivers 
and Transmitters 

Also Engineering Design and Analysis 
relating to fields such as:- 
Analogue and Digital Computers 

Servomechanisms 
Communications 

Navigation 
Fire Control 

Optical 

Requirements emphasize ad- vanced analytical and/or 
management experience on highly complex electronic 
and electro -mechanical sys- tems. 

Kindly send resume and 
salary requirements to 

Fhb WFLeMAXSON CorP. 
sr., NEwyoRK 

ELECTRICAL and ELECTRONIC 

ENGINEERS 

Excellent opportunities 
in the field of 

AUDIO AMPLIFIER DESIGN 

SERVO AMPLIFIER DESIGN 

COMPONENT DEVELOPMENT 

EQUIPMENT DESIGN 

Senior and 

Junior Engineers 

Write, giving full details to: 

Personnel Director, Dept. A, 

GIBBS MANUFACTURING AND 

RESEARCH CORPORATION 

MICROWAVE ENGINEER 
For production design and development of 
waveguide systems, klystron oscillators, 
attenuators, and echo boxes. Send resume 
to Personnel Manager. 

VECTRON, INC. 
400 Main Street Waltham, Mass. 

SEARCHLIGHT SECTION 
EMPLOYMENT: 

BUSINESS: 
tt 

:Claspfied Advertising; 

OPPORTUNITIES" :EQUIPMENT 
:USED OR RESALE 

WANTED 

TECHNICAL EDITOR 
For electronics IaIoratory in New England city. 
Graduate in electrical engineering or physics pre- 
ferred, 3-5 years experience. Must he able to 
check, copy-edit, rewrite and set up technical 
manuscripts, potrees reports, etc. 

P-7817, Elcrtrenir, 
3: ni W.42 ,St., Nun Y a i. ht. N. Y. 

REPLIES (Box No.): Address to office nearest you 
NEW YORK: 330 W. 42nd St. (36) 

CHICAGO: 520 N. Michigan Ave. (11) 
IN FRANCISCO: 68 Post St. (4) 

POSITIONS VACANT 
THE CALIFORNIA State Polytechnic College 

has openings in the Electronic and Radio 
Engineering Department. (1) Teaching courses 
dealing with the operation, principles, and maintenance of communication equipment. commercial experience required. (2) Teaching 
advanced electronic engineering circuit courses. Industrial experience required. For information 
write to: Harold P. Hayes, Dean of Engineering, 
San Luis Obispo, California. 
ENGINEER. FOR acoustic and audio research 

in laboratory of progressive manufacturer 
located in pleasant New York suburban area. 
Must have good background in loudspeakers, 
microphones, transducers, and physics of mov- 
ing systems. Challenging opportunity and attractive salary commensurate with experi- 
ence and past achievements. P-7885, Elec- 
tronics. 

TRANSFORMER DESIGNER. Minimum 2 
years experience. Unusual opportunity for 

young man who wants to get ahead. Salary 
open. P-7903, Electronics. 

POSITIONS WANTED 
SALES ENGINEER currently selling insulation 

components to electronic TV and aircraft manufacturing industries in East for past six years, will accept limited travel or relation West Coast for proper connection. Age 33, married. PW-7702, Electronics. 
PATENT ENGINEER -ME., LLB. 32 years 

patent research -development. Extensive tele- vision -electronics background. PW-7821, Elec- tronics. 
ELECTRONIC ENGINEER, 14 years compo- 

nents, lab, desk, office, Asking $10,000, mid - west essential. PW-7919, Electronics. 

WANTED 
To Manufacture and Sell 

NEW 

Electronic Accessory Items 
For- 

FACSIMILE RADIO 

TELEPHONE TELEVISION 
URGENT-We have a special immedi- 
ate need of Facsimile Equipment for 
Intro -Office and Plant use. 

URGENT-To locate Doctors in Hospi- 
tals. Need miniature Selective Radio 
Signal Receiver to be carried in pocket - weight must be under 10 ounces. 

WILL FURNISH CAPITAL 

IF NECESSARY TO COMPLETE 

DESIRABLE DEVELOPMENTS 

What have you to offer? 

Radio Engineering Co. 
Inquirer Bldg. Phila. 30, Pa.' 

ELECTRONIC & MECHANICAL 

ENGINEERS 

Well established Southern California TV 
and Special Apparatus Electronics manu- 
facturer is expanding all operations and 
desires experienced engineering personnel 
at all levels of Advanced Development and 
Product Design in the following fields: 

Transistors 
Color 
Radio 

UHF 
Mechanical 
Audio 

Applicants having at least a B.S. degree 
are requested to send resumes which will 
be held confidential. Those who qualify 
will receive prompt interviews. Salaries 
open. 

HOFFMAN RADIO CORPORATION 

6200 Avalon Blvd. 
Los Angeles, Calif. 

ELECTRONIC ENGINEERS 
FOR DESIGN & DEVELOPMENT WORK 1P4 

RADAR 

COMPUTERS 
DIGITAL TECHNIQUES 

with a young progressive company, 
send resume of experience and 
education, with salary requirements, 
to 
*Electronic Ensineenns Company 

uo 10U11.uruoo iot .»ouu .. uuror»u 
DUNKIRK l r)f) 

RECENT ENGINEERING GRADS 
ARE YOU INTERESTED IN GETTING 

AN ADVANCED DEGREE? 
!f you want to combine work and study, and 
at the same time gain experience in research 
techniques, full time employment opportunities 
are available in aerodynamic research projects 
utilizing wind tunnel facilities. Any type of 
engineering *raining from an accredited college 
acceptable. Submit details of background to 
Mr. F. K. Womack: 

UNIVERSITY OF MINNESOTA 
Aeronautical Engineering Lab 
Rosemount Research Center 

ROSEMOUNT, MINNESOTA 

RESEARCH ASSISTANTSHIPS 

Ph.D. candidates in chemistry and M.S. 
candidates in chemistry, electrical engineering 
(Electronics), chemical engineering, physics and 
geology are wanted by the Institute of Science 
and Technology, University of Arkansas, Fay- 
etteville, Arkansas. 

These positions provide part-time research 
duties with time for academic work toward 
advanced degrees. Stipends are up to $2,150 
for 12 months. Nonresident fees are waived. 

W. W. GRIGORIEFF, Director 
INSTITUTE OF SCIENCE & TECHNOLOGY 

UNIVERSITY OF ARKANSAS 

Auction Advertising, page 431-Equipment Wanted, page 436 
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SEARCHLIGHT SECTION 

RCA HE 

E N 

E 

GINEE 
DS 

RS 
who won't be held back! 
RCA, pioneer and leader in every important branch of radio -electronics, 
has a permanent position for you if you are an experienced ELECTRONIC, 

COMPUTER, ELECTRICAL, MECHANICAL OR COMMUNICATIONS ENGI- 

NEER . . . PHYSICIST . . . METALLURGIST . . . PHYSICAL CHEMIST . . . 

CERAMIST ... GLASS TECHNOLOGIST. 

You may choose to specialize in research, development, design and 

application. Both commercial and defense projects. 

POSITIONS OPEN IN RESEARCH- 

DEVELOPMENT-DESIGN-APPLICATION 
in any of the following fields: 

RADAR- 
Circuitry-Antenna Design-Servo 
Systems-Information Display Systems 
-Gear Trains-Stable Elements- 
Intricate Mechanisms 

COMPUTERS- 
Digital and Analog-Systems Planning 
-Storage Technique-Circuitry- 
Servo Mechanisms-Assembly Design- 
High Speed Intricate Mechanisms 

COMMUNICATIONS- 
M icrowave-Aviation-Mobile-Spe- 
cialized Military Systems 

MISSILE GUIDANCE- 
Systems Planning and Design-Radar 
and Fire Control-Servo Mechanisms- 
Vibration and Shock Problems 

NAVIGATIONAL AIDS- 
Loran-Shoran-Altimeters-Airborne 
Radar 

TELEVISION DEVELOPMENT- 
Receivers-Transmitters and Studio 
Equipment 

COMPONENT PARTS- 
Transformer- Coil - Relay -Capacitor 
-Switch-Motor-Resistor 

ELECTRONIC TUBE DEVELOPMENT- 
Receiving-Transmitting - Cathode- 
Ray-Phototubes and Magnetrons 

ELECTRONIC EQUIPMENT 
FIELD ENGINEERS- 

Specialists for domestic and overseas 
assignment on military electronic com- 
munications and detection gear. 

There's not a temporary job among them. 
War or depression, RCA has continued to 
grow ... growth in which you'll share when 
you launch your lifetime RCA career. 

For many other reasons, too, RCA is a 
good place for you to work. RCA affords 
unexcelled facilities in pleasant surround- 
ings ... every chance for advancement in 
rank and income... enjoyable suburban 
or country living conditions ... professional 
recognition for achievement... modern retire- 
ment program. Many Company -paid bene- 
fits for you and the family. PLUS modern 
tuition -refund plan for advanced study 
at recognized universities. 

Personal interviews arranged in your city. 

If you qualify for any of the positions 
listed above, please send us a complete 
resume of your education and experience. 
Please state your specialized field preference. 
Send resume to: 

MR. ROBERT E. McQUISTON, Manager 
Specialized Employment Division, 

Dept. 200F, 

Radio Corporation of America, 
30 Rockefeller Plaza, New York 20, N.Y. 

RADIO CORPORATION of AMERICA 

ELECTRONICS - June, 1953 
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ENGINEERS 

Unusual Opportunities for Men 
with Long -Range Plans 

We are one of the leading Electronics firms in 
the Chicago area and require Design and Devel- 
opment Engineers with from 3 to 5 years' ex- perience. Positions also available at Project 
Engineer, Engineer and Junior Engineer levels. 

We will consider men with the necessary expe- 
rience and ability who are ready to take on the responsibilities of these openings. The men se- 
lected will be given intermediate and advanced 
level assignments in our 
well- equipped Television, 
Radio, and Government 
Equipment Laboratories. 

We are located in the 
northwest section of Chi- 
cago where living and 
working facilities are sec- 

ond to none. We are within easy access of all 
shopping centers with convenient city trans- 
portation. Close by are many suburbs where 
one can live and commute back and forth in 
a short time-adjacent to all great centers of 
learning. 

Our company has a long-range program of de- 
sign and development in which you may partici- 
pate . . . all positions are permanent. 

Our requirements concern experience in all 
phases of the development of monochrome and 
color TV receivers color generating equipment 

UHF systems radio receivers (broadcast or 
military) radar systems and laboratory test 
equipment 

We suggest you write 
Mr. Walter Wecker, Per- 
sonnel Division, giving 
educational qualifications 
and related experience. 
Interviews will be ar- 
ranged at your conveni- 
ence. 

Admiral Corporation W. 47rtIand Si. 
Chicago 47, Illinois 

Pleasant Working Conditions 
So we're exaggerating a little! If you want to get technical about 

it (and you probably do) your life at our company won't be quite 
this cushy. We can promise this though-even the sky's not the limit 
for future opportunity. You work with a congenial group of engineers. 
People will listen to your ideas. The boss's door is always open. 
Who you are-You're an Electronic or Mechanical Engineer. You're 
experienced in air communication and navigation circuitry and 
development. You have worked with low or high frequency circuits, 
instrumentation, component utilization or associated problems. 
What you do now-Simple! Just contact: 

Arthur E. Harrison, Vice President, Engineering 

wilcOX Electric Company, Inc. 
Fourteenth & Chestnut, Kansas City 27, Mo. 

. . . _An invifalion lo 
Experienced 

ELECTRONIC 
ENGINEERS 

and 

PHYSICISTS 
We have several positions of technical leadership available in our growing 
Guided Missile Division. Applicants must have over four years experience and/or advanced degrees in either missile guid- 
ance systems, radar, servomechanisms, 
fire control computers, or U. H. F. tech- niques. 
Our plant is located in beautiful suburban 
St. Louis, where you can enjoy the corn - forts of "county" living with easy access 
to "big city" shopping, entertaining, medi- cal and educational facilities. Moving allowance for qualified applicants. Our Housing Representative will assist you in relocating. 

Address replies to: 
Technical Placement Supervisor 

Box 516, St. Louis 3, Mo. .A M:DO ELL 

rfr atuit 
ST. LOUIS 3.140 
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DESIGN 
RESEARCH 

DEVELOPMENT 
key words to your employment opportunities at GOODYEAR AIRCRAFT . . . 

pioneer and leader in lighter -than -air craft . . . an established and growing 
company building an outstanding technical reputation 

DESIGN ENGINEERING opportunities exist in the fields of airships, air- 

planes, and components, airframes, power -plant installations, controls, 

hydraulics, electronics systems, fuel cells, canopies, and wheels and brakes 

DEVELOPMENT of missiles, jet aircraft, and helicopters, electric and elec- 

tronics system, servomechanisms, fiber resin laminates, and many other 

projects present an urgent need for capable engineers 

WELDING ENGINEERS, civil engineers, mechanical engineers with ability 

in metals fabrication, and industrial engineers experienced in time study 

are needed. Job opportunities also exist for technical editors and illustrators 

POSITIONS are open at several levels, and inquiries are also invited from 

recent graduates. Salaries are based on education, ability, and experience 

PAID VACATIONS, free group life insurance, a good hospitalization plan, 

paid sick leave, company -sponsored pension plan, planned recreation, and 

free parking are among the facilities at the plant 

A FRIENDLY CITY, Akron, Ohio, is located in the center of the midwestern 

industrial region 

IF YOU ARE INTERESTED in a secure future, write, giving details, or request 

an application from 
C. G. Jones, Salary Personnel Department 

GOODYEAR AIRCRAFT CORPORATION, 1210 Massillon Road, Akron 15, Ohiò 
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u U excelle Oppoíuluni4j 

2or ProleMionut çowuit 

ELECTRONIC 
ENGINEERS & PHYSICISTS 

IN RESEARCH AND DEVELOPMENT 
GUIDED MISSILES RADAR SOLID STATE PHYSICS 

VACUUM TUBES ELECTRONIC NAVIGATION 
TELEVISION MICROWAVES ANTENNAS 

RADIO COMPUTERS TRANSISTORS 

DIRECT INQUIRIES TO: 
THE EMPLOYMENT DEPT. 

CAPEHART- FARNSWORTH 
CORPORATION 

FORT WAYNE, INDIANA 

UHF -VHF 
SENIOR ENGINEERS 
WE ARE LOOKING FOR 
ENGINEERS FOR OUR NEW 
ELECTRONIC RESEARCH AND 
DEVELOPMENT DIVISION. 

THESE ARE THE REQUIREMENTS: 
3 to 5 years genuine design and develop- ment experience, specializing in VHF and 
UHF measurements, and component and tuner engineering projects. 

Good theoreticians, but with solid prac- 
tical experience and excellent records of achievement. Prefer graduate Electrical 
Engineers. 

THESE ARE THE ADVANTAGES: 
A ground floor connection in the new research and development division of one 
of the oldest and most highly regarded 
manufacturers of radio and television com- ponents. 

The opportunity to work in a fully equipped, 
completely modern research laboratory on permanent long range commercial projects. 
To work directly with prominent electronic 
research director, who will encourage and 
give full consideration to your ideas. 

To locate in one of the many desirable sub- 
urban residential communities adjacent to 
Philadelphia and within easy driving dis- 
tance of the seashore. 

ADDRESS REPLIES TO: 

RADIO CONDENSER 

COMPANY 
Davis & Copewood Sts. 

Camden 3, N. J. 

Physicists, Senior 
Unusual opportunities in fundamental research and development for men with 
thorough experimental and theoretical background in one or more of the following 
fields: Electronic physics, electronic optics, physical and geometrical optics, solid 
state physics, electronic tube development, ultrasonics. Excellent compensation com- 
mensurate with experience and ability; work is in Manhattan laboratories of old 
established electronic organization. 

Submit resume indicating salary requirements to Director of Research 

FREED ELECTRONICS AND CONTROLS CORPORATION 
200 Hudson Street New York 13, N. Y. 

JI111111IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII1I1III11111I111111I 111111 11 1111111111111111IIIIIIIIIIIIIIIIIIIIIIIIIIIIII111111IIIIIIIIIIIIIII I1111111111111111111111111111111111111111111111112 

MI EEE 

ELECTRONIC ENGINEERS -_ 
EE or ME degree, minimum 3 years' experience in 
research and development work involving circuit de- 
velopment, servo -mechanisms, analogue computers or EEE 
related equipment. 
FIELD REPRESENTATIVES 
A few openings for graduate engineers only with 
backgrounds similar to above. Continental U.S.A. 

What You Can Expect at 

General Precision Laboratory 

IIIIIIIIIIIIIIII 

11 11 

A progressive group of young, successful men, firmly 
established as designers and manufacturers of elec- 
tronic equipment ... a medium-sized staff in which 
you receive individual recognition . . . a policy of 
promotion -from -within that helps qualified men 
move ahead swiftly ... a modern laboratory located 
in a pleasant suburban community ideal for family 
living. 

Expenses will be paid for qualified appli- 
cants who come for interviews. Please sub- 
mit complete resume to: Mr. H. F. WARE 

GENERAL PRECISION LABORATORY 

1111111111111111111 

INCORPORATED 
A Subsidiary of GENERAL PRECISION CORPORATION 
63 BEDFORD ROAD, PLEASANTVILLE, NEW YORK 

11111111111111111111111111 11111111 III 1111111111E11111111111111 111111111111111 IIIIIIIIIII I11111111 1111111111111111111111111111111111111111 IIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIII í 
402 June, 1953 - ELECTRONICS 

www.americanradiohistory.com



SEARCHLIGHT SECTION 

Design, development 
engineers . . . 

INTERESTED IN A 
POSITION THAT 

GIVES YOU REAL 

SATISFACTION ? 

A lot of us are. But it's the kind that 
often isn't easy to come by. 

At Honeywell engineers perform a 

number of tasks-from designing con- 
trols for defense (like special gyros for 
the F - 89 above) , to developing new 
consumer items. There's a lot of satis- 
faction in work like tins. 

And right now we have several espe- 
cially good openings for experienced 
engineers in the following areas: 

Servomechanisms Vacuum tubes 

Gyros Electromechanics 

Relays Aircraft Control Systems 

Duties of the jobs. Take on complex 
design work requiring analysis and de- 
cision to bring into design form the 
requirements for a new or modified 
instrument, device or control system. 

Requirements. B.S. or M.S. in Elec- 
trical, Mechanical or Aeronautical 
Engineering. 

Atmosphere. A company that under- 
stands engineering-where one out of 
every ten employees is actively engaged 
in engineering or research. 

Openings. In Minneapolis, Philadel- 
phia and Freeport, Illinois. 

For details on really satisfying jobs. 
write J. A. Johnson, Engineering Place- 
ment Director, Dept. EL -6-128, Honey- 
well, Minneapolis 8, Minn. Ask for 
our hook. "Emphasis on Research." 

Höriéÿwéll 
H ':(4" 

Ceet-L94.. 

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. 

APPLICATIONS NOW BEING ACCEPTED 
FOR TECHNICAL WRITERS 

These are not Civil Service Appointments 

Make Application to the 

PROFESSIONAL EMPLOYMENT DIVISION 

::::::`.:::'.;:: 

SANDIA BASE 

ALBUQUERQUE, N. M. 
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TV RECEIVER DESIGN ENG. 

ELECTRONICS ENG. 

FIELD ENGINEERS 

TEST & INSPECTION ENG. 

COMPONENTS ENG. 

You're needed to work on: Radar, G.C.A., Mobile 
Radio, Auto Radio, Airborne Communication & Naviga- 
tion Equipment, Television, Antennas, Microwave Equip- 
ment, Servo Mechanisms and Guided Missiles. 

You WIII benefit from high 
wages, a modern, air-conditioned 
plant, paid vacations and holidays, 
group insurance and a good chance 
for advancement. 
Housing immediately available irr 
the beautiful suburban and county 
areas that surround the Bendix 
Radio plant. 

g. 

54 

Write, 
Wire or Phone 

MR. E. O. COLE 
Dept. J 

-8endil Radio 
DIVISION OF BENDIX AVIATION CORPORATION 

Baltimore -4, Md. Phone: VAlley 3-2200 
Ma.heiza of fire ?!/oeh1 isse,ft 

elecAamic eryssir nescd 

ELECTRONIC DESIGNERS 
Design of mechanical and electrical 
components and chassis in UHF and 
microwave systems. 

RADIO ENGINEERS 
Development of radio and radar com- 
ponents and systems. 

ENGINEERS 
Design of components for magnetic de- 
flection of Cathode Ray Tubes. 

To Men Who Want The Best 
Kollsman provides excellent facilities for the design and development 
of America's finest aircraft instruments. In our modern radio commu- 
nications group you'll find a congenial atmosphere in which you can 
do your best work. You'll be encouraged to advance as our progres- 
sive organization continues to grow. And you'll receive liberal benefits 
including paid life, hospitalization, surgical, accident and health insurance. 

KOLLSMAN INSTRUMENT CORP. 
80-08 45th Avenue Elmhurst, Long Island, N. Y. 

P. 

UHF 
and 

MICROWAVE 
ENGINEERS 

This rapidly growing Organiza- 
tion in south central Wisconsin, 
approximately 100 miles from Chi- 
cago, has several openings for 
Junior and Senior Engineers in the 
U.H.F. and Microwave fields. 

UNUSUAL 

SALARY OPPORTUNITIES 
exist under ideal working condi- 
tions in large, well-equipped labo- 
ratories. Personnel benefits such 
as sickness, accident, and life in- 
surance in addition to a very lib- 
eral pension system are offered. 

For more information concern- 
ing the positions that are open 
we invite you to write to Personnel 
Director, Department A. 

GIBBS MANUFACTURING & 

RESEARCH CORPORATION 
Janesville, Wisconsin 

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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PATENT 

ATTORNEYS 

Major electronics manufac- 

turer in Central New York 

State offers excellent oppor- 

tunities in rapidly expanding 

patent section to qualified 

member of Bar with degree 

in electronics or equivalent 

and sufficient experience to 

handle patent prosecution 

and trade -mark activities 

with minimum of supervi- 

sion. 

If you are interested in a 

position requiring highest 

professional standards and 

offering corresponding op- 

portunities for responsibility 

and advancement, write 
stating background, educa- 

tion, and experience fully. 

P-7861 

ELECTRONICS 

330 W. 42nd St. 

New York 36, N. Y. 

leilli SPECIAL OPPORTUNITIES FOR 

SENIOR ENGINEERS 
Convair in beautiful, sunshiny San Diego in- 

vites you to join an "engineers" engineering 
department. Interesting, challenging, essential 
long-range projects in commercial aircraft, mili- 

tary aircraft; missiles, engineering research and 

electronics development. Positions open in these 

specialized fields: 

Electrical Design Servo -mechanisms 
Mechanical Design Aerodynamics 
Structural Design Thermodynamics 
Structures Operation Analysis 
Weights 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 - June, 1953 
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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 
SERVO 

ELECTRONIC 
MECHANICAL 

This work deals with the manufacture and development 
of highly complex equipment of the most advanced 
type in a new and expanding division of an established 
firm with 20 years of successful experience in the pre- 
cision 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 8t !Physicists 
Electrical Engineers Engineers 

Mechanical Engineers 
Chemical Engineers 

Servo Engineers .physicists 

Operations Research Analysts 

The diversified research and development 

programs now in progress 

mete«, mc. 
The Research Laboratory 

of Westinghouse 
Air Brake Co. and its subsidiaries 

offer excellent opportunities for 

professional achievement to qualified men. 

Write to Personnel Director, 

MELPAR, INC. 

_ 

452 Swann Avenue 

Alexandria, Virginia 

-;- 
fllelle 111. 

d 

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 

SYSTEMS ENGINEERS 

Radio Communications 
Antenna Design 
Microwave 
Terminal Equipment 
Teletype 
Radar 

ELECTRONIC SPECIALISTS 
Propagation 
Test Equipment 
Technical Writers 

Responsible positions with a well estab- 
lished progressive organization. You 
benefit from high wages, paid vaca- 
tions, and holidays, travel allowance, 
group insurance, and a good chance for 
advancement. 
Applicants must have diversified train- 
ing and experience. All positions sub- 
ject to travel. Personal interviews will 
be arranged for applicants meeting 
employment requirements. Write full 
resume of education, experience and 
employment to: 

George W. Sarbacher, Jr. 

NATIONAL SCIENTIFIC 
LABORATORIES, INC. 

2010 Massachusetts Avenue, N. W. 
Washington 6, D. C. 

406 June, 1953 - ELECTRONICS 

www.americanradiohistory.com



SEARCHLIGHT SECTION 

LEWIS AND KAUFMAN LTD. 

LOS GATOS, CALIFORNIA 

- 

TO HELP US 

COMPLETE NEW TUBE LINE 

WE NEED ONE OR TWO 

JUNIOR 

ELECTRONIC ENGINEERS 

WITH 

TUBE BACKGROUND 

-- 

WRITE DIRECT TO 

N. V. BRAMLEY 

Chief Engineer 

ATTENTION! 
Former Field Engineers 
We urgently need men with elec- 
tronic background, and preferably 
radar or computer experience, to 
supervise, instruct and assist in 

installation-maintenance of elec- 
tronic equipment. 

Excellent starting salary during 
factory training, plus overtime 
premium in field. Substantial in- 
surance program. Overseas duty 
not mandatory. Salary will be 

commensurate with experience. 

Please forward your personal 
experience record to: 

L. H. Bailey 
Field Eng. Div. 

Reeves Instrument Corp. 
Roosevelt Field Mineola, L. I., N. Y. 

Garden City 7-3720 

Engineers, physicists, designers, technicians- 

Investigate the challenging 

new opportunities in the guided missile industry 

BENDIX OFFERS EXCELLENT POSITIONS 
IN ITS WELL -ESTABLISHED 
GUIDED MISSILE PROGRAM 

To men interested in the rapidly growing guided missile industry, 
an association with Bendix offers unusual advantages. For here at 
Bendix, guided missile work is not a side line, but a well -established 
program with over seven years of successful development and re- 

search backing up today's operations. 

No finer engineering and production facilities are found anywhere 
in the industry, and the men responsible for the Bendix guided mis- 

sile program are recognized leaders in their field. Job opportunities 
range from theoretical systems analysis, through product and test 
equipment design and development, to field test and flight evaluation. 

OPENINGS IN: 

Aerodynamics 
Electronics 
Microwaves 
Dynamics 

Hydraulics 
Mechanics 
Servo Mechanisms 
Structures 

LET'S DISCUSS OUR MUTUAL INTERESTS 

Write: 

Employment Dept. Bendix Products Division 

Bendix Aviation Corporation, 401 Bendix Drive 

South Bend 20, Indiana 
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notes of interest 
to 

electronic engineers 
An opportunity to do Enjoy the advan- Independent re - 
highly creative work tages of living in search projects in 
with an expanding Danbury, Connec- which imagination 
organization in an ticut, a comfort- and initiative are 
important, I o n g - able, scenic New encouraged. 
range field. England community. 

Excellent working You can expect Moving expenses 
conditions in a new prompt recognition paid. 40 hour week 
and modern plant. of abilities and ac- with pay for over- 

complishments. time. 

I'owitionx Are Now Open For Men 
With Experience In: 

Design of circuits for radar, sonar, servo systems, analogue or digital computers, or data storage systems or design of electronic test and measurement equipment used to test any of the foregoing. 
Address oll inquiries to J. H. McCann 

SI'ERRY PRODUCTS, Inc. 
U i H tj RY CONNECTICUT 

ENGINEERS 
Join a leader in electronic development and manufacturing in Southern California. 
Real opportunity for expressing creative ability and accepting professional challenge. 

Electronic Engineers Mechanical Engineers 
Qualified and experienced in development of To design electro -mechanical equipment items. functional circuitry and product design. 

Radio Receiver Specialists 
Develop new standard and display types, V.H.F.-U.H.F. range. Advanced con- cepts of receiver principles. Interesting long term projects. 

Relocation expense allowed accepted candidates. Excellent conditions including regular advance review. health and disability insur- ance, 40 hour week, standard paid holidays and annual vacations. Central location. Relocation should not disturb urgent military projects. 
Send complete resume with income history & requirements to engineering employment mgr. 

tefl LABORATORIES, Inc. 
3761 SO. HILL ST. LOS ANGELES 7, CALIF. 

(A Subsidiary of Hoffman Radio Corp.) 

DEVELOPMENT ENGINEERS 

PRODUCTION ENGINEERS 

TECHNICIANS 

DRAFTSMEN 

Career Opportunities 
With Old Established 

Central Connecticut Firm 
Interesting Projects 

Top Salaries 
Suburban Living 

We Need Men Experienced 
In Servo Mechanisms 

UHF, VHF, Microwave, 
Receivers, Transmitters 

Variable Capacitors 
Replies Held In Strict Confidence 

Write Or Phone Collect 
Personnel Mgr.-Sherwood 7-2741 

THE 

ALIEN D. CARDWELL MFG. CORP. 
Plainville, Connecticut 

HOUSTON, TEXAS 
Precision equipment manufacturer 
needs qualified experienced engi- 
neer for audio and sub -audio trans- 
former design and development. 
Experience with high permeability 
alloys desirable. Knowledge of mag- 
netic circuitry must be sufficient for 
development work on magnetic am- 
plifiers. Salary commensurate with 
ability. 

SOUTHWESTERN 

INDUSTRIAL ELECTRONICS CO. 

P.O. BOX 13058 HOUSTON 19, TEXAS 

A NEW Bendix Division! 

A NEW Electronic Product! 

NEW JOB OPPORTUNITIES 

In our modern plant at York, Pennsyl- 
vania, this new division of Bendix Avia- 
tion Corporation is producing a new elec- 
tronic product. This division has a big 
future; and this is your opportunity to 
get in on the ground floor, with excellent 
possibilities for rapid advancement. We 
need the following: 

ELECTRONICS ENG. 

MECHANICAL ENG. 
j) We have many openings for men 
5O qualified by education or experi- 

ence in all phases of electronics. 

YOU BENEFIT 
With the Bendix York Division, you will 
benefit from high wages, paid vacations and 
holidays and ideal living conditions in a 
beautiful suburban area. 

Write, Wire or Phone, 
Department Y-1 

AVIATION CORPORATION 
YORK DIVISION 

Phone: York 5521 York Penna. 

//' 
WANTED 
ENGINEER WITH 
EXPERIENCE IN 

VHF OR UHF 
/lii //%%%/O%//O/////DO%/i 

Interesting creative work with the most 

resourceful and progressive firm in the 

field of television equipment. 

This position is permanent. It will offer 

every opportunity for unlimited advance- 

ment and for developing a successful 

career. The plant is now housed in a 

newly -acquired larger building, only 12 

miles from downtown New York City. The 

surroundings and atmosphere are stimula- 

ting and congenial. 

Attractive Salary 
Write stating qualifications. 

BLONDER -TONGUE LABORATORIES 

526-536 NORTH AVENUE 
WESTFIELD, NEW JERSEY 

A 
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SEARCHLIGHT SECTION 

ELECTRONICS ENGINEERS 

WANTED 
SOUTHERN CALIFORNIA 

Attractive opportunities offered to 

Engineers experienced in and quali- 
fied to design aircraft flush antennas 
and radomes. 

Complete modern facilities for lab- 
oratory testing and evaluation avail- 
able. 

Salary dependent upon experience 
and ability. 

Contact Mr. J. C. Buckwalter, 
Chief Engineer 

0O1/is7L 

DOUGLAS AIRCRAFT COMPANY, Inc. 

LONG BEACH, CALIFORNIA 

ELECTRONIC 

ENGINEER 

WANTED 
Progressive and expanding 
Southern California Elec- 

tronic Design and Manu- 
facturing Company needs 
experienced electronic en- 
gineer. 

Excellent opportunity for 
advancement. 

Send detailed resume of ex- 

perience and qualifications 
to: 

CAL-TRONICS CORP. 
12956 West Washington Blvd. 

Venice, California 

ENGINEERS 

where do 

great ideas 

come from? 

Today, the great ideas that benefit mankind come... 
not from a struggling young genius in a garret ... 
but from men who work in an environment rich 

with incentives, facilities and resources, enabling 

them to put their ideas into practical application. 

This is the kind of working environment 

that Magnavox has always provided its engineers. 

It is not surprising, then, that Magnavox engineers 

have developed many of the "firsts" in radio and television 

and are today among the leaders in the electronics industry. 

More than ever before, Magnavox engineers 

work under conditions conducive to creative thought. 

They constitute a completely 

self-contained, closely -knit organization 
devoted to engineering exclusively 

with all other services available to them. 

Needless to say, 

job satisfaction at Magnavox is unusually high. 

OPPORTUNITIES ARE GROUND FLOOR IN THE FIELDS OF: 

Radar 
Radio - Commercial and Military 

Television - Monochrome and Color 
Magnetic Amplifiers 

Svnchros-Servo Systems 
Magnetic Devices 
Electro -Mechanical Devices 

Navigational Aids - Fire Control 

DESIGN-DEVELOPMENT-CIRCUITRY 

Electrical Engineers - Mechanical Engineers-Physicists 

Please forward complete resume to: 

MR. BYRON D. SITES 

THE MAGNAVOX COMPANY 
FORT WAYNE, INDIANA 

,ELECTRONICS- June, 1953 409 
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SEARCHLIGHT SECTION 

WRITE FOR OUR 
FREE BULLETIN GUARANTEED 

BRAND NEW LECTRONIC RESEARCH TUBE 
MORE GOOD ITEMS 

Type No. Pr ce Type No. Price Type No. Price Type No. Price Type No. Price 

I 

Receiving I 1X2 .93 6AU5GT. 1.21 6N7GT.. .89 7C7 .79 12X3 .89 
Tubes 2A3 128 61156.... .65 

6AV6. ... .55 66PSGT.07 .89 7E6 
.. .96 7E5 .79 1223 .89 

2A5 .79 .58 14A4 .97 

Type No. Price 2A7 .79 6B4G.... 1.25 16ít7 .79 7E7 .83 14A7 .74 

OOA $1.50 2B7 .79 6B5 1.20 6S4 .72 7F7 .99 1486 .74 

OM .67 
2E5 .94 6B7 .95 6S7 1.06 7F8 1.35 1468 .89 

024 .59 2X2 50 6B8 .75 6S7G .... .99 7G7 .89 14C5 1.10 

0Z4Á.... .59 
2X2A.... 1.85 6B8G.... .75 6517.... .71 7117 .79 14C7 .93 
3A4 65 611A6.... .65 6SA7GT . .67 727 L 10 14E6 .99 

1A3 .71 3A5 .95 6BA7.... 1.20 6SB7Y... 1.04 7K7 1.10 14E7 1.09 
1A5GT... .72 3A8GT... 1.50 6BC5 .... .88 6Sí:7.... .93 7L7 .97 14F7 .89 
116 .72 3B7 .57 6BC7. 1.10 6SD7GT. .94 7N7 .97 14H7 .89 
IA7GT... .79 366 1.15 66D5GT. 1.60 6SF5.... .83 707 .79 1427 .89 
1B3GT... .99 306 .57 6BD6.... .85 6SF5GT.. .80 7R7 .94 14N7 .89 1B4P..... .79 3LF4.... .91 6BE6.... .65 6SF7 .75 7S7 1.11 14R7 .89 
165 .74 304 .77 6BF5.... 1.10 6SG7.... .75 7V7 1.11 14S7 .89 
IC5IC5GT 

.69 
305GT.. .83 6BF6 .... .83 6SH7.... .75 7W7 1.11 14W7 .... .89 
3S4 .77 6BG6G.. 1.89 6SH7GT. .75 7Y4 .73 14X7.... .89 1C7G.... .69 3V4 .79 6BH6.... .95 6SJ7 .71 7Z4 .79 18 .89 IDSGP... .69 5A Z4.... .54 6626.... .95 6SJ7GT.. .69 10 .39 19 .89 1D7G.... .69 5R4GY.. 1.59 6ßK7.... 1.60 6SJ7Y ... .85 12A .65 19T8 .99 

1D8GT .. .71 5T4 1.91 6BL7GT . 1.45 6SK7 .... .72 1246 .64 22 1.16 
IESGP... .71 5U4G.... .59 6BN6.... 1.59 6SK7GT. .72 12A6GT.. .64 24A .89 
íF4 .69 5V4G.... .98 6BQ6GT. 1.26 6SL7GT.. .81 12A7 1.16 25A6 1.16 1F5G.... .69 5W4 .82 664 .55 6SN7GT. .73 12A8GT.. .77 25L6GT.. .69 
1F6 .71 5X4G.... .79 665 .70 6SN7WGT 2.10 12AH7GT 1.32 25Z5 .79 
1G4GT.. .69 5Y3GT.. .47 6CB6 .... .79 6507.... .65 12AL5... .79 26 .79 1G5G.... .69 5Y4G.... .71 666 .73 6SQ7GT. .65 12ÁT6. .. .55 27 .69 IG6GT.. .69 5Z3 .87 6C8G.... .96 6SR7.... .63 12AT7... .99 28D7 1.95 1H4G.... .89 5Z4 1.40 6CD6G... 2.21 6SS7 .99 I2AU6... .71 30 .70 
1H5GT.. .69 616 .82 606 .88 SST7.... 1.05 12AU7... .86 30 Spec.. .45 IH6G.... .75 617 1.05 608G.... .83 6T7G.... 1.09 12AV6... .54 31 .54 
IH6GT.. .79 6A8...... .95 6E5 1.10 6T8 .98 12ÁV7... .99 32 .69 115G.... .74 6AB4 .... .83 6F5GT ... .83 6U5 .98 12AW6... 1.20 32L7GT.. .87 126G.... .69 6AB7 .... .98 61'6 .99 6U7G.... .65 12AX7... .99 33 .69 
1L4 .69 6AC5GT. 1.19 6F6G.....87 6V6 1.49 12BA6... .69 34 .69 
1LA4 .... .87 6AC7 .... .85 6F7 1.05 6V6G.... .89 12BA7... .95 35/51.... .59 
1LA6 .... .99 6AC7W.. 3.25 61,8G .91 6V6GT... .67 12BD6... .99 3SA5 .72 
1LB4.... 1.01 6AD6G.. .98 6G6G.... .99 6W4CT.. .64 128E6 ... .66 35B5 .75 
1LC5 .... .81 6AD7G.. 1.29 6H6 .66 6W6GT.. .88 1268 .65 35L6GT.. .67 
1LC6 .... .93 6AE6G... .89 6H6GT .. .66 6X4 .59 12F5GT.. .79 35W4 .... .55 1LD5.... .93 6AF6G... .89 625 .59 6X5GT.. .59 12H6.... .69 35Y4 .72 
1LE3 .... .93 6AG5 .... .79 625G.... .64 6YtG .... .89 12J5GT.. .55 35Z4GT .69 
1LH4 .... .82 6AG7.... 1.45 6J5GT... .55 6ZY5G... .89 12K8 .70 35Z5GT.. .55 
1LNS .... .74 6AH6.... 1.29 626 .95 7A4 .76 12Q7GT.. .67 36 .64 
IN5GT.. .83 6125.... 1.95 627 .99 7A5 .79 I2SA7GT .69 37 .69 IN6G.... .75 6AK5.... .84 6J7GT... .79 7A6 .75 12SF5.... .79 38 .69 
1 PSGT... .69 WE -611(5 1.85 628G.... 1.28 7A7 .76 12SF5GT .79 39/44.... .59 
1 Q5GT.. .99 6.4K5W.. 2.95 6K5GT.. .99 7A8 .78 12SF7.... .85 41 .71 
1R4 .69 6AK6.... .99 6K6GT.. .65 7Aí)7.... 1.44 12SG7... .85 42 .79 
IRS 
I54 .71 6AL5W.. 2.65 

61(7 .79 7ÁH7.... 1.08 12SH7... .73 43 .79 .79 6ÁL5.... .59 
61(76.... .86 7B4 .79 12Sí7.... .71 45 .79 

155 .69 6AQ5.... .72 6L5G.... 1.06 765 .79 12SJ7GT. .65 45Z5GT.. .89 
1T4 .71 6ÁQ6.... .79 6L6 1.87 7B6....,. .79 12SK7... .69 46 .81 

MGT... ,71 6AR5 .... .79 6L6G .... 1.49 7B7 .79 I2SL7GT .93 47 .99 

1U4 

73 6AS5 .... .99 6L6GA... 1.39 7r8 .78 12SN7GT .89 50 1.09 

105 77 
6156.... 2.25 6L7 .99 764 .45 í2S Q7GT .68 50A5 .89 
6AS7G... 4.25 6L7G .... .85 1705 .79 12587... .79 5085 .69 

1V .65 6ÁT6.... .63 6N7 .99 766 .79 12SR7GT .89 5005 .69 

Type No. Price Type No. Price Type No. Price 
.63 1 B42 9.80 121(33....265.00 

50Y6GT.. .92 11349 50.33 2K33A...280.00 
53 .95 1854 32.50 21(39 ....135.00 
55 .99 1 H2O .88 2K41....145.00 
1.55B.... .32 1P21 35.00'21(45....129.50 
56 .69 1P23 4.10 21(55 ....I35.00 
57 .69 11.24 1.27 3AP1.... 8.95 
58 .69 1P29 ..... 2.66 3 A P4 .... 10.25 
59 1.24 1023 118.75 3822/ 
70L7GT.. 1.29 1S21 9.50 EL -1C. 2.60 
^1A .79 1Z2 3.75 3[323 4.75 
75 .85 2A4G.... 1.22 3824 5.20 
76 .69 2AP1 .... 8.95 3B24W ... 7.50 
77 .69 2AP5.... 8.95 3825 4.50 
78 .79 2B4...... 2.10 31126 3.75 
79 .89 2822..... 2.20 31327 4.20 
80 .59 2621 .65 31328 7.75 
81 1.41 2C22 .45 3BPL.. .. 5.75 
82 1.19 2C26 .39 3622 89.50 
83 1.11 2C26A ... .49 3C23 9.65 
83V 1.25 2633 4.95 3C24 1.85 
84,'6Z4. . .75 
85 .79 

2634..... 
2C39 

.49 
22.00 

3C 
3631 

. 
-- 

89Y .55 2C39A. 29.00 EL-C1B 3.95 
117N7GT 1.89 2C40 12.00 3C37..... 32.50 
117P7GT. 1.89 2C42 23.75 3C45 12.95 
117Z3.... .65 2C43 17.75 3CP1..... 2.25 
117Z6GT. .97 2644 1.20 3D21 2.98 
FM -1000. 1.59 2C46... 21.50 3DP1 4.85 

2C51 
2C53 

5.75 
11.75 

3DPIA... 6.75 
3E29 13.75L Transmitting 

and Special 2021 1.55 3EP. ... 4.75 
Purpose 1.85 3FP7.... 2.90 
Tubes 2E24 4.10 3FP7A... 6.95 

2E26 2.85 3GP1.... 3.95 
Type No. Price 2221 8.75 3HP7.... 3.95 
0A2 $ .95 2J22 8.95 3131 115.00 
0A3 1.15 2J26 24.75 4-125 A... 29.50 
OA4G . . . 1.25 2J27 22.95 4A1 1.18 
OB2 1.10 2231 27.00 4AP10... 4.40 
OB3 1.19 2J32 36.50 41322. 
063 1.10 2J33 39.50 EL5B.. 8.95 
OD3 .95 2134 27.00 4B24 5.75 
11321A... 2.65 2237 13.70 41325. 
1822 2.50 2238 17.50 EL-6CF 8.95 
1823 9.60 2J39 36.50 4C35 27.00 
1B24West.12.95 2240 34.50 4E27 21.50 
1824Sy1v. 18.95 2J48 49.50 4J36 150.00 
1 B24A . . . 39.50 2J49 65.00 4238 120.00 
1B26 3.73 2J50 39.50 4252 275.00 
1B27 14.95 2J54 67.50 4XI50A.. 36.00 
1B29 2.75 2J56 148.50 4X500A..114.95 
1632 3.75 2261 45.25 4X1000A 125.40 
11135 11.00 2J66 165.00 SAPI.... 5.95 
I836 12.50 
11337 14.25 
1838 32.50 

2K23 37.50 
21(25 28.50 
2K26. . . 

5AP4. . .. 4.75 
EL-CSB.. 3.95 

1B40 4.95 21(28.... 29.5.105.000 5BP1.... 5.50 
IB41 47.50 2K29. . . . 27.50 5BP4. . .. 5.50 

! 

COAXIAL CONJFCTORS 

83-IAC 
83-1AP 
83-1F 
83-1H 
83-1HP 
83-IJ 
83-1R 

$ .42 
.30 

1.10 
.12 
.22 
.73 
.40 

83-1RTY 5 .65 
83-ISP .45 
83-1SPN .50 
83-1T 1.30 
83-2AP 1.95 
83-22AP 1.40 
83-22F 2.10 
83-22J 1.40 

83-22R $ .68 
83-22SP .80 
83-22T 1.95 
83-168 .12 
83-185 .12 
83-765 .24 
83-776 .85 

FULL LINE OF JAN APPROVED COAXIAL CONNECTORS 
IN STOCK UHF-N-PULSE-BN-BNC 

UG-7/Al' $6.3i, i:G-23B/U$1.50 UG-58/U 5 .70 UG-104/U $1.40 UG-185/U $ .951 UG-261/U $1.10 
150-12/U .9.-,1 G-23C/U 1.10 UG-58A/U .90 UG-108/15 .15 UG191/AP .80 UG-262/U 1.10 
UG-15/15 1.25 UG-24/17 1.30 UG-59A/U 2.15 UG-107B/U 2.75 MX -195/U .75 UG-273/U 1.45 
UG-18/U 1.25 UG-25/U 1.35 UG-60A/U 1.75 UG-108/U 2.60 UG-197/U 2. UG274/U 2.30 
UG18B/U 1.05 UG-27/U 1.25 UG-61A/U 2.10 UG-109/U 2.60 UG201/U 1.95 UG-275/U 5.50 
110-19/U 1.60 UG-27A/11 2.25 UG-83/U 1.75 CW-123A/U .45 U 0-203/U .65 UG-276/U 2.75 
UG-20B/U 1.60 UG28A/U 2.95 UG-85/U 1.60 UG-148/U 1.95 UG206/U 1.80 UG-290/U .90 
UG21/U .85 13G29/U .95 UG-86/U 2.25 CW-159/U .60 UG-224/U 1.15 UG291/U .95 
UG21A/U 1.50 UG-29A/U 1.85 UG-87/U 1.40 UG-166/U 32.50 UG-236/U 3.85 UG-306/U 2.65 
UG-21B/U 1.00 UG-29B/U 1.75 UG-88/U .90 UG-167/U 3.75 UG245/U 2.25 UG-349/U 2.65 
UG-21C/13 1.0.5 UG30/U 2.30 UG-89/U 1.10 UG-171/15 2.25 UG-246/U 2.35 MX -367/11 .85 
UG22/U 1.30 UG-34/1T 9.75 UG-90/U 1.15 UG-173/17 .35 UG414/U 1.95 
UG22B/U 1.20 UG36/U 12.50 UG-98/U 1.85 UG-175/11 .12 UG-254/U 2.75 UG-498/15 1.80 
UG22C/U 1.20 ÚG37/U 17.50 UG-102/U .80 UG-17°/U .12 UG-255/15 1.95 UG-536/U 1.65 
UG23/U 1.20 UG-57ß/U 1.85 UG-103/U .68 UG-177/13 24 11G -260/U .85 UG-625/U 1.35 

QUOTATIONS UPON REQUEST ON ANY CONNECTORS NOT LISTED HERE 
M-358 MC -277 PL -259A P 325 
M-359 MC -320 PL -274 SO -239 93-C 49120 D-163950 ES -685898-5 
M -359A PL -258 PL -284 SO -264 93-M 49121A D-188132 ES -689172-1 
\5-380 PL -259 PL -293 TM -201 

Type Price Per M Ft. 
RG5/U $140.00 
RG -8/U.. 180.00 
RG -7/U 85.00 
RG -8/11 100.00 
RO -9/U 250.00 
RG-9A/U 275.00 
RG -10/U 240.00 
RG -11/U 100.00 
RG -12/U 240.00 

Type Price Per M Ft. 
RG -13/U 5216.00 
RG -17/11 650.00 
RG -18/11 900.00 
RG -19/U 1250.00 
RG -20/U 1450.00 
RG -21/U 220.00 
RG -22/U 150.00 
RG-22A/U 285.00 
RG -24/U 675.00 

COAXIAL CABLE 
Type Price Per M Ft. 
RG -28/U $475.00 
RG -29/U 50.00 
RG -34/0 300.00 
RG35/13 900.00 
RG-54A/U 97.00 
RG -55/U 110.00 

Type Price M 
RG -57/U $325.00 
RG58/U 60.0.1 
RO-58A/U 70.00 
RG -59/11 60.00 
RG -62/U 75.00 
RU -77/U 100.00 

ADD 25% TO PRICES SHOWN FOR QUANTI- 
TIES UDDER 500 FT. 

MFD VDC Price 
2 400 $ .55 
5-5 400 1.65 
1 600 .55 
2 600 69 

32-2 600 
600 R'd 

1.65 95 
4 600 1.65 
4 600 R'd 1.65 
5 600 1.75 
6 600 1.85 
8 600 R'd 1.85 
8-8 600 1.95 
4-4-4 600 2.50 
4 z 3 600 2.50 
10 600 3.25 
50 600 7.95 
1 1000 .65 

2 
1000 .90 
1000 R'd .95 

3.5-.5 1000 1.85 
4 1000 1.95 
6 1000 2.50 
8 1000 3.25 
1 1200 .85 

OIL FILLED CONDENSERS 
MFD VDC price 
.11-1 1200 $1.185 

3 1500 2.50 
4 1500 2.95 
.1-.5 2000 .95 
.25 2000 1.50 
.3 2000 1.30 
1 2000 1.95 
3 2000 3.75 
12 2000 8.95 
1 2500 2.75 
1-1 2500 3.85 
32 2500 15.80 
.5 3000 2.40 
1 3000 3.40 
.03 4000 1.25 
3 a .2 4000 2.95 
2 4000 6.95 
.2 5000 2.50 
1 5000 4.88 
2 5000 18.50 
5 5000 29.50 
.01-.03 6KV 1.65 

MFD VDC Price 
1 6000 $9.95 
.1 7000 R'd 1.79 
.1-.1 7000 5.95 
.1 7500 2.85 
.5 7500 7.95 
1-1 7500 26.50 
075-.075 8KV 6.50 

1 10KV 29.50 
.1 12KV 8.95 

.045 16KV 45.0 4.70 
.05 16KV 4.95 

125 20K0KV 54.ÓÓ 
1 25KV 85.00 

OILMITES 

Mr ,,, VDC Price 
.001 50KV $24.50 
.025 50KV 42.50 
.2 50KV 85.00 
.25 50KV 95.00 
7.5 220VAC 1.95 
20 236VAC 3.95 
1-3 330VAC 1.95 
12.75 330VAC 4.10 
15 330VAC 4.50 
5 440VAC 3.10 
2.9 660VAC 3.50 
7 660VAC 4.25 
8 660VAC 4.50 

CM EQUIPMENT 
I( Band RF Head RT-99/APS-32: (incl 3131 Mag- 

netron, 2K33A Klystron etc.) $650.00 
Radar Transmitter T-85/APT-5 300-1600 MC - 

complete $175.00 
10 CM Crystal Mixer -Pound Type -type N fittings 

$19.50 
AN/APR-4 Broad Band Receiver and Tuning Units 

TN -I6 (38-95MC), TN -17 (76.300MC). TN -I8 
(300-1000MG) Ideal Lab. Receiver -Prices on 
Request. 

CM TEST EQUIPMENT 
3CM Pickup Horn Antenna AT-48/UP $9.95 
10CM Signal Generator 1-138A $185.00 
I0CM Freq. Meter CW 60 ABM $97.50 
3CM RF Load -150W. Avg. Pwr. TS-108A/AP $32.50 
IOCM RF Load CG-97/AP $22.50 

PULSE TRANSFORMERS 
In Stock -Immediate Delivery 

UTAH X1.46 
92'6 834° 

24T.2 9280 9341 UTAH 9262 9318 9350 
G.E.-K2464 AN/APN-9 (352-7250) 
G.E.-K2468 AN/APN-9 (352.7251) 
G.E.-K2469 AN/APN-9 (901756.501) 
G.E.-K2744B AN/APN-9 (901756-502) 
G.E.-68G627 Westinghouse-132AW2 
G.E.-68G828 Westinghouse -1390 W2F 
G. E.-68G929G I Westinghouse-166AW2F 
G.E.-80G13 Westinghouse-I76AW2F 
G.E.-BOG 152 Westinghouse-187AW2F 
Philco-352-7071 Raytheon-UX-7350 
Philco-352-7149 Raytheon-UX-10066 
Philco-352-7150 W.E.-D-161310 
Phileo-352-7178 W.E.-D-163247 
Philco-352.7190 W.E-D-163325 
Philco-352.7224 W.E-D-164661 

FILAMENT TRANSFORMERS 
INPUT -115 V., 50/60 CYCLES 

UTC 5 V. ® 1A. -therm. Sealed $1.20 
GE 5 V.ct. ® 8A. and 5 V. @ 8A Insul 

750 V.-Encl. Case 3.85 
UTC 6.3 V. (5 .6A-Herm. Sealed 1.45 

8.3 V. (e3 1A. -Open frame .89 
GE 6.3 V. ® 20A.-Encl. Case 4.25 
GE 6.3V. ®1.2A; 6.3V. ß 0.6A; SV. Qa 2A - 

Open Frame 1.60 
Raytheon 6.3V.CT. (i 3A.; 6.3V. ® .5A Insul 

1780 aled 
INPUT -2O8/23Ó 50/60 CYCLES 

2.30 

GE 2.5 V.CT.® 10A., Insul: 5KV Encl. Case 2.10 
GE 5V. CT. 5 7.5A; Insul.-1.5 KV Open 

Frme 
GE 5 V. CT. (4) 7.5A; Insul. 7KV Open 

3.45 

FrGE 

5V CT e(} 
5.25 

7.5A., Insul: 10 KV Enel 
Frame 

GE INPUT 190.5V., 50/60 CYCLES; Sec - 
6.25 

4.3V.to 25.98V. by 6 taps Open Frame 7.95 
GE INPUT 220V 60 CYCLES; Sec.-5V.CT., 

® 7.5A., InsuI. 5KV-Open Frame 4.60 
MFD VDC TYPE P. ice Terms 25% cash with order, balance C. O. D. 
.02 600 0M-6002 S .45 unless rated. All prices net F. O. B. our ware - 
.05 600 0M-6005 .48 
.1 600 0M-610 .51 house, Phila., Penna., subject to change with - 
.25 600 0M-625 .55 out notice. 
.5 600 0M-650 .60 
1.0 600 0M-601 .85 CABLE ADDRESS "LECTRONIC PHILADELPHIA" 

awsiewomewelio 
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SEARCHLIGHT SECTION 

SPECIALS STANDARD BRANDS WRITE FOR OUR 

ONLY FREE BULLETIN 
MORE GOOD ITEMS 

Type No Price 
5C22 47.75 
5CPI 4.95 
5CP7 9.50 
5D21 19.50 
5FP7 1.95 
5HP1 5.50 
5}6P4 5.75 
5J29 18.50 
5JP1 26.50 
SJP2 26.50 
5JP4 26.50 
5LP1 21.75 
5LP5 ... 19.75 
6MPI 10.50 

C6Á 6.75 
6AN5 3.30 
6AR6 3.25 
6C21 27.50 
6C24 52.50 
6F4 5.95 
C6J 9.95 
6J4 6.85 
7-7-11 1.19 
7BP1 8.65 
713P7 6.50 
7BPI2 14.95 
7BP14 14.95 
7CP1 14.95 
9GP7 11.75 
9LP7 4.50 
10BP4 17.95 
10FP4 22.50 
1ßT1 .88 
10Y .39 
12DP7 14.50 
12GP7 18.50 
12HP7 14.75 
13-4T 

.8.85 
15E 1.95 
15R 
FG -17/ 

.65 

5557 4.95 
REL-21 1.95 
23D4 1.15 
24G 1.85 
11K-24 4.95 
RK -25 3.82 
FG -27A 8.25 
FG32/5558 6.75 
FG33 17.50 
RK34 .49 
35T 4.95 
35T ION 

gauge 5.95 
35TG 4.95 
REL 36 .45 
T-40 3.75 

Type No. Price 
FG -41 122.50 
RK -47 4.92 
EF-50 .79 
VT-52 .45 
53A 5.60 
RK59 2.44 
SK -60 6.62 
VT -62 Br. 1.15 
RK -63. . . 22.50 
FG -67 14.80 
VT -67 .48 
RK -69 2.25 

73 1.32 
RK -75 3.50 
75T 5.80 
VR -75 1.15 
VR -78 .64 
FG -81A 3.95 
VR -90 1.19 
91 14.80 
FG -95/ 

5560 25.00 
VT -98/ 

Br. 19.50 
C100A 2.30 
C100E 2.30 
100R 2.90 
100TH 9.95 
WE -101F. 3.62 
WE -102F. 2.85 
FG -104/ 

5561 24.60 
FG -105 19.50 
VR -I05. 1.10 
WE -113A 1.32 
HY-114B. .75 
WE -117A .95 
F -123A 7.75 
WE -124A. 3.80 
F -127A 22.50 
VT -127A 3.60 
AB -150 12.50 
VR -150 .95 
FG -I66 48.50 
FG -172 29.50 
FG -178 14.50 
FG -190. 12.15 
HF200 16.50 
L -200B . 65.00 
203A 7.40 
203B 6.33 
204A 47.50 
CE -206 3.15 
211 .95 
WE -2111) 12.50 
WE -211E. 12.50 
212E 42.50 
WE -215A. .24 

Type No Price 
221Á 1.95 
227A/5C27 4.60 
WE -231D 2.25 
232CH . . .240.00 
RX-233A. 4.95 
FG -235A/ 

5552 94.50 
WE -245A 2.35 
WE -249B 3.50 
WE -249C 3.50 
250R 17.50 
250TH. . 22.50 
250TL . . 22.50 
WE -252A 5.65 
WE -254A 5.90 
WE -257A 3.77 
FG -271/ 

5551 62.50 
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 8.75 
304TL. 8.75 
307A 4.25 
WE -309A 6.45 
WE -310A 6.25 
WE -313C 4.15 

327A 4.A 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 
31A .95 
371B .95 
388A 2.95 
393A 8.60 
394A 4.50 
WE -399A 4.70 
410R 185.00 
414 114.00 
GL -415/ 

5550 39.50 
417A 16.95 
434A 24.50 
446 1.75 
446A 1.95 
446B 2.95 
450TH.. 42.50 
450TL 42.50 

Type No. Price Type No. Price 
451 5.75 715A 6.25 
471A..... 2.65 715B 8.95 
473 156.75 715C 19.50 
481A 4.05 717A 1.47 
502A 1.67 718AY ... 45.00 
503AX 1.25 718BY ... 45.00 
506AX 1.25 720DY ... 95.00 
507AX 1.47 721A 3.95 
527 17.50 722A 2.25 
530 17.20 723A 9.95 
531 7.50 723A/13.. 18.50 
532A 3.75 724A 3.22 
WL -533.. 19.50 724B 3.22 
559 2.20 725A 8.95 
561 3.50 726A 14.50 
575A 18.90 726B 45.00 
579B 13.50 726C 65.00 
KÚ610... 12.50 730A 25.00 
HY615... .49 731A 2.45 
616 213.75 788Y 1.40 
KU -623.. 39.50 800 1.75 
624 43.20 801A .45 
KÚ627... 19.80 803 4.95 
KU -628.. 22.50 805 4.50 
KU -629.. 11.70 806 24.50 
632B 26.10 807 1.65 
KX642... 11.34 808 2.65 
WL -652/ 809 2.95 
5551... 62.50 810 10.95 

WL -654/ 811 3.60 
659.... 82.00 812A 4.50 

WL -670A 8.70 813 10.50 
WL -672.. 22.00 814 3.95 
672A 31.50 815 2.95 
KU -676. 52.25 816 1.45 
677 52.25 826 1.25 
678 42.30 828 11.25 
WL -681/ 829 9.95 

5550... 39.50 829A 11.95 
700A 24.50 829B 12.95 
700B 24.50 830B 2.95 
700C 24.50 832 7.95 
700» 24.50 832A 9.95 
701A 6.95 833A 39.50 
703A 5.95 836 4.10 
704A .95 837 1.45 
705A 2.25 838 3.75 
706AY... 45.00 841 .49 
706BY ... 45.00 1843 .59 
706CY ... 45.00 845 5.75 
706FY. 45.00 845W 6.75 
706GY... 45.00 849 29.50 
707A 7.95 851 67.00 
707B 14.90 852 19.50 
708A 4.75 857B 198.55 
709A 3.85 860 4.95 
710A 1.70 861 22.50 
713A 1.45 864 .35 
714AY... 10.75 865 1 1.28 

Type No. Price 
866A. 1.48 
866A Jr./ 

2B26 1.25 
868 2.25 
869B 125.40 
872A 3.95 
874 1.15 
876 1.60 
878 1.85 
884 1.75 
885 1.75 
886 2.60 
889RA 280.25 
891 211.85 
892 211.85 
892R 343.90 
893A 598.50 
893AR ..1092.50 
895 902.00 
895R. 1235.00 
902P1 9.95 

917 
918 
919 
920 
923 
924 
925 
926 
927 

931A 
954 
955 
956 
957 
958A 

991 
1003 
CK-1005 
CK-1006 
E-1148 
1201 
1203 
1291 
1294 
1299 
1602 
1613 
1614 
1616 
1619 
1620 
1622 
1623 
1624 
1625 

3.15 
1.65 
1.95 
3.74 
1.35 
2.97 
2.16 
2.61 
1.85 
2.57 
5.00 

.39 

.55 

.49 

.49 

.69 
2.25 

.45 

.90 

.69 
3.30 

.35 

.79 

.45 

.57 

.69 

.57 

2.89 
2.00 
1.07 
.39 

6.25 
2.25 
3.56 
1.90 
.39 

Type No Price 
1626 .30 
1629 .30 
1630 .95 
1631 1.38 
1632 .75 
1636 3.10 
1638 .70 
1642 .65 
1644 .95 
1655 1.90 
1665 1.80 
1904 14.80 
1960 .70 
2050 1.70 
2051 1.10 
5516 7.70 
5518 514.59 
5549 362.60 
5550 39.50 
5551 62.50 
5552 94.50 
5553 251.70 
5554 180.55 
5555 351.50 
5557 4.90 
5558 6.75 
5559 19.15 
5560 25.01 
5561 24,60 
5581 2.00 
5582 2.63 
5583 2.90 
5584 
5588 

3.89 
117.68 

5592. 1204.40 5840 10.54 
5593 85.72 5846 123.50 
5604 513.05 5855 75.46 
5610 2.10 5876 18.38 
5611 115.09 5879 1.72 
5619 370.50 5890 25.48 
5621 13.20 5893 19.50 
5622 12.23 5896 7.10 
5623 13.25 5899 10.53 
5624 13.23 5902 10.78 
5626 22.03 5915 1.18 
5627 26.45 5934 13.50 
5628 25.46 5936. ..1045.00 
5629 20.48 5939WA.. 43.20 
5651 2.78 5974 209.00 
5654 2.95 6005 3.68 
5663 1.86 6012 4.41 
5664 8.49 6026 2.89 
5665 50.00 6072 5.39 
5670 4.10 6082 5.19 
5671....1187.50 6135 2.69 
5674 85.75 6136 3.19 
5675 16.95 6137 2.45 
5683 8.49 [ 6159 4.80 

Type No. Price Type No. Price 
5685 28.71 
5686 3.68 
5687 4.80 
5691 8.55 
5692 8.55 
5693 6.95 
5696 1.87 
5713 173.48 
5718 8.33 
5719 8.33 
5720 20.70 
5725 4.16 
5726 1.72 
5727 3.43 
5734 17.63 
5736 152.00 
5740 73.50 
5741 83.30 
5742 14.21 
5743 13.72 
5749 1.96 
5750 2.45 
5751 3.43 
5763 1.72 
5770 975.10 
5771 532.14 
5779 78.40 
5786 76.44 
5794 16.43 
5796 13.06 
5814 3.43 
5822 135.85 
5826....1274.00 
5830 122.50 

6201 5.39 
UX6653 . .65 
7193 .45 
8003 12.60 
8011 .87 
8012 2.60 
8013 2.75 
8013A 4.90 
8014A. 55.00 
8016 1.05 
8020 1.25 
8025 6.95 
802.5A 4.75 
9001 1.50 
9002 .95 
9003 1.50 
9004 .45 
9005 1.95 
9006 .35 
189048 3.79 
189049 3.79 
199698 2.69 

Crystal 
Diodes 

Type No Price 
1N21 $1.19 
IN21A 1.69 
1N21B 3.00 
1N22 1.25 
1N23 1.95 
1 N23A . . 2.75 
1 N23B . . 3.45 
1N27 1.79 
IN31 7.90 
1N34 .66 
1N34A .90 
1N38 1.50 
1N39 6.10 
1N40 8.50 
1 N41 9.85 
1N42 18.00 
1 N43 1.45 
I N45 .94 
1N52 1.05 
1N55 3.05 
1N60 .55 

VARIABLE TRANSFORMERS 
Amertran-Type RH -Input 115V 400 cycles. Output 

-75-120V 6 Amp $6.95 ea. 
Amertran-29144-Input 115V 60 cy 1 Ò. Output - 

103 -126V 2.17 Amp $8.25 ea. 
Powerstat-Superior 1226 -Input 115/230 VAC 50/60 

cy.-Output 0-270V 9 Amp 2.4 KVA $37.00 ea. 

TRANSFORMERS 
Westinghouse---Hipersil-Pri-115V 60 cy-s/4 KVA 
-Sec #1--240V @ 1.56A.; Sec #2-240V @ 1.56 

A $18.75 
G.E.-Hi Voltage-Pri-I15V 60 cy.-Sec. 6250 V @ 

80 MA.-12.5KV Insulation $18.50 
Constant Volt. Transformer-Thordarson T -44193A - 

Input 95.135/190-270 VAC 60 cy. Output -115 
VAC 350VA $52.50 

Constant Volt. Transformer -Sofa 30807 -Input 95- 
125 VAC 60 cr. Output 115 VAC 250 VA $49.00 

TYPE "J" POTENTIOMETERS $1.25 ea. 
Regis. Shaft Rests. 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' 250K SS 
500 SS 10K 1/2' 250K 3/4' 
500 1/2' 15K SS 250K 3/8" 
500 5/8' 15K 1/2' 500K SS 
650 1/2' 20K SS 500K 1/4' 
IK SS 25K 7 
1K 1/2' 30K Iß1/8' IOMeg SS/16' 
2K 3/8' 40K SS 2.5 Meg SS 

4K0 SS 50S 
SS 
1/4' 

5 Meg SS 

SK SS 
DUAL "J" POTS -$2.95 ea. 

50 SS 500 SS 10K SS 2.5 meg SS 
100 SS 1K SS 220 K((' 5 meg SS 
250 SS 2500 SS 1 meg SS 1K/25K SG' 

TRIPLE "JJJ" POTS -$3.95 ea. 
100K/IOOK/IOOK $4' 20K/150K/15K $4' 

2 o LOW INERTIA SERVO MOTORS 
Diehl FPE-25-II-75V 60 cy. .11 Amp 4 Watts. 

Each $34.50 
KOLLSMAN-45 Volt 60 cycle 4 watts 1500 RPM - 

new $22.50 
PIONEER -10047.2-A 26 volt 400 cycle with 40:1 

reduction gear $14.50 
PIONEER-CK 13 115 volt 400 cycle -includes 

damping signal generator (autosyn) $47.50 

TACHOMETER GENERATOR 
Elinco type PM -I M. 
DC Tachometer 
Generator -New $27.50 

SYNCHROS 
ARMY ORDNANCE -NAVY ORDNANCE -COMMERCIAL 

AY -101D X 2JD5E1 C-78248 
1CT 2J1F1 C-44968-6 C-78249 
1DG 2J1G1 C-56701 C-78254 
1F 2J1H1 C-56776-1 C-78410 
1G 2J1M1 C-69405-2 C-78411 
1HG 2J5A2 C-69406 C-78414 
1SF 2J5D1 C-69406-1 C-78415 
SB 2J5HA1 C-77610 C-78670 
SGT 2J D5 A 2 C-79331 

SYNCHRO CAPACITORS SYNCHRO BLOWN FUSE INDICATORS 
SYNCHRO OVERLOAD INDICATORS 

FREE! 165 Page Navy Synchro Manual, When Requested, With Each Synchro Order 

SD 
5DG 
5F 
5G 
5N 
5SF 
5SG 
6CT 

6DG 
6G 
7DG 
7G 
A 
B 
M 
N 

GENERATORS AND INVERTERS 
Eclipse -Pioneer type 716.3A (Navy Model NEA-3A) 

Output -AC I15V 10.4A 800 to 1400cy. IÒ; DC 30 
Volts 60 Amps. Brand new $38.50 

Eclipse -Pioneer type 1235.3A. Output -30 Volts DC 
15 Amps. Brand New -Original Packing 515.50 

PE-i09D Inverter -13.5 VDC to 115 VAC 400 cy. 175 
VA 1d, (new) $79.50 

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 
I $39.50 

ATR Inverter 6VDC to 110 VAC 60 cy 75W 922.85 
PU7/AP Inverter -28 VDC to 115 VAC 400 cy 2500 

VA (New) $85.00 
Eclipse -Pioneer type 12121 -IA Inverter -Voltage and 

frequency regulated-24VDC 18 Amp input -AC 
output 115V 34, 400 cy 250 VA 0.7 PF -(New) 

$225.00 
Eclipse -Pioneer type 12116 Inverter -28 VDC to 115 

VAC 400 cy 14, 50 VA ea. $79.50 
Eclipse -Pioneer type 12117 Inverter -28 VDC to 26 

VAC 400 cy 1 m 6 VA ea. $33.50 
Leland 10563 Inverter -28 VDC to 115 VAC 400 cy. 

3m 115 VA ea. $75.00 

CERAMIC -CASED TYPE G 
MICA CONDENSERS 

.09 M F D 1500 V D C GI ea. $9.25 

.02 M F D 3000 VDC GI ea. 9.25 

.001 M F D 6000 VDC GI ea. 18.10 

.00015 MFD 20000 VDC G3 ea. 24.50 

LECTRONIC RESEARCH LABORATORIES 
715- 19 ARCH ST. PHILA. 6, PA. 

Telephones - MARKET 7- 6771 - 2 - 3 

GAMMA RADIATION SURVEY METER 
Victoreen Model 247A -Range 0..25/25/250/2500 

milli -roentgens Per hour -Lab. 
Instrument only $179.50 

A.C. MOTORS 
HAYDON SYNCHRONOUS TIMING MOTOR -110V 

60 cy. - 2.2W - 4 RPM EA. $2.29 

AC/DC BRUSH TYPE SERIES MOTOR - 110V 
AC/DC - 0.3 Amp. 1/20 HP speed 5000 RPM 
Rated - suitable for sewing machine, hi speed 
grinder, etc. Dim. 2'/4" dia. x 31/4" 

lg. $2.95aft y4" dia. X '/e" 111 

SIGNAL ELECTRIC TYPE V512 Blower Motor - 

1I5V - 60 cy. - 0.7 Amps. - Dim. 3" dia. x 
31/4" In. EA. $4.75 

EAD TYPE J71.11 CAPACITOR INDUCTION 
MOTOR - II5V - 1 ph. - 60 cy. - 0.6 Amp. - 

3200 RPM 1/75 HP - intermed. duty uses 5 

MFD Capacitor - Dim. 31/4" dia. x 3/e' lg. 
EA. $28.50 

EAD TYPE LH711 NCI -2 SYNCHRONOUS HY- 
STERESIS MOTOR - 115V - I ph. - 60 cy. - 
1.0 Amp. - 1800 RPM - 1/50 HP . Cont. Duty - 
Uses 4 MFD. Capacitor Dim. 37/e" dia. x 
4%' Is. EA. $37.50 

BARBERCOLMAN PYAZ 4278 SPEED REDUCER 
MOTOR - 115V - 60 cy. - 31W - Gear Ratio 
100:1 - 2 RPM - stall torque - 65 lb. -in. 

EA. $19.50 
G.E.-MODEL 5SMY54H16 SYNCHRONOUS IN- 
DUCTOR MOTOR 110V - 60 cy. - .36 Amp. 

75 RPM - 75 oz.in. torque. Dim 4' dia x 5s/4' In. 
- shaft'/e" dia. x lye' 10 EA. $22.50 

HOLTZER-CABOT RBT2505 AC Induction Motor - 
115V 60 cy. 3 ph. - 1725 RPM - 9W - Torque 2.5 
in. -oz. EA. $5.25 

DIEHL C78291 -FP -83.3.1 or DIEHL C78318 -FP - 
83 -12 AC MOTOR - I I5V - 60 cy. - 3450 RPM - 

.22 Amp.; 50V - 50 cy. - 2850 RPM - .48 Amp. - 
1/40 HP - 3 ph. - cont. duty - Dim. 4' dia. x 
ea' 10. EA. $4.25 

i 
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SEARCHLIGHT SECTION 

r 
A. C. INVERTERS 

SYNCHRONOUS $ WINCHARGER CORP. PU 16/AP, MG750, 

MOTORS input 24 vts. 60 amps. outputs 115 vts., 

v 400 cycle, 6.5 amp., 1 phase. S 

110 Vt. 60 Cycle : HOLTZER CABOT, TYPE 149F, input 24 vts. 
C at 36 amps., output 26 vts. at 250 V.A. 

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 :r TACHOMETER GENERATOR 

HAYDON TYPE 1600, 1 RPM 
26 vts. at 6 V.A., 400 cycle. P & INDICATOR 

PIONEER TYPE 12117, input 24 vts., output S 
HAYDON TYPE 1600, 1 1/5 RPM 26 vts. at 6 V.A., 400 cycle. $ GENERAL ELECTRIC, GEN. TYPE AN5531-1, 

i TELECHRON TYPE 63, 2 RPM }} Pad mounting 3 phase variable frequency 
WINCHARGER CORP., PU/7, MG2500 input output. 

TELECHRON TYPE BC, 60 RPM 24 vts. at 160 amp., output 115 vts. at S 
HOLTER CABOT, TYPE RBC 2505, 2 RPM, + 21.6 amp., 400 cycle, 1 phase. GENERAL ELECTRIC, GEN. TYPE AN5531-2, j 

60 oz. 1 in. torque. $ e Screw mounting 3 phase variable tre - 
GENERAL ELECTRIC, TYPE 5D21NJ3A, in- 

quency output. 
e 

put 24 vts. at 35 amps., output 115 vts. 
at 485 V.A., 400 cycle, 1 phase. GENERAL ELECTRIC, IND. 8DJ13AAA, i$ 

SERVO MOTORS $ LELAND, PE 218, input 24 vts. at 90 amps. = works in conjunction with above genera - 

115 vts. at 1.5 K.V.A., 400 cycle, ?$ 
tors, range 0 to 3500 RPM. 

i 

SPIONEER 

TYPE CK1, 2 r¡ 400 CYCLE¡ 
1 phase. 

PIONEER TYPE 10047-2-A, 2 , 400 CYCLE, LELAND, TYPE D.A. input 28 vts., at 12 
with 40:1 reduction gear. 

amp. output 115 vts. at 115 V.A., 400 
5 cycle, 3 phase. 

D. C. MOTORS C 
D. C. ALNICO FIELD MOTOR 

S 
DIEHL TYPE FD6-23, 27 vts. 10,000 RPM. S 

BODINE NFHG-12, 27 VTS., governor con- 
trolled, constant speed 3600 RPM, 1/30 s ENGINE HOUR METER 
HP. JOHN W. HOBBS, MODEL MI -277 records 

DELCO TYPE 5068750, 27 VTS., 160 RPM, time up to 1000 hours, and repeats, 
built in brake. operates from 20 to 30 volts. GENERAL ELECTRIC 

DUMORE, TYPE EIY2PB, 24 VTS., 5 AMP., 
C D. C. SELSYNS .05 H.P., 200 RPM. 

GENERAL ELECTRIC, TYPE 5BA10AJ18D, 
27 VTS., 110 RPM, 1 oz. 1 ft. torque. 

GENERAL ELECTRIC, TYPE 5BA10AJ37C, 
27 VTS., 250 RPM, 8 oz. 1 in. torque. 

BARBER COLMAN ACTUATOR TYPE AYLC 
5091, 27 VTS., .7 amp., 1 RPM, 500 in. 
lbs. torque. 

WHITE ROGER ACTUATOR TYPE 6905, 12 
VT., 1.3 amp., 11/2 RPM, 75 in. lbs. 
torque. 

HAYDON TYPE 1600, 1/240 RPM 

AMPLIDYNE AND MOTOR 
AMPLIDYNE, GEN. ELEC. 5AM31NJ18A in- 

put 27 vts., at 44 amp. output 60 vts. at 
8.8 amp., 530 watts. 

MOTOR, GEN. ELEC. 5BA50LJ22, armature 
60 vts. at 8.3 amp., field 27 vts. at 2.9 
amp. r/2 H.P., 4000 RPM. 

PIONEER AUTOSYNS 
400 CYCLE 

TYPE AY1, AYS, AY14G, AY14D, AY20, 
AY27D, AY38D, AY54D. 

PIONEER AUTOSYN POSITION. 

INDICATORS 8 TRANSMITTERS. 

TYPE 5907-17, single, Ind. dial graduated 
0 to 360', 26 vts., 400 cycle. 

TYPE 6007-39, dual Ind., dial graduated 
0 to 360', 26 vts., 400 cycle. 

TYPE 4550-2-A, Transmitter, 2:1 gear ratio 
26 vts., 400 cycle. 

VOLTAGE REGULATOR 
LELAND ELEC. CO. TYPE B, CARBON PILE. 

Input 21 to 30 volts D.C. regulated out- 
put 18.25 vts. at 5 amp. 

WESTERN ELEC. TYPE BC937B, input 110 
to 120 volts, 400 cycle. Output variation 
0 to 7.2 ohms at 5 to 2.75 amps. 

WESTERN ELEC. TRANSTAT, input 115 
vts., 400 cycle output adjustable from 
92 to 115 vts., rating .5 K.V.A. 

AMERICAN TRANS. CO., Transtat input 
115 vts., 400 cycle output 75 to 120 vts. 
or 0 to 45 volts, rating .72 K.V.A. 

SYNCHROS 
1 F SPECIAL REPEATER 115 vts. 400 cycle. 

2J1F1 GENERATOR, 115 vt. 400 cycle. 

2J1F3 GENERATOR, 115 vt. 400 cycle. 

2J1G1 CONTROL TRANSFORMER 57.5 vt. 
400 cycle. 

2J1H1 DIFFERENTIAL GEN. 57.5/57.5 vt. 
400 cycle. 

5G GENERATOR, 115 vt. 60 cycle. 

5DG DIFFERENTIAL GEN. 90/90 vts. 60 
cycle. 

5HCT CONTROL TRAN. 90/55 vts. 60 cycle. 

SCT CONTROL TRAN. 90/55 vts. 60 cycle. 

5SDG DIFFERENTIAL GEN. 90/90 vts. 400 
cycle. 

T 

Write for Catalog NE 100 

ALL PRICES 
F. O. B. 

GREAT NECK 
N. Y. 

87J9-PAB TRANSMITTER 24 VTS. 

8TJ11- INDICATOR, dial 0 to 360°, 24 
vts. 

I 
Ì 

P 

J 
RECTIFIER POWER SUPPLY 

HAMMETT ELECTRIC MFG. CO. MODEL 
SPS-130. Input voltage 208 or 230 volts, 

Se60 cycle, 3 phase, 21 amps. Output 28 
volts at 130 amps. continuous duty , 8 
point tap switch, voltmeter ammeter, 
thermo reset all on front panel. 

S 

S 
CC 

40 MISCELLANEOUS 
PIONEER MAGNETIC AMPLIFIER ASSEM- i 
BLY Saturable reactor type, designed to 

supply variable voltage to a servo motor 
such as CK1, CK2, CK5 or 10047. 

SPERRY A5 CONTROL UNIT, part No. j 
644836. 

$$j SPERRY A5 AZIMUTH FOLLOW-UP AM - 
PLIFIER, part No. 656030. 

SPERRY A5 DIRECTIONAL GYRO, part No. S 
656029, 115 vt. 400 cycle, 3 phase. S 

SPERRY AS PILOT DIRECTION INDICA- j 
S TOR, part No. 645262 contains AY 20. 

ALLEN CALCULATOR, TYPE Cl, TURN 8 S 
BANK IND., part No. 21500, 28 vts. D. C. 

sTYPE Cl, AUTO -PILOT FORMATION STICK, 
part No. G1080A3. 

PIONEER GYRO FLUX GATE AMPLIFIER, 
Type 12076-1-A, 115 vt. 400 cycle. 

363 GREAT NECK ROAD, GREAT NECK, N. Y. 

Telephone GReat Neck 4-1147 

U. S. Export License -2140 Western Union address: 
WUX Great Neck, N. Y. 
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11 MOTOR GENERATORS 

2.5 KVA Diehl Elne. Co. 120DC to 
= 120AC, 60 cy., 1 Ph., Complete with 

Magnetic Controller, 2 Field Rheos and 
11 full set spare parts including spare 

armatures for generator and motor. 

11 e KVA O'Knete and Merritt. 11 DC to 
w 5295.00 

2 
I20AC, 50 ey., 1 Ph. Export Crated. 
New $149.50 
MOTOR GENERATOR, TYPE COLT -2 
Unit of U. S. Navy TCK-7 Transmitter 
Motor: 2 H.P. 230V. D.C., 10 amps. 
Generator: 1.800V. D.C., 0.4 A, 500V. 
D.C., 0.35A, 115V. D.C., 1.5A. 12V. 
D.C. 2A. 3480 R.P.M. Self excited. 
Itrand new including spare armature. 

$169.50 
ALLIS-CHALMERS 230DC to 115AC, 
60 cy., 1 Ph., 1.25 KVA $225.00 

11 
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INVERTERS 
Onan M -G. -215H. Navy type PU/13. 
Input 115/230, 60 cy., 1 Ph. Output: 
115. 480 cy., 1 Ph.. 1.2Kw and 26V DC 
at 4 amps. New $295.00 
Onan M -G.-0.75. Navy type PU/11 
Input: 115/230, 60 cy., 1 Ph. Output: 
115, 480 cy.. 1 Ph., 5.3 amps. and 26 
VDC @ 3.8 Amps. New $225.00 
Leland Elea Co. PE206A. Input: 2813C 
at 38 Amps. Output: 80V, 800 ey. 1 Ph., 
485VA. New $22.50 
G.E. 18169172. Input: 28DC. Output: 
115, 400 cy., 1 Ph., 1.5KVA. New $32.50 
G.E. 5ASI3I551IA. Model 218J. Input: 
28DC. Output: 115. 400 cy., 1 Ph., 
1.5 KVA. Regulated. New $89.50 
M.G. 164, Holtzer-Cabot Motor: 440V, 
3Ph, 60 cy.. 90A, 1/3KP, 1750 RPM. 
Generator: 70V, 3Ph, 146 Cy., 140KVA. 
Exciter: 115DC, 1A. New $67.50 

DYNAMOTORS 
Navy type CAJO-211444. Input: 105 to 
13012C. Output: either 26DC at 20 amps. 
or 13DC at 40 amps. Radio filtered and 
complete with line switch. New $89.50 
Type PE94CM. For SCR -522. Brand 
new in overseas cases. Has wide band 
input and output filters $19.50 

AMPLIDYNES 
G.E. 5A M21117. Input: 27VDC. Output: 
60VDC. 150 Watts. 4600 RPM. Type 
MG -27-B. New $34.50 
Edison 5AM31 NJ I8A. Input: 27VDC, 44 
Amps. 8309RPM. Output: 60VDC at 8.8 
Amps. 530 Watts. New $12.50 
G.E. 5A M3I NJ9A. 530 Watts. 7500 RPM. 
Input: 27VDC. Output: 60VDC. Weight 
34% lbs. $29.50 

SMALL D.C. MOTORS 
G.E. 5BA50L12A. Armature 27VDC at 
8.3 Amis. Field 60VDC at 2.3A RPM 
4000. H.P. 0.5. New $27.50 
Oster E-7-5. 27.5 DC. 1/2o11P, 3600RPM. 
Shunt Wound. New $6.50 
Dumore Co. type ELBG. 24VDC, 40-1 
gear ratio. For type B-4 Intervalometer. 
New $6.75 
G.E. 5B6Y47AB12, 'k H.P. Perm Mag. -1 amp. 250V. 1725 RPM. New..$22.50 

400 CY. BLOWERS 
Westinghouse. Type FL. 115V, 400 cy., 
6,700 RPM. Airflow 17C.F.M. New. 

$6.75 

SYNCHROS 
Ford Inst. Co. Synchro Differential Gen- 
erator. Mod. 3 Type 58DG. 90/90V., 
400 cy., Ord. Dr. 173020. New...$22.50 
Armor. Synchro Differential Generator. 
Type ODO. New $60.00 
Hobart Mfg. Co. Synchro Differential 
Synchro Type XIX 115V. 60 cy. New 

$9.50 

SOUND POWERED 
CHEST SETS 

U. S. Instrument Co. No. 
A-260 Combination head- 
set and chest microphone. 
Brand new, including 20 
ft. of rubber covered cable 

$17.50 each 

MISCELLANEOUS 
Cathode Ray Shields for 3" tube...$2.75 
Shock Mounts Lord #20 5.40 
Shock Mounts U. S. Rubber #5150C 5.30 
Commando Pole Jacks (Cook Elec. 

Co.) $1.00 
Switchboard Lamp Receptacles & Jewels 

5.40 
Dial Drive Assembly for Bendix, MN - 

28 -Y $2.75 
Instruction Manual for SCR 193A. B. 

C, D. E $2.00 
Solenoid Cannon 24 V.D.C.-New 51.45 
Attenuators Tech -Lab 500/500 type 700 

$2.00 

MULTI -CONDUCTOR CABLE 
CO -215. Stook 3E2215. Bulk 9 conduc- 
or No. 20 A.W.G. Stranded tinned 
opper plastie insulated, color coded. 

tinned copper braided shield. Flamenol 
jacketed. Made by G.14. Available 1055, 
1500, 2000 ft. reels. Price 5.15 ft. 

TERMS: Rated Concerns Net 
30, FOB Bronxville, New 
York. All Merchandise 
Guaranteed. 
Prices Subject to Change 

IIIIIIIIIIIIIIII111111111111IIIII 

HIGH 
VOLT 
OIL 

CAPS 

Md. Volts D.C. Price 
.001 50,000 537.50 
.01 5,000 2.95 
.02 3,000 9.50 
.025 50,000 45.00 
.025/.025 50,100 590 .50 
.1 50 
.1 3,000 2.95 
135 7,500 6.95 

.2 50,000 67.50 

.25 15,000 19.50 

.25 20,000 26.50 

.25 50,000 72.50 
1. 7,500 12.50 
1. 15,000 49.50 
2. 5,500 12.50 
2. 6,000 14.50 
Standard Brande 

RADAR SETS 
MODEL SQ. Portable radar set, 10CM. 
Operates on 90-130 volt, 60 cy., 1 Ph. 
'A", "G", and "PPI" presentation. 
Complete with tech manual and full set 
of operating spare parts. 
MODEL SG -1. Consists of complete 
equipment including Radar Transmitter - 
Receiver CRY -43 AAK-3. Range and 
Train Indicator CRP-55ABC-3, Control 
Amplifier CltP-50AAT-1, Motor Dyna- 
mo -Amplifier (Antplidyne) CG -2 LIAI 
and Antenna Assembly CR1'-O6.113.1-1. 
MODEL ASG-1 Radar unit consisting of 
transmitter and converter assembly CPR- 
4:3ABC1, Antenna Assembly CRP-ACZ, 
Mounting Base CPR-10ABE, eue. 
Snare l'arts available for Model SQ and 
SG -1 Radar. 

SEARCHLIGHT SECTION 
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Style 
A 
A 
A 
A 

A 
B 
A 
B 
A 
A 
A 
A 
A 
A 
A 

A 
A 

MICA CAPACITORS 

IZ fa. 
Mn). 
.00003 
.00005 
.00009 
.0001 
.0002 
.0003 
.00035 
.0004 
.0004 
.00056 
.0007 
.00075 
.00075 
.0015 
.001 
.003 
.005 
.006 
.12 

DCWV 
2000 
3000 
3000 
4500 
1000 
2500 
2500 
2500 
3000 
5000 
3000 
2500 
5000 
5000 
4500 
3000 
2500 
2500 
500 

Price 

5.75 .75 
.75 

1:6650 

.75 
.60 
.60 
.75 

3.50 
.75 

1.75 
3.50 
3.50 
1.75 
1.75 
1.75 
1.75 
1.95 

MISC. RADAR EQUIPMENT 
Modulator Units for SO -11 1CUZ-50AGD) 
I ulse Timer units for SD -5 
Transmitter -Receiver unita SO -13 
Spare Parts for SG -1 
Spare L'arts for SQ 
Marker Oscillator Crystals in holders 

98.35KC 
Beating Control Units CRP-23AEK 
Synchro Amplifiers-Bendix 
90° Waveguide Bends 10CM Bronze 
Signal Monitors CRP-60AAN 
Repeater Amplifiers CBM-50AFO 
oscillator Tube Cavities for SO -1, 13 

etc., RF303 
10011 horns, 1/" a 3" waveguide, stand- 

ard contact, flange input, circularly 
polarized horn output 

Duplex Tees #2,Z3005-17 
Auxiliary Rectifier CABMI-20237 (S0-2 

Radar) 
SO -1 (66AGE) Antenna R.F. Nozzle As - 

Used to cali- 
brate field 
strength of 
magnets from 
500 to 4000 
gauss and in- 
dicate polarity. 
Probe has gap 
of 11/4". Beau- 
tifully built in 
hardwood case 
with hinged 
cover. 

M ETER 

Instructions 
f o r operation 
on under side 
of cover. Size 
123/4 x 9 x 6 
in. Ideal for 
lab and school 
use. New. An 
exceptional 
value at 

$29.50 

SYNCHRO CAPACITORS 
.6-.6-.6 ntfd Mark 12, Mod. 2, type IC 

51.75 
10-10-10 mfd Mark 1, Model 2, type 3l' 

$5.65 

G. E. BATTERY CHARGER 
Charges 54 cell battery 

at from 1 to 10 ampere rate 
Input 115V., 60 Cy. - Phase. 
The model 6RC89F16 Copper Oxide bat- 
tery charger consists of a transformer, a 
secondary reactor, a copper oxide rectify- 
ing element, a ventilating fan, control 
circuits and auxiliary equipment neces- 
sary for proper operations. Transformer 
tapped for various supply voltage. Eight 
secondary taps for adjusting changing 
rate. Built into metal cabinet. Metered. 

Complete with spare fan and fuse,. 
New in original packing cases. Shipping 
weight approx. 305 lbs. 
Price $149.70 

PANORAMIC ADAPTER 
MODEL AN/APA-10 

Provides 4 Types of Presentation: 
(1) Panoramic (2) Aural 

(3) Oscillographic (4) Oscilloscopic 
Designed for use with receiving equip- 
ment AN/ARR-7, AN/ARR-5. AN/ 
APR -4, SCR -387 or any receiver with 
LF. of 455 kc. 5.2mc or 30mc. 
With 21 tubes including 3" scope tulx. 
Converted for operation on 115 V. 60 
e_ cle source. 
Price $245.00 
Gov't Cost $1800.00. 
.4,N/:IPA-l0 80 Page Tech Manual $2.75 

SCR -522 EQUIPMENT 
Complete BC -624C receivers and BC- 
625AM Transmitters including mounting 
racks, plugs, connectors, dynamotor. 
Brand new equipment with instruction 
manuals. 

semblies (1tF502( 
SO -1 (66AGE) Antenna Reflector As- 

semblies (ItF503) 
SO -1 (66AGE) Antenna Reflector As- 

semblies (11F503) 
SO -1 (GAGE( Antenna Waveguide Re- 

sonance Chamber Assemblies (RF515) 
SO -1 RF Coupling Waveguide to Trans- 

mitter (2504) 
SO -I RF System and duplexing cavity 

IlIF301 with V309( 

REPAIR PARTS FOR BC -348 
RECEIVERS (H, K, L, R, Only) 
Also BC 224 Models F. K., Colts for ant., 
r.f., del., ose., I.F., c.w. ose., xtal filters, 
4 gang cond., front panels, dial assem- 
blies, vol. conts., etc. Write for complete 
list and free diagram. 

Q 

RADAR REPEATER ADAPTERS 
NAVY TYPE CBM-50AFO 

A repeater unit for video signals and 
trigger pulses designed to work in con- 
junction with standard Navy radar 
equipments wherein provision is made for 
operation of remote P.P.I. sets. This 
adapter provides four video and trigger 
pulse lines for operating one or more 
remote P.P.I. installations. The equip- 
ment contains its own D.C., power sup- 
ply 115 Volts, 60 cycles A.C. front ships' 
power supply line is required for opera- 
tion. Dimensions are 311/ x 21 x 15 in. 

CONSTANT OUTPUT 
AMPLIFIER 

Constant Output Amplifier BC -730-C Is 
a speech amplifier for operation between 
600 ohm lines. It raises any level as 
low as -35db up to zero db and com- 
presses 10db peaks into 1db. A peak of 
10db causes no appreciable change of 
output. Frequency response uniform 
within 1db from 100 to 4000 cycles. With 
inputs of -35db to -60db the gain is 
bet. 35db and 38db. Belay rack panel 
with dust cover. Milliameter and db 
meter on front panel. 115V AC operated. 
Includes 5 tubes. New, limited quan- 
tity $59.50 

TEST EQUIPMENT 
TS -16 Al'N Test Set 
TS-47/APR Test Osc. 40-500MC. 
TS -127 /U Freq. Meter 375-725MC. 
TS -487/U Peak to Peak VTVß1 
BC -221 Freq. Meter 
BC -423-B Radio Modulator (Tweeter) 
BC -1203-B Pulse Modulator 
1-222A Signal Generator 
Al'R-1 Receiving Sets 
APR -1 and APR -4 Tuning Units 
API1-5A Receivers 1000-6000MC 
Telrad 18A Frequency Standards 

60 CYCLE TRANSFORMERS 
G.E. Step-Lown. 6KVA. Pri: 230/460. 
Sec: 115/125, 60 cy. Size: 20" z 11" z 
91/2". Weight 225 lbs. Navy grey finish, 
integral junction box and mounting 
brackets $125.00 
Plate Trans. Raytheon U-5815. Pri: 
440/220, 60 cy. 3 phase. Sec: each phase 
1310V @ 0.67A test 6000V $110.00 
Plate Trans. I'ri: 115V., 80 ci , 1 Ph. 
Sec: 470V C.T. etested at 
5500V. 

.2A 
RMS. Raytheon. 1 Size 12%- x 10 

x 1.0 in. Shipping wt: 150 lbs. New. 
Price 

HIGH POT TRANSFORMER 
Westinghouse. Pri: 115, 60 cy. Sec: 
15.000V C.T. @ .060A, C.T. ungrounded. 
Excellent for high -potting tests. Size 0/, 
1211 x 8'/.W x 91/1). Weight 07 lbs. 
Fully enclosed steel case. Price 829.50 

PULSE TRANSFORMERS 
KS -956'3 Supplies 3500V peak front 807 

tube $3.95 
KS-161310-50kc to 4MC $3.95 
High Reactance Trans. G. E. Type Y - 

3502A -60 cy. Voltage 1120-135. Ind. 
H.V. winding 135 hy. Output: Peal: 
22.8KV. Cat. 831806501 $39.50 

RAYTHEON 
VOLTAGE REGULATORS 

Adj. input taps 95-130V., 60 cy. 1 Pb. 
Output: 115V. 60 Watts, % of 1% Reg. 
Wt. 20 lbs. 6%" H x 85" L x 4%. W. 
Overload protected. Sturdily constructed. 
Tropicallzed. PRICE -NEW 516.75 

400 CYCLE TRANSFORMERS 
Auto. .945S -520P KVA. 460/345/200/ 

115. Weight 22 lbs. G. E. Cat. 
806184 54.50 

Fil. IN: 0/75/80/85/105/115/125. Out: 

5 3A/5V3A/5V3A/5V6A/8.3VO.5A4901051 
No. 

5 

Plate. KS9560 800 cy. Pri: 115V. See: 
1350-0-1350 at .057A Elecstat shlrl. 
Wt. 2.3 lbs $2.95 

Plate & Fil. KS9555, Pri: 115V Sec: 
930-0-930 and three 6.3V wind- 
ings 53.95 

Fil. X89553. Pri: 115V. Sec: 8.2V1.25Á 
/6.35V1.5A Elecstat Shld. Wt.$2 

95 lbs. 5 

Plate & Fil. Pri: 0/80/115V. Sec: #1= 
1200V DC @ 1.5MA. Sec. #2=400V 
DC 0 130MA. Fil Secs: 6.4V4.3Á/ 
6.35V.8A lint. 1500V) 5V2A/5V2A. 

$4.95 
Plate. Thordarson T46889 500 cy. Pri: 

105/120. Sec: 2800-0-2800. 7KV Ins. en 
1.5KVA. $29.50 

Misc. types: G. E. #68G665X, #68G666X. 
5686867, #680688%, #600200, 
2600199 $2.00 

REACTORS 
KS9589 Retard. 4HY @ 100MA 51.00 
ß2C2270/112 For Keyer Unit B0409 $3.75 
Multi -Choke 3 by @ .275A 70 ohms. 17 

hy. @ .125A 200 ohms, 17 by. OS 125A 
200 ohms 7',4 x 6% x 3% $6.95 

HIGH QUALITY 
CRYSTAL UNITS 

Western Electric - type CR-1A/Aft in 
holders. 1/2" pin spacing. Ideal for net 
frequency operation. Available in quan- 
tities, 5910-6350-6378-6470-6510-6610- 
6670 - 6690 -7270 -7350 -7380 - 7390-7480- 
7580-9720. All fundamentals in KC. 
Good multipliers to higher frequencies. 

$1.25 each 

RADAR ANTENNAS 
Type SO -I (10CM) assembly with re- 
liector, waveguide nozzle, drive motor, 
Pte. 
Type 50-3 (3CM.) Surface Search type 
with reflector, drive motor, etc., but less 
phunhing. New in original cases. 
Type SO -13. (10CM.1 Complete assem- 
bly with 24" dish, dipole, drive motor, 
gearing. etc. 

ELJECTRONICRAFT 
INC. 

27 MILBURN ST . BRONXVILLE 8, N. Y. 

PHONE: BRONXVILLE 2-0044 

1 K.W. MODULATION 
TRANSFORMER 

R.C.A. Broadcast Type. Primary 15,000 
ohms. Secondary 5,030 ohms 0.86 KVA 
audio. Designed for 833 class B modu- 
lation to two 833's in final amplifier. 
Size 111/2 x 9/ x 13. Weight 143 lbs. 
Type 900777-502. Price, new $97.50 

IN21B XTAL DIODE 
Sylvania 1r2113, Individually boxed and 
parked in leaded foil $3.00 

a 
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UNITS TORQUE UNITS AMPLIDYNES INVERTERS ELECTRONIC SERVO SYSTEMS TACHOMETER GENERATORS 
>- 
U) 

SA -427 

FULLY 
GUARANTEED 

P. M. MOTOR AND RATE GENERATOR 
These units are wound with two separate windings on a com- 
mon skewed lamination stack, with connections brought out to 
two silver commutators. A husky Alnico field is cast into the 
motor housing and serves for both the motor and generator. 
Overall size is approximately 31/4" x 13/4" x 13/8" with a 3/16" 
diam. shaft extending 7 16". Six types are available with dif- 
ferent winding combinations, including motors for d -c voltages 
as high as 115 volts and d -c rate signals as high as 9 volts per 
1000 rpm. Please state your operating conditions and we will 
select the type closest to your requirements. SA -427 

$39.50 each 

SPLIT FIELD D -C SERIES 
MOTOR 

G -E Model 5PS58LA7. 60 volts at 3.4 
amp. 1/7 hp at 5000 rpm. 5-3/4" long 
x 3-1/4" diam. 1/4" shaft extends 1". 
Ideal for servo applications. SA -513. 

$14.50 each 

SPLIT FIELD SERIES 
D -C BRAKE MOTOR 

Grayson #25120. 24 volts at 6 amps. 
1/10 hp at 7500 rpm. Incorporates 
internal brake for rapid stopping. 
5-7/8" long x 2" diam. 1/4" diam. 
splined shaft extends 11 '16". SA - 
426 $17.50 each 

TEMPERATURE INDICATOR 

Edison P109-C127A. -10 to -120 de- 
grees C. 24-28 volts d -c. Wheat- 
stone bridge type of instrument. Used 
with resistive type sensitive element. 
Special at $3.75 each 

AIRCRAFT RDF RECEIVER 

Bendix Type RA-10DB Input 28 volts 
d -c. 4 bands, 150 to 1100 KC and 
2000 to 10,000 KC. Weight 32.5 
lbs. Special at only.... $39.50 each 

GYRO FLUX GATE COMPASS 
AMPLIFIER 

Pioneer #12076-1-A. AN -5753-1A 
5 tube amplifier in shock mounted 
case. Adjustable sensitivity. Operates 
from either 26 or 115 volts, 400 cycle. 
Case size 9-1/4" w. x 7-1/2 d. x 
6-1/2 h. Without tubes. Special 

$49.50 each 

WRITE FOR LISTING 

Prices F.O.B. Hawthorne 

Telephone: HAwthorne 7-3100 

1086 GOFFLE ROAD 

HAWTHORNE, N. J. 

Cable Address: SERVOTEK 

WUX Hawthorne, N. J. 

SELSYN-SPECIALS 

General Electric 2J 1F1 -2J 1G1 -2J 1 F3 
115 volt 400 cycle SELSYNS in small 
size. Will operate from 30 volts 60 
cycle. Army Type VII (C-78248) 115 
volt, 60 cycle Synchro Generator - 
Similar to size 5G. Army Type IX 
(C-78410) 115 volt, 60 cycle. Syn- 
chro Repeater -Similar to size 5F. 
Send for special prices. 

15F NAVY SYNCHRO 

115 volts 400 cycle. May be used as 
transmitter or receiver. Will operate 
from 30 volts 60 cycle SA -29 

$49.50 each 

AIRCRAFT INVERTER 

Leland 10486. Input 27.5 volts d -c 
at 12.5 amp. -8000 rpm. Output 175 
VA at 115 volts, 3 phase, 400 cycle 

$129.50 each 

EAD SYNCHRONOUS MOTOR 
TYPE J-33 

115 volts, 400 cycle, 3 phase. 8000 
rpm at 1/200 hp. SA -59 

$16.50 each 

D -C SHUNT MOTOR 

Western Electric KS -5603-L02. 27 
volts d -c. 1/100 hp at 6500 rpm. 4 

leads permit reversing SA -233 
$9.75 each 

400 CYCLE BLOWER 

Westinghouse Type FL. 115 volts, 400 
cycle single phase. 17 cfm. at 6700 
rpm. includes capacitor. SA -144 

$14.50 each 

LEAR D -C SHUNT MOTOR & 
BLOWER WHEEL 

27.5 volts d -c. 4 in. -oz torque at 
5400 rpm. Double shaft. SA -352 

$12.50 each 

DIEHL D -C SHUNT MOTOR 
Type FD52-2. 27.5 volts d -c, 3000 
rpm. Used by Sperry as "Follow-up 
Motor". Sperry #803010. 4 leads. 
SA -363 $4.75 each 

GEARHEAD SHUNT MOTOR 
John Oster Type 69-1. 27.5 volts 
d -c. Motor speed 5600 rpm. Gear - 
head has dual output shafts upon 
which cams actuate roller lever arms. 
Reduction ratios 930:1 and 230:1. 
SA -335 $8.75 each 

I RPM TIMING MOTOR 

115 volt, 60 cycle. Ideal for many 
timing applications. SA -278 

$2.75 each 
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$//y TOP Radio.Electronic Values! 

6.3 Volts @ 4.9 Amps. 
6.3 Volts @ 4.5 Amps. 
6.3 Volts @ 1.1 Amps. 

Stock No. 
5254A 

SENSITIVE RELAYS 

MIDGET TYPE RELAYS 
Automatic Eleetric Type R-45, 6500 ohm Colis. 

Normally open contacts except as noted. 
Stock No. 
102152 
102249 
102264 

Contacts 
S.P.S.T. 
2.P.S.T. 
3.P.S.T. 

1 Norm. open -1 Norm. closed. 

M. A. Price Each 
2.0 01.25 
4.5 1.50 
6.0 2.00 

Same type and style as above, but has 24 V.A.C. coll. Intermittent duty. Will operate on 6 V.D.C. Con- tinuous duty. Contacts: S.P.S.T.-N.O. and S.P.D.T. 
Stock Price $1.25 No. 102248A Each 

ONAN GAS -DRIVEN GENERATOR 
14 V-2500 WATT D.C. $225.00 

L 

TCS. GENERATORS 
High voltage continuous duty fully enclosed 
D.C. Generator. Delivers 440 volts at 200 M.A. 
Motor driven by 3450 RPM motor (not fur- 
nished). Made to Navy Specs. for Collins 
Radio TCS. Transmitters. 

Stock 
No. 6147A Each $15.00 

THORDARSON AUDIO PASS FILTER 

Stock No. T48500 

Band pass 
800 to 1200 
cycles in- 
put 10000 
oh m s - 
O u t p u t 
25000 Ohms 
Level 10DB 

Price to: $5.50 ea. 

.01 MFD.-600 VOLT 
MICA CONDENSERS 

Large quantities available in both CM -35 and 
CM -40 case sizes. 

TOLERANCE PRICE PER 
1000 

5% $150.00 
10% 125.00 
20% 100.00 

350 OHM 22 WATT 5°o WIRE. Wound Power Re- 
sistor Type RW 21G-351. Meets JAN -R -26A Specs. 
Flat -wound type complete with mtg. brackets. 
Brackets allow stacking. 2"L x 1"W x ?á" thick. 

$12.00 per 100 
Stock Price $.15 No. 6288A Each 

TYPE "J" POTENTIOMETERS 
501. Ohm -2 Watt Type J Pot. ?a" Long Shaft. 1/4" 
long Bushing. Complete with Knob. 

Stock Price 
No. A6123 Each 49¢ 

I(0 ohm Type I with 4.9" bushing and locking nut. 
Screw -driver slot. 

Stock Price 
No. 6270A Each $.49 

LAB. POTENTIOMETERS 
MO.DEL 260. 6 Watt 20,000 OHM Laboratory, Po- 
tentiometer. Resistance tolerance plus or minus 
5%. Five finger bronze wiper. Bakelite shaft e/0" 
Diaur. x 1V4" Long. 

Stock 
No. 6277A 

Price 
ach 

$1.50 
E 

MIL-T-27 
FILAMENT TRANSFORMER 

PRIMARY: 107.5: 112.5: 117.5: 122.5; 
215; 225; 235 and 245 Volts 50/60 cycle. 

SECONDARY: 6.3 Volts @ 5.3 AMPS and 6.3 
Volt. @ 3 AMPS. Ceramic bushings with solder 
lug terminals. Rated for continuous duty under 
Mil -T-27, Class "A" Grade I specs. Hermetically 
sealed case, 24/4" x 3'/' x 3l/e" high. 

Stock Price $3.50 ho. 6284A Each 

MICA CONDENSERS 

Type 9 and A2 5000 Volt Test Mica Condensers 
Stock Cap. Price 
No. Mfd. Each 

6274A .002 $ .60 
6275A .01 $1.00 

SWEEP CAPACITOR 
5.10 MMFD. Sweep Generator Capacitor. Has 
cylindrical silver plated rotor. concentric to silver 
plated stator plates. Rotor has high speed ball 
hearings. Completely enclosed in moulded Bakelite 
housi lg. Ideal for motor driven sweep generators. 

Stock Price $2.00 N.. 6276A Each P 

8 MFD-220 V.A.C. 
Capacitor. 2" Diam. x 4" high can. Bakelite in- 
sulated solder lug terminals. 

Stock Price 
No. 6278 Each $.80 

2 x 4 MFD-600 VOLT 
Capac tor made for "TCS" equipment. Mounted in 
transformer style case with flange mtg. Case 21/4" 
x 2%" x 3" high. 

Na. t6279A 
ock 

Each $2.00 

.25MFD-1000 VOLT 
No. 21 F467. 4ä" x 1-5/16" x Ils" high can. 2.)" 
nits. C'.nters. 

Stock Price $.30 No 6282A Each 

HEAVY DUTY SWITCH 

H&H 4 P. D. D. T. Toggle Switch. 5 AMP. @ 250 
Volt. 10 Amo. @ 125 Volt. Single 4/4" hole mount. 
Ball handle. 

Stock 
No. 6203A Each 

rice $1.95 

RECTIFIERS 
A precision balanced copper oxide double bridge 
rectifier. Housed in a sealed metal container I" x 

x I" high. Tapped mtg holes in bottom. 
Discs have vaporized gold contact surfaces. Made 
by Bradley Labs. to W. E. spec. D 220005. 
Nominal input volts 10.5 V.A.C. 5 MA. 

Stock Price $1.50 
No. 6283A Each 

BRADLEY INSTRUMENT RECTIFIER 
BRADLEY 14CX2E4E-69 Copper Oxide Rectifier, 
3 color coded insulated wire leads. 

Stock Price 
No. 6184A Each 50¢ 

RECTIFIER POWER UNIT 
PP35/ART. Sig. Corps No. 3H 4698-35 input 
115 Volts 400-2500 Cycles Note: P/0 AN/ 
ART5 to AN/ARTI I complete with 2.836 H.V. 
Rectifiers. 

Stock 
No. 6248A Each $7.50 

SPECIAL PURPOSE AND 
TRANSMITTING TUBES 

Tubes listed below are "Jan" types in origi- 
nal boxes and are new. Some in limited 
quantities. All are standard brands such as 
RCA, G.E., Nat. Union, Western Electric, 
Machlet, Etc. 

Price Price 
Type Eech Type Each 

OB3/VR90 S .85 826 S .85 
OC3/VR150 .85 836 3.00 
1622 2.00 837 1.00 
11323 7.50 860 4.50 
2C22/7193 .25 864 .35 
2J36 75.00 955 .25 
204A 75.00 956 .35 
387/1291 .50 10Y .35 
3D6/1299 .5 0 12 G P 7 14.95 
3B24 5.00 CK1090 1.00 
3E29/8298 12.95 1616 .75 
3BP1 5.95 1619 .25 
316A 1.25 1625 .35 
371B .75 1626 .35 
450TL 45.00 1832 /532A 5.00 
5FP7 5.00 GL -8002R 95.00 
705A 2.00 8020 1.25 
7188Y 40.00 8025 4.00 
724B 3.00 9001 1.50 
801 .45 9003 1.25 
807 1.75 9006 .30 
814 2.75 

SIGNAL CORPS & NAVY TRANSFORMER 
Over 200.000 transformers, chokes etc. For Signal 
Corps and Navy Equipment. Send us your require- 
ments. or ask for our catalog listing, by Signal 
Corps Numbers. DON'T DELAY! 

6.3 VOLT FILAMENT TRANSFORMERS 
Primary 115 Volt 60 Cycle 1600 Insulation Theee 6.4 Volt 

Secondaries 

Horizontal Half Shell Mounting. 21/4" x 
2 13/16" Mounting Centers. 2 13/16" x 
33/8" Core Size. t/2" above Chassis. Soder 
Lug Terminals -All Terminals Marked. 

TERMS: 
Open Accounts to rated or Acceptable 
reference accounts. Others prepay- 
ment of 25% deposit with order, bal- 
once C.O.D. Price F.O.B. Chicago and ' 
subject to change without notice. Mer- 
chandise subject to prior sale. 

ORDER TODAY!I 
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SEARCHLIGHT SECTION 

Current 1e/14 (Continuou.) -- Volts 
1 Amp. $1.25 
2 Amps. 2.20 

254 Amos. ...... 
4 Amos. 3.75 
5 Amos. 4.95 

6 Amps. 5.50 

10 Amps. 6.75 

12 Amps. 6.50 

20 Amps. 13.25 

24 Amps. 16.00 
30 Amps. 18.50 

36 Amps. 25.50 

COMMUNICATIONS EQUIPMENT CO. 
SAWTOOTH POTENTIOMETER 

Continuous rotation, 100 ohm, 
res. 2 take-off brushes set at 
180 deg. to provide saw - tooth output. May be used with milliammeter circuit as 
0-360 deg. direction indicator. 
Brand new, original packing 

WE 15038 $5.75 

SPARES FOR APN-9 
Power Trans., Pt. No. 352-7295-2 $4.95 each Counter Trans., TIll, T112, T117, Pt. No. 
352-7251-2 $2.50 each Counter Trans., 7113, 7114, 7115, 7116, TI18, 1119, T120, Pt. No. 352-7250.2 $2.50 each I. F. Trans: T107-TI10 Pt. x352.15548 $1.00 each Resistor: RISO, R157, 8162 84,000 OHMS .50 each Resistor: R130, 220,000 ohms .50 each Resistor: R159 120,000 ohms .50 each Resistor: R152, R164, 17,000 ohms .35 each Resistor: R142, 4300 ohms .35 each 

APN-4 COILS 
352.1585........ .49 352-1549 $1.00 352.1269........ .49 352.1550 $1.00 

EE -89 REPEATER 
Extends range of EE -8 field phone up to 20 miles of dry or wet wire operation. Extremely rugged, portable and lightweight. Uses hybrid coils and V. T. Ampli- fier, with extreme long -life characteristics. Brand New, Complete With Tube @12.75 each & Tech. Manual, only 'P 

HELMHOLTZ PHASE -SHIFTER 
Stator 

other. Totts al statof 
4 

r inductance ce 
ated 

40 M 
degrees 90 

rotor: 10M H. total phase shift 0-360 deg. Designed for range unit of SCR -268...... .... $3.95 each 

BIRTHER TUBE CLAMPS 
926B-16 926C-19 926C-24 
926B-15 926C-15 926K-2 
PRICE: 18p EACH OR $16.50/100 

/ I 
SELENIUM RECTIFIERS -Full -Wave Bridge Types 

36/20 54/42 130/100 Volts Volts Volts 
$2.10 03.60 97.50 
3.60 6.50 10.50 

13.00 

6.75 

7.95 12.95 27.00 
9.00 14.00 33.00 

12.00 20.00 40.00 
16.00 25.50 50.00 
24.00 36.00 90.00 
31.00 39.50 90.00 
36.00 .. .. .. 

45.00 

DYNAMOTORS 
Input R Type Volts Amps. Volts tAAMpo Set 

dio 
PE86 28 1.25 25e .060 RC 36 DM416 14 6.2 330 .170 RU 19 DM33A 28 7 540 .250 BC 456 PE101C 13/26 12.6 400 .135 SCR 515 6.3 800 .020 BD AR 93 28 3.25 375 .150 23350 27 1.75 285 .075 APN-1 ZA0515 12/24 4/2 500 .050 B-19 pack 12 9.4 275 .110 
D-104 12 225 .100 

440 .200 DA -3A 28 10 300 .060 SCR 522 
150 .010 

.5 5053 28 1.4 250 
14.5 

.060 APN-1 PE73CM 28 19 1000 .350 BC 375 CW21AAX 13 12.6 400 .135 
26 6.3 800 .020 

9 PE94 28 10 300 
S2Ó0 

SCR 522 
150 .101 

14.5 .5 

INVERTERS 
PE -218-14: Input: 25 28 rde. 92 Amp. OIe , 115 350 500 cy 1500 volt -a New 544.50 PE -206 Input: 28 vde, 38 Amp, Output: 80 r 800 -ay. 500 
LELAND No. 10536: IN, 20 VDC ,12A OUT, 115V, 318VÁ 400 CY 3 PHASE. EXC. CONO S70.0á 

IN STOCK 
APN-3* APS-4 SN 

APN-4* APS-6* SO 

APN-1 APS-10* SO 

APN-9* APS-15* TM 
APS-2 SE TBN 

APS-3* SG BG (iff) 
* Major Components and/or Spare Parts 

APN-1 TEST GEAR 
TS-10/APN 

This unit is self contained with all components 
assembled in a single case with cover and handle. 
It is used in conjunction with test set TS-16/APN. 
On the top panel are four outlet receptacles which 
are terminals of two delay lines. Suitable con- 
nectors and indicators are provided. TS-10/APN, 
which does not require an external power source, 
provides a highly accurate delay and is used with 
the altimeter for the following purposes: 

(I) Measures power output of the transmitter. 
(2) Permits adjustment of the limit lights on low 

range. 
(3) Measures overall sensitivity. 
(4) Permits tuning the detector to the trans- 

mitter frequency. 
(5) Permits delay line calibration of the low 

range. 
Price $32.50 

TS-16/APN 
This is a portable equipment used in conjunction 
with TS-10/APN for locating trouble and align- 
ing and calibrating the altimeter. It covers the 
frequency range from 410 to 470 me and operates 
from an input of 27 to 28 volts dc, obtained through 
a multiconductor cord connected to the altimeter. 
The unit provides an artificial delay line for 
high range, a wavemeter, and an audio output 
of six different frequencies. When used with 
TS-10/APN it is limited to the high range. 
although it may be used with less accurate result, 
on the low range. The uses of TS-16/APN with 
the altimeter are listed below: 

(1) Calibrates 500 -foot and 3000 -foot marks. (2) Measures the modulator frequency. 
(3) Adjusts the transmitter bandwidth. 
(4) Permits tuning the detector to the trans- mitter frequency. 

Price $125.00 

BAND PASS FILTERS 
INPUT IMPEDANCE: 2000 OHMS. OUTPUT: TO GRID. AVAILABLE IN FOLLOWING RANGES: CHANNEL Fr. F1' F2' 

S 1155 830 1620 
7 2270 1620 3180 
8 3180 2270 4450 
9 4450 3180 6230 
0 

6230 4050 C Freq. in CPS: FS and F2 are lower and upper 
. Fr.: 
limits (CPS) respectively, at -20 db Points. 

Price. 54.95 Each 

W. E. PRECISION RESISTORS 
1 % TOL. 1 WATT 

D -164886A 2.65 ohms 
D-164886AA 3.83 ohms 
D-167026 13,500/ 

10,000 ohms 
0-162025 A T 1400/135/ 

270 ohms 
D-164285 40,600/1500 

ohms 
D166860FL 1155 ohms 

2500 ohms 
279 ohms 
591 ohms 
10,000! 
15,000/ 
62,000 ohms 

D-164284 100,000/ 
50,000 ohms 

D-172241 400/600/700/ 
750 ohms 

D-162707CY 
D-171862 
D-171863 
D-164286` 

SPOOL -WOUND, NON -INDUCTIVE 84 EA. 
* TAPPED AT VALUES SHOWN 

24 VOLT TRANSFORMERS 
For operating surplus gear, toy trains, gad- 
gets, etc. Operates from 115V, 60 cy., sup- 
plies 24 VAC at 1.2 Amp., herm. 1.49 sealed and cased A Great Boy at Only 'P 

RECTIFIER TRANSFORMERS 
Pri: 115V. 60 Cy. Sec: 28V/3.I A, 26V/8.4A 

7.3V/14A $12.95 Pri. 210/215/220/225/230/235/240V, 60 Cy., I Phase 
Sec: II/l0/7.5/5VCT @ 35A $19.50 Pri: I15V 60 Cy. Sec: 8.1V @ 1.5A ... 1.39 Prl: 115V 60 CY. Sec: 18.5V @ 5A 4.25 

POWER TRANSFORMERS 
Comb. Transformen -115V/50-60 cps Input 

CTJS-2-600VCT/.2A, 5V/6A 55.95 CT -15A S50VCT .085A 6.3V/.6A, 6.3V/1. 
,8A 

2.85 
CT -164 4200V.002A/12KV Test 5 VCT/3A%12KV 

Test, 6.3V/0.6A/5400`I Test 12.95 
CT -341 1050 10 MA, -625V ® 5 MA, 26V ® 4.SA 

2s2.5V/3A, 6.3V ® 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/.20b, 5V/1o, 

CT -367 580VCT .050 A 5VCT/3A 2.25 
CT -403 350VCT .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 -931 585VCT 86 MA 5V/3A, 6.3V/6A 4.95 
CT -442 525VCT 75 MA 5V/2A 10VCT/2A, 

50V/200 MA 3.85 
CT -720 550-0-550V 250 MA, 6.3V/1.8A 8.95 
CT -43A 600-0-600V,/.08A, 2.5VCT/6A, 6.3VCT/3A 6.49 
CT7-501 650VCT/200 MA, 6.3V/8A, 6.3V/SA 6.49 
CT -444 230-0-230V/.085A, 5V/3A, 6V/2.5A 3.49 

Filament Transformer -115V50-60 cps Input 
Item Rating Each 

FT -674 8.1V/1.5A $1.10 FT -157 4V/16A, 2.5V/1.75A 2.95 FT -101 6V/.25A .79 
FT/924 5.25V/21Á 2x7.75V/6.5A 14.95 
FT -824 2x26V/2.5A, 16V/1A, 7.2V/7A, 6.4V/10A, 

I 6.4V/2A 8.95 Fr -463 6.3VCT/1A, 5VCT/3A, 5VCT/3A 5.49 
FT -55-2 7.2V/21.5A, 6.5V/6.85Á 5V/6A, 9V/3A, 8.95 
FT -986 16V e 4.5A or 12V @ ¿.5A 3.75 
FT -38A 6.3/2.5A, 2x2.SV/7A 4.19 
FT -A27 2.5V/2.5A 7V/7A, TAP 2.5V/2.5A, 16 

t KV TEST 18.95 
FT -608 6.3V/3A/750V Test 1.79 
FT -873 4.5AV/.5A, 7V/7A 2.19 
FT -899 2x5V A 5A, 29KV Test 24.50 

Plate Trans. -115V, 60 cps 
Item Rating Price 

PT -699 300/150V.05A, 300/150V/.05A $2.79 
PT -302 120-0-120V/ 350 MA 4.69 
PT -108 17,600V/144 MA 120.00 
PT -671 62V/3.5A 7.95 

H.V. FILAMENT XFMR 
NO. FT -38A - 

PRIMARY: 115V 60 CY. 1 PH. 
SEC.: 2 WOGS. 2.5V AT 7 AMPS 

EACH AND 1 WOG. 6.3V 1* 2.SA 
TESTED AT 7500 VDC BETWEEN 
ALL POINTS. 

HERM. SEALED. SIZE: 5K° H 3$4' 
D 4' W. HAS 4 STDS, 34''Len 234 x 3' CENTERS. (.1xL79 

AS SHOWN sP 

FILTER CHOKES 
Stock r Description Price 

CH -3661 
CH -322 
CH -141 

20H/.3A 56.95 
.35H/350 MA -10 Ohms DCR 2.75 
Dual 7H/75 MA, 11H/60 MA SKY DC 

CH -119 8.5H/125 MA 
CH -69-1 Dual; 120H/ 17 MA 
CH -8-35 2/.5H/380 MA/25 Ohms 
STOCK 
CH -776 
CH -344 
CH43A 
CH -366 
CH -999 
CH -511 
CH3-501 
CH -188M 
CH -488 
CH -791 
CH -981 
CH -22-1 
CH -779 
CH -25A 
CH -922 
CH -043 
CH -89A 
CH -69A 

CH -445 
CH.170 
CH -533 

2.79 
2.35 
1.79 

Description Price 
1.28H/130 MA/75 ohms $2.25 
1.5H/145MA/1200V Test 2.35 
10HY.'1SMA-850 ohms DCR 1.75 
20H /300MÁ 6.95 
15HY /15MA-400 ohms DCR 1.95 
6H/80MA-310 ohms DCR 2.45 
2 x .5H/400MA 2.79 
SHY 200MA 1.79 
10HY .030A 1.19 
Dual 1.75-.125 HY 100 MA 1.27 
15HY .110A 1.59 
1 HY .100A L17 
.6 HY .490A 1.25 
SW .09/.018 HY 3/.3A 8.95 
10000 HY O MA 2.75 
2.2 HY 80 MA .98 
2 s 1.52H ® .167A 1 39 Mult. Choke 
SECT. 1. Swing 3 -12H/.52 -.OSA 
SECT. 2. Smooth 5H/.52A 
SECT. 3. Swing 3.25 -18H/.138 -014A 
SECT. 4. Smooth 3ÁH/.138A 14.95 
0.5 HY/200 MA, 32.2 OHMS, 3000V.T 1.39 
2X0.5H/380 MA, 25 OHMS 2.79 
13.5H, 1.0 AMP DC, 13.5KV INS 39.95 

SUPERSONICS 
MODEL M1-2 CRYSTAL HEAD: Consists el saic 

3 crystals In ell -filled disk 4' diem . 
1 thick. Entire assembly is attached to 1' net.. flange. Frequency: 17-27KC. Approx. SO watts out. Com- pletely watertight 927.50 MODEL JR HYDROPHONE: Rubber heath 4' long, 
4' diem., In which Is enclosed a lattico of 7 crystals 
an m d 50-oh matching transformer. The sheath is filled with mineral ell for acoustic g- Fre- quency: vueneY: 22-32 KC ... .. .................. .. .. .. 524..50 

ALL MERCHANDISE IN NEW CONDITION AND FULLY GUARANTEED, EXCEPT WHERE NOTED OTHERWISE. 
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 OR RAILEX. 

131 Liberty St., New York 7, N. Ye Dept E-6 Chas. Rosen Phone: Digby 9-4124 
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SEARCHLIGHT SECTION 

COMMUNICATIONS EQUIPMENT C O . 

MICROWAVE COMPONENTS 

S BAND -RG 48/U W.G. 10 CM. 
POWER SPLITTER for use with 

Type 728 or any 10 CM Shepherd 
Klystron. Energy is fed from 
Klystron Antenna thru dual 
pick-up system to 2 Type "N" 
connectors as shown. 

EACH $22.50 
DIRECTIONAL COUPLER, Broadband, 20 db. Coup- 

ling. Type "N" Takeoff. Complete with all Hardware. 
Navy # CAGY-47AAN-2 $37.50 

LHTR LIGHTHOUSE ASSEMBLY. Part of 16T29 
APG 5 & APG 15. Beceiver and Trans. CMHU« 
w/assoc. Tr. Cavity and Type N CPLG. To Beorr. 
Uses 2040, 2C43, IB27. Tunable APE 2400-2700 
MCS. Silver Plated $49.60 

BEACON LIGHTHOUSE cavity 10 cm. Mtg. Bernard 
Rice, each 947.50 

MAGNETRON 
Duplexer Cavity ollt WAVEGUIDE Coupler with 

945 08 
RT-39/APG-5 10 ern- lighthouse RE head o/o %mtr.- 

Recvr.-TR cavity, compi. recur. & 30 MC IF strip 
using 6AK5 (2040, 2C43 11527 lineup) w/Tubes. 

721A TR BOX complete with tube and tuning plung- 
ers $12.50 

McNALLY KLYSTRON CAVITIES for 707B or 
2K29 $4.00 

F 29/SPR-2 FILTERS, type "N" Input and output 
Hi -Pass Over 1000 MC $12.50 

WAVEGUIDE TO 7k" RIGID COAX "DOORKNOB" 
adapter choke flange. Silver plated broad band 932.50 

AS14A/AP-10 CM Pick up Dipole with "N" Cables 

OM ECHO BOX, 10 CM TUNABLE $22.50 
HOMEDELL-TO-TYPE "N" Male Adapters, W.F. 

#D167284 $2.75 
I. F. AMP STRIP: 30 MC 120 d.b. gain, 2 MC Band- 

width, uses 8ACT's-with video detector. Less 
tubes $24.50 

POLYROD ANTENNA. A1331/APN-7 in Lucite Ball. 
Type "N" feed $22.50 

ANTENNA. AT49A/APR: Broadband Conical, 300- 
3300 MC Type "N" Feed $12.50 

"E" or "H" PLANE BENDS, 90 Deg. less flanges 
$7.50 

COAXIAL FILTER, F3/APR-2, LO -PASS. BELOW 
400 MC $32.50 

7/8" RIGID COAX -3/8" 1. C. 
ROTARY JOINT, Stub -supported, UG 46/UG 45 fit- 

tings $27.50 
10 CM STABILIZER Cavity, tunable, standard 1.7040í 

UG45/U fittings 54.5.00 
RG 44/U RIGID COAX, stub support, 5 ft. sections. 

with U046/UG45 connectors $12.50 
RT. ANGLES for above $4.50 
RIGHT ANGLE BEND, with flexible coax output pick- 

up loop $8.00 
SHORT RIGHT ANGLE BEND, with pressurizing nip- 

ple $3.00 
RIGID COAX te flex coax connector $3.50 
RT. ANGLE BEND 15' L. OA $3.50 
FLEXIBLE SECTION. 15 L. Male to female 54.25 
7/8" RIGID COAX. BULKHEAD FEED-THRU $14.00 

X BAND -RG 52/U W.G. 3 CM. 
CROSS -GUIDE COUPLER. Main 

Section 7" long with 90 deg. 
(1 bend (E -Plane). 2%" radius. 

Broadbanded coupling figure is 20 

lä db. individually calibrated..$22.50 
1" x W' waveguide n 5' lengths, U0 

39 flange to 11040 cover $7.50 
Rotating Joints supplied either with or without deck 

mounting. With U040 flanges each $17.50 
Bulkhead Feed-thru Assembly (As Shown) $15.00 
Pressure Gauge Section 15 lb. gauge and press 

Pressure 
10.00 

Gauge, 15 lbs $$2. $2.50 
Waveguide Section 12" long choke to cover 45 deg. 

twist & 214" radius, 90 deg. bend 94.50 
Twist 90 deg. 5" choke to cover wives nipple..,$6.50 
Waveguide Section 2% ft. long silver plated with choke 

flange $5.75 
Rotary Joint choke to choke with deck mounting. ,$17.50 
3 cm. mitered elbow "B" plane $12.00 
UG 39 Flanges $1.10 
UG40A/U Choke Flanges $1.65 
90 degree elbows. "E" or "H" plane 236" radius.$12.50 
45 degree twist $8.00 
APS-4 Under Belly Assembly, less tubes $375.00 
BEACON/PREAMP CONSISTS OF 2 KLYSTRON 

(723A) OSCILLATORS, WAVEGUIDE ASSEMBLY, 
30 MC. Preamp Mixer and TR/ATR Tubes. Designed 
as frost end assy. For receiver section of X -Band 
Radar Transmitter -Receiver. Ideal for schools, labs, 
and experimental gear. Brand New. complete with 
tubes $99.50 

e 

11/4" x 5/8" WAVEGUIDE 
CG 98B/APQ 13 12" Flex. Sect. 114" x 3" OD..$10.00 
X Band Wave GD. 134" x 1" O.D. 1/16" wall alum- 

inum per ft. 756 
Slug Tuner Attenuator W.E. guide, Gold plated..$6.50 
BI -Directional Coupler, Type "N" Takeo(' 25 dh. 

coupling $27.95 
BI -Directional Coupler. 1,1G-52. Takeo(' 25 db coup- 

ling $24.95 
Waveguide-to-Type "N" Adapter. Rroadband 022.50 

PULSE TRANSFORMERS 
UTAH X -151T -i: Dual Transformer, 2 Wdgs. Der sec- 

tion 1:1 Ratio per sec, 13 MH inductance 30 ohms 
DCA 

UTAH X -150T -I: Two sections, 3 Wags, per section, 
_:1:1 Retie, 3 MIi., 6 ohms OCR perWdg $750 

680711: Ratio, 4:1, 6.7 Ohms, Pri: 0.23 Ohms sec 94.50 
TR1049: Ratio: 2:1, Pri. 220 MH, 50 Ohms, sec. 0.75H, 

DCR 100 Ohms 56.75 

K-901695-501: Ratio 1:1. Pri. Imp. 40 Ohm, Sec Imp. 
40 Ohms. Passes pulse 0.6 uses with 0.05 usec. 
rise $8.95 

D2MÇ 73: Video. Ratio = 50:900 Ohms 
1312 Ó 

G.E.K.-2745 $39.50 
G.E.K.-2744-A. 11.5 KV High voltage. 3.2 KV Low 

voltage a 200 KW open. (270 KW max.) 1 microsec. 
or 1 micros«. R 600 PPS $39.50 

W.E. D169271 HI Volt input pulse Transformer $27.50 
G.IE. K2450A. Will receive 13KV, 4 micro -second pulse 

on pri. secondary delivers 14KV. Peak power out 100 
KW G. E. $34.50 

Ray UX 7896 -Pulse Output Pri. 5v. sec. 41v $7.50 
Ray UX 8442 -Pulse inversion -40v + 40v $7.50 
RAY UX7361 $8.00 
PHILCO 352-7250. 352.7251, 352.7287 
UTAH 9332, 9278. 9341. 
RAYTHEON: UX8693. UX5986 95 ea. 
W.E.: 0.166310, 0.16638. KS 9800, KS9948. 
UTAH 7t 9262. with Cracked Beads, but will operate 

et full rated capacity $5.00 

WANTED 
ANY AND ALL 

Radar Eqpt. Test Sets 

Microwave Telephone Eqpt, 

Electron Tubes Comm. Eqpt. 
Etc. Etc. Etc. 

Quote Lowest Prices in First Letter 

400 CYCLE TRANSFORMER 
(All Primaries 115V. 400 Cycles) 

Stak n Ratings "R* Price 
M-7467886 2X140V '.014A, 120V '.012A, 1200 

VRMS TEST, P.O MX-8/APG-2. $4.95 
352-7102'G 6.3V /2.5A 1.45 
M-7472426 1450V/1.0MA, 2.5V .75A, 6.4V/3.9A, 

r 5V 2A, 6.5V'.3A, P/O 1D-39./ '; APG-13 4.95 
352-7039" 640VCT ß 250MA, 6.3V/.9A, 6.3V6A "5., 5V/6A 5.49 
702724 980048600 0 32MA 8.95 
K59584 5000V/290MA, 5V/10A 22.50 
KS9607 734VCT/-177A, 1710VCT/.177A 6.79 
352-7273 700VCT'350MA, 6.3V/0.9A, 6.3V 2.5A 

6.3V/.06A, 5V/CA 6.95 
352-7070 2X2.5V/2.5A (2KV TEST) 6.3V/2.25A 

1200,1000.750V. .005A 7.45 
352-7196 1140V;'1.25MA, 2.5V/1.75A, 2.5V/1 75A 

-5KV Test 3.95 
352-7176 32OVCT'5OMA, 4.5V/3A, 6.3VCT/20A, 

2X6.3VCT/6A 4.75 
RA5400-1 2.5V 1.75A, 6.3V/2A-5KV Test 2.39 
901692 13V 9A 2.49 
901699-501 2.77V (1 4.25A 3.45 
901698-501 900V/75MA, 100V .04A 4.29 
UX8855C ' 900VCT.'.067A. 5V/3A 3.79 
RA6405-1 800VCT;'65MA, 5VCT/3A 3.69 
T-48652 - 700VCT'80MA, 5V/3A, 6V/1.75A 4.25 
352-7098 2500V/6MA, 300 VCT, 135MA. 5.95 
KS 9336 1100V-"50MA TAPPED 625V 2.5V '5A 3.95 
M-7474319 6.3V /2.7A, 6.3V: .66A, 6.3VCT '21A 4.25 
KS 8984 27V 4.3A, 6.3/2.9A, 1.25V '.02A 2.95 
52C080 65OVCT. SOMA, 6.3VCT/ 2A, 5VCT; 2A 3.75 
32332 400VCT'35MA, 6.4V, 2.5A, 6.4V '.15A 3.85 
686631 1150-0-1150V 2.75 
80G198 6VCT'.00006 KVA 1.75 
302433A 6.3V - 9.IA, 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. ÁLL CT, 

6.4V/2.5A 4.79 

7003061 600 V C T'36MA 2.65 
M-7474318 2100V .027A ... 4.95 
352-7069 2-2.5V Wdgs. at 2.5A, Each Lo -Cap., 

22 Kv Test 5.95 
352-7096 2.5V 1.75A. 5V/3A, 6.5V/6A, 6.5V/ 

1.2A P/O BC800 4.95 
352-7099 369VCi-,'20MA, 1500V/1MA, 2.5V/ 

1.75A. 6.3V/2.5A, 6.3V/.6A, PIO 
BC -929 6.45 

D-163253 5200V/.002A, 2.5V/5A 5.35 
M-7471957 2.5V/20A, 12KV Test 4.85 
352-7179 250V/100MA, 6.5V/12ACT, 5V/2A 3.45 

MAGNETRONS 
Type Price 
2.121 $8.75 

2J27 19.95 
2131 24.50 
2J32 28.50 
2J37 12.50 
2138 ,16.50 

Type Price 
2.139 $24.50 
2149 59.50 
2J61 34.50 
2.162 34.50 
2.131 85.00 
725-A... Write 
730_A 24.50 

QK 60, 61, 62-$85 ea. 

PULSE NETWORKS 
15A-1-400.50: 15 KV, "A" CAT. 1 MI01'osec. 408 

00 PPS. 50 ohms imp 

G -E. CKT Dual Unit; 
Unit 

1,4-4 ions, S, 4 23 sect3MV ioreeee. 
810 PPS, 50 ohms imp: Unit 2, 8 sections, 9.24 
microsec. 405 PPS. 50 ohms imp $6.0 

7.5E3 -1-200.67P. 7.5 KV. E" Circuit. 1 mioraaeeeec, 

200 PPS. 87 ohms impedance 3 sections 0.50 
7.5E3.3.200-6FT. 7.5 KV. "E" Circuit, 3 microsee. 200 

PPS. 6 ohms imp. 3 sections $12.50 
# 755: IOKV. 2.2usec., 375 PPS. 50 ohms Imp $27.58 
#754: IOKV. 0.85usee., 750 PPS. 50 ohms imp 927.50 
K 8C 11 

.O9A, 89-43 
Ñ .080A, 30,700V Corona,2KVTed $37 

G.E. 
350 PPSg0500 ohms 2 25KVT, 

1 Miaroses-960.50 Pulse 
35K 380 

OHMS 
CHARGING CHOKE: 
DCR, 9000 VAC 

IBH C'$ 75 Ní 
TEST 14.95 

DELAY LINES 
D-168184: 0.5 microsec. up to 2000 PPS 1800 ohm 

term 
D-170499: 25/.50/.75 microsec. 8 KV 50 ohms 

imp 918.50 

D 1 65997: 1% microsec. $7.50 
RCA 255686-502, LSµ sec. 1400 ohms $2.00 

MICROWAVE ANTENNA 
EQUIPMENT 

AT49A/AP R -Broadband Conical. 300- 
3300 MC. Type N Feed. (AS SHOWN) 

A 
d in Lucite 

Ball. Type N1Fitt Fitting Co0 
cm 

axo Feed.$22S0 
Relay System Parabolic reflectors approx. 

range 2000 to 6000 Mc. Dimensions 
434 x 3'. New $100.00 

Dipole for above $12.00 
TDY "JAM" Radar rotating antenna, 10 cm. 90 deg. 

beam, 115 V AC drive. New $150.00 
Parabolic Peel. Radiation pattern approx. 25 deg In 

horizontal 33 deg. in vertical planes 535.00 
Cono Antenna. AS 125 APR. 1000-3200 mc Stub 

supported with type "N" connector $14.50 
ASI4A/AP, 10 CM pick up dipole assy, «roulette 

w/length of coax and "N" connectors $3. 
AS46A/APG-4 Vagi Antenna, 5 element array..$22.50 
30" Parabolic Reflector Spun Aluminum dish, 14.85 

RADAR ANTENNAS 
AS-12/APS-3 AS-125/APR 
AS-17/APS-2 AS-217/APG-15 
AS-I3/APG-2 AT49/APR 
AS69/APT AS-I4/AP 

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 storage and transportation. A 

perfect set-up for getting out. Supplied complete: 2 

complete masts, hardware, shipping crate. Shipping 
wt. approx. 300 lis. Sig. Corps No. 2A289 -223-A. 
New 

D-164699 

D-167332 

D-167613 

D-166228 

THERMISTORS 
Bead Type DCR: 1525-2550 Ohms 

('e 75 Deg. F, Coefficient: 2% 
Per Deg. Fahr. Max. Current 25 
MA AC DC $2.50 

Bead Type. DCR is 1525-2550 Ohms 
Rated 25 MA at .825-1.175 VDC 1.50 

Disk Type OCR: 355 Ohms ® 75 
Deg. F. P.M. 2.5%, 1 Watt 1.50 

Disk Type 7120 Ohms 0 60°F, 4220 
Ohms (s 80°F 2590 Ohms R 
100'F, 1640 Ohms @ 120°F 1,50 

RADAR TRAINER 
Bench set designed for training personnel in use of 

ABS radars, or any sets using "B" 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 
book $325.00 

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. 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. Y. Dept Chas. Rosen Phone: Dlgby 9-4124 
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SEARCHLIGHT SECTION 

Headquarters for 
MICROWAVE TEST EQUIPMENT 

- the widest assortment, the strongest 
depth and the most immediate availa- 
biliry of any source on test equipment. 

ANNOUNCING THE AVAILABILITY 
OF NEW 

TS -125 S BAND POWER METERS 
73s precision instrument, now being produced by Weston Laboratories. Ireorporited provides for quick visual measurement of CW, modulated or ptsed cverage power output from 0.2 MW to more than four watts. Calf- b-ited is two scales (MW of power and DB above and below one milliwatt). Tanpercture compensated thernistor construction with 1/4 wave matching sib RF element. Supplied with complete accessories and instruction book aaaflabk now. 

/W-APA-10 
/NV-APF-1 
Ml-APF-4 
MI-TSM-4 
MI-UPM-13 
AS -23 
A.T-67 
At -68 
Alf -39 
AE -48 
EE -67 
BC -221' 
8C-376 
BC -438 
8C-439 
BC -638 
BC -639 
8C -906D 
BC -9188 
BC -923A 
BC -936A 
BC -949/A 
Et-959-TJ 
EC -1060A 
EC -1066A 
EC -1201A 
EC -1203 
EC -1236,A 
8[-1255rA 
EC -1277 
EC -1287A 
I 48 

1-49 
1-56 
I-61 B 
1-83A 
1-86A 
I -95A 
1-96A 
I -97A 
I -98A 
I -106A 
I-114 
1-115 
I-117 
1-122 
1-126 
I -130A 
I-1348 
1-135 
1.137A 
I -139A 
I -140A 
I-145 
1-147 
I -153A 
1-157A 
1-167 
1-168 
1-177 
1-178 
1-186 
I -196A 
I -198A f neve wanueaeture. 

I-20EA 
I -20E 
I -21S 
1-22/A 
I-22EJA 
1-22' 
I -23E 
I-24! 
IE-21A 
IE-3e 
IF-14iC 

1S-189 
LAC 
LAE±2 
LAF 
LM* 
LU -S 
LU -E 
LZ 

OA 
U 

OA A 
OAK 

-2 

OA W 
P4 
P4E 
SG -E/ U 
TAA-16WL 
TS-14RR 
TS -3 A/AP 
TS-8A/U 

TS -10A/ APN-1 
TS -11 /AP* 
TS-12/AP* 
TS-13/AP* 
TS-14/AP 
TS-158/AP 
TS-16/APN 

TS -19 
TS-23/AP 
TS-24/APM-3 
TS-24/ARR-2 
TS-26/TSM-1* 
TS-27/TSM 
TS-32A/TRC-1 
TS-33/AP 
TS-34/AP 
TS-35/AP 
TS-36/AP 
TS-39/TSM 
TS-45/APM-3 
TS-46/AP 
TS-47/APR 
TS -S1 /APG-4 
TS-55/AP 
TS-56/AP 
TS -59 
TS -60/U 
TS-61/AP 
TS-62/AP 
TS-63/AP 
TS-65A/FM2-1 

TS -69A TS-173/UR ' TS -301/U 
TS-76-APM-3 TS -174/L TS-303/AG 
TS -78/U TS -175/U* TS-311/FSM-1 
TS-87/AP TS-182/UP TS -323 
TS-89/AP* TS-184/AP TS -324/U 
TS -90* TS -189/U TS -328 
TS-92/AP TS-192/CPM-4 TS -338 
TS-96/TPS-1 TS-194/CPM-4 TS-359A/U 
TS-98/AP TS-195/CPM-4 TS -363/U 

M-4 TS -375 
TS-101/ AP TS-198%M-4 I TS -377/U 
TS-102/AP* TS-203/AP 

I TS -389/U 
TS-108/AP* TS-204/AP TS -418 
TS-110/AP TS-205AP TS -419 
TS-111/CP TS -207 TS -421/U 
TS-117/GP* TS-210/MPM TS -433/U 
TS-118/AP TS-218/UP TS -465/U 
TS-125/AP* TS-220/TSM TS -480/U 
TS -127/U TS -226A TS -505 
TS-131/AP TS -2308 TS -589/U 
TS -138 TS-232/T3N-2 TS -615/U 
TS-142APG TS.2398 TS -616/U 
TS-143/CPM-1 TS-250/APN TS -617/U 
TS-144/TRC-6 TS -251 TS -620/U 
TS -146 TS-257/AWR TSX-4SE 
TS-147/AP* TS -263 TSS-4SE 
TS-148/UP* TS -2688* TVN-8SE 
TS -153 TS -270A TUN-8HU 
1S-155 TS-281/TRC-7 TTX-10RH 
TS-159-TPK TS-285/GP 
TS-164/AR TS -293 
TS-170/ARN-5 TS -297* 

BEFORE SELLING YOUR IDLE BEST EQUIPMENT... 
...please get our offer 

WESTON LABORATORIES 
INCORPORATED 

HARVARD, MASS. 
able: WESLAB Tel: Boston: WE 5-450 

420 
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SEARCHLIGHT SECTION 

CONTACTS' 

nìvcrsc& 
324 CANAL ST., N. Y. C., 13, N. Y. WAlker 5-9642 

genera.corp0 

/!/1.1/IAiIA/liliDi/ 

Over 300,000 RELAYS in our Vast Stock - 
See Our Previous Electronics Ads foe 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. In ordering complete relays specify 
which coil with which frame, i.e.: F101 with K117. 

Representative completed relays are also listed with voltage and current ratings. Values 
are indicative of sensitivity that may be expected from similar combinations. 
CLARE. 8500 ohm, 8maDC, 3 makes (3As) A18258. BENDIX (Cools. 102) 8-12 VDC, Cop - 

15276 $ 4.25 Per Sluyg. Slow Release, -SPDT, 200 ohm, 

5035A7 AUTOMATIC. 1300 ohm, 8maDC, Part of SCR 522, #113165- 2.49 

SPST n.o. (1A), #103 1,75 115229ÁI AUTOMATIC 6VDC, 3PST n.o. 
13Ás1, 75 ohms, Slow Release, #412 2.50 

CLARE K101, 6500 ohm, SPDT, 2 ma DC. R5021A1 AUTOMATIC 1300 ohm, 20maDC, 
Fast. Action #175 4.25 SPST n.c. (lB), #11413 2.95 

FRAMES 

(For Cost of Relay Add Price 
of Frame to Price of Coil) 

Stock Price 
No. Contacts each 

F101 
F102 
F103 
F104 
F105 
F106 
F107 
F108 
F109 
F110 
F111 
F112 
F113 
F114 
F115 
F117 
F120 

Stock 
No. 

K141 
1(142 
K143 
K106 
K144 
K143 

IA 
2A 
3A 
4A 
8A 
lA, 1B 
1A, 2B 
lA, 1B, IC 
1A, 1.0 
IA, 2C 
2A, IB 
2A, 2B, 2C 
2A, 5B 
3A, 1B 
3A, 2C 
5A, IC 
1B 

1.25 
1.50 
1.75 
2.00 
2.25 
1.50 
1.75 
2.00 
1.75 
2.25 
1.75 
3.00 
275 
2.00 
'2.75 
2.75 
1.25 

Stock 
No. Contacts 

F106 1B, lA 
Fill 1B, 2A 
F114 IB, 3A 
F108 1B,1A,1C 
F107 2B, lA 
F112 2B, 2A, 2C 
F113 5B, 2A 
F121 5B, IC 
F122 IC 
F123 2C 
F109 10, lA 
F117 IC, 5A 
F121 1C, 5B 
F110 2C, lA 
F115 2C, 3A 
F108 IC, lA,IB 
F112 2C, 2A, 2B 

DUAL COILS 
Price 

Ohms each 
Stock 

No. 

Price 
each 
1.50 
1.75 
2.00 
2.00 
1.75 
3.00 
2.75 
2.75 
1.50 
2.00 
1.75 
2.75 
2.75 
2.25 
2.75 
2.00 
3.00 

Price 
Otms each 

COILS 
(For Cost of Relay Add Price giMihil 
of Coil to Price of Frame) 
Stock 

No. 

K101 
K131 
K102 
K132 
KL03 
KI04 
K105 
K133 
K134 
K107 
11135 
K108 

Stock 
No. 

K122 
K146 
1(125 
K147 
1(148 
KI46 
K147 
1(126 

Price 
Ohms each 
0.75 
5.0 

12 
175 
250 
450 
500 
600 
700 
750 
800 
900 

1.25 
1.25 
1.25 
1.25 
1.25 
1.50 
1.50 
1.50 
1.50 
1.50 
1.75 
1.75 

Stock 
No. 

K109 
K136 
K111 
K137 
K138 
K139 
K112 
1(140 
K113 
1(116 
K118 

Price 
Ohms each 

1000 
1200 
1300 
1425 
1500 
1600 
2000 
2300 
3000 
6500 

40,000 

1.75 
2.00 
1.75 
2.25 
2.25 
2.25 
2.25 
2.50 
2.50 
2.75 
3.25 

SLOW -ACTION COILS 
SLOW -MAKE SLOW -RELEASE 

Price Stock Price 
Ohms each. No. Ohms each 

33 1.50 K149 3.9 1.50 
125/1300 2.50 K123 75 1.50 

300 1.75 K124 200 1.50 
500/1500 2.50 1(150 800 2.00 

1300 2.00 1(151 1000 2.00 

1300/125 2.50 K152 1300 2.25 
1500/500 2.50 K127 2500 2.50 

2000 2.00 
50/2000 2.25 K145 100(1'1(00 2.25 A -C COILS 

125/1300 2.25 1(106 1100 500 2.00 
200/1000 2.00 K142 1300 125 2.25 Stock -Price 
500/1100 2.00 KI44 180(1,500 2.50 No. Voltage each 

500/1800 2.50 1(141 2000 50 2.25 K119 6VAC 1.75 

1000/200 2.00 K121 110VAC 2.60 
A = Normally Open: B = Normally Closed; C = Double Throw. 

ALLIED TYPE BO & BOY RELAYS 
Contacts are silver and have a non -inductive rating of 15 amperes, or 30 amperes for double break (d.b.) 

at 24V DC and 110V AC. Operate time to make 18.5 milliseconds; release time 8.0 milliseconds. 
1.5-3.2VDC, 4 Ohm 6 9VDC, 37 Ohm 12VDC, 70 Ohm 24VDC, 230 Ohm 

Contacts 
Cat.! Price Cat.} Price Cat.0 Price Cat.f Price 

2.00 
2.25 
2.00 
2.25 
2.50 
2.75 
2.75 
2.50 
3.00 
3.25 
3.25 
3.50 
3.95 ea. 
3.95 ea. 

SPST (IA) R506 2.00 11467 2.00 
SPST (1A)d.b 11507 2.25 11468 2.25 
SPST (1B) R508 2.00 11469 2.00 
SPST (1B)d.b R509 2.25 11470 2.25 
lit 1B R510 2.50 R492 2.50 
DPST, 2A R511 2.75 11499 2.75 
DPST, 2B R517 2.75 11518 2.75 
SPDT (1C) R512 2.50 R471 2.50 
SPDT (1C)d.b..... R513 3.00 R472 3.00 
IC, IA R514 3.25 R473 3.25 
IC. 1B 11515 3.25 11474 3.25 
DPDT (2C) R516 3.50 R475 3.50 

1109D28; 5.9VDC; SPDT (3C); 14.2 Ohm; .R225. 
009D35; 26VDC; SPDT (3C); 240 Ohm; =0(522 

R476 
1106 
11477 
11478 
11493 

11519 
11479 
R480 

Á1 

482 
R483 

2.00 
2.25 
2.00 
2.25 
2.50 
2.75 
2.75 
2.50 
3.00 
3.25 
3.25 
3.50 

R484 
11485 
R486 
R487 
11494 
R501 
R520 
11488 
11233 
R489 
R490 
11491 

" A = SPST normally open; B m SPST normally closed, C = SPDT 

BOY TYPE DC RELAYS 
1.0 V DC 1.5 Ohm 

Cat. 8 Price 

SPST (1A) 11495 2.00 
SPST (1A) d.b R496 2.35 
DPST (2A). 11497 2.50 

Boy 6D42; 8ma; DPDT (2c) 10 AMP; 10,000 
Ohm; 8498 4.95 ea. 

OTHER ALLIED TYPES 
AR; 12VDC; SPST (1A); 75 Ohm #11429 1.00 ea. 
FID; 3000 Ohm; 0 ma; SPST (lA); #R504 1.50 ea. 
AN 13D33; 24VDC; SPST (1A) d.b.; 175 Ohm; 

75 amp. continuous duty (Electrical and Me- 
e-hanical equivalent to CN13D33) /11436 2.95 ea. 

ALLIED BJ TYPE RELAYS 

Contacts are silver and are rated at 5 ampere, at 24 VD( 
and II5VAC. 
BJ6D36; 24VDC: DPDT; 255 Ohm; 811420 1.75 ea. 
BJx42; 12 or 24VDC; SPST (1B) d.b.; 240 Ohm 

C.T.; /11226. 1.50 ea. 

BJU (Electrical Latching); 6VDC; 4PDT (4c); 
16 Ohm each coil; Dust Cover; 11 pin RMA 
plug bees; 811435 6.95 ea. 

BJ6A115; 115VAC: DPDT; 81502 2.95ea. 

B15A115; 115VAC; 1C, 1A: #11503 2.50 ea. 

YOUR RELAY 
HEADQUARTERS 

LARGE STOCKS OF 
AN Connectors Controls 
APC's Crystals 
Binding Posts Filters 
Cable Fuses 
Capacitors Hardware 
Cersmicons iron Core Slugs 
Ceramics Knobs 
Chokes Potentiometers 
Circuit Breakers (sine-eoeine) 
Coils Pulse Xfmrs. 

Relays 
Resistors 
Servo Xfmrs, 
ShockMeunts 
Sockets 
Spaghetti 
Switches 
Transformers 
Tubes 
And Others 

TERMS: -All Prices F.O.B. Our Plant. Rated 
Firms Net 10 Days. All others Remittance with 
Order. Orders Under $10 Remittance With Order, 
Plus Approximate Shipping Charges (overage will, 
be returned.) 

AMPERITE THERMOSTATIC 
DELAY RELAY 

Amperite Thermostatic Delay 
Relays are actuated by a heater 

. can therefore be used on 
AC, DC, or pulsating current. 
Being hermetically sealed, 
Amperite Relaya are not 
affected by altitude, moisture, 
or other atmospheric condi- 
tions. At the present time only 
SPST is available - normally 
open or normally closed. 
Available in voltage ratings of 
2.5, 5, 6.3, 12, 26 and 115 volts. 
Delays in seconds are available 
as follows; 2, 3, 5, 10, 16, 20, 30, 
45. 60, 75, 90 and 120 seconds. 

Most types from stock. When ordering 
specify: Voltage -Delay in Seconds - 
Open or Closed. 
HAYDON 5901-2: 220V 60 eye, Adjustable 
Reset Timing Relay: SPDT 110 amp) : #11466. 

$7.95 

N ET 
2.40 
each 

LORD SHOCKMOUNTS 
Stock Center 
No. Series Hole LB Other Data Each 
SM 11 100 1/8' I Monel .12 
S12 100 1/8' 2 Steel .10 
SB12 100 Stud 2 Steel Base .12 
S14 100 1/8' 4 Steel .12 
S111 100 3/16' 8 Steel .15 
ST54 150 1/4" 4 Stainless .20 
SM54 150 1/4' 4 Monel .25 
S60 150 1/4' 10 Steel .20 
S83 150 1/4' 33 Steel .30 
3110 200 3/8' 10 Steel .28 
SM120 200 3/8' 20 Monel .35 
SM145 200 3/8" 45 Monel .45 
S279 279 3/8' 250 Steel 1.00 
PD53 I00PH 1/8' 3 Dural .20 
P54 15OPH 1/8' 4 Steel .25 
P56 150PH 1/4' 6 Steel .20 
PS106 200PH 1/4' 6 Steel .20 
PL106" 200PH 1/4' 6 Steel .25 
PT106 200PH 1/4' 6 Stainless .35 
PT120 250PH 3/8" 20 Stainless .40 
with ground lug 

OTHER MOUNTS 
ST75 150 Goodyear 1/4' 25 Stainless .25 
P100 200PH U.S. Rubber with tapered rubber 

nozzle 1/2' long Steel .25 
82030 C2030 Barry 1/4' 30 Steel Fr. 1.00 
S2335 C2335 Barry 3/8' 35 Steel Fr. 1.00 
S912 Lord 2 hole Mtg Centers 

12 1/2'3tee1 .15 
5908 Lord Slotted 4 hole Mtg Centers 1 1/2" x 2 1/4" 

1/4' 8 Stainless .25 
5904 Lord 2 Hole Mtg Centers 1 1/2' 

1/8' 4 Steel .10 
8800 Cylindrical Rubber 1' Die x 3/4' high two 

1/4 - 20 x 1/2' steel screws vulcanized io 
center, U. S. Rubber. 15e 

S801 Cylindrical Rubber 1 1/2' x 1 1/2' high 
with two 5/16-18 x 1/2' steel screws 
vulcanized io center, U. S. Rubber 190 

S803 3/4' Dia. without Mtg Shell 
Lord 1/8' 2 Steel .10 

P101 200PH U.S. Rubber 1/4' 95150C Steel .25 

General Description of Series Numbers 
100 -1" Mounting Centers 
150 - 1 1/2' Mounting Centers 
200 - 2' Mounting Centers 
250- 2 1/2' Mounting Centers 
PH - Cup type shock mount 
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FOR THE BEST 
IN ELECTRONICS! 

MARINE 
TCS X'utttr-Receivers for Ship or Shore. 
TBR HF 500W,-2-20 Mc. Transmitter with 

MG. Starter, and Spares. 
TAJ 501 W. Output, 175-550 Kc with M.G. 

for AC Or'DCroperation. 
TBL 350 W. _Output, Al, A3, I.F. & H.F. 

for AC or DC operation. 
APN-4 Loran Eqpt. R-9A/APN-4 Receivers 

and 1D -6A -&. 6B Indicators, with tubes, 
crystal, -etc. Reconditioned to like -new. 
WRITE FOR. PRICES. 

GO -9 100/125' W. IF/HF Ship or Aircraft 
Transmitter, Al and A2 Emission. All 
New with.Spares. 

150 -AY Mackay IF Ship X'mttrs. 
8707 RMCA Ship Radio Compass. 

EXTRA! 
PE -104 POWER SUPPLIES for Receiver 
of SCR -284, NEW, with Spare Vibrator, 
Export -Packed. Large Quantity Avail- 

able. WRITE FOR PRICES. 

MISCELLANEOUS 
ATD Aircraft Transmitters. 50 W. Al & 

A3. 1.5 to 9.05 MC. NEW. 
GP -7 Aircraft Trenton-liters. 
ZB -3 ILAS Egp,6 
SCR -283 Rcvg R X'mttng Eqpt. Complete. RT-3/ARN-1 Altimeter. 
RADIOSONDES' AN/A`MQ=1A to D. New, PE -75U Gas Engine Generators. NEW. w/Spares. 
T -21/6 -R -3-C Sound Ranging Microphones 

for locating Artillery Fire. 
NAA Underwater Beacon Equipment 
BD -57-B Switchboards, telephone 
YY-2 Tape Beets 
HS -23, 33 Headphones - 
AN-ORT-IA`Sonóbutays ' 
DZ -2 DIRECTION -FINDERS, Aircraft or Marine, 15 t0 1750 3îC -ín'-6 bande, for 24/28 
V.D.C. operation.- With 34" or 55" Loop Extension Shaft.- Complete, NEW egpt. with Dynamotor, Loop, Extension Shaft and Control, Cables, Instruction Manual, etc., all export packed -n-2 cases per set. 

SCR -296-A SHORE RADAR 
Designed to determine accurately range 
and asimdth of surface craft and to 
furnish this' information for fire (shore hattery).00ntrol.-purposes. It is a fixed radar'instállation -with following Specs: Range -100,000 yards max., Min. 500 

yards. 
Accuracy-plus or minus 20 yards (min. range). 
Azimuth -360 degrees. Peak Power 40 

KW. 
Indicators -5" Class A scope for Range: 

3" for Aeirrmuth. 
Frequency -700 MC (43 centimeters). 
Operation -124 V. 60 cycles A.C. 
Excellent, like new material, complete with all amplidynes, servos, synchros. concentric transmission line and plumb- ing, tubes, spare parts. etc., in 29 cases 
per set. WRITE FOR PRICES, or further details. 

TELEMARINE 
COMMUNICATIONS CO. 

3040 W. 21ST STREET 
B'KLYN 24, NEW YORK 

PHONE: ESPLANADE 2-4300 
CABLE: TELEMARINE, N. Y. 

600 W. W. E. AUDIO OR 
SUPERSONIC POWER AMP. 

NEW, Western Electric Audio Power Ampli- 
fiers in wooden transportable case, 600 
watts max. output, for use as PA amplifier. 
modulators, or use as 400 to 1200 cycle power 
source to test servos, radar, test eqpt., etc., 
requiring 110 V., 400 to 1200 cycles AC up 
to 600 watts. Requires 40 watts max. to 
drive to full output. Less than 10% total 
harmonics in output. Input imped. 250/500 
ohms; Output imped, 15 to 18 ohms. Uses 
4- 805's (supplied) in push-pull parallel. 
H.V. Power Supply uses selenium rectifiers 
(no tubes) and motor blower for forced -air 
cooling. 4 -wire (3 -phase) 60 cycles AC. Rug- 
ged design and construction. Freq. response 
200-6000 cycles (amplifier only) substan- 
tially linear. Easily converted to Supersonic 
Drives & Amplifier for testing. operating 
magneto-striction units, by changing input 
& output transformers (20 to 25 HC avail- 
able AC additional cost). Dim.: 21" x 24" 
x 28" overall. NEW, UNUSED eqpt. 
PRICE, EACH $435.00 
Driver Amplifier, WE, for above, with 

tubes $175.00 
Speaker, 12 units. PM horn type, in 2 sec- 

tions, shock and blast proof, with 6 lb. =5 
alnico slugs $245.00 

20-25KC (Tunable) Input & Output Trans- formers. for e,,nversion of above, for 
rnnAV inttput. PAIR $120.01) 

GROUND, SHIP & AIR 
COMMUNICATIONS 

RECEIVERS 
BC -969-T1 Receivers 16 to 150 KC 
BC -974-T2 Receivers 100 KC to 20.0 MC 
RAR Navy low and Int. Freq. Receivers 
RBS Navy low & HF Receivers 
BC -224 1.6 to 18.0 MC, similar to BC -340 
BC -312, 342 1.5 to 18.0 MC Receivers 
BC -1066-A 155-200 MC Receivers 

TEST EQUIPMENT 
Price Each 

TS-143/CPM-1 Synchroscope $186.00 
TS-48AP Echo Box 30.00 
BC -1236 Signal Generator, 15-40 & 

90-230 MC 860.00 
I -138A Signal Generator, 2,700 to 2,920 mc. 
Output variable to 6 milliwatta Provision 
for external 4,100 cps modulation for pulsed 
RF Output. Operates from 110 V 60 cycles 
AC. PRICE $350,00 
CRY -60028 Frequency Meter. 236 to 

256 MC. 100.00 I -148-A Test Set Write 
I -222-A Signal Generator Write 
LU -3 Radar Test Equipment (Freq 

Meter & Test Oscillator) 466-476 & 
488.5-498.5 MC. Write 

CRO-3A GE 3" Oscilloscope 60.00 
160-B RCA 5" Oscilloscope 80.00 
804-B General Radio VHF Signal Generator 8 to 330 MC 350.00 
814-A General Radio Amplifier. 45.00 

TRANSMITTERS-RECEIVERS 
ETC. 

TD/2 VHF 100-1Z,6 MC. 50W. AM X-mttr for 110 V. 50/60 C. AC. 
BC -797 VHF 110-126 MC, 50W, AM Output for 110 V. 50/60 C. AC. 
SCR -694, Vibrator or Transportable Trans-R'cvng Eqpt., 3.8 to 6.5 MC, 20 Watts CW, 5 Watts voice. Complete with 

all accessories. 
SCR -522 VHF. 4 -Channel. 100-156 MC Trans-Rcvg. Eqpt. for Plane or Ground Communications. 
SCR -511, Walky-Talky, 3-6 MC, Crystal Controlled Trans-Rcvg. with Plug -In Units for Freq. Changing. 
96-200A. 2K -VV Wilcox X'mttr. 125-525 KC, 

3 Cabinets: RF Unit, 50-A Modulator, 36-A Rectifier; Al, A2 and A3 Emission. 
10 KW GE FM RF Amplifiers, Type BF -3-A, 

88-108 MC with separate Power Supply. NEW UNITS! Excellent for increasing power of FM & Television stations. Write for Prices and descriptive data. 250 & 500 WATT SOUND SYSTEMS for 
A irpnrts. Shipyards, Amusement Parks, Civilian I>etense. Etc. Write for Prices and Literature. 

SPECIAL!! 
PE -218D Inverters, 25-28 V.DC Input; 116 
V.. 300-500 cycles output at 1500 VA. NEW UNITS, OUR PRICE, EACH $21.50 

K - RIK-AIRC-111C-PIL-411/V 

CONNECTORS 
In Stock for Immediate Delivery 

OF AMERICA 
137 Hamilton St., New Haven 11, Conn. Phone: Spruce 7-2513 

New York Phone: LExington 2-6254 

CONNECTORS IS 
OUR BUSINESS 

WORLD'S MOST COMPLETE STOCK 

Types in stock: AF, AN, AP, ARC,BN, BNC, 
C, CLT, CN, CUF D, DPB, DPD, E, F, FK, 
FM, FT, FW, GK, HN, I0H IK, J, JK, LC, 
LF, LK, LN, M, MC, N, NIC, P, PJ, PL, PM, 
PYE, RF, RFK, RGK, RNK, RTC, RWK, S, SF, 
SK, SKL, SO, U, UG, UHF, WK, XL, ZA. 

HAROLD H. POWELL CO. 
2104 Market St. LOcust 7-5285 

Philadelphia 3, Pa. 

GLASS TUBING 
PYREX - NONEX - URANIUM 

BULBS & CYLINDERS 
WRITE FOR FREE MONTHLY LIST 
HOUDE SUPPLY COMPANY 

PHONE KEYPORT 74286 
M. R. #1 Box 86X Keyport, N. J. 
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TOM ALLEN SELLS 
TO QUANTITY USERS ONLY 

MELAMINE BLOCKS 
in Va" -3/16"-1/4"-5/16" 
Thicknesses 
4000 pounds 
Available at 50¢ per pound 

TUBES 
250 TH Boxed 6 00 
3B29 600 
3 E 29 6 00 
100 TS 2 50 
1642. 15 
10 Y (VT25) 15 
1B32/532Á 50 
3 CP 1 35 
211 Spec 35 
10 Spec 25 
5 BP 1 3 50 

PLUGS 
PLP 170 $2.50 
PLQ 169 1.00 
PLQ 171 1.00 
PLQ 172 1.00 
PL 172 1.00 
Bias Meters 1-97A 6.50 
P 4 Computers 150.00 
E 78 Signal Generator 60.00 
Antenna AT5/ARR-1 .50 
Tuning Units for BC -610 NEW 12.50 

WANTED 
Factory Close Outs & 

Terminations 

ARC -1 or Components Parts 
ARC -3 or Components Parts 
ART -13 or Component Parts 
BC348 or Component Parts 
AN/TRC-1 

or Component Parts 
SCR 720 Materai all type 
SCR 508 Material all type 
SCR 608 Materai all type 
SCR 609 Material all type 
Crystals all types 
Test Sets 
PE 104 and 98 BD 77 
DM 40, 41, 42 and 43 
SCR 508 and SCR 608 

We buy all types of 
electronic materials. 

We pay cash in advance. 

What do you have to sell? 

CRYSTALS 
25,000 Pieces in FT. 241 Holders 

New @ $.10 each 

Recorder for underwater sound equip- 
ment $60.00 

Transmitter -Aircraft T9/APQ-2, 115v. 400 
cy. 26 VDC NEW $20.00 

Radar Transmitter T-26/APT-2, 115V. 400 
cy. 200 Watts NEW $30.00 

Corner Radar Reflector NEW $5.30 
R5 /ARN-7 Type Certificated $250.00 
TS125 Test Set, complete. NEW $125.00 ea. 
TS10 Test Set, NEW $20.00 ea. 
TS16 Test Set, NEW $20.00 ea. 

CONTACTOR 
BC 608 A NEW 7.50 

A5 pilot director indicator New 5.50 
Spare parts for SCR 595 with Antenna - 

Plugs, etc. 3.00 
MG 149 Filters New 5.00 
Micro Switch WZ7RTC .20 
Vibrators for EE 101 A New .75 
BC929 Oscilloscopes New 20.00 
Loops LP 21 Lousy 5.00 
Loop MN 20 E New 2.50 
Motors PE73 Checked 5.00 
DM33 New 2.50 
Antennas AN 104 Iron .75 
Antennas AN 104 Copper 2.00 
PE 218 Checked 9.50 
EE65 Telephone Test Set New 20.00 
Vibrators VB8 New .35 
Vibrators 6V. for Auto Radios. New .25 

MC125 Remote Tuner New .50 
MC124 Cable New 1.50 

MC215 Cable New .60 

60,000 Used Headsets 
on sale 1.00 each 

HS 18 -HS 30 -HS 33 -HS 38 

Oxygen Gas Masks New .25 
Control Boxes BC434 New 3.50 
Antennas 37-50 MC 72 inch 1.50 
Neoprene tubing 5/16" I.D. x 7 64" Wall 

80 ft lgths Dehydrator Hose 2.00 
RL42 Antenna motors Lousy 1.50 
BC357 Receivers Used 3.50 
Tuning Units TU 10 New 2.00 
Telephone A and B line. Station for ship- 
board use with dial and handset. 

New 10.00 

SCR 270 RADAR WITH 
BC1232A, BC988A, BC 886B, 
M 337, BD 117A, PE 138 
Brand NEW $150.00 per Set 

BENDIX SALE 
TA -2G Transmitters 12V HF 75.00 
RA -2 Receivers 12V HF 75.00 
MPIOE Power Supply for above 

30.00 
MR44A Shock Mount for RA -2 

10.00 
MT56B Shock Mount for TA2 

10.00 

BC 456 New 2.50 
BC 455 Used 5.00 
BC 453 Used 5.00 
Antenna AS 61 Complete New 1.00 
Antenna AS 62 Complete New 2.00 
TS 245/TRT-1 100.00 
TS 125 125.00 
BC 966 Complete 1FF with Cables, Mounts 

-Plugs 35.00 
Pilot balloon targets ML 3508 AP .25 

1 

ARC -1 SALE 
10 Channel Checked Out $850.00 
20 Channel Checked Out 1050.00 
50 Channel Checked Out 1250.00 

Pressurizing Kit -Hand Pump -Dehydrator 
Cyl, 30 lbs pressure, Gauge and Hose 

Brand NEW .... $7.50 

MOTORS -DELCO AND DIEHL 
1/40 HP with shaft and flange 
mtg taken out of new equipment. 
115V 60 cy 3450 RPM $2 50 ea. 50V 50 cy 2850 RPM 

PLUGS CONNECTORS 
CLAMPS AMPHENOLS 
CANNONS MELAMINE 

80% OFF 

WE HAVE ALL TYPES 
WITH CORDS AND 
CABLES, OR WITH- 
OUT 

WE HAVE SERIES OF 
3100 3106 
3102 3108 

WE HAVE SERIES OF PL, 
UG, SO 

WE HAVE SERIES OF 3057 

WE HAVE OVER 
1 MILLION 
IN STOCK 

in over 
3000 TYPES!! 

Get Our Low, 
Low Prices . . 

WIRE, 
WRITE, PHONE!! 

This is only a partial listing. We hove a quantity inventory on our shelves consisting of 
Coils -Relays -Condensers -Transformers -Radio Receivers and Transmitters -Handsets - 

Headsets -Microphones etc. etc. All are ready for IMMEDIATE DELIVERY. 

159 CARLTON AVE,. BROOKLYN 5,N.Y. TRiangle 5-8241 
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MOTORS: 
24 VOLT DC 1/10 H P 
2800 RPM Reversible Motor, 
Size: 5-Y." a 3-34'. Shaft 
Size: 1" x 'á". Emerson #180- 
0412 - Price $5.95 
GEAR HEAD for above motor. 
Ball Bearing Geared Shaft, 10 
to 1 reduction Price: $5.95 
COMBINATION: Motor and Re- 
duction Gear $10.00 

24 VAC OPEN FRAME -20 RPM Double Shaft Back 
Gear Motor with Disengage Clutch. Shaft size: 1-W' 
x 3/18" Price: $6.95 
24 VAC OPEN FRAME -3 RPM Back Gear Motor. 
Shaft size: 5ú" x 3/18" Price: $5.95 
24 VDC REVERSIBLE -5000 RPM with Magnetic 
Brake, Flange Mount, Spline Shaft -size: 54" x 3/16". 
Motor: 4" L. x 2-34" Dia. GE Motor only 
#5BA25AJ32A Price: $8.95 
24 VDC AIRWAY MOTOR -Model #Z-350. Ap- 
proa. 5000 RPM. Motor size: 2-34^ x 1-%". Shaft 
size: 34" x 'á" Price: $4.95 
26 VOLT 60 CYCLE -60 RPM Synchronous Cramer 
Motor #1147. Shaft size: 1" x '/o" $1.95 
110 VDC 1/70 HP. 1550 RPM. Motor size: 4" a 
2-34". Shaft size: 1" x 3/16". Redmond #157 $4.95 
6 VDC 1/20 HP. 4000 RPM. Motor size: 5" x 3". 
Shaft size: V4" x V4". Redmond #E-56..Price: $4.95 
12 VDC 1/30 HP. 4500 RPM. Motor size: 3" x 244". 
Shaft size: 1' x 3/16". Delco #5047520 $4.95 

24 VDC REVERSIBLE 
MOTOR -3.7 RPM. 40 lb. 
Torque Motor Size: 5-5 z 
4-1/32' z 3-5/16". Shaft Size: 
21/32" z 5/16". Also operates 
24 VAC. Phlleo No. 441- 
1008 $5.95 
27.5 VDC-6000 RPM. 1 5 oz. 
In. Shaft Size: 1-34" z 34". 
Motor Size: 2-34" v l -W'. No. 
5069-287 $6.95 
27VDC-1/10 HP -3500 RPM. Shaft Size: S4' z '4'. Motor Size: 4' z 3-34", Air Assoc. No. EE -763 

$6.95 
80 VDC-1/50 HP -3000 RPM. Shaft Size: W Motor Size: 5' z 3'. G. E. No. 5 BN38HA10..98.95 
28.5 VDC-1/35 HP -2200 RPM. Shaft Size: 1-34" 

a W. Motor Size: 4-34' z 3-3`". Electrolux No. 
16878 55.95 

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 85 MA. 3000 RPM $4.95 

input Output Stock No. Price 
14 V. DC 600 V. 300 MA. BD -36 $9.95 
12 V. DC 220 V. 70 MA. 6.95 
12 or 24 V. DC 440 V. 200 MA. & 

220 V.100 MA. D-104 14.95 
14 V. DC 375 V. 150 MA. DM -375 8.95 
14.V. DC 330 V. 135 MA. DM -330 7.95 
14 V. DC 500 V. 500 MA. PE -59 14.95 
ALSO -PE -73; PE -86; DM -53; DM -33; 5055; DM -416: 

PE -101. etc. 

MOTOR -GENERATOR 
Navy type CCL-211014, 115 VDC-94 HP -1750 

RPM. Generator 27 VDC, 9.3 Amp. Direct Drive 
Price: 389.50 

BLOWERS 
115 Volt 60 cycle BLOWER 
(Pictured), approx. 100 CFM 
Dis. 234" intake; 2' outlet. 
Quiet running Motor size: 
2%"a334'. NEW - not Gov't 

OrderOr o. IC939 $8.95 
DUAL BLOWER -Same as RN -520 above. except 
has blower assembly In each side of motor. Order 
No. 1C880 $13.95 
COMPACT TYPE -108 CFM. motor built Inside 
squirrel case.4-%' Intake: 3-94" x 3" Dis. Complete 
size: 4-W W. x 9-W H z 8-34' D. Order No. 
2C087 $14.50 
FLANGE TYPE -140 CFM, 3-34" Intake: 2-H' Dis. 
Complete size: 8-34' W x 7-3í" H z 8-3." D. Order 
No. 1C807 $13.95 
FLANGE TWIN -275 CFM, 4-%' Intake: 3-34" z 3' 
Dis. Complete size: 11-/" W x 9-94' H z 8-1/16' 
D. No. 2C069 $21.95 

AIRCRAFT CONTROL CABLE -3/32"-7 x 7 
Strand. Weatherproofed, Galvanized, Preformed. 
920 lb. test. Ideal for Television Guying and 
many other uses. Prices: 41/46 per Ft. -I000 Ft. 
or mur, at 4d oar Ft. 

ANTENNA EQUIPMENT 
MAST BASES -INSULATED: 

MP -132 BASE -(As illustrated at letti 1' 
heavy coil spring. 2" Insulator. Overall 
length: 11-34", Weight: 2-4i lbs. 
Price $3.95 

MP -S-33 BASE -Insulated type with 
heavy coil spring and 5' dia. insulator. 
Requires 2' hole for mounting. Weight: 
9 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 matee 
any length with MS -52-51-50.49 for taper. Any sec- 
tion 504 Eeach 
Larger Diameter Section: MS -54 $1.25 
AN -304B Antenna -100-156 MC. -Steel 3.95 
AN -104B Antenna -100-158 MC. -Copper 3.00 
AN -117 Whip Steel -6 Ft. Length 1.50 
AN -109A Whip Steel -5 Ft. w/Base 1.50 

TELEPHONE WIRE -3 Conductor, cop- 
per and steel. 525 feet $4.75 

TRANSFORMERS -100V. 60 Cycle Pri 
5 VOLT CT -25A-10,000 V. Ins. OPEN FRAME- 6'x5"z4-34' $7.95 
Sec. Two 12 V. 4 A. Wind- 

ings -gives 12 V. 8 A. or 
24 V. 4 A $5.95 

Sec. 24 Volt 34 Amp. 51.50 
Sec. 24 Volt 1 Amp $1.95 
Sec. 24 Volt 6 Amp 55.95 
Sec. 6-24 or 30 Volts 

8 Amp. $5.95 

BATTERY CHARGING RESISTOR PANEL 
115 VDC-6.67 ohms 30 Amps. Max. Switching 
High -Low & Off. Charging rate: 8-2 Volt Cells; 
High 30 A.; Low 15 A.-12.2 Volt Cells: 25.8 High: 
Low 12.7-15.2 Volt Cells; High 23.7; Low 11.6. 
Complete with Cable. Panel size: 21" a 22' a 10". 
Mfg. by Ward Leonard -NEW Price: $29.95 

SELENIUM RECTIFIER UNITS 
HEAVY DUTY -30 VOLT DC OUTPUT: 

115/200 V. Three Phase 400 Cycle Input: 
TYPE 143 w/Transformer & VR 100 Amp 569.511 TYPE 3Fß15 w/Trans., VR, & Blower -200 

Amp. $39.50 

ADDRESS DEPT E All Prices Are F.O.B., Lima, Ohio 25% Deposit on C.O.D. Orders 

FAIR RADIO SALES 1 3L I M UTH O H I ó T' 

We own and specialize in 

Transmitters, Receivers, 
Communication Accessories 
and spare parts . . . from 
Walkie Talkies to Hi Power 
Transmitters, performance tested. 
Inquiries solicited. Prompt quotation. 
Export packing facilities on premises 

COMMUNICATION DEVICES CO. 
2331 Twelfth Avenue New York, 27, N. Y. 
Cable-Communidev, N. Y. TWX NY 1-223. Telephone ADirondack 4-6174 

GRAIN OF WHEAT LAMPS 
#322 3 V. .19 amp 

#328 6 V. .2 amp. 
100 for $25.00 10 for $3.00 

MARKTIME 
5 HOUR SWITCH 

A 10 amp. timing device. 
Pointer moves back to zero 
after time elapses. Ideal for 
shutting off radios and TV 
sets when you go to bed. 
Limited supply at this spe- 
cial PRICE $4.90 

Also available in 15 min.. 30 min., 1 hr at $5.90 

10 Seconds to 24 Minutes Timer 
.5 hand wound electric 'l'151INI: SWITCH, Pointer 
moves back to ZERO and shuts oft RADIO -TV - 
Electric Mixer -Photographic Devices -Time Delay 
etc. Furnished with Calibration Chart and 

Pointer Knob. Biggest $125 
bargain we ever had... 

Round Elapsed $1250 
Time Meter 
General Electric $15.50 
Westinghouse Square 516.00 

REDMOND Powerful 5" Blower or 
Ventilator 115 volts AC 60 cycles 18 
sauts. For Kitchen - Laboratory. 
I feat or Cold or Cllemicals....$7.50 

Genuine 
TELECHRON 

Motors 

2 RPM $2.90 
3 RPM 3.90 
4 RPM 3.90 
3.6 RPM 3.15 
I RPM 3.95 
60 RPM 4.30 

1800 RPM SYNCHRONOUS Motor; 115 $450 
volts AC. 18 watts 1% lbs.; 2"x3"x2"... . 

Hand Cranked A.C. Generators 2 oar. $4.60 
Removed from Ancient Telephones 

1 

3 bar.. $6.50 
5 bar .$6.50 

Polarized Bell or Buzzer 
Works on Magneto or 115 volt A.0 $150 
Complete 2 Station Magneto Ringer $1 750 
Telephones. Incl. Batteries -wire.... 
ZENITH Motorized Remote control made for T.V. 
but ideal for opening doors -windows -Turntables 
-Gadgets-Tuning Radios. Complete with Trans- 
former 16 ft. cable and reversing button. $895 
A few- more left 

NE -16 
NE -21 
NE -48 
NE -30 
AR -1 
NE -40 
#313 
#1820 
#1800 

'4 Watt NEON lamp D.C.$300 
Bayonet Base. 10 for 
'4 Watt NEON lamp ß.C $250 
Bayonet Base. 10 for 
'4 Watt NEON lamp D.C $200 
Bayonet Base. 10 for L 
1 Watt NEON lamp Med $.150 
Screw Base. 10 for 
2 Watt ARGON lamp Med $800 
Screw Base. 10 for 
3 Watt NEON lamp Med $350 
Screw Base. 10 for 
28 volt .2 Amp. Pilot IamD$280 
Miniature Bay. Base. 10 for 
28 volt .1 Amp. Pilot lamb$2 00 Miniature Bay. Base. 10 for 
2 volt .06 Amp. Pilot lamp$100 
Miniature Screw Base. 10 for 

134 voit Transformer made for #26 
tube filament. Will light 30$150 
of the above #1800 lamps 
6 volt Automobile lamp D.C 

#C1256 socket. 20 
fsor to hold 

$1.00 

# Special -100 for $350 180t lam% 0 Miniature 
1.35 volt 

OScrewDBase o 10 fore 1" 
112 1.1 

singlevolt oen-li el Battery. 20 orr$100 
HAYDON SYNCHRONOUS 

TIMING MOTOR 
110 v. 60 cycle 30 RPM.. $2.60 
110 v. 60 cycle 1/10 RPM.. $2.35 
110 v. 60 cycle 1 RPM.... $2.85 
220 v. 60 cycle 2 RPM... $1.65 

A Miracle Switch that will not leave you 
in the Dark. Delayed Action Light Switch $1,95 
New Sound Powered HAND SET TELEPHONES, 
50' Flex. Rubber covered cable FREE 
Pair 

$19.00 

ALL PRICES F.O.B. N. Y. 

EST. LAN Esr. 
1923 1923 

64 Dey St. New York 7, N. Y. 

24 June, 1953 - ELECTRONICS 
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SEARCHLIGHT SECTION 

CONDENSE 
New JAN -C-25 Capacitors CP53 -51- 3 i -61 - 63 - 63 -67-69 

& CP7O. Quotations upon request. 
GUARANTEED -OIL CONDENSER 

4 mfd.-1000 v $1.50 
.2 mfd.-1000 v $ 21 
Standard typl' hat 13110 Cond. Quan. lli=r. 
1 mfd.-600 v $ 59 
L'athnlb II. Quan. Disc. 

7 mfd.-600 v $1.45 
By C.D. Jlrnsurrs 41/" x 13/4" x 1". 

1 mfd.-600 v $ 63 
'1:11101 Cond. Itut. Mt8. Qua. D4ar. 

8 mfd.-500 v $1.35 

SPECIALS -GUARANTEED 

OVER 15,000 SOLD 
10 mfd.-600 v $ 98 
Three term. bal. mtg. channel type. 
Dims. 334" x 34" x 2".. Two 5 mfd. 
sections 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 applica- 
tion. Repeat sales prove this rugged 
high quality condenser to be of out- 
standing value. Carton of 24. Weight 
42 Ihs. Large qua. available... $.89 

16 mfd.-600 v $1.75 
Dual S mid oil filled cond. hermetically 
sealed and packed. Tobe type 1 T -SC -11 
measuring 30i"z25á"x2541". Stud mntg. 
centets 2". Plugs into standard four 
prong socket. 

1-1 mfd.-600 v. . $.85 
3 ST, Bathtub. Lots of 100 10% Disc. 
Same Type but with 2 Terms. Case (mm - 
mon. $.70 
Lots of 100 70% Disc. 

8 mfd.-600 v $1.69 
4'_" II. 1 :'." 1)1a. 111.1. 

Mid Volts 
.005-.005- 
.01 10KV 
.012 25KV 
.02 20KV 
.021-.02b- 

50KV 
.03 3000 
.03 10KV 
.05 5KV 
.03 12.5KV 
.1 1500V 
.1 2000V 
.1 2500V 
.1 3000V 
.1 7500V 
.1 7500V 
.1 10KV 
.1 10KV 
.1 12KV 
.1 15KV 
.1-.1 7500V 
A5-.16 3000V 
.2 10KV 
.2 
.25 
.25 
.25 
.25 
.25 
.3 
.4 

.5 

.5 

.5 

15KV 
2000V 
3000V 
6000V 
20KV 
50KV 
2000V 
10KV 
1500V 
?000V 
2500V 
3000V 
4000V 
2000V 
600V 
25KV 
400V 
500V 
1000V 
1500 V 
2000V 
2500V 
3000V 
5000V 
8000V 8.98 
7000V 12."9 
10KV P.U.R. 
161i\" P.U.H. 
2111.V P.U.R. 
251.5 85.00 

Price Mfd Volts Price 
2 0004 .59-.79 

4.75 600V LAD .85 
22.50 22 

'l' 
1000V .85 

17.90 2 1000VTLA 1.29 
2 1500V 1.79 

55.00 2 2200V 2.80 
3.95 2 2500V 3.95 

15.95 2 5000V 14.95 
2.98 2 4000V 7.95 

15.95 2 6000V 19.95 
.59 2 12.5KV P.U.R. 
.49 2-2 000V 1.25 

1.39 3 000V .59 
1.89 3 4000V P.U.R. 
1.75 3-3 150V .35 
3.50 3-3-3 400V 1.05 
9.50 3.75 1000V 1.59 

12.95 4 600V 1.25 
14.95 4 1000V 1.95 
16.95 4 1500V 2.65 

3.50 4 2000V 4.85 
1.95 4 3000V 7.95 

10.95 4 4000V P.U.R. 
17.95 4 5000V P.U.R. 

1.35 4-4-4 800V 2.40 
2.05 5 330VAC 1.75 
1.75 5 000V 1.75 

19.95 5 1000 1.99 
85.00 5 1500V 2.98 

1.45 6 330VAC 1.75 
14.95 6 600V 1.85 

1.20 6 1000V 2.49 
1.85 8 1500V 3.65 
2.20 6 2000V 3.95 
2.39 7 600V 1.4S 
3.15 7 300V 1.90 
.90 7 1000V 2.49 
.69 8 500V 1.35 

55.50 8 600V 1.49-2.25 
.45 8 600VAC 3.50 
.59 8 100V 3.25 
.69 8 1500V 4.65 

1.35 8 2000V 7.25 
1.95 8.8 600V 1.75 
2.50 10 600V 2.75 
3.50 10 1000V 4.55 
5.25 10 1500 6.25 

10 6000V P.U.R. 
12 10001' 4.95 
15 600V 3.25 
15 I0110V 5.35 
15 20110 9.25 
17 '2.55 .69 

WANTED 
Condensers of all types in any 
quantity. Also other standard 
components. Top prices. 

BATHTUB CONDS. 
Mfd Volts 
.01-.01 800 
.02-.02 800 
.04-.04 800 
Ob 600 

.05-.05 600 
.03-.03 800 
.1 600 
.1 1000 
.1 1200 
.1-.1 400 

1 800 
.1-.1 1000 

600 3,1 

Price 
5.25 
.25 
.25 
.20 
.25 
.25 
.39 
.42 
.45 
.29 
.39 
.51 
.40 

.2 1000 .21 
I 

Mfd 
.025 
.05 

2,05 

300 .19 
400 .30 

Mfd 

.25 

20.5 

1 

1 

Volts 
800 

1000 
400 
400 
800 

1000 
800 
200 
300 
400 
800 
400 
600 
100 

Price 
.41 
.48 
.15 
.37 
.47 
.52 
.59 
.25 
.30 
.45 
.59 
.60 
.91 
.40 

Bathtub Kit 
1.00 

CHANNEL CONDS. 
Wvdc Price Mid 

600 5.19 
1000' .22 
800 .30 
500 .28 
800 .32 

2500 1.25 
400 .34 
800 .40 

3x.1 400 .40 
:4x.1 1000 .52 

.25 400V .34 

.25 600V .39 
2,25 600 .48 " Too Terma. 

Wvdc 
1,110 

Price 
.30 

:i- .1 4011' .21 I 

.5 

.5 
20.5 

500* 
800 
800 
800 
400 
500 
500' 
600 

.33 

.49 

.59 

.39 

.50 

.58 

.58 

.63 

METAL TUBULAR OIL CONDS. 
Mfd 
.00'2.5 
.110.5 
.01 
.01 
.01 
02 

.`13 
IS 

Wvdc 
400 
600 
300 
600 

2000 
400 
400V 
200V 

Price 
$.10 
.14 
.09 
.15 
.19 
.14 
.15 
.07 

Mid Wvdc Price 
.05 1000V .19 
.1 400V .17 

000V .20 
.25 000V .18 
5 600V .19 

Que'. of 100, 10% dice. 

TRANS. MICA CONDS. 
Mfd 
.000024 
.00003 
.000047 
.00000 
.00008 
.00009 
.0001 
.0001 
.0001 
.0001 
.00015 
.0002 
.00025 
.00025 
.00027 
.001 
001 
.001 
.001 
.001 
.0015 
.002 
.002 
.0024 

Wvdc Price 
2500 .19 
2000 .75 
2500 .21 
2500 .29 
1200 .21 
3000 .75 

800 .22 
1200 .32 
3000 .85 
5000 1.95 
5000 1.95 
15KV Quote t 

1200 .35 
5000 2.05 
2500 .35 

800 .23 
1200 .32 
2500 .48 
4500 1.45 
8000 3.95 
5000 2.25 
1200 .40 
2600 .50 
5000 2.35 

Mfd 
.0025 
.003 
.0035 
.004 
.0043 
.0045 
.005 
.000 
.006 
.01 
.01 

Wvdc 
1200 
13000 
2500 
2500 
2500 
800 

1200 
800 

1200 
18^0 

Price 
.42 

5.95 
.55 
.65 
.79 
.24 
.43 
.29 
.45 
.40 
.69 

I .01 15KV Dented I 

015 
2:5 

I 113 600 .27 I 

.02 

.112 

.02 

.03 

.033 

6000 Qilo95 

600 .39 
1200 .85 
2000 1.25 

600 .49 
600 .59 

MICA CONDENSERS 
5. 6, 8. 10. 15. 25. 30. 34. 39, 50. 70. 75, 100. 140 
150. 185. 200, 230. 240, 250. 300. 350, 390. 400. 
470. 500. 510. 800. 850. 700, 750, 1000. 1200. 1250. 
1400. 1500, 2000. 2200. 2400. 3000. 3300. 3700, 
3900. 4000. 4700, 5000. 5100. 6000, 8200. 6500, 
7900. 7950. 7960. 8000. 9100 & 10.000 MMfd. 

PRICE SCHEDULE 
5 to 750 mmfd ....................... 5e 

1000 to 1500 mmfd 6c 
2000 to 5100 mmfd toc 
6000 to 8000 mmfd . . . 16c 
9100 to 10000 mmfd 26c 

Special Mica Kit -100 @ $3.50 

SILVER MICA CONDENSERS 
7. 24. 25, 33. 50. 60. 75, 95, 100. 120. 150. 170. 

50. 170. 
200. 270. 300, 330. 390, 400. 450, 00. 
1000. 

to 9 
1400, 

5 
1450. 1700. & 2500 m mid.7 

9e mm 
84 

100 to 800 mmfd 
1000 to 1700 m mfd 

14e 
mmfd fd 

16c 

Special S. Mica Kit -100 @ $6.50 

MICRO SWITCHES 
Number Actuator Circuit Term. Price 
\í'Z0.31 Pin SPST-N.C. Screw .28 
\1 Zit 31-11 MC2711 

Plunger SPOT-N.C. Screw .49 
11-WZ-RS13 Plunger SPOT-N.C. Screw .59 
\\'213-31 5103-REll SPBT-14.C. Screw 1.95 
W Z-2YST Plunger SPBT-N.O. Screw .69 
II 7, R0-41 Plunger SPOT-N.C. Screw .59 
Vis -31 T -Actuator -LH SPOT -N.0. Screw .59 
YZ7RDTC Plunger SPOT -N.0. Screw .59 
1 Z3RDT Plunger SPOT -N.O. Screw .89 
1'Z-2YST Plunger SPST-N.O. Screw .75 
1'1'3 Button SPOT -N.O. Solder .39 
117111.2 erSolder .95 
110 4 -SW 115R 125V) LeversPDT DPST-N.O. Solder .69 

CHOKES & FIL. TRANS. 
5 Hen. 105 ma 5.89 

50 Han. 125 ma 2.35 
5-25 Hen. 200 ma 3.55 
115 v. Prim 6.3 v. Sec. 6 A ... 2.25 

DIESEL GEN. 
25 KW 3 phase 60 cy. Hill diesel, 
G.E. gen. Complete with control 
panel & starting batteries. Ready 
for immediate operation. Guar- 
anteed. P.U.R. 

sto' 

Standard Brand Pots.... $.89 
OHMS Shaft 

50 1/8 S 
60 1/8 LS 

150 1/4 S 
300 3/8 S 
500 3/0 & 

1000 1/8 0 
1/8 S 

1500 1/4 S 
2000 
2500 1%8 S8 

S & 3/8 8 

3000 118 LS 
6000 1/4 

10000 3%8 &5000 

18S 
1&1/78 

10000 5/16 
15000 1/8 S 

OHMS Shaft 
20000 1 1,4 & 1/8 LS 
25000 3/ 8 & 1/8 S 

3000 1/8 S 
40000 1/8 LS 
50000 
50000 1/84 LS 

1/8 S 

100000 1/2' 
150000 2 1/8 
200000 1/8 LS 
250000 1/8 1.S. 9/18 
300000 1/8 S & 1/8 S 

13 terms.) 
5 Meg. 1/8 LS 
I Steg. 1,8 S & 1/8 1,8 

- TRANSTAT - 
115 V, 1 phase, 100 amps., Kva. 
115, Range 0-115 V. Amertran 
,[',29145. Specially priced. 

MONMOUTH RADIO LABORATORIES 
RON 159 Lone Branch 6-5192 /AK1üTRST. N. J. 

CARRIER EQUIPMENT 
Western Electric CF - IA 4 -channel carrier telephone 

terminals. 
E E -101-A 2 -channel 1000/20 cycle carrier ringers. 
CFD-B 4 -channel carrier pilot regulated telephone 

terminals complete with four channels 1000/20 
cycle ringing. 

CFO -13 4 -channel pilot regulated telephone le - 

seaters. 
C -42-A V. F. telegraph in from 2- to 12 -channel 

terminals. 
F MC 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 
00 er ed. 

RAILWAY COMMUNICATIONS, INC. 
Raytown, Missouri 

Telephone: FLeming 2121 

4PDT RELAY 
26.5 side midget, coil 280. 301), 42303031..2.2.95 
RELAY 3PDT 24 ode 250 ohm Clare Type K. 2.75 
RELAY 4PDT 12 vdc 70 ohm midget....... 1.75 
RACK CONNECTOR 15 pin Amphennl 1426.151 69c 
5 BAND CONVERTER Navy CG-46ABW 10 cm.99.50 
ISOLATION XFORMER 35 watts 115V prim., sec. 
115v or 135v & 6.3. .45A tap 21/4321/203". 2.45 

90 v 400 cycles 11.95 
BLOWER MOTOR 

15900.1800cy 115v EAD 331C.9.95 
SILVER TRIMMER Erie TS2A 1.5-7 7-45 36c 
LINK mobile xrntrs #25UFM 30-40 MC. .. .59.50 
SUBMINIATURE tube socket 5 pin. 100 for 10.00 
CHOKE 411 70 ma..690 2H 70 ma 110 ohm.39c 
VARIABLE 3-15 mmf Hammer. HF 11/2" shft.69c 
PL -144, S0-124. PL -68, AN -3106-100-2s, 83 -III 
BIRTCHER CLAMPS 9264, 926B, 926C 25c 
FUSES: 3ag. mal, mikes, switches ] pote 
SPARES for: BC3296A. MK11 Radar, AN/TPN-2 

.002 Silver Mica CM3O. Ask for bulletin. 
300-3500 cycle 1400 w variable freq. electronic 

n 1,110x. 2201' 00 c, input. CML # 1400. 

EMPIRE ELECTRONICS COMPANY 
409 Avenue L, Brooklyn 30, N. Y. Cloverdale 2-2411 

We Grew to Help You ! ! 

30,000 sq. ft. of floor space in 
our own modernized building 
in Boston's downtown indus- 
trial area. Directly between 
North and South Stations at 
the junction of Atlantic and 
Commercial Avenues. 
Customers automobile parking 
facilities adjacent to our 
(building. 
Complete stocks of electronic 
components and specialized 
items as Synchros, Tubes, Re= 

lays, Capacitors, Inverters, 
etc. 
Spacious display showroom. 

See our listings on 

Separate shipping rooms for 
ease and promptness in filling 
orders. Immediate delivery is 

assured. 

Graduate Electronic Engineers 
to help you with your elec- 
tronic problems. 

Our greatly increased capac- 
ity now permits us to stock 
more items -in much larger 
quantities. 
Every item sold carries our 
guarantee to meet your ap- 
proval and be exactly as 

represented. 

pages 438 and 439 
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i 
1 

1 

1 

1 

1 

FOLLOW 
1 
ARROW) FOR 

MILITARY ELECTRONICS 
1 

APR -4 New. APT -1 APT -2 11C-1841FF 
I Complete APT -3 RC -214 
APR -5 APT -I 11C-224 
APS-4 New. Mark 16 RC -266 

Complete MD4/AP2 RT34/APS13 
A PS -6 New MDS/APSS T-85/.APT-5 

Complete MD22/UPN2 MD38/APQ13 

%at E9c e me d 

t 
1 

01 

Comp 
Du Mont 224-A lm iln.reletepeLi ltinel5e Ill 
1-77 Hickok Tuhe Checker TS-159'TPX 
1-208 FM Signal Generator Ts I70, 111N 
RPC Mode! 641 SI nItñuet,r 75-173 'U11 
Hewlett Packard 2200-1: 'FS -171. 111 
1-198 'rs27/TSM l'SI75 I111 
RC -638 TS -33 'f1618' I'i' 

01 

BC -1225 T034;'AI' 7518 /.\.:\ I' 
IE-36 TS-35/AP 'rS216tí:1t' 
1-95 T53b/AP TS -218 
1-96--A TS -45A/ TS251 
1-1221 APM-3 I53í lA/UP 
1-130A TS-59/APN TS323/UP 
1-1391 'FS61/API 1-146 
I -145J TS62/AP TS -260/1I 
[ 212 USOS Boonton Mod. 
1-222 TS92 7814 Sig. Gen. 
TS -3A AP rSIWi A P Boonton 'Pyle 
FSIOA/APN TS -102 IO2F Sig.Hen. 
TSl2/AP T5111/CI' LAD Sig. Hen. 
TS16/APN TS126 LAE-2 
'rsls'APC 'rSl27iU LAVOIK Freq. 
'r5-2a7AP- TSI31 Meter: 300- 
'1524A1 TS -148, IIP 600 Me. 

A IOR -2 
IIFOCLF rT-PACT,/ .4ßD .205 

SYNCHROSCOPE 
TS -2A UI'N. Fend for descriptive litera- 
IW.9. lIICt' UR rt'Qllent. 

RECEIVERS -TRANSMITTERS 
ARC -1, r. PE-125AX lil'A/I If RRC3 R-9,:SPN-4 SCR -522 
IL-1/AR11-2 RC -733-D, TA2J-21 
11)-6 /AP N-4 11-57, AliN 11-89/A11N 
VII' -LOG IOC -788 -A -A31 -C R-I/ABET 
15C-640 BC -639 11M-25 
11M-20 SCR -281 SCR -530 
SCI( -540 MN '20 Complete Installation 
Motorola Model Est r-250 

k 
EQUIPMENT WANTED 

To meet government and in- 
dustrial orders we urgently 
need all types of new and used 
Test Equipment, Radar, Re- 
ceivers, and Transmitters. WE 
PAY HIGHEST PRICES. Tell us 
what you have. 

FLUXMETER 
I :rd to calibrate field 
-t1ength rie magnets 
'.om Tdill tnlOnllgauss 
and iudìrafe pnh, ri b'. 
l'ro Is ha.gal, of I 

Ilea ntifullt built in 
t .1, ood ease with 

hinged coder. Itutnlc- 
ions for ,weratjOtl on 

under sida of Size 12'i s 9 s 6 in. 
for lab and a 

:slue 
New. $29.50 :ln ex,replional :slue ut 

MANUALS! We 
have up-to-date 

collection of Radar 
and Radio MAINTENANCE MANUALS. 
Write for complete list. 

GOVERNMENTS, AIRLINES 
AND INDUSTRIALS! 

Send for FREE Catalogue No. 
112 for complete list of Mili- 
tary, Industrial and Aviation 
Electronics. WE HAVE THE 
LARGEST INVENTORY OF 
SUCH EQUIPMENT IN THE 
UNITED STATES. 

ARROW SALES INC. 
lda,nnc Address: P. 0. BOX 3878-E. N HOLLYWOOD, CALIF. 
O0,ceWareheuse: 7460 VARNA AVENUE, N. HOLLYWOOD. CALIF. 
POplar 51810 Stanley 76005 Cable Address. ARROWSALES 

HERE'S WHAT 
YOU GET 

IMMEDIATE DELIVERY FROM STOCK 
(in any quantity) 

D FINEST QUALITY OF FAMOUS BRANDS 

D GENERALLY LOWER PRICES 

RETURN PRIVILEGE FOR FULL 

CREDIT IF NOT SUITED TO YOUR 
REQUIREMENTS 

The valuable service Wells provides to 
the industry is being used by many of 
our greatest manufacturers as a matter 
of course. 

Our vast stock (the world's largest) 
may contain just the components you 
need to fill urgent orders - at a substan- 
tial savings in time and cost. 

'ADEL CLAMPS ANTENNAS, Insulators, Mast Sec- 
tions BINDING POSTS BLOWERS CABLE 
ASSEMBLIES CHOKES COILS CONDENSERS 
Oil Filled, Bathtub, Hearing Aid, Transmitting Micas, 
Silver Micas, Ceramic, Variable, Trimmer CRYS- 
TALS FILTERS FUSES & MOUNTINGS GEN- 
ERATORS GROUND RODS HEADSETS I.F. 
COILS JACKS JACK BOXES KEYS, Telegraph 
KNOBS LAMPS LORD MOUNTS LUGS 
MOTORS & BRUSHES PLUGS RECTIFIERS Selen- 
ium, Copper Oxide, Meter, Diode RESISTORS -All 
Types SELSYNS SOCKETS SWITCHES 
Aircraft, Micro, Switchettes, Toggle TIMERS TUB- 
ING -Flexible TUNING SHAFTS TRANSFORMERS 

All Types VIBRATORS WALKIE TALKIES 

DYNAMOTORS 

OVER 100,000 
NEW DYNAMOTORS 

IN STOCK! 

DM 32A - DM 53A - PE 86 - PE 101 C 
DM 33A -D 101 - PE 94, etc. 
Large quantities of brushes for all 
types of dynamotors and motors. 

Write us for quotations. Advise us 
your requirements. 

A complete Signal Corps stock number list- 
ing of items in our stock. Write for listing 
No. 5G-200. (For government agencies and 
contractors only.) 
Manufacturers and distributors -write for 
new Condenser Catalog C-10 now available. 
Write, Wire, Phone Your Requirements 

all phones: S E e l e y 8-4143 

833 W. CHICAGO AVE., DEPT. SL, CHICAGO 22, ILL. 

POWER RHEOSTATS 

ohms W T Ea. 
.1 150 4.89 
s u 1.98 

.5 50 2.34 

.5 150 4.89 
1 50 2.34 
2 50 234 
2 100 3.86 
2 300 6.93 
3 100 3.86 
3 225 6.41 
5 25 1.86 
5 50 2.10 
5 100 3.86 
5 150 4.63 
6 25 1.86 
6 50 2.10 
6 75 3.25 
7 25 1.86 
7.5 75 3.25 
7.5 225 6.41 
8 50 2.10 
10 25 1.86 
10 50 2.10 
10 100 3.60 
12 25 1.86 
12 50 2.10 
15 25 1.86 
15 75 3.25 
15 100 3.60 
20 50 2.10 
22 50 2.10 
25 25 1.86 
50 25 1.86 

ohms W 
50 
60 
75 
75 
75 
80 
100 
100 
100 
125 
150 
175 
185 
200 
200 
200 
225 
250 

300 
300 
350 
350 
350 
370 
378 
400 
400 
500 
500 
500 

50 
25 
25 
50 
75 
50 
25 
50 
100 
25 
50 
25 
25 
25 
100 
150 
50 
25 
50 
50 
75 
100 
25 
100 
150 
25 
150 
25 
75 
25 
50 
75 

Ea. 
2.10 
1.86 
1.86 
2.10 
3.25 
2.10 
1.86 
2.10 
3.60 
1.86 
2.10 
1.86 
1.86 
1.86 
3.60 
4.63 
2.10 
1.86 
2.10 

32.10 25 
3.60 
1.86 
3.60 
4.63 
1.86 
4.63 
1.86 
3.25 
1.86 
2.10 
3.25 

ohms W 

5001 15500 

500 300 
75111,' 25 
750 150 
1000 25 
1000 50 
1200 225 
1200 800 
1250 50 
1250 150 
1500 S5 
151600 00 

5050 

1800 150 
20000 

5025 200 
2250 150 
2500 50 
2500 100 
2500 150 
3000 25 
3000 100 
5000 25 
5404 0 
7504 50 
7500 
10404 500 
10000 100 
15000 25 
20400 150 

Ea. 
3.60 
4.63 
6.93 
1.86 
4.90 
2.10 
2.22 
6.41 
6.93 
222 
4.90 
2.10 
2.22 

5.1522 2 
210 
222 
5.15 
2.22 
3.71 
5.15 
2.22 
3.71 
222 
2.34 
2.34 
4.40 
2.51 
4.75 
2.75 
6.98 

Specify Type Shaft Required-yé SS or Knob Type 
(Special Prices to Quantity Users) 

teutouKcie 
OUR NEW ADDRESS 

ALEXANDER 

MOGULL COMPANY 
Now Occupies the 

Entire 7 -Story 
Building Located at 

17 WARREN ST. 
(opp. City Hall Park) 

N. Y. CITY 7, N. Y. 

SAME PHONE NUMBERS 

WOrth 4-0865-0866 

TYPE "J" 
POTENTIOMETERS 

TYPE "J" 
$1.25 

TYPE "JJ" 
$2.95 

ohms 
150 
2001 
200 
300t 
400t 
500t 
6001 
650t 
7501 
1000 
14001 
1500f 
2000f 

ohms ohms ohms ohms 
4000í 80 Kt 500-500f I130K-130K 
,5000t 100Kí 600-6001 I150K-350 Kt 
65001tf 125K 15004500 100K-200 Kt 
9000t 150Kt 2800-2000' 250K -2501Kí 
1014í 165Kí 2000-50K 300K -300Kí 
12Kt 250K 2200-25 Kt 350K -350K 15Kí 300Kt 5000-35Kí 2meg-2megt 20Kí 400K 25K-10Ktsw 25K-25Kt 
25 Kt lmeg 2000-20 Kt 110 K -10 Kí 30K t lmegt 25K -10Kí lmeg-lmegt 
50K f 2megt 7K-lmegt 5K-5Kf 
60K 3meg 300K-5Kt 1400K -400K' 
7514f 25K-400 Kt 500K -50014f 

1 meg-500 Kt 150 K -50Kí 
Type ' JJJ" $4.95 

20K-200 K-20 Kt 750K -750K -75014f 
45K -27K -2.5K SSsh 1 800K -800K -800K} 
700K-700K-700Kt lmeg-lmeg-lmegf () S$ screwdriver slotted abaft. (t) Knob type 
.heft. (f) Both types. 

BARGAIN CATALOG 
Now Available 

MICA CAPACITORS 
(of every description) 
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SEARCHLIGHT SECTION 

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 oll 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. 

TBS 4 & 5, NEW, COMPLETE 
IE-17 TEST SET 
AN/ARN-7 COMPLETE 
SCR -269 COMPLETE 
AN/ARC-1 VHF EQUIPMENT 

BC -611 & BC -721 HANDIE 
TALKIES, Plus SPARE PARTS. 

Quantity available. 

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 & 12 Dynam't'r 
MT -283 MOUNT 0-16 LFO 
MT -284 MOUNT ATC DYNAM'T'R 
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 
APA-6 INDICATOR 
APA-11 INDICATOR 
APA-17 RADAR 
HS -33 HEAD SETS, 

NEW 
MG -149F & H 

SPARE 
SCR -720 
SO -7 
AN/ARN-7 
SCR -269 

MG -153 
APS-2, 3, & 15 

Components 
AN/ARC-5 VHF 
SCR -274 & ARC -5 

Command Equipm't 
R-4/ARR-2 Receivers 
BC -640 VHF XMTR 
SCR -510 
SCR -522 
MG -153 

PARTS 
SCR -522 
AN/ART-13 
AN/ARC-1 
BC -611 

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. 

WANTED 
ART -13 CFI UNITS ART -13 BC -788 

1-152 BC -348 Q & R 

TOP DOLLAR PAID 

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! 

ELECTRONIC 
INDUSTRIES 

INC. 

2033 West Venice Blvd. -Dept. E-24 

Los Angeles 6, California 
Phone: REpublie 3-1127 

RADIO SHACK'S 30TH ANNIVERSARY 
TUBE PRICES ARE WAY, WAY DOWN! 

0B3/VR90 S .99 
0C3/VR105 .99 
003/VR150 .85 
1 A3 .78 
1A5GT .62 
1822 2.50 
1824 9.95 
1827 17.50 
1B32/532A 2.95 
1N21 1.00 
1N22 1.19 
1N23 1.19 
1N27 1.65 
1 P23 2.75 
1R4 .59 
1T4 .59 
2A3 .95 
2AP1 7.50 
2822 2.95 
2C33/RX233 .... 2.75 
2C40 17.50 
2E22 2.75 
2J21 7.95 
2J21A 8.50 
2J22 9.50 
2J27 14.95 
2J34 29.95 
2J50 69.50 
2J55 84.50 
2X2 .89 
2X2A 1.65 
3A4 .85 

.3B7/1291 .62 
3824 4.95 
3C23 9.95 
3C24/24G 1.95 
3DP1 3.50 
3D6/1299 .62 
3EP1 4.50 
3FP7 3.50 
3GPI 3.95 
3JP12 10.50 
4B22/EL58 6.50 
4825/EL6CF 6.50 
4J36 145.00 
4J37 145.00 
58P1 4.69 
5D21 19.95 
5FP7 1.65 
5JP2 19.50 

AMERTRAN- 

TRANSTAT 

VOLTAGE 

REGULATOR 

6AC7 .95 
6AC7 1.15 
6AJ5 1.50 
6AJ6 1.50 
6B6G .75 
6C6 .74 
6C8G .74 
6H6 .59 
6K7 .63 
6507 .97 
6SH7GT .79 
6SH7 .79 
7C4/1203A .75 
7E5/1201 .89 
7E6 .55 
10Y 1.30 
12A6 .85 
12C8 .89 
12J5GT .52 
12SF7 .69 
12SJ7GT .55 
14H7 .79 
14J7 .79 
15R .75 
23D4 .65 
30 .48 
45 .35 
53A 2.50 
71A .69 
100TH 10.50 
112A .49 
211 1.25 
227A 4.50 
2748 2.95 
304TH 13.95 
304TL 19.50 
350A 6.25 
359A 1.85 
371B 2.95 
388A 2.95 
394A 4.25 
450TH 44.50 
450TL 44.50 
464A 8.95 
531 14.50 
532A/1832 2.95 

2.95 
19.50 
27.50 

9.95 

705A 
706AB 
706AY-GY 
707A 

Pri. 103.126 V; Sec. 115/ 
1/60 @ 250 VA, Order 
No. RE -4162. 9.95 
SOLA CONSTANT Reg. $56.00 

VOLTAGE $19.95 
TRANSFORMER 
For 190-260V in- 
put. Out 115V 
AC @ 1.7 a +1%. 
Order No. RE - 
4195. 

721 A 2.45 
723AB 22.50 
724A 2.95 
7248 3.95 
725A 8.50 
726A 14.95 
801 .85 
803 3.95 
804 10.50 
805 3.95 
807 1.65 
810 10.95 
811 2.85 
813 8.95 
814 2.79 
815 3.40 
816 1.45 
826 1.39 
8308 2.95 
832 7.95 
832A 9.50 
838 3.50 
866A 1.10 
872A 3.65 
884 1.50 
902P1 5.50 
954 .45 
957 .45 
1616 1.95 
1619 .75 
1624 1.45 
1625 1.65 
1629 1.25 
1655/6SC7 .97 
1846 95.00 
2051 .95 
8005 5.85 
8020 2.50 
9001 1.35 
9002 1.00 
9003 1.49 
9004 1.00 
9006 .75 
CE22 1.00 
CK501 X 1.00 
CK1089 1.00 
EL58/4822 6.50 
ELC5B 6.50 
ELC6A 6.50 
ELC6F 6.50 

DELCO DUAL 
BLOWERS! 

EL302.5/3021 .. 2.95 
FG27A 6.50 
FG90 4.95 
GL316A 2.50 
GL434A 22.50 
GL446A 2.50 
GL605 49.95 
ML -531 14.50 
OK59 65.00 
OK60 65.00 
01(61 65.00 
OK72 65.00 
RK25 3.69 
RK72/CRP72 .... 1.95 
RX233A/2C33 .. 2.75 
VR90 .99 
VR105 .99 
VR150 .85 
VT127A 2.10 
WL417A 22.50 
WL653B 75.00 
ZP653 65.00 

gOt 
1 m fd 

@ 15,000 
OIL 

CONDENSER 

538.75 
Order No. RE -370 

WRITE TODAY 
FOR FREE 

8 -PAGE FLYER 

OF OFF -PRICE 

VALUES! 

Brand New Delco dual 
blowers. 2800 rpm, 120 
cfm. 115/1/60. Ship wt. 
11 lbs.' Order No. RE - 

5403. 

BELOW COST! 

$1485 

Westinghouse 115V 400 CYCLE BLOWER. 

Order No. RE -4166. Type FL ... ONLY $5.50. 

RADIO SHACK 
CORPORAT ON 

167 Washington St., Boston 8, Mass. 

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 
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SEARCHLIGHT SECTION 

STerling 3-2215 

1406 G Street N.W. Washington 5, D. C. 

AVIATION ELECTRONIC EQUIPMENT 
ALL EQUIPMENT TESTED IN OUR SHOPS AND GUARANTEED READY FOR INSTALLATION IN AIRCRAFT 

'"Specializing in installations of the highest quality". 

ARC -1 -50 channel VHF Transceiver installation 
ARC -1 -20 channel VHF Transceiver installation 
ARC -1 -10 channel VHF Transceiver installation 
ARC -3 - 8 channel VHF Transmitter -Receiver installation 
ARC -3 -24 channel VHF Transmitter -Receiver installation 
SCR -522- 4 channel VHF Transceiver installation 
ART -13 -HF Transmitter installation 

R89B-ILS equipment 
BC 733D -ILS equipment 
MN 53 -Marker Beacon 
SCR -269G -Radio Compass 
ARN-7-Radio Compass 
BC 640 -VHF Ground Station 
Dynamotors -all types 

LET US HAVE YOUR INQUIRY -PROMPT ANSWER -QUICK DELIVERIES 
Buyers of Surplus Aviation Electronic Materials, send us your list!! 

/QAO/O Surplus Buys 

370 
372 
374 
375 
376 
377 
379 
380 
381 
383 
384 
385 
386 
387 
388 
390 
391 
392 
393 
394 
395 
396 
397 
398 
400 
401 
402 
403 
404 
405 
406 

407 
408 
409 
411 
412 
413 
414 
415 
416 
418 
419 
420 
422 
423 
424 
425 
426 
427 
429 
430 
431 
433 
434 
435 
436 
437 
438 
440 
441 
442 
443 

CRYSTALS 
. in FT 241-A Holders- S4" 

Pin SPC. Marked 54th OR 
72nd Harmonic MC Freq. 
Listed below by fundamental 
frequency with fractions 
omitted. 

500 KC Crystals 

1000 KC Crystals 
200 KC Crystals 

444 
445 
446 
447 
448 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
461 
462 
463 
464 
465 
466 
468 
469 
470 
472 
473 
474 
475 

ea. $1.95 
ea. $3.95 

476 
477 
479 
480 
481 
483 
484 
485 
486 
487 
488 
490 
491 
492 
493 
494 
495 
496 
497 
498 
501 
502 
503 
504 
505 
506 
507 
508 

509 
511 
512 
513 
514 
515 
516 
518 
519 
520 
522 
523 
525 
526 
527 
529 
530 
531 
533 
534 
536 
537 
538 
540 

$100 
EACH 

10 for 58.00, Postpaid 

FOLLOWING CRYSTALS 
FT 243 HOLDERS 1/2" 

4165 5127.5 
4240 
4280 
4310 
4330 
4335 
4350 
4370 
4440 
4445 
4540 
4635 
4710 
4880 
4980 
4995 
5035 

5205 
5285 
5435 
5485 
5587 
5660 
5730 
5852.5 
5875 
6073.3 
6140 
6350 
6525 
6550 
6700 
6825 

AVAILABLE IN 
PIN SPACING 

6975 
7350 
7450 
7750 
7875 
7950 
8273.3 
8350 
8450 

$100 
EACH 

11 for 510.00, Postpaid 

PLEASE ENCLOSE FULL AMOUNT WITH ORDER 
QUANTITIES AVAILABLE 

WRITE FOR YOUR REQUIREMENTS 

C 8t. H SALES CO. 
BOX 356.ME EAST PASADENA STA. PASADENA 8, CALIF. 

FOR THE BEST BUYS IN ELECTRONIC MATERIALS 
TOPS IN QUALITY AT DOWN TO EARTH PRICES 

Specialists in Sigma and Other Types of Sensitive Relays 
TYPES '41F 41SF 5R1 5F 5R 4F 4R 4AH 

8000 $1 75 8000 $1.25 5000 $6 95 130 $3 95 130 $4 95 2000 $6 25 2000 86.05 2000 $3 95 10000 1 65 10000 1 15 5000 5 95 5000 5 45 3000 6.45 3000 6.95 3000 4.95 
10000 units in stock 10000 6 45 10000 5 95 5000 6.95 5000 6.95 5000 6.95 COIL IMPEDANCES AVAILABLE -SHOWN IN THIS LISTING 8000 6.95 8000 7.45 8000 7.45 

These 2 types suitable for AC operation also. 10000 6.95 10000 7.45 10000 7.45 
KURMAN BK -24, 4500 ohm. 1 ma. $4.45 
KURMAN BK -35. 10000 ohm .5 ma. _ . . 4.95 
PHILTROL TYPE , 4PDT 10 amp cont, dual coils 

operates on 6. 12, 24 VDC 4.95 

BRAND NEW DYNAMOTORS 
6 VOLT INPUT, 150V 225 ma out. 9.95 
6 VOLT INPUT. 350V 150 ma out... 9.95 

1224 VOLT INPUT. 350V-225 ma out. 11.95 
12/24 VOLT INPUT. 625V 175 ma out 12.95 

ALSO IN STOCK FOR IMMEDIATE DELIVERY CAPACITORS... OILS. MICAS. CERAMICS ETC. CHOICES -TRANSFORMERS. AUDIO, POWER. SPECIALS. CONNECTORS ... WIRE ... COILS HARDWARE TRANSFORMER LAMINA- TIONS, MU -METAL, 4750 GRADES. IN FACT 
YOU NAME IT, WE HAVE IT AT SENSIBLE PRICES ... YOUR INQUIRIES ARE INVITED. 

G. E. Miniature, 10000 ohm/2 ma SPNO ..... ..$1.25 
G. E. Miniature. 10000 ohm 2 ma SPNC 1.65 
G. E. Compact Unit. 6000 ohio 7 ma 3 PNO .95 
ALLIED Hermetically Sealed. 300 ohm DPDT 2.95 

BEST TV BUY YOU HAVE EVER SEEN 
235 Sq. In. Projection (Schmidt) Sys- tem manufactured by world famous 
North American Philips. Housed in neat mahogany cabinet. 24 tube cir- 
cuit . . . Standard coil tuner. Eye strain free big big picture. Original list price...8399.95, our price...8169.95 

For Fast, Intelligent, Friendly Service 
"CALL ON ESSCO" 

ELECTRONIC SPECIALTY SUPPLY CO. 
58 Walker St. WA 5-8187 NYC 13, N. Y. 

BRAND NEW -FULLY GUARANTEED 

MICROAMMETERS 

MANUFACTURERS 
QUANTITY AVAILABLE 

SPOT DELIVERY 

WESTON 301 
ORIGINAL WESTON BOXES 0-20 MICROAMPS DC 

3 1/2" ROUND FLUSH MOUNT BAKELITE 
MFD. FOR TEST SET TS62.... No. KS9490 

$9.95 ea. 
FOBNY 

Rated Accounts 10 Days 
Others 25% with order 

Balance COD 
(ACTUAL PHOTO) 

GREENWICH SALES COMPANY 
INSPECTED AND APPROVED 59 Cortlandt St., New York 7, N. Y., Dlgby 9-3813 
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SEARCHLIGHT SECTION 

WIRE -CABLE 
CORDAGE 

CO -122 3 conductor, each #22A WG neoprene 
jacket 550' lengths 

CO -127 single #14 AWG braided and tinned 
copper braid shield 

ARMOR 
DRIA-23 DHFA-100 

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 

TRANSMITTING MICAS 
MFD VDC MFD VDC 

.000075 3000 $1.30 .005 3500 $1.70 

.0005 3000 1.10 .006 3500 2.20 

.0001 3000 1.30 .00075 5000 2.45 

.004 3000 1.50 .000375 5000 2.65 

.003 3000 1.50 .0003 5000 2.65 

TWIN CHART GRAPH RECORDER 
Esterline Angus Twin Chart Recorder Model AWT-N 
Scale; 2.5-0-2.5 MA DC 

LINEAR WIRE WOUND 
POTENTIOMETERS 

10 Ohm 25 Watt $.90 15000 Ohm 
15 25 .95 20000 
20 25 .95 6 

25 25 .95 150w/switch 
50 25 .95 200w/switch 
100 25 .95 10000 
200 25 1.20 15 75 

350 25 1.20 .5 Met l' Shaft All "J" 
500 25 1.20 200.000 1/8 SD AB "J" 
1000 25 1.30 200 1/8 SD AB "1" 

SPECIALS 
80-86 Crystal in Holder $2.50 
Balloon with Hydrogen Generator $2.50 
300 Feet Aerial Wire $2.00 

SWITCHES -BATHTUB -OIL FILLED -MICA CONDENSERS -POTENTIOMETERS. SEND FOR CATALOG 

25 Wett $1.70 
25 2.00 
50 1.60 
50 2.15 
50 2.15 
50 2.95 

2.95 
1.15 
1.15 
1.15 

TUBES 
MICROWAVE TEST EQUIPMENT 

10 CM echo box CAV 14ABA-1 of OBU-3, 
frequency range 2890 MC -3170 MCS Di- 
rect reading micrometer head. Ring pre- 
diction scale plus 9% to minus 9% Type 
"N" input. Resonance indicator meter. 
With accessories, spares and 10 CM di- 
rectional coupler. Brand New. 

TUBES 
2C34 5.45 801A .25 9006 .30 
2X2/879... .55 803 3.60 C5B 8.00 
3624 4.95 826 .65 CK 70 4.15 
3C24 1.60 864 .25 E1148 .30 
7C4/1203A. .70 931A 4.45 HY 615.... .20 
10Y .35 955 .30 RK 73 .45 
15R .65 957 .35 58P4 4.25 
30 Spec.... .40 CK 1005... .45 'SFP7 1.75 
39/44 .25 CK 1007... 1J6 G .70 
45 Spec.... .35 

.90 
1626 .35 1B3 GT.... .80 

WE 203A . . 6.75 1629 .25 3A4 .60 
316A .60 2051 1.10 5U4G .57 
WL 531... 4.95 7193 .50 6K6GT.... .60 
713A .90I 8011 1.50 371B .75 

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 GEY346A. 

New. 

PARTS 
TIME DELAY SWITCHES 

1 Minute 11$ 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 DPTD Allied Control B1D36 $1.45 
24 VDC 3PDT 8 Amp $1.50 

110 VAC DPST 1 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 

OIL FILLED CONDENSERS 
MFD VDC Each Ten MFD VDC Each Ten 
1 600 .85 .80 .5 2000 2.00 1.90 

2 600 .95 .95 .25 3000 2.85 2.80 
4 600 1.40 1.40 .5 3000 2.95 2.90 
5 600 L65 1.60 .2 5000 4.50 4.25 

1-8 600 2.50 2.35 .1 7500 3.95 3.95 

METERS 
Portable 0-25 Amps AC Weston #433 Brand 

New $37.50 
Switch Board Panel 0-100 Amps DC Weston 

2t.269 with 100 Amp Shunt Brand New 
$24.95 

NAVY ENTERING TYPE INSULATOR 
Porcelain flanged bowl with brass rod, fit- 
tings and aluminum shield. Dimensions 43/e" 
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. 

EQUIPMENT 
Walkie-Talkie 2.3-4.6 MC 
MN -26Y Bendix Compass Receiver 
BC -733 Glide Path Receiver 
DAB 3 -Direction Finder 
RDF Receiver Equipment 200-300 KC Fixed 

Tuned 

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 
rosit required with all C.O.D. orders. 

WANTED: ARC -1, 3, ART -13, BC - 

342, 348, APS-10, 15, TS -13, 35, 
146, 147, 148, 174, 175, 263 etc. 

All SCR, BC, AN, TS. ALL TUBES. 

RADAR 
:1N/APB-3 3CM search and navigational 

Radar $1000.00 
AN/APS-4 3CM search and navigational 

Radar $1175.00 
AN/APS-10 3CM very light weight search 

and navigational Radar 5" P.P.I. Com- 
plete sets avail. 

AN/APS-15 3CM search, bombing, naviga- 
tional Radar using 5" P.P.I. 3" A scope. 
Complete sets avail. 

AN/APR-1 38-1000MC Receiver. 
AN/APR-4 38-4000MC Receiver, 110V 60 

Cyc. Input. 
AN/APA-17 38-4000MC Automatic Direc- 

tion Finder for use with APR -1, 4, 5 

type receivers. 
AN/APR-5 1000-6000MC tunable Receiver, 

110V 60 Cyc. Input. 
AN/UPN-4 3CM ultra compact long range 

Radar Beacon. 
AN/APT-5 300-1300 MC Trans. 30 Watts 

output $189.50 
AN/ARC-1 100-156 MC Radio Telephone 

10 Chan. $850.00 
AN/ART-13 Airbourne Trans. Autotune. 
BC -348 1.5-18 MC Receiver 28 V D.C. Input. 
BC -342 1.5-18 MC Receiver 110V 60 Cyc. 

Input. 
SCR -718C high altitude Airbourne Alti- 

meter. CAA Approved. 
SCR -284 portable field Radio Station $350.00 
SCR -522 100-156 MC Trans.-rec. 12 and 28V 

avail. $120.00 
SCR -536 Handie Talkies. 
SCR -291 Airport Long Range Automatic Di- 

rection Finder. 
SCR -555 18-65 MC Long Range Direction 

Finder. 

Many other airbourne, ground and marine 
military equipment available. "WRITE" 

RADALAB 
1964 Webster Ave., Bronx 57, N.Y. 

TEL: CYPRESS 8-4791 

TUBES ALL FULLY 
GUARANTEED 

0A2 $.89 832A 
0B2 .95 833A 
1B24 9.75 845 
1P21 29.75 866A 
2C40 9.25 86913X 
2C42 8.50 872A 
2C43 12.95 884 
2C46 8.95 931A 
2D21 1.30 958k 
2K25 30.00 959 
2K28 31.50 1603 
3B24 4.75 1624 
3C22 72.50 5516 
3C45 14.95 5643 
3D21A 4.69 5651 
3DP1 3.50 5654 
3DP1/S2 5.95 5670 
3E29 11.75 5672 
4C35 28.75 5676 
5FP7 1.95 5687 
5LP1 14.75 5691 
6C21 19.75 5692 
6J4 5.90 5693 
100TH 8.95 5702 
211 .96 5703 
250TH 16.50 5704 
250TL 16.50 5718 
304TH 7.90 5719 
304TL 7.90 5726 
307A 6.25 5814 
703A 3.95 5876 
705A 1.85 6005 
707A 7.95 8005 
707B 15.95 8020 
715B 9.25 8025 
715C 19.75 9001 
721A 2.80 9003 
723A/B 18.75 FG17 
725A 7.40 FG32 
726A 14.50 FG57 
803 3.75 FG97 
805 4.25 FGI05 
807 1.69 FG172 
811 2.95 0A3/VR75 
813 10.50 0B3'VR90 
814 2.95 0C3!VR105 
815 3.75 0113'VR150 
829B 11.75 1N21 
832 7.95 IN23 
Complete stock of receiving tubes 

9.40 
39.50 
5.40 
1.40 

52.50 
3.25 
1.80 
5.25 

.75 
2.95 
5.15 
1.40 
5.25 
7.25 
2.65 
1.95 
4.00 
1.40 
3.30 
3.95 
7.65 
7.65 
6.50 
2.95 
1.89 
2.40 
6.50 
8.65 
1.69 
2.75 

16.50 
4.35 
6.40 
1.10 
4.75 
1.40 
1.50 
3.50 

11.75 
17.50 
22.50 
17.50 
35.00 

.97 

.89 
.95 
.98 
.95 

1.75 
available 

TERMS -Minimum order $25.00 all 
prices FOB New York City. 25 00 de- 
posit with order, balance COD. Rated 
firms open account. Prices subject to 
change without notice. 

TEST SETS 
TS-3/AP S band power, freq. meter .$215.00 
TS-13/AP 3 CM sig. gen. power meter, fret. 

meter 110 v. 60 cycle. 
TS-14/AP 10 CM sig. gen. power meter, 

freq. meter. 110v 60 cycle $650.00 
TS-34/AP portable syncroscope $290.00 
'FS-35/AP 3 CM sig gen. power meter, freq. 

p rater 110v 60 cycle. 
TS-45/AP 3 CM sig. gen. and freq. meter. 
TS-61/AP 10 CM echo box. 
TS-62/AP 3 CM echo box. 
TS-125/AP 10 CM precision power meter. 
TS-148/UP 3CM spectrum analyzer. 
TS-226/AP 300-1000 MC power meter. 
I-100 radio compass test set. 
I-208 V.H.F. field radio test set. 
BC -221 freq. meter Mod. $175.00 

Unmodulated $125.00 
IE-19 100-156MC test set. 
IE-36 SCR 522 test set $40.00 
TSX-4SE spectrum analyzer. 

SPECIAL 
K -band 23,000, 24,000 MC RF heads 

using 2K50 klystrons and 3J21 packaged 
magnetron and magic TEE AFC mixer 
very late type. Also K -band complete 
dual -scanner antenna system. TS -259A/ 
AP K -band sig. gen. power meter, freq. 
meter also available. WRITE 

X and K -band Wave Guide 
Components 

Slotted lines, term., adapt., crys. mounts, 
etc. in stock. SEND YOUR REQUIRE- 
MENTS. 

WRITE FOIE OUR C_lT1LOGDES 

ELECTRONICS - June, 1953 
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2333 
2334 
2336 
2.148 
2349 
2J55 

SAVE ON TUBES BRAND NEW TUBES GUARANTEED TUBES 
0A2. $0.95 
0A3 V R75 1.10 
0B2 1.35 
063 VR90 1.09 
0C3 VR105 1.00 
0413 VR150 .90 
1622 2.00 
1623 8.95 
1624. 9.50 
1826 2.30 
1827 12.50 
1832 532A 2.98 
11338 29.50 
1642 17.50 
1N218 2.50 
1N22 . 1.25 
1N23. . 1.25 
1N23A . . 2.25 
1N23B 3.49 
11926.... 7.50. 
1N28.. Write 
1N34A ... .7g 
11938 1.50 
1N40.... . 8.50 
1N47_..,. 4.50 
1N54 .89 
1N55 2.75 
1N58A 1.251 
1N60 .60 
1N63 ,K63. . 2.39 
11969 .89 
VS -2 9.50 
2A515. 4.25 
2C21. 1642. . .69 
2C39... 19.95' 
2C40 7.25 
2C42 19.95 
2C43 12.50 
2C44 1.19 3C31 3.15 5FP14 
2C46 19.95 3C33 9.95 SHP1 
2C51 4.50 C45 . 14.95 5H P4 
2C52 4.95 3DP1 3.95 5JP1 
2021 1.25 3E29 11.95 51P2 
2D21W _ 2.49. 3FP7 1.95 SJP4 
2E22 1.95 3GP1. 3.95 5JP5 
2J21A 7.95 3HP7 3.95 5123 
2322 6.95 31(23 349.50 5J29 
2326 14.95 4824 6.95 5130 
2.127 14.95 4C27 CV92. 17.50 5333 2331....... 27.50 4C28 35.00 5R4GY 
2332 29.50 4C35 22.00 5T4 

27.50 4J21 129.50 C6L/5528 
129.50 

2356 149.00 4J28 
2J61 39.50 4J29 
2J62 35.00 4J30 
21(22 32.50 4J31 
21(25 28.50 4J41 
2K26. . . . 75.00 4.152 
21(28... 27.95 4X150A 
21(29 23.95 4X500A 
21(39.... 139.50 
21(41 125.00 
21(45 110.00 
2K46 . . 350.00 
2K48.... 110.00 
2X2A 1.50 
3623 4.95 4-65A 17.50 
3624 4.95 4-1254 25.00 
3B24W... 7.50 CSB 7.50 
3B26 3.50 5AP1 4.50 
3628 6.50 5BP1. 4.50 
3B29... 9.50 58P4 4.50 
3BP1 4.95 5CP1 4.95 
3C22 72.50 5CP1A 14.50 
3C23. . 9.95 5C22 37.50 
3C24 /24G 1.50 5021 18.50 
3C27. 3.75 5FP7 1.95 

SPECIAL! 
Vacuum 

Capacitors 
VC 59-15 57.50 

12 mm. 32,000 v $10.00 
50 mm. 32.000 r 512.50 

100 mm. 20,000 it $14.50 

25.00 4J22 99.00 
24.50 4J23 

49.00 4.126 129.50 
85.00 4327 129.50 I 

129.50 

All Prices F.O.B. Los Angeles, subject to 
change without notice. Minimum order $3.00 

IN STOCK 
FOR IMMEDIATE DELIVERY 

BRAND NEW 

JAN -C-25 
CAPACITORS 

C P53 -C P54 -C P55 
C P61 -C P63 -C P65 

C P67 -C P69 
Every "E" & "F" Characteristic 

Item Listed In Jan -C-25 
ALSO 

CP70 CAPACITORS 
"E" & "F" Characteristic 

600 and 1000 Volts 
"B" and "E" Terminals 

O'DEL ELECTRONICS 
CORPORATION 

293 WEST BROADWAY 
NEW YORK 13, N. Y. 

WORTH 4-2176 WORTH 4-2177 

16.50 
4.50 
4.50 

22.50 
19.95 
22.50 
27.50 
39.50 
11.95 
39.60 

Write 
1.39 
1.50 
250, 

129.50 6AKSWE... . 1.50 VT -127A.. . 2.75 
149.50 6AN5 2.90 FG172 29.50 

2.30 HF200 14.50 
2.50 204A 49.50 

99.50 211 VT4C .95 
99.50 217C 4.95 

1.95 
65.00 

199.50 6A56 
99.50 6BF7 
99.50 6816 

200.00 681516. 
22.50 6C21 
75.00 6F4 

24.50 221A 
4.50 i FG -235A 

YOUR SURPLUS WANTED 
We Pay Highest Prices! 

6AL5W 1.75 250R 8.95 
6.14 5.25 250TH 16.50 
61(4 3.50 25071 15.00 
6SU7GTY... 2.69 FG -253A... Write 
6XSWGT 1.80 FG -258A... 129.50 
7C23 69.50 2748 3.25 
12A Y7 2.40 304TH 7.95 
12DP7. . 16.95 221A 1.95 
12GP7. . . . 25.00 RX233A . 3.50 
12HP7 13.50 304TL 7.95 
15E 1.75 307A R1(75.. 4.25 
15R .69 3104 4.95 
FG -17 5557. 3.95 310B 12.95 
RX-21 4.75 316A... 1,25 
FG -27A. 4.05 327A 4.50 
FG -32. . . 12.95 331A 30.95 
35TG 4.95 349A. 8.50 
RK47 4.95 350B 3.95 
EFSO .75I368A5 6.00 
52HAP7 . Write 371B .75 
191(601641 1.95 374B 3.95 
HY69 4.50 388A 1.49 
RK72 1.20 393A.. 8.95 
RK73 1.20 394A 3.95 
7ST 6.95 417A 8.50 
75TL 8.95 434A 15.00 
83V. 1.10 446A 1.19 
FG95i 5560 . 19.95 4466 3.50 
VT98 19.95 45071- 44.50 
98R 5.95 451 3.95 
100TH... 9.50 464A 
FG -104 29.95 I 469 
FG104, 5561. 29.50,471 
FG -105 . . . 19.00 527 
V U-111 
HF120 9.95j531 
122 2.951 CK536AX.. 
F -123A 7.75.559 

-951 WL530 

705A 
706AY 
7066Y 
706C Y 
706FY 
706G Y 
707A. . 

707B 
708A 
713A 
714A Y 

575A 13.951 726A 12.50 9589......... .69 
KÚ610 22.00 726B 45.001959 2.45 KU -627 17.50 730A.... _ 25.00' 979..... ... Write 
K U676 39.50 801A .39' 980D Write 
WL677 39.50 802 3.95 1005 .69 700A/B/C/D 16.50 803 3.75 1006 3.49 
702A 2.75 805 3.25 1007 89 
703A 4.75 807 1.59 K1069P7. Write 

807W 9.95 1613 .89 
808 2.95 1616 .90 
809 2.95 1619 .39 
811 2.90' 1624 1.45 
813 11.95' 1625 .39 
814 2.95 1626 .39 

1.50 815 2.90 1629 .39 
39.50 826 1.95 1631 1.75 39.50 828 9.95 1642 .69 
29.50 829 8.95, 1644 .89 
39.50 829B 9.95 2050. 1.40 39.50 8308 2.75 2051.. 1.10 

-.. 7.95 832A 9.50 5516 5.50 13.50 833A 34.95 5586 175.00 
3.95 836 3.45 5611 115.00 

.95 837 1.45 5635 8.95 
5.50 838 3.98, 5637 4.00 

5643 Write 
5546 8.95 
5651 2.75 
5654 2-00 
5670 4.30 
5672....... 1.29 
5676 L29 
5687 4.25 
5694 2.60 
5702 2.95 
5703 1.45 
5704 2.50 
5718 6.95 

845 8.50 '5719 8.95 
849 24.50 5750 3.10 
851 39.50 5787 6.00 
852 17.50 5814 3.25 
861 19.95 5844 4.50 
865 .98 5876 14.95 
866A 1.50 5911 1.00 
872A 2.75 5963 1.20 
874 1.10 6026 2.25 
878 1.95 8005 6.95 
884 1.40 8012 1.95 
889R 139.50 8020 1.25 
905 3.25 8025 4.75 
923 1.25 9001 1.25 
931A 5.50 9002 .98 
954 .33 9003 1.50 
955 .49 9004 .69 
956 .49 9006 .49 
957 .49 

Thousands of other types in stock. Send us 
your requirements. 

5 FIGURE only 
VEEDER ROOT 
COUNTERS 
MODEL S-1 

Size 44" wide x I-5/16" long. Dove- 
tail mounting -removable lever. 

715A 6.75 
71513 8.00 
715C 18.00 
717A .90 
719A 24.50 
720AY 249.50 10.95 7208Y 249.50 13.95 7200Y 249.50 

2.25 721A 2.95 
11.50 722A 1.95 
16.95 723A 9.95 
5.75 723A/B . . . . 16.95 
.95 724B 2.75 

1.19 725A 7.50 

e4:4 :ih 
JSAI.E'S ('O. 

ELECTRONICS 

Dept. E25 
7552 Melrose Ave. 

Los Angeles 46, 
California 

PANEL METERS 
R.F. MILLIAMMETER. 0-120, Wc.tun 

rd fl hake case, self-contained. AWS MR35- 
W120RFMA @ $17.50 

R.F. MILLIAMMETER, 0-150, Weston 743, 4" square flush case,w ext. heating element, scale 
cal. 0-10 @ $22.00 R.F. MILLIAMMETER, 0-150, Weston 733, 3" 

case, w ext. square flush heater, scale cal. 
0-3 @ $17.50 R.F. AMMETER, 0-1, Weston 743, 4" square flush case, w ext. heater, scale cal. 0-1 @ $22.00 

R.F. AMMETER, 0-2, Weston 743. 4" square flush 
case, w ext heater, scale cal. 0-2 @ $22.00 R.F. AMMETER, 0-16, Weston 640, 435" round 
flush case, w ext. couple @ $22.00 RECTIFIER TYPE VOLTMETER, 0-1.5, 2,000 
ohms per volt, Westinghouse NC -35, 335" rd fl 
case @ $11.50 LINE FREQUENCY METER, Dual Range, vibrat- ing reed type, 40 to 52 and 58 to 62 cycles, 100 to 150 volts, MT 30-F, 335" rd fl metal 
case @ $14.95 All items are surplus, new, in original cartons. and are turn, guaranteed. 
We specialize in meters and Instruments. Let us know your requirements! All makes, all types, all ranges. 

OVER 75,000 METERS IN STOCK 
FOR IMMEDIATE SHIPMENT 

MARITIME SWITCHBOARD 
Instruments & Accessories 

336 Canal St. New York, 13, N. Y. 
WOrth 4-8216 (7) 

[ WHOLESALE ONLY I 

ELECTRONIC COMPONENTS 
AIRCRAFT EQUIPMENT 

HYDRAULICS 

RADIO & ELECTRONIC SURPLUS 

13933-9 BRUSH STREET 

Detroit 3, Mich. TO 9- 3403 

T47A/ART-13 TRANSMITTERS 
BC -610-E TRANSMITTERS 
BC -312, BC -342, BC -348 RECVRS. 
BC -221 & LM FREQUENCY METERS 

ALLTRONICS 
BOX 19, BOSTON I, MASSACHUSETTS 

Richmond 2-0916, LYnn 8-3100 

$2.95 EACH OR 2 FOR $5.00! 
Upright Telephone complete with cord in 
Tested and Guaranteed condition. For In- ter -communication or extension. Complete 
list of telephone Darts, inter -communication 
sets, switchboards, handsets, magneto and dial telephones. etc. Write for list. F.O.B. 
Simpson, Pa. C.O.D. Shipments accepted. 

TELEPHONE ENGINEERING CO. "Dept. B" Simpson. Pa. 

FOR SALE 

SALT FOG CORROSION TEST CABINET 
Brand new Type CAS Industrial Filter and Pump 
Mfg. Co. Size 30" x I8" x 30" (less compressor) with air control valve, filter, 110V 60 cycle SP Heaters. Cost new -$911.00. Price -$710.00. 

FS -7780, Electronics 
230 W. 42 St., Ncw York 36, N. T. 

"SEARCHLIGHT" 
IS 

Opportunity Advertising 
-to help you get what you want. -to help you sell what you no 
longer need. 

Take Advantage Of It 
For Every Business Want 

"THINK SEARCHLIGHT FIRST" 
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SPECIAL SALE 
SPECIAL PURPOSE TUBES 

083/1/890 .95 5NP1 4 00 715B 
0C3/VR10S. .95 C6J S 75 715C 15.00 
O03/VR150. .85 SASS W.E... 2.00 717A 
1822...... 2.00 6C21 W.L....14.00. 721A 

6.00 

.80 
1 75 

1626........ 2.25 6J4 RCA.... 6.00. 807 
1P23 4.00 76P7 5 001 814 G.E 

1.25 
2.25 

2A4G 1.20 9GP7 7.50 837 
2C2I........ .35 10BP4. ... ..10.00 860 

1.20 
4.00 

2C26 .25 1071 .75 866A 
2C39A 19.75 10Y...... . .d5 876........ 

1.10 
.70 

2C40 7.25 FG -17/5557.. 4.00 884......... 
2C42 G.E ..I7.50 240 Eimac.. 1.751 923 

1.50 
.70 

2C46 G.E... 15.00 FG32/5558.. 5.50 931A RCA 
2C51 W.E.... 5.25' R1672 85, 954 

3.95 
.35 

2021W 2.25, 100TH 955 
2E22...... 1.75, Eimac.. .. 6.75 957 

.35 

.35 
2E24........ 3.75 VU111 1.00 958A 
2E26 2.75 120A W.E.... 5.001 1003 

.55 

.75 
2E30........ 1.65, 121A W.E.... 2.50 CK-1005 
2J22 6.75' 0-123*..... 7.00 CK-1006.... 

.50 
3.00 

2J26 13.751 F -127A 15.00 CK-1007.... 
211 T4C 1613 2J31 22 50 V 

.8S 
.80 

2132 22.50 G.E .49 1616 
2133 22.50 231D 2.001 1619 

.85 

.25 
2134...... .22.50 
2148 22.50 

250TH 20.00 1622 
304TH 1624 

2.00 
1.25 

2K22 35.00 
2K23 27.50 

Eimac.. .. 6.75, 1625........ 
307* 3.25 1626........ 

.30 

.30 
2X2/879 309A 5 001 1629.. 
3API 5.00 310A W.E.... 5.00 1644 

1.00 
.50 

3624........ 4.00 
3826 3.50 

311A 
3130 3 00 2051........ .90 

3BP3 . 4.00 
3C24/24G 

3718 1.50'1 5670 
393A 6.50 5726 

3 25 
1.75 

Eimac.... 1.75 394A 3.00 7193.. 
3C31/C1B... 3.00 417*....... 7.00 8011 

.40 

.85 
30P1 3.50 471*.. 2.00 8013A 
3DP1A 5.50 507AX 1.25 8020........ 

4.00 
1.25 

3E29 12.50 559 1.25 9001 
3 G PI 3.50 W L-681/686 .32.50 9002 

1.00 
.80 

58P1 5.00 705A 1.50 9003 
5C22 Solo.. .40.00 RK -707A.... 7.00 9004 

1.25 
.25 

SCPI 4.00 715A 4.50 9006.. 
CRYSTAL DIODES 

.25 

11021 1.00 1N2313 2.75 
1N23* 2.50 11426 6.75 

RECEIVING TUBES 
1A7GT .50 OAKS .65 6SN70T . 

1C5GT .40 GAM.90 606G, GT... 
.55 
.40 

1L4 .50 GALS .451 6XSGT ..... 
1LC6 .40 6AT6 .40 6Y6G 

.45 

.60 
ILH6. .. .. .. -40 
1LN5 .40 

6AV6 .40 7C5 
6BG6G 1.70 7C6 .50 

1RI/1294.... .40 
185 .50 

6C4 .501, 7E5 
6C5 .40 7E6 

.50 

.50 
155 .50 
174 -50 

606 .50 
606 .50 

l2Á6... 
12AT7 

50 
85 

3A4 .60 
3AS....... -75 

6F6 .60 
6H6 .45, 

12AU7 
12C8 

.50 

.95 
306 .40 34 .50 

615 .40112K8 ... 
637 .40 125F7 

.80 

.50 
3015G7.. .50 .50 
354 .50 

6K5GT 50 125H7GT-.. 
6K6GT .50I 12SJ7 ... .50 

.50 
SU4 G... .. .40 
5W4........ .50 

6K7 40 25L6GT 
6148 .75 30 . . . 

.50 

.50 
553 .40 
6Á87 .75 

6L5G .. .. .60 
6L6 1.25 

35. ........ 
39/44 

.40 
40 

6AC5GT .95 
852 .60 

.85 6L6G, GA6AC7. 

.60 6L7 
5085 
80 

.50 

.35 
OAFS/G .50 
GAGS..... .60 

Gal .50 
6137, GT.. .50 

83V .95 

GAG? .95 6507 .50 
65L7GT. .65 

TERMS. NET ID DAYS TO RATED FIRMS. 
F.O.B. N. Y. 

ALLIED ELECTRONIC SALES 
74 Cortlandt Street New York 7, N. Y. 

Phone BArclay 7-5839-5840 

RELAY SPECIALISTS 
AUTHORIZED FAC TORY DISTRIBUTORS 
STRUTHERS-DUNN POTTER & B RUMFIELO 

Ilt, 

te 4s-t" 
SIX -POLE DOUBLE 
THROW ALLIED 
PBN-I8D-39 has 10 _____- 

AMPERE 2800 CON- 
i.41Y TACTS 2800 ohm coil operates on 30 Mills u 

DC OR 110 V. DC 
WE CARRY A COMPLETE LINE OF ACRO COIN 6 

SNAP SWITCHES 
Guardian RelayS..TYPe e 110. 110V. 60 cycles 
IA and 28.53.95 3A and 10.$2.50 2A and 2C.$2.50 
Allied Control Relay -BO 635-DPDT-24v. DC coil .51.95 

SIGMA SENSITIVE RELAYS 
Type 4A -Plug ,-2000 ohm coil $3.95 
Type 5R -P Iug 

'-Dual 
100 ohm coil $4.95 Td -7500 $5.95 

TYPO 5R LP Dust 
pe 5RJ Norm. 

scover-Dual 70m hm I coil $4.95 
ARC 3 RELAYS 

Colonial Electric 155340 and 155342 $1.95 
W. E. Single 1000 ohm coil operates on 6v, DC -1C 

contacts $2.95 

ADVANCE REI. AYS AND GUARDIAN STEPPERS 6 
SOLENOIDS ALWAYS IN STOCK 

100,000 
RELAYS 
ALL TYPES 

RADIO DEVELOPMENT & SALES CO. 
323 ATLANTIC AYE. ULSTER5-0488.8KLYN. I,N.Y. 

WE BUY AND SELL 
GOVERNMENT SURPLUS 
electronic components, units, wire, etc. 

Your Inquiries Invited 

LAPIROW BROS. 
1649 Heffner St. Cincinnati 23. Ohio 

Kirby 1285 

X-RAY 
All types for industrial and experimental 
application. Tubes, cables and compon- 
ents. 

MEDICAL SALVAGE CO., INC. 
217 E. 23rd St., New York 10, N. Y. 

Murray Hill 4-4267 

Public Auction Sale 
FRANK D. HOLMES, Auctioneer 

Will sell on Tuesday, June 16, 1953, 11 A.M. 
at 17 Lewis Street, Eatontown, New Jersey, 3 

miles from Red Bank, N. J. by order of Marc 
Manufacturing Corporation. 

ELECTRONIC TEST EQUIPMENT, ETC. 

* GENERAL RADIO FREQUENCY STANDARD 
W, Power supply. multivibrator, standard oscillator and interpolation oscillator. 

* SIGNAL GENERATORS 
Measurements models 80, 75, 65B, 78, 84, (2) federal 605 -CS. Boonton 150 A, 

TS 13 AP, TS 155, 1122, ferris microvolters model 10B, 18B and 18C, Hewlett Pack- 
ard 205-A, S Band Signal Generator, Hickok 199, etc. 

* MICRO WAVE EQUIPMENT 
X Band Spectrum Analyzer, X Band and S Band terminations, Sperry Klystron 

signal source MKSX 12 (3), General radio type 874LB coaxial slotted line, wave 
guide slotted lines X Band and S Band, X Band frequency power meters, TS 33/AP, 
TS 36/AP, Lavoie frequency meter model 1105, TGP 6SE pulse generator, measure- 
ments 79B pulse generators, 410 R Klystron W/power supply, Hewlett Packard 
Spectrum Analyzer R.R.L. model 1230, etc. 

* Q METERS 
2 Boonton 160A Q meters, Boonton 170A Q meter, Boonton 110 A QX checker. 

* SCOPES 
P4 synchroscope, TS100 AP, Reiner model 556, DuMont 248 W/power supply, 

RCA 160B (2), RCA 155, several panoranic adaptors, RCA 9 inch consolescope, etc. 

* MISCELLANEOUS 
Hewlett Packard Wave Analyzer, GR 650A impedance bridge, (3) Clough-Brengle 

230A condenser bridge, Lavoie type 0-200 harmonic frequency generator, Hewlett 
Packard #325 B noise distortion analyzer, TBN-3EV W Bridge, TS 12 VSWR ampli- 
fier, ferris 34A VHF Xtal calibrator, Knight frequency standard, Exterline angus 
recording meters, AN/APR 4 receivers and tuning units; AN/APR 1 receivers and 
tuning units, T-85/APT-5 transmitters, G -R output power meters, Measurements 
model 62 -AC VTVM, Ballentine AC voltmeter, GR 726-A VTVM, GR reactance 
meter, Kay megasweep, Measurements model 59 TS 19. Power supplies, miscel- 
laneous waveguide and components, Field intensity meter RCA TMV-75-B, GR 

1611 A capacitance test bridge, Measurements 58 field strength meter. Sylvania 
power supply -3000 volt 2 amp, 417 R Klystron W/power supply, Electrostatic 
voltmeter 0-10,000 volts, sheet metal brakes, vacuum pumps, plue print developer, 
oven, desk, filing cabinet, adding machine, typewriter, teletype writer, etc. 

INSPECTION: June 15, 1953 

Terms: 25% cash or certified check -Phone: Eatontown 3-0993 

AN/APR-4 LABORATORY RECEIVERS 
Complete with all five Tuning Units, covering the range 38 to 
4,000 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, radar; 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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SEARCHLIGHT SECTION 

Resisco 
Corporation 

SOLA 
CONSTANT VOLTAGE 

TUBES 
204A 10.00 

OIL CAPACITORS 
4-600 1.25 

TRANSFORMERS 304TL 5.00 800 1.50 
250 VA 30.00 

95-125/115 V 
803 
808 

3.00 
2.00 

10-600 
20-600 

2.50 
5.00 

500 VA 50.00 
95-125/115 V 

814 
838 

2.50 
3.00 

4-1000 
8-1000 

1.50 
2.50 

849 10.00 .5-2000 1.25 

FILAMENT 
860 
861 

3.00 
10.00 

1-2000 
2-2000 

1.50 
2.00 

TRANSFORMERS 4 -2000 3.00 
5V 2A 7.50 

WE D-122886 
5 V60A 10.00 

KENYON S-13377 
5 V 115 A 12.50 

KENYON S14940 
5 V 6.5 A (35 KV) 7.50 

THOR. T-48581 

SWITCHES 
SPST TOGGLE 15.00, 

C -H 8803K5 
30 A BREAKER 

HEINEMANN 0711-30 
5 A BREAKER 

HEINEMANN 0711-5 

C 

1.00 

1.00 

1-2500 
2-2500 
4-2500 
1 3000 
2-3000 
2-4000 
3-4000 
1-5000 

1.75 
2.50 
4.00 
2.50 
3.50 
5.00 
7.50 
4.00 

5 V 10 A (35 KV) 10.00 
WE KS -8867 

RHEOSTATS 
100 Ohm 100 W 2.50 

2-5000 
1- 6000 
2 -6000 

10.00 
6.00 

15.00 

VARIABLE VOLTAGE 
TRANSFORMERS 

H -H C-100 
25 Ohm 300 W 

H -H E-300 
4.50 

3-8000 
1-10 KV 
.1-13 KV 

35.00 
18.00 
10.00 

115 0--115 V 35.00 
POWERSTAT 2 KVA AUDIO REACTORS 

1-15 KV 
.25-20 KV 

30.00 
15.00 

230 0-230 V 25.00 
TRANSTAT 1 KVA 

1 H 800 MA 10.00 
AMERTRAN 29025 

.5-25 KV 
1-25 KV 
.125-27 KV 

35.00 
50.00 
15.00 

western engineers 
ELK GROVE, CALIFORNIA 

GEORGE WHITING, OWNER 

NOW! CUT COSTS! INCREASE PROFITS! 
Save on POTS TUBES RESISTORS 

Carbon Potentiometers 
TYPE JU -RATED AT 
2 WATTS Shafts up to 
2" long 

1 to 5 

6to11 
12 to 24 

25 

and 

over 

110 

105 

100 

5 

1822 2.00 
1824 9.50 
2C39Á 27.00 
2040 12.50 
2C43 17.95 
2C51 5.75 2021 1.35 
3Q4 .75 
354 .75 
SFP7.. 3.49 
GAIS 1.35 
OAKS 65 6A1(591/1.79 
6AK6 .99 
GALS6ÁQ5.. 

. .50 6ÁR6.., 2.75 
GAS7G 4.25 
616W 3.50 6507W 3.75 
65J7 .75 6V6GT .75 
717A 1.75 
725A 5.95 
10Y .35 24G 1.25 
100TH 7.95 
304TH 6.75 
39aÁ 3.75 
801A .35 
954 .25 
955 .35 956................35 
5654 ..... .. 1.98 
5670 S.50 
5687 5.25 
5702..... .. 4.00 
5704 2.50 
5705 1.50 
5726 2.10 
5744. 3.98 
5763..... 1.50 
5787 4.50 
5829 2.25 
0013 2.50 520.,..... 1.25 8025...........4.50 
9004.................35 
9006 .35 ELC6J.. 7.50 
ELC6C 13.95 

ERVING THE WORLD OF ELECTRONICS 

366 Broadway, N.Y.C. 13. RE 2-0284 

Type LB -V2 WATT 
Type GB -1 WATT 

Type HB -2 WATTS 

Insulated 
Carbon 

Resistors. 
Standard 

R.M.A. Values, 
10 ohms to 

22 meqohms. 
Money Back 
Guarantee! 
Immediate 
Delivery! 

Type Watt.' Tol. 

P 

I 13790 

GB 1 
Ì 

5% 
10% 

EB 

HB 

ï 

l 

2 5% 
10% 

100 to 500 to 
499 999 

1000 
and 
over 

.08 .075 .07 

.D4 .037 .035 

14 .12 .11 
.07 .06 .055 

.18 .16 .16 

.09 .08 .08 

TREMENDOUS STOCK 
LOWEST PRICES 

IMMEDIATE DELIVERY 

Write for 
FREE color code sheet 

ELECTRONIC 

EXPEDITERS 

SUPPLYING 

THE NEEDS OF INDUSTRY - 
GOVERNMENT - FOREIGN 
PURCHASING COMMISSIONS 

WITH 
COMMUNICATIONS 

EQUIPMENT, RECEIVING 
AND TRANSMITTING TUBES, 
AIRCRAFT ELECTRONICS- 

INSTRUMENTS - 
IN STOCK -OIL BATHTUB CONDENSERS, 
OIL FILLED CAPACITORS, INSULATED 
CARBON RESISTORS, SIGNAL CORPS 
TRANSFORMERS, RADIO -TELEVISION COM- 
PONENTS. 

PROMPT ATTENTION 
GIVEN TO ALL INQUIRIES 

Rated -Dun & Bradstreet 

tectonic xpeefitem 

New Address -1217 W. Morse Ave. 
Chicago 26, Illinois HOLLycourt S-0820 

Cable Address: "ELEXPEDITE" 
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SEARCHLIGHT SECTION 

APS-3 
APS-4 
APT -5 
SN SA 

DIRECTION SELENIUM RECTIFIERS 

un mañUthct ure other Selenium Rectifters, Selen- 
ium RectifierP Supplies. XFM1tS., & Chokes. 

LISTING OF 
PARTIAL TUBES AND STOCKS 

0A2 .90 
0A4G 1.00 
0B2 1.00 
OD3/VR150 .88 
1A7GT 

.9Ó 

.80 
8.00 

12.50 
.60 
.90 

2.50 
17.50 
2.25 

1B3GT .. 
1B23 
1B27 
3L4 
1LA6. 
1N216 
1N21C 
1N23A.. . . 

1N23B.. . . . 3.49 
1N34A. . .75 
1N44/400B.. 1.21 
1N45/400C.. 1.39 
1N48 (GE).. .55 
1N54 (Syl.)1X2A 

.90 
2C43 13.95 
2C51 3.95 
2C52 5.50 
2D21.. 1.25 
2E24 2.50 
2E30. 1.95 
2172 6.5 

32 29.95 
2.134 25.25 
2.139 40.00 
2148 24.25 
21(25 27.00 
2K45.. ...110.00 
2X2 .50 
2X2 A. . 

- 
. 1.40 

3A4 .59 
3AP1. 9.03 
3628 7.30 
3B29 9.95 
3BP1 5.75 
3BP11. 9.50 

3C23 (GE) 9.50 
3C24/24G 1.35 
3C27 7.50 
3C33 9.00 
3D6/1299 .50 
3E29/829B 8.95 
3Q5GT/G . .99 
354 .80 
4X150A.. . . 25.00 
4-125A 22.00 
4-250A 32.00 
5021 (WE) 14.75 
5R4GY.. . . . 1.25 
5U4G .55 

6V4G .95 
AB7 .98 

6AC7 .77 
6AF4. 1.50 
6AG5 .70 
6AG7 1.25 
6AH6 1.00 
6AJ5 1.30 

6AT6 .60 
6AU6 .59 
6AV6 .49 
6B8 .70 
6BE6. .55 
6BG6-G.. . . 1.35 
6BH6 .60 
6BQ6GT. . 1.20 
6BZ7 1.35 
6C4 .45 
6CB6 .55 
6CD6-G... 1.60 
6F6 -M .69 
6F8 -G .85 
6G6 -G .85 
6H6 .70 
6J5GT .45 
6.16 .62 
6J7 .70 

6144 K4ÁSylv.) 
3.53.56 

66K6GT.. 
. . . .59 

6K7 Mtl .20 

STANDARD BRANDS 
VACUUM CAPACITORS 

50 MMF. @ 
20,000 Volts 

Stock Up at 
Only $9.95 Each 

6AK5 .65 
6AK5-W... .90 
6A K6 .98 
6A L5 .50 
6AN5 2.26 
6A55 ... .70 

6L6 -G 1.19 
61-6 GA 1.20 
61-6 Mtl 1.9 
61.7 .80 
6N7 Mtl .80 
6Q7GT. ... .80 

Buy Direct 
From 

M'facturer 
Full -Wave Bridge Types 

Current 
(Con- 

tinuous) -sss- 
1 Amp. 
2 Amps. 

255 Amps. 
4 Amps. 
6 Amps. 

10 Amps. 
12 Amps. 
20 Amps. 
24 Amps. 
30 Amps. 
36 Amps. 

18/14 
Volte 

36/28 
Volts 

54/42 130/100 
Volts Volte 

51.35 
2.20 

4.25 
4.75 
6.75 
8.50 

13.25 
16.25 
20.00 
25.00 

$2.15 
3.60 

7.95 
9.00 

12.75 
16.25 
25.50 
32.50 
38.50 
48.50 

53.70 
5.40 
6.00 

12.95 
13.50 
20.00 
25.50 
38.00 
45.00 

57.50 
10.50 
13.00 
25.25 
33.00 
40.00 
45.00 
79.50 
90.00 

New Selenium Rectifier Transformers 
PRI: 115 V.. 60 cycles in. 4 Amps 58.75 
SEC: 9, 12, 18, 24, and 36 12 Amps 16.75 
volts 24 Amps 35.75 
Continuous Ratings 50 Amps 59.75 

New Selenium Rectifier Chokes 
4 Amps. -.07 Hy. -.6 ohm. 57.95 

12 Amps. -.01 Hy. -.1 ohm 514.95 
24 Amps. -.004 Hy. -.025 ohm .529.95 

FILTER CAPACITORS 
Capacity W. Voltage Ea. 

500 MFD. 50 V. .98 

1000 MFD. 12 V. .50 

3000 MFD. 20 V. 2.25 

5000 MFD. 50 V. 3.75 

657 Mtl... .98 
6507 .79 
65G7 .72 
665K7GT(Syl) 

.62 
65L7GT .60 
65N7GT.. . .70 
6V6GT .55 
6W4GT ... .55 
6W6GT .85 
6Y6 -G .88 
6X5GT.. . . .54 
7A7 .69 
B7 .85 

7A8 .69 
7C5 .69 
7C6 .59 
7C30 85.00 
7F7 .69 
7GP7 4.95 
7H7.. .72 
12A6 .50 
12AT7 .75 
12AU7 .62 
12AV6 .49 
12AX7 .79 
12BA6 .57 
12606 .75 
126E6 .57 
12BH7. 1.15 
125A7 .75 
125F5 .70 
12567 .80 
125147 .63 
12517 .69 

12SK7 
12SL7 
12SN7GT.. 
125Q7GT.. 
125R7 
14F7 .80 
25AV5 1.25 
25BQ6GT. 1.00 
25L6GT .65 
25Z6 .67 
2807 1.50 
3565 .49 
35C5 .49 
35L6 .69 
35-T(Eimae) 3.00 
35Z5GT. . . . .49 
42 .65 
5005 .50 
50L6GT .55 
101-F(WE) 1.00 
FG -105.. . .17.00 
117Z6 1.00 
F -123A 6.50 
211 (GE) .75 
250TH 17.00 
FG -271/ 

5551 55.00 
274A & B . 3.00 
275-A (WE). 3.00 
304 -TH . . . . 7.75 
304 -TL 8.75 
310-A WE) .5.45 
311-A WE). 6.50 
328-A WE). 5.00 
359-A (WE). 4.00 

79 
.65 
70 

.63 

.60 

371-B " 
373-A (WE). 4.00 
374-A (WE). 3.50 
387A (WE) 2.50 
403-B (WE). 7.50 
407-A (WE). 5.00 
408-A (WE). 2.75 
464A/2C43 7.95 
700-D 40.00 
707-A 5.00 
707-B 9.95 
715-A 5.00 
717-A .88 
725-A 5.50 
803 3.95 
80 3.25 
8657 1.59 
811 2.90 
811-A 3.50 
812 2.70 
812-A 3.50 
816 1.25 
829-B 12.95 

837-A 160 85 
838 2.95 
860 3.95 
861 15.00 
865-A(Hyt ) 1.55 
872-A 3.95 
955 .35 
991/NE16 .50 
NE48 .50 
1613 .75 
1616 .70 A RRW 

QtelTll[nelT1 
135-C LIBERTY STREET NEW YORK 6, N. Y. 

1622(6L6M). 1.95 
1625 . .35 
1626 .18 
1631. .70 
1632 .70 
2050 (RCA) 1.35 
2051 

(Hyt.) 4.50 
5516 (Hyt) 4.50 
5528/C6L 12.00 
5608-A 3.95 
5634 4.50 
5637 3.00 

5638 3.00 
5646 (Syl) . 8.25 
5654 1.75 
5663 .80 
5686 3.00 
CK-5703... 2.00 
CK-5744 2.25 
5751 3.50 
5838 3.00 
CK-5886 3.00 
5800 (Viet.) . 6.50 
5803 (Viet.). 2.75 
5814 2.95 

5844 3.00 
5910 .75 
5995 3.50 
8020 .98 
9001 1.20 
9002 .85 
9003 .95 
9004 .35 
9006 .30 
AX9903. 17.75 
5D -917A . . . 3.00 
661-9800. . . 3.00 

_IIIIIIIIIIIIIIIIIIIIIIlII1IIIlIIIIIlII111111I111_" 

F3 

= WESTERN ELECTRIC HANDSET 
W.E. Push -to -Talk F3 Hand sets -Brand new 
with 4 Cond. Coiled cords. Model F-3-EW-3 - 
W -built-in Switch $9.75 ea. 

20 or more $9.50 ea. _ 

-;IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII: 
Terms: FOB -NYC -25% Deposit with order -or 
send full remittance to save COD charges -Rated 
Firms (D.&B.) Net 10 days - All merchandise 
guaranteed. CABLE: BARRYLECT, N. Y. 

Phone: REctor 2-2562 

Looking for 

ELECTRONICS VALUES ? 

Harjo Has 'Em! 
CERAMIC CONDENSERS! 

$10 val. 
Kit of 50 asstd. Brand 
new, standard brands. 

$1 
postpaid 

METER SPECIAL, 0-1 MA Meter, 2" round, new, 
boxed $3.95 

BRAND NEW 67/2 V. BATTERY -Standard Type, 
Army Surplus. Fine for portable radios, Geiger 
counters. Test equipmt. Dealers write for 98t 
quantity prices. $2.65 Value only T 

TEST EQUIPMENT 
DRASTICALLY REDUCED! 

TS-47/APR iS-184/AP 1.72-J 

TS-89/AP TS-204/AP 710A UHF 
IE-17 Sig. Gen. 

TS-126/AP IE-19 TS131/A P 
1-56 'i5 -183/U 

IN STOCK RIGHT NOW! 
BC -348 BC -342 BC -611 
ARC -3 ARC -1 ART -13 
BC -221 APN-9 LM 

SPECIAL VALUE! 
Acorn Tubes 954 & Sockets 

Brand New 29¢ per set -4 sets $1 

LOOKING FOR RADAR EQUIPMENT? 
Parts Also Available! 

AN/PPNI APQ-13 
AN/PPN2 APS-I5 
ARQ-8 APAI7 
TPN-2 APA-23 

Attn: Schools, Labs, Hams! WE PAY 
MORE for Radio Parts, Equipm't! Cash 
in surplus -or trade. Write now. 

HARJO SALES CO. Dept. E-2 
Write for FREE Surplus Catalog 

4109 Burbank Blvd. Burbank, Calif. 
P. O. Box 1187 -Magnolia Pk. Sta. 

CABLE: HARJO PHONE: ROckwell 9-2411 

We have one of the largest stocks of special purpose tubes in the United States 
for immediate shipment. We sell tubes only and consequently each order receives 
individual attention from tube specialists. We sell only new tubes, standard brands, 
either JAN or commercial specifications depending on stocks on hand. 

0A3/VR75 1.04 4ÁP10 3.95 
0B2 1.25 4B28 2.95 
OB3/VR90 1.05 4J42/700A 24.50 
0C3/VR105 .99 5AP1 3.49 
OD3/VRI50 .85 5C30/C5B 3.75 
1B22 2.25 5FP7 1.95 
1B26 2.25 C5B 3.75 
1B27 13.95 5R4GY 1.49 
IB29 2.45 C6A 5.75 
1B32 3.50 6AK5 .79 
IB36 6.95 6B8 .85 
iB56 34.50 7BP5 14.95 
EL1C 2.49 7C4 .59 
1D8GT .89 7E5/1201 .59 
1L4 .59 10Y .75 
1N21B 2.75 I2A6 .59 
1N23A 2.50 24G 1.39 
1N23B 3.50 30Spec .69 
1N34A 1.19 RK34 .59 
1N38A 1.19 35TEivac 2.75 
1N54A 1.19 4SSpec .33 
1N58A 1.19 VT52 .19 
IR4/1294 .89 VT62 2.75 
1T4 .69 FGSIA 3.49 
2C21/1642 .59 RK72 1.25 
2C22/7193 .30 RK73 1.25 
2C26 19 RK7S 5.75 
2C26A .45 REL5 16.95 
2C34/RK34 .59 VT90 .89 
2C40 8.95 VT98 16.95 
2C43 14.95 100TH 7.75 
2C44 1.15 VU111 .95 
2221 16.95 HY1l4B .95 
2J22 16.95 VT127 1.75 
2J26 14.95 VT127A 2.95 
2227 14.95 F128A 89.50 
2.139 9.95 205B 1.49 
2140 29.95 211RCA 1.75 
2261 39.95 211(VT4C)RCA. . 1.75 
2262 39.95 217C 6.95 
2K25 27.50 250TH 18.75 
2V3G .89 250TL 16.95 
2X2 55 285A 8.95 
3117/1291 .59 286A 5.75 
3B22 2.49 304TH 9.95 
3C24/24G 

4..39 95 
304TL 9.95 

3CPI/S1 1.49 307A 5.75 

306/1299 ,39 316A 1.25 

3E29 14.95 328A 4.95 
3FP7 1.95 329A 7.95 

231A 4.95 830B 2.60 
350B 5.95 832A 9.50 
353A 4.25 836 4.95 
357A 14.95 837 1.95 
371B 1.95 841 .59 
388A 1.49 843 .39 
394A 4.75 860 3.75 
WL417A 14.95 861 14.75 
450TH 48.95 864 .75 
530 16.95 865 1.25 
531 16.75 866A 1.49 
532A 3.50 869BX 49.50 
533 16.95 872A 3.95 
559 1.00 874 1.19 
HY615 .39 876 .95 
700A 22.50 879 .49 
701A 4.50 931A 4.95 
702A 2.49 954 .35 
703A 4.751 955 .55 
704A .89 956 .69 
705A 1.49 957 .35 
706AY-DY 39.50 958A .65 
706EY-GY 39.50 E1148 .33 
707A 7.49 EF50 1.09 
708A 3.75 CK1005 .75 
710/8011 .89 1291 .59 
713A .95 1294 .89 
714AY 9.9S 1299 .39 
715A 6.95 1608 3.95 
715B 14.95 1616 1.95 
71SC 22.50 1619 .75 
717A 1.25 1625 .40 
718BY 39.95 1626 .40 
721A 2.95 1629 .39 
722A 2.95 1636 2.95 
723AB 24.50 1642 .59 
724B 2.50 2051 .89 
725A 8.95 7193 .39 
800 1.75 8011 .59 
801A .75 8012 3.95 
803 4.95 8013A 3.95 
805 3.90 8020 2.95 
807 1.65 8021 2.95 
808 2.50 9001 1.50 
811 2.90 9002 .95 
812 2.70 9003 1.75 
812A 3.50 9004 .33 
813 11.95 9005 1.90 
814 3.75 9006 .25 
815 3.25 6 Amp TunBar 
826 1.75 Bulbs .... 2.95 

MARITIME INTERNATIONAL COMPANY 
11 STATE STREET 
Phone: Dlgby 4-3192 

NEW YORK 4, N. Y. 
Cable Address: FOXCROFT 
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SEARCHLIGHT SECTION 

THIS MONTH'S HERSHEL SPECIALS 
BK 22 K Relay 3.95 G.E. Sensitive Relay K 27)853 2000 ohm 

SPDT 2.95 
G.E. HV Relay DPDT 30 ohm 12 V DC (ideal for Ant. Changeover) 2.95 Advance Relay #RC 1105 24 V DC 270 ohm 

Con. 20 amps 1.95 
Cook Relay #811 telephone type SPDT- 

7000 ohms 1.95 
Cook Relay #796 SPST 200 ohm 1.49 Guardian Magnetic Contactor #NAF-1204-3 

28 V. DC 1.95 Hart "Diamond H. Magnetic Relay SPST 
type 114 24V DC #694R10B 2.95 Butterfly Condensar Type A 76 to 300 

4.95 Type B 300 to 1000 MC 4.95 
.01 Mfd 8000 V. Mica Cond 4.95 
.1 Mfd 7000 V. can type paper 1.95 
.002 Mfd. 3000 V Mica Cond .69 Sangamo type HS Mica Cond. 0005-2500 V 

DCWV .49 Sang mo type HS Mica Cond. .02-600 
.19 

2 Mfd. 7500 DCWV oil filled 14.95 
1 Mfd. 5000 DCWV oil filled 4.95 

1 Mfd. 6000 DCWV oil filled 6.95 
Dual Padders 3 to 12 MMfd (ideal for 

Wave traps) .29 
Mallory FL -17A Filter Unit 25 amp 35 Volt (ideal for Mobile Gen. interference) .95 
R. L. Drake filter F15 U (Stop your TVI 

with this High pass filter) 3.95 
Low pass filter 500 ohm line 3000 CPS cut 

off 1.95 Modulation transformer PPP 61.6 to 3000 
ohms 2.95 

6SN7 to 815 Grids 1.95 
815 Class AB2 3.95 
Scope Tfr. Pri. 110 V. Sec. 4000 V at 10 

MA 3.95 
Modulation Tfr for BC375 or 211 Tubes 3.95 

RCA Output Tfr #900885 PP 61.6 25 
Watt 1.95 

Output TFR 6V6 to VC .69 
Output Tfr 6F6 to 500 or 250 ohm .69 
Output Tfr 50L6 to VC .49 
Swinging Choke 2 to 7 H 550 MA 6.95 
Swinging Choke 6H 200 MA 2.45 
Choke 5.9 H 450 MA 4.95 
Tubes: 
814 New 2.95 
8020 New 2.95 
VT 141 4.95 
2 J 31 9.95 
304 TL 7.95 
703 A 4.95 
832 4.95 
Lip Mike W.E. Navy type #CW 51071 .95 
Redmond Model 3565 Blowers 110 V. 60 

cycle 2" opening 7.95 
Westinghouse type FL 115V 400 cycle 

Blowers 
Interphone 

tubes 
G.E. 2(/2W Argon Glow lamps 
J-38 Keys 

4.95 
amplifier BC -212-G with 

4.95 
.29 

1.49 
Phosphor Bronze Ant. Wire 300 ft Spool 

#SC W147 1.95 
A-5 Automatic Pilot directional Gyro 29.95 
10 MC 1st and 2nd IF (FM) Transformers 

midget type .95 
456 KC 1st and 2nd IF (AM) transformers 

(standard) .69 
30 MC I.F .95 
T-107 1st Lim. 5 MC -IF 1.49 
T-109 5 MC Disc. 1.49 
T-104 35-110 MC -IF .95 
T-105 35-110 MC -IF .95 
T-110 35-110 MC -IF ,95 
Sperry Bombsight type S-1 Part No. 

644830 49.95 
Brush kit for all types of Dynamotors. 25e 

per kit and up. 
Willard 2V-20 AH #8-452 Battery 3.95 

20% Deposit with order. Balance C.O.D. Michigan Residents add 3°o Sales Tax. 

HERSHEL RADIO COMPANY 
#5245 Grand River Ave. Detroit 8, Michigan 

HIGH VOLTAGE POWER SUPPLY 2C40 TUBES 
Many models available in ranges 
from 2500 to 25,000 volts D.C., 
with or without built-in meters. 

Send for free catalog E-6 
PRECISE MEASUREMENTS CO. 

BRAND NEW BOXED AND SEALED 
$5.90 EACH 

ATLAS DISTRIBUTORS 
942 KINGS HIGHWAY, BROOKLYN 23, 

Phone ES 5.9435 
N. Y. 1 165 Moorlands Drive St. Louis 17, Mo. 

COMPARE THESE PRICES 
33-2K22 $17.95 
JAN RAYTHEON IND. PACKAGED 
91-2K23 $9.95 
WESTERN ELECTRIC 

UNIVERSAL ELECTRONICS 
6219 3rd ST. N.W. WASH., D.C. 

PHONE TUCKERMAN 2-3711 

SYNC GENERATOR 
FOR SALE 

RCA Type TGIA 
Immediate Delivery 
FS -7893, Eiretronics 

330 W. 42 St., New York 36, N. Y. 

TELEPHONE 

RELAYS -- 
Large Stock of 

CLARE, TYPES C D & E 
COOKE, AUTOMATIC -ELECTRIC 

ALL TYPES of COILS and PILE-UPS 
.Send Us Your Specs. /or Our Qrwta 

CLARE TYPE C STANDARD SIZE 
SENSITIVE TELEPHONE RELAYS 

Coil Contacts Will Close at Pelee. 
1) 6500 ohms IA 4 MA $2.25 ea. 
2) 6500 ohms 1C 2 MA 3.00 ea- 
3) 6500 ohms 1B -1C 3.5 MA 2.75 ea - 
4) 6500 ohms 2A 4 MA 3.00 sa. 
5) 6500 ohms 3A 4 MA 3.00 ea. 
6) 6500 ohms 3A -1B 4 MA 3.00 ea. 
7) 6500 ohms SA $ MA 3.25 ea' 

CLARE TYPE G HALF SIZE 
SENSITIVE TELEPHONE RELAYS 

Coil Contacts WIII Close at Piles 
1) 6500 ohms 2A 5 MA $2.50ea. 
2) 5800 ohms 3A 4 MA 2.50 aa. 
3) 5800 ohms 2B -1C 5 MA 2.50 ea. 
4) 4850 ohms 1C 4 MA 2.50 ea. 
5) 3600 ohms 1C 6 MA 2.00 ea. 
6) 4850 ohms SA 5 MA 2.00 ea - 
7) 3300 ohms (Nona) ACTUATOR 1.50 ea. 
All above Relays may be used for coulissons duty 

operation on 110V. D.C. 
OTHER TYPE G TELEPHONE RELAYS 

1) 1300 ohms 1A -1C 24 or 48V. 52.50 ea. 
2) 400 ohms lA 1.2 or 24V. 1.65 ea. 

CONTACT SYMBOLS 
A=Norm. Open B=Norm. Closed C=&.P.D.T. 

G.E. Relays #CR2791-B109P36 Coll -10.1100 ohms 
Contacts 1A, lB Operates on 8 MA.. Price $1.65 
Signal Wheelock Relays #ß:S9665 Coil -2,000 ohms 
Contacts -SA, 1B, 1C Oper. at 9 Ma Price ---42.75 ea. 
Leach Relays Type 1025 -SN -BE. Coll -24V. 425 
ohms. Contacts-D.P.S.T. Norm. closed. Rated 
at 10 Amps Price --$I.50 ea. 
Five Prong CR -2791 G.E. Plug In Relays. 
1) C -103C25 2200 ohms SPDT 4.5 MA...54.00 sa. 
2) C-1041328 700 ohms SPDT 6 MA $3.00 ea. 

Slow Release (For SCR -522-A) Telephone Relaya 
l'art eA1825,º, Signal #227650.3....Price $2.00 M. 

Ciare SK -5032 (Hermetically Sealed) Plug -In 
Relays. Coil -30 ohms 6 volts Contacts-DPDT. 

Price -$4.00 ea. 

Sigma Type 5F Sensitive Relays Coil Re- 
sistance -70 ohms each, contacts-S.P.D.T. 
Price $3.00 ea. 
TYPE H TRANSMITTING MICA CONDENSERS 
1) .003 MFD 2500v. DCW 5.45 ea 
2) .01 MFD 1200v. DCW .45 ea 
3) .001 MFD 1200v. DCW .35 ea 

22 

as 
Electronic2Fu Supplylton CSto. 

New York 7, N. Y. 
Dlgby 4-3088 
H011is 4-5033 

New "SEARCHLIGHT" Advertisements 
received by June 2nd will appear in the 
July issue subject to limitations of space 
available. 

C)osc'hed Advertising Division 
ELECTRONICS 

330 West 42nd St. New York 36, N. Y. 

PROOF 
POSITI V 

Yes here is positive proof that advertising in the SEARCHLIGHT SECTION of ELECTRONICS produces results! Following 
are a few lines from some letters that were sent to us voluntarily: 

"Very satisfactory response to our previous insertions" 

"Continue the advertising. We have had a great many replies" 
"Our two inch ad sold $2,630 worth of equipment in one week" 
"Ran a single 4" ad and sold all equipment advertised. Thanks" 
"The results were very, very good" 

-71 

Such enthusiasm proves what we have been saying all along: when you wont to sell surplus new 
ponents and equipment, you con do it best through the 

or used electronic corn - 

SEARCHLIGHT SECTION 
of 

ELECTRONICS 
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SPECIAL VALUES! 
WRITE FOR PRICES 

APRO with tuning 
units 

APS3 components 
BC1306 
PE237 
BC433G 
TS51 
MG153 
TN16, TN17, TN18, 

TN19 
BC1033 
APS13 
ARN7 
SCR269F&G 
SCR619 
TS 100/AP 

AS38 
BC639 with RA52 

Rectifier 
TS184/APS13 
BC611 
SCR714 (BC1137) 
Dynamotor DM28 

(large quantity 
available) 

BC376 LP21LM 
BC638 TS69 
RA42 TS92 
RTA1B BC1277 
CRT3 BC1287 
MP1O 1E19A 
MN26Y MN26C 

TS159/TPX 
COMBINATION SIGNAL GENERATOR 

AND FREQUENCY METER 

Freq. range: 150-200 MC., crystal cali- 
brated. Has separate 30MC signal output, 
crystal cal: 3 -stage, AF amplifier. Power 
measurements by built-in VTVM circuit 0-1 
MA. meter as 2 -range voltmeter. Built-in 
400 cps. voltage regulated power supply. 
New $69.95 

RM 29 with the TS -I3 handset 
$14.95 ea. 2 for $27.50 
RL -42 Reversible Motor with antenna reel 
and clutch, used $2.95 

TSIO TEST UNIT 
Complete with attenuator, indicators and 
350 ft. of coaxial cable. Originally cost 
$300.00 .. new condition . . ONLY $14.95 
Plugs ... large quantity available write 
for prices! 
166 171 MC277 UIOU 

170 172 ART-13-U6U 

Write for our new 1953 catalog! 

Shipments FOB warehouse. 20% Deposit 
on orders. Minimum order $5.00. Illinois 
residents, odd regular sales tax to remit- 
tance. Prices subject to change without notice. 

R W ELECTRONICS 
Dept. EL, 1712-14 S Michigan Ave. 

Chicago 16, III. 
PHONE. HArr,son 7-9374 

HIGH FREQUENCY 

EQUIPMENT 
Holtzer-Cabot MG set. 6KVA, I -ph., 400cy., 220v 

alternator, separately excited, b,dt-driven by 
NEW 10 H1', :1 -ph., 60-cy. motor. With G.E. 
voltage regulator and exciter unit $1175.00 

Leland MG set. 3KVA, self-excited, :1450 Itl'SI. 
400-ey, 3 -ph., 120/208V, 4 -wire alternator. direct- 
iriven by NEW 5 II1', 220V, 3 -ph., 60-ry. motor. 

With GE voltage relgtlator $995.00 
Newton Bros. MG set. 25/,KW. 1 -ph., 400-cy., 2400 

RPM alternator, belt -driven by NEW r HI'. 
220V, 3 -ph., 60 ey. motor. Self-exeite,l $595.0 

Holtzer-Cabot MG set. IKVA, 3 -ph.. 400-cy. I ISV. 
Self -exulted. Relt-driven by NE',V 2 III', 220V, 
:1 -ph., 65 -et. motor. With variable speed sheave 
& voltage regulator $495.00 

Ballantine MG set. NEW. IKVA. I -ph., 400-cy. 
alternator, 115V. selr-excited: belt -driven by 
NEW 2T1P motor. 220V, :1 -ph., 60--t. With 
voltage regulator & variable speed sheave $300.00 

G.E. MG set. 2.5KVA, 360-cy., 115V. 1 -ph., di- 
rect -driven by NEW 5111'. 1750 RPM, 220V. 

60 -et. motor. Separately e_xcit ed. With 
exciter unit & regulator $475.00 

EDWARD WOLF COMPANY 
P. O. Box 82 Mattapan, 26, Mass. 

BLuehills 8-1254 

COMPASS 
Communications Company 

393 GREENWICH STREET 
NEW YORK 13, N. Y. 

CABLE ADDRESS: COMPRADIO, N. Y. 
ALL PHONES: BEEKMAN 3-6509 

WE MAINTAIN OUR OWN FULLY 
EQUIPPED TESTING LABORATORY 

TO TEST AND GUARANTEE 
ANYTHING WE SELL 

TCS-Collins mfd. Navy radiotele- 
phones for shipboard and mobile use, 
complete with all accessories for op- 
eration from 12, 24, 110, 230 volts 
d.c. and 110 or 220 volts a.c. 
TDE-Navy or commercial marine 
transmitters, complete 110 & 220 
volts d.c. and a.c. 
TBIK-Navy high frequency transmit- 
ter, 2-20 mcs; 500 watts output. Sup- 
plied complete with m/g and starter 
for d.c. or a.c. operation. 
TBM-same transmitter but with 
speech input equipment to give 350 
watts phone. 
TBL-Navy all -wave transmitter; 350 
watts output: CW and phone. Sup- 
plied complete with m/g and starter 
for d.c. or a.c. operation. 
TAJ-Navy intermediate freq. trans- 
mitter, 175-550 kcs; 500 watts out- 
put Supplied complete with m/g and 
starter for a.c. or d.c. operation. 
TBN-200-3,000 kcs, complete with 
220/440 volt, 3 ph. 50-60c power 
supply-conservatively rated at 1 kw. 
output. 
SCR-284-The famous mobile and 
ground equipment station for field use, 
complete with all accessories. Range 
3.8-5.8 mcs; 20 watts cw, 5 watts 
phone. 
SCR-510-Mobile, portable FM radio 
station. Operates from 6, 12, or 24 
volt dc supply. Frequency range: 20.0 
to 27.9 mcs. 

SCR-610-Same as SCR -510, but with 
built-in speaker and range of 27.0- 
38.9 mcs. 

SCR-528-Mobile FM radio station, 
operates from 12 or 24 volt dc. Fre- 
quency range: 20.0-27.9 mcs. 

SCR-628-Same as SCR -528, but with 
range: 27.0 to 38.9 mcs. 

MAG - 10 cm. PORTABLE LINK 
RADAR transmitter receivers, 6 -volt 
operation. 

RADAR BEACONS 
AN/CPN-6 3 cm. 
AN/CPN-8 10 cm. 
YJ and YG for shipboard use 
AN/CPN-6 3 cm. 
AN/CPN-8 10 cm. 

also 
AN/APS 2, -APS-3, -APS-4, and 
-APS-1 5 
SA, SF, SG, SD, Si, SK, SN, SQ-both 
equipment and spare parts 

AND TUBES 
SPECIAL PURPOSE and 
TRANSMITTING TYPES 

WRITE FOR OTHER ITEMS & 
UNLISTED PRICES 

24 HOUR 

DELIVERY 

FROM STOCK! 

RELAYS 
Our stock of more than a 
million relays - in over a 
thousand different types - is the world's largest. 
Don't delay your produc- 
tion for want of large or 
small quantities of relays 
of any type. 

Telephone, wire or write 
for quotations. 

NEW AND MORE 

COMPREHENSIVE 

1953 
RELAY SALES 

CATALOG 
NOW READY 

Be sure to send 
for your copy 

469i/ii 
. ' 

1953 cATq06 

Telephone 

SEeley 8-4146 

833 W. CHICAGO AVE. 

DEPT. 4, CHICAGO 22, ILL. 
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0A2 .90 364 1.75 
oB2 1.00 3823 4.50 0C3. .. , 1.00 3624 4.50 OD3.._.... 1.25 3B24W 7.50 
1AE4 .75 3627 3.75 1E1..... .. .50 3628 5.75 1622... ..... 2.00 3629 12.50 
1624......... 9.50 3BP1 4.75 1626... .. 2.00 3C24/24G. 1.25 1637.. .... 10.00 3CP1 1.75 1P23... .... 2.75 3CP1/51 1.50 1Z2._. .. 3.00 3D23 4.50 
2C22 .25 3DP1 3.75 
2C26.. .25 3E29 14.50 
2C26A 
2C34 

.40 

.60 3Q41. 
4.50 

.50 
2C40. 10.00 4B24 4.50 
2C51( W.E. 5.75 5D21 15.90 
2D21. .... 1.35 5.329 11.50 
2E25. .. ..., 5.00 6-4 .50 
2J21A 6.50 6-4B .75 
2J26 15.00 6AJ5 1.35 
2.127 15.00 6AK5WE 1.50 
2J31 22.50 6A K5 W 1.50 
2J32 25.00 6AK6 .75 
2.134 25.00 GALS .60 2J40... .... 35.00 6AQ5 .50 
2J61 ...... 35.00 6AQ6 .75 
2J61A ...... 45.00 6AR6 2.75 
21(22. ,.. 45.00 SAM P-Tungar 4.00 
21(23 . . 35.00 684G 1.10 
21(25 27.50 6H6 .75 
21(28. .... 27.50 6H6G .75 

.. 6H6WGT 1.50 2X2A 1.50 

102 WARREN STREET 

JAN TUBES 
6.16 1.00 253C 15.00 807 1.25 
6L6G 1.50 286A 7.50 807W 7.50 
6N7 .75 304TH 7.50 826 .75 
6SC7........ .85 304TL 7.50 8298 12.00 
65F5 .75 307A 4.50 835 10.00 
65G7W 3.75 310A......... 5.75 836 3.50 
65.37 .75 313C 2.75 837 1.25 
6SJ7Y .85 316A 1.25 843 .35 
65L7 .75 327A 4.25 861 20.00 
65N7 .75 371A .75 866A 1.25 
6V6GT .75 394A 3.00 872AS 3.00 
6V6GTY .85 412A WE 1.25 874 .90 
6X5GT .75 417A 15.00 954 .25 
7AG7 1.75 4466.... 3.50 955 .35 
7C24 95.00 450TL 35.00 959 2.25 
10Y .35 471A 2.25 1616 .85 
12AU7 1.00 700-A/B/C... 25.00 1625 .35 
12J5GT .60 702A 3.00 1626 .35 
12K8Y .60 704A .75 1630 .85 
12SL7 .65 707A 7.50 1632 .70 
125N7 .75 708A 4.50 1633 
125R7 
21525 

.75 
27.50 

715-A 
717A 

4.50 
1.25 

2050 
5552/FG235A 

L25 

25T 6.00 718CY 35.00 Size -C 75.00 
26A7GT 5.00 724A 3.75 5643 7.50 
101L WE 
201-C 
203Z 

1.00 
75.00 

4.50 

726C 
728AY-GY. . 

45.00 
35.00 

5654 
5656.......- 
5670 

1.50 
15.00 

4.00 
227A 4.50 801A .35 5686 3.75 
252A 7.50 805 2.00 5687 4.00 

ROSE PRODUCTS COMPANY 
REctor 2-8078-9 

5702 3.00 FG57 17.50 
5703 1.50 FG97 22.50 
5726. . . . 1.25 GL691 1.75 
5744 1.35 HF200 15.00 
5763 1.50 HY31Z 2.50 
5787 4.50 HY114B .50 
5829 1.75 HY615 .25 
6035 50.00 KC4 47.50 
6095 1.50 KC4-3 35.00 
6096 1.75 KY21A 8.75 
6097 Write LVR 3.50 
6099 4.00 QK117 50.00 
6100 Write 7A 65.00 
6101 3.00 RK34 
6113 Write RK47 4.50 
7050 Write RK60 1.75 
8005 6.75 RK73 1.25 
8020 1.25 RX212 15.00 
9001 1.25 SD828A 7.50 
9003 1.35 VT31 50.00 
9006 .35 V U508 1.50 
AB150 12.50 WL481 1.00 
CE2 1.50 WL532A..... 3.00 
CE2A 3.50 WL670A..... 7.50 
CE2B 3.50 ZB120 12.50 
CE2C 2.50 4X150A 28.50 
CE2T 1.50 45X674 . . . .. . 10.00 
CE25. 1.25 SAP1 3.75 
CE25C,"927... 2.50 SHP1 4.75 
ELC1A 8.50 5R4GY 1.25 
ELC5B 2.50 55P7 75.00 
ELC6A 3.50 7HP4 7.50 
ELC6J 7.50 9LP7 4.50 
ELC6C 14.50 

NEW YORK 7, N. Y. 

WANTED 
!!WANTED!! 

IN ORDER TO SUPPLY GOVERNMENT AND 
INDUSTRIAL REQUIREMENTS, WE ARE 
PAYING TOP DOLLAR FOR ALL TYPES OF 
RADIO AND ELECTRONIC SURPLUS. WE 
SPECIALIZE IN TEST EQUIPMENT AND 
COMPLETE RADIOS, SUCH AS: 
APA, APN, APQ, APR, APS, APT, ARB, 
ARC, ARN, ART, ATC, BC, DY, I, IE, LM, 
MG, PE, PU, SCR, TCS, TN, TS, and many 
others, 
WE ESPECIALLY NEED: APA1O, APN9, 
APR4, APS4, ARC1, ARC3, ART13, ATC, 
BC221, BC342, BC348, BC611, BC721, DY12, 
DY17, I100, LM10 to LM18, MG149F, MG149H, 
PU14, R5, ARN7, R5A/ARN7, SCR718C, 
TCS, TN16, TN17, TN18, TN19, TN54, TS3, 
TS13 AP, TS33, TS35, TS45, TS75, TS76, 
TS102, TS147/UP, TS148/UP, TS173, TS174, 
TS175, TS250, TS251, TS323, (1CT, 1F, 1G, 
5CT, 5DG, 5F, 5G, 6DG, 6G 115V. 60 c.p.s. 
Selsyns), and all types of Hewlett Packard, 
General Radio Co., Measurements Corp., 
Boonton Radio, Ferris, Leeds & Northrup, 
and other rest equipment. 

Please state accurate description, condi- 
tion, and your lowest price. Explain modi- 
fication, if any. We pay freight charges. 
PURCHASING AGENTS, ENGINEERS, EX- 
PORTERS, INDUSTRIAL BUYERS, DEALERS, 
AND INDIVIDUALS, Please send us your 
requirements. 

NEW CATALOG NOW 
AVAILABLE. 

PHOTOCON SALES 
417 N. Foothill Blvd. SYcamore 2-4131 
Pasadena 8, California RYan 1-6751 

°WANTED!. 

CASH REWARD 
for 

ART -13 XTAL CALIBRATORS 
Also need ART -13 Transmitters and spare 
parts, plus BC -348 Q and R, BC -788 A, AM, 
B, C and I-152 A, AM, B, C -plus any other 
gear you have for sale! 

IF IN YOUR POSSESSION, 
PLEASE NOTIFY US IMMEDIATELY! 

V & H RADIO & ELECTRONICS 
2033 W. Venice Blvd., Los Angeles 6, Calif. 

Phone Collect: REpublic 3-1127 

Will buy "ALL" 
ART 13 / type T47A, BC -348 modified, $55.00. 
$200.00. APN-9, $200.00. 
ART 13 / type T.47, ARC -3 complete. $750.00. 
$150.00. R77 Receivers, $400.00. 

ARC -1. $600.00. 
BC -348 unmodified, BC3I2, $65.00 
$75.00. BC343, $60.00 

Ship via Express C.O.D., subject to Inspection to: 
H. FINNEGAN 

49 Washington Ave. Little Ferry, N..1. 

Precision test equipment 
Special Purpose tubes 
Control transformers 
Selsyns, Synchros 

THE OVERBROOK COMPANY 

WANTED 
Military communications equipment 
Job lots of oil condensers 
Pulse transformers 
Meters, Relays, Autosyns 

Overbrook, Massachusetts 

WANTED 
BDI10 Telephone Switchboards, BD100 Telegraph 
Switchboards, BD 90 Power Boards, EEI01 VF 
Ringers, BE72 Cabinets, FM19 Frames, RA43, 
REC30, KS5988, RA87, RA37. RASI Rectifiers. 
BD101 Test Boards, SB6 Switchboards. Type 
CFIA, CF3A, CF2B Carrier Equipments. Any 
condition sed euantity. 

W-6205, Electronics 
330 W. 42 St.. New York 36. N. Y. 

WANTED 
ART -13, ATC, DY -12, DY -17, APR -4, APR -5, 
APN-9, ARC -I, ARC -3. RIA-IB, BC -348, BC -312, 
BC -342. SCR -694, BC -1306, GN -58. PE -237, GRC, 
TEST Equipment, Signal Corps & USF Supply 
Catalogs. Technical Manuals. 

ARROW APPLIANCE COMPANY 
BOX 19, BOSTON I, MASS. 

Lynn 8.3100, Richmond 2.0916 

WE BUY 
All kinds of surplus electronic 
equipment and components. 

ELECTRONICRAFT, Inc. 
27 Milburn St. Bronxville 8, N.Y. 

BRonxville 2-0044 

At Your Service .. . 

The Searchlight Section is at 

your service for bringing business 

needs or "opportunities" to the 

attention of men associated in 

executive, management, sales and 

responsible technical, engineer- 

ing and operating capacities with 

the industry served by this 

McGraw-Hill publication. 
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SEARCHLIGHT SECTION 

Eeeet,ia -Atz EQecteafúc ScyE'ceu¢ 

SELSYNS-SYNCHROS 
Immediate Delivery -Fully 

Guaranteed 
1CT Control Transformer, 90/55V 

60^' $69.95 
1G G 115790V 60--69.95 
1F Motor, 115790V 60-- 64.50 1HCT Control Transformer, 90/55V 

1DG Differential Gen 90/90V 
84.50 

60-- 79.95 10 Differential Motor, 90.í90V 60", 99.50 1N Motor, 115/90V 60-- 49.50 15F Motor, 115/90V 400-, 17.50 1F Special Motor, 115/90V 400 15.00 
2.1101 Generator, 115/90V 400 12.50 2J1F1 Generator, 115/57.5V 400- 9.50 2J1F3 Generator, 57.5/57.5V 400-r 9.50 2J1G1 Control Transformer 57.5/ 

57.5V 400-, 9.50 2J1H1 Differential Generator 57.5/ 
5V 400-- 

2J1H2 Generator 115V 400-- 17.50 2JD1J1 Motor, 115/90V 40G--,15.00 
2JD5R1 Motor, 115/90V 400-- 27.50 55F Motor, 115/90V 400-, 32 50 
SSG Generator, 115'90V 400-- 32.50 550G Differential Gen 90790V 400- 32.50 
K55950 Generator, 115/90V 400" 15.00 1455950L2 Generator, 115/90V 400 15.00 2JA39BB2 Motor, G.E., 110/55V 60- 55.00 
2JSFB1 Control Transformer 105/ 

55V 60--, 60.00 2JDSC2 Motor. 1157105V 69-. 60.00 2J5H1 Generator, 115/105V 60 50.00 2J5HA1 Generator. 115/105V 60.- 6400 
2J5A4 Generator, 115,105V 60--.. 60.00 
2J551 Differential Generator 90/90V 60-- 60.o0 
2.105.12 Motor 115/90V 60-- 60.00 2J5LA1 Generator 115 105V 60^, 

(used) 40.00 2J65F1 Generator 110 55V 60 - 
(used) t5 00 

SA Generator, 115 Volts 60 Cycles.. 22.50 
5f3 Generator, 115 Volts 60 Cycles.. 22.50 5CT Control Transformer 90.'55V 60--,45.00 
SHCT Control Transformer 90.'55V 60-- 77.50 5D Differential Motor, 115'90V 60-, 50.00 5DG Differential Generator 90í90V 

50.00 5F Motor, 115 '90V 60- 45.00 5G Generator. 115 00V 60- 45.00 -- Motor, 115 Volts 50 Cycles 22.50 
SN Motor, 115 Volt 60 Cycles 22..._ 2J6F2 Generator 115'90 Volts 60-- 64.50 65G Generator. 105/90 Volts 60- 60.00 6CT Control Transformer 90/55V 60-- 60.00 
6DG Differential Generator 90/90V 60- 60.00 
6G Generator, 115.'05V 60-- 57.50 
7G Generator, 115 '90V 60- 79.95 
C4640968-6 Type 11-1. Repeater, 115V 

C56701 Type22.50 
60--, 

II -4 Repeater, 115V 

C56776-1 Repeater AC Syn. 115V 
22.50 

60-. 
. 22.50 C69406 niehl F.184-8 Transmitter 

115V 60-. 22.50 C69406-1 Type 11-2 Repeater, 115V 60-- 
C7R248 Transmitter AC Syn. 115V 60ti 22.50 C78249 Differential AC Syn. 115V 60.- 9.50 C78254 Type XII Differential 115V 

60- 22.50 C7841í Transmitter AC Syn. 50V 50-. 14.50 C78414 Transmitter AC Syn. 115V 60-- 
C78359 Diehl 84-4, Receiver 115V 

60 22.50 
C78360 Diehl 84-5, Transmitter 115V 60-, 22.50 
C7R386 Type XV Transformer 115V 60- 22.50 
C78791 Transmitter AC Syn. 115V 60- 22.50 
C79331 Transmitter AC Syn. 115V 80-.. 22.50 
C8610369 Type 11-8 Repeater, 115V 

22.50 

111 

PATT -6547 Admiralty Transmitter 
í15V 60 17.50 PATT -6548 Admiralty Transmitter 
í15V 60 17.50 Admiralty Size 1 Magsiip Motor 
115V 60- 2.95 Repeater Type X, CALS328A-1, 115V 
60 - 

Transmitter Type32.50 
1 VDC 

130-1, 120/90 
32.50 

CA14914-4 Type 851 Bendix Motor 
32V 60- 22.50 J 

CHOKES AND REACTORS 
S. M. Choke, Raytheon UX8589, 

rated 25H (@ .095A 1780VRMS.. 56.50 
S. M. Choke, Raytheon UX-9114A, 

rated 100H (i,, 1.4A 1780VRMS 2.65 
S. M. Choke, Raytheon UX9116, 

rated .030H (0 2.0A 1780VRM5 4.95 
Choke Assy, Raytheon WX5148, 

rated Dual 1.75H (.5 .25A, 42Q 
res each sec. 1700VRM5 3.50 

Choke Assy, Raytheon CRP30509 
rated #1: 1.8H 0, .384A Sec. 82: 
0.7H /e .384A 1780VRMS 3.50 Double Cathode Modulation Reac- 
tor G.E. #7479964, rated SOH (@ 
025A each side, 58Q DC res. 

15-30, 000cy 27.50 

TRANSFORMERS 
Write for Quantity Discounts 

Raytheon UX8486A, Pri: 115V 400^ - 
Sec: 5V 0. SA 13 500VRMS 53.95 Raytheon UX9009f3 Pri: 115V 400-, 
Sec: SV (, l0A 30í(V RMS 14.50 

AC -RC Trans, Raytheon UX7358, 
Pri: 115V 400cy Sec: 6500V ® 
.005A Test 2XInd 4.25 Filament, Raytheon 292-1202G2, 
Pri: 115V 400-- Sec: 6.3VCT 
SA 2.85 

G.E. #K54.1111, Output, Pri: 99052 
Sec: 36500 Pri Ind: 20H (0 .01A 
10V 60cy 1.95 

G.E. #60G449, Pri: 200V Sec: 260/ 
130V 60cy 150W 1.95 

G.E. 868G457, Pri: 1/1.5,'3.6í8/10V 
60cy Sec: 50-50V 150W 1.50 Raytheon Output UX7489 Pri: 
36000 70MA, Sec: 72012 OMA 1.95 

G.E. 168G450, Pri: 500'250V 60cy, 
Sec: 72.5V .0525KVA 1.95 

Stancor Modulation A3871, For use 
w '6L6 class Al, Pri: 4500(1 Sec: 
850012 1.65 

W.E. 01458606, Pri: 115V 60cy Sec 
81: 1080V Cy 180MA, Sec #2: SV (@ 
4A, Sec #3: 6.3V (0 1A, Sec 44: 
2.5V (g 7.5A, All secondaries 
center tapped 4.50 

Moloney Elec. 8 REL10383, Pri: 115/ 
230V, 50/60 cy; Sec: 21000 Volts 
(Yl 200MA, Oil Filled. 16yá" W, 
16"D, 20- 4"H ese. of ins .175.00 

G.E. Cat. #78G365, Pri: 203.5V; Sec: 
6.5VCT (r. 250A, 50/60íy, 2.46 
KVA, Wt: 130 lbs. 9 jz714s9-j 39.50 

G.E. Cat. #7479972. Pri: 230/208V, 
50/60cy; Sec: 245072320/2210V 
1.162'1.222'1.29A. 2.85KVA 49.50 

G.E. Cat. #7471997. Pri: 215/430V, 
50/60cy; Sec: 5VCT (e 30A, 8KV 
ins 22.50 

G.E. Cat. 87475695. Pri: 115V, 50/60 
cv: Sec: 3530/3720/3910V 1.31 
KVA, 2.5KV ins 47.50 

PULSE NETWORKS 
Sprague r7.5 -E4 -16-60-67-P. 7.51(V. . 57.95 Sprague r7.5 -E-3-3-200-67- P. 7.5K V 56.75 Sprague 68-ES-1-1000-5OP. 8KV 522.50 Sprague f10 -E3 -0.5-2000-50P 529.95 
Sprague 415 -A -1-400-50P 527.50 Sprague 415 -E4 -0.91-400-50P 519.95 Fast 4154E5-1.33-700-50P2T.. ,$29.50 
W.E. 4D-163330 Network Assy .522.50 
Raytheon Pulse Trans. Type WX-5137. 

Pri: 4KV, 1 Mu. Sec., Sec: 16KV 16A.522.50 

HIGH VOLTAGE CAPACITORS 
Cat. 4 Mfd. WV DC Price 
18E269 .... 60 3KV 065.00 QLXP30 120........ 3KV 87.50 
22F985 2 4KV 14.50 
P F 040244 G .... 7 4KV 32.50 
14 F1 . .. .. ... .. 4.. .. .. .. .. SKV 32.50 
14F2 7 5KV 52.50 
19F210 0.1........ 6KV 37.50 
A7548 2s.25 6KV 17.50 
T K00020 2.. 6KV 27.50 1227192........ 2x.275 7.515V... 27.50 
7520 211.0 7.5KV... 27.50 
146338 4.5 7.515V... 79.50 CC21B......... 20.5 9KV 32.50 
10020 0.1 5015 V .... 9.95 Inerteen 1.0........ 10K V.... 25.00 
26668 0.1 1215V.... 9.95 T K 120065 65 12.5K V .. 19.95 
15020 .25 SSK V.. .. 19.50 
14F17 1 15KV.... 45.00 
14E63 1 1515 V .... 45.00 
14E18 1 6 1516 V .... 62.50 
20020 25 2016V.... 27.50 
14664 25 2016V... . 27.50 
37485 ......... .25 20KV.... 27.50 
266585 O6 251(V .. 17.50 XSW200 27.50 
20005 0 5... ... .. 20KV.. .. 45.00 1/622.. 1.0 20KV.. .. 52.50 
146139 01 2215V.... 15.50 Inerteen .5 25KV.... 57.50 
25020 , 5 ... 25 K V .... 57.50 
14624 5 251(V.... 57.50 
14683 75 2515V.... 72.50 
I nerteen ...... 1.0 251(V. .. 85.00 06734.......... 1.0 25KV.. .. 85.00 
14F112 001....... 50KV., .. 24.50 
14698 ......... 025/.025... 5015V.... 37.50 
146127.. 025 5015V.... 37.50 
146126.. 2 50KV.... 59.50 
14697 25 5015V .... 70.00 

These listings represent only a small portion of our tremendous Electronic inventories. 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 2S% with order balance COD. FOB Boston. Minimum order $10. Merchandise Fully Guaranteed. 

EL ¿CIRO si e 9«.Éf[? 
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(Used or Surplus New) 
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Admiral Corporation 
Allied Electronic Sales 
Alltronics 
Arrow Appliance Co. 
Arrow Sales Inc. 
Atlas Distributor 

400 
431 
430 
436 
426 
434 

Barry Electronics Corp. 433 
Bendix Aviation Corp., Bendix Products Div 407 
Bendix Radio Div. of Bendix Avia. Corp 404 
Bendix Aviation Corp., York Division 408 
Blan 424 
Blonder -Tongue Laboratories, Inc. 408 

Cal-Tronics Corp. 409 
Capehart Farnsworth Corp. 402 
Cardwell Mfg. Corp., Allen 408 
C & H Sales Co. 413, 428 
Chase Electronic Supply Co. 434 
Comet Electronic Sales Co. 429 
Communications Devices 424 
Communications Equipment Co. 418, 419 
Compass Communications Co. 435 
Connector Corp. of America 422 
Convair 405 

Douglas Aircraft Co., Inc. 409 

Electro Sales Co., Inc. 425, 438, 439 
Electronic Engineering Co. of California .. 398 
Electronic Expediters 432 
Electronic Specialty Supply Co. 428 
Electronicraft Inc. 415, 436 
Electronics Inc. 437 
Empire Electronics Co. 425 
Engineering Associates 431 

Fair Radio Sales 424 
Finnegan, H. 436 
Freed Electronics & Controls Corp. 402 

General Motors Corp., A.C. Spark Plug Div. 406 
General Precision Laboratory Inc. 402 
Gibbs Manufacturing & Research Corp. .398, 404 
Goodyear Aircraft Corp. 401 
Greenwich Sales Co. 428 

Harjo Sales Co. 433 
Hershel Radio Co. 434 
Hoffman Laboratories Inc. 408 
Hoffman Radio Corporation 398 
Horman Laboratories Inc. 408 
Houde Supply Co. 422 
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SEARCHLIGHT SECTION 

TO THE 

ADVERTISERS 

JUNE, 1953 

SEARCHLIGHT SECTION 
(Classified Advertising) 

H. E. Hilty, Mgr. 

Instrument Associates 414 

J. S. H. Sales Co. 430 

Kollsman Instrument Corp. 404 

Lapirow Bros. 431 
Lectronic Research Laboratories 410, 411 
Lewis & Kaufman Ltd. 407 

Magnavox Co., The 
Marc Manufacturing Corp. 
Maritime International Co. 
Maritime Switchboard Co. 
Maxson Corp., W. L. 
McDonnell Aircraft Corp. 
Medical Salvage Co., Inc. 
Melpar Inc. 
Merrick Electronics 
Minneapolis Honeywell Regulator Co. 
Mogull Co., Inc., Alexander 
Monmouth Radio Laboratories 

National Scientific Laboratories Inc. 

O'Del Electronics Corp. 430 
Overbrook Co., The 436 

Phillips Petroleum Co. 404 
Photocon Sales 436 
Powell Co., Harold 422 
Precise Measurements Co. 434 

Radalab 429 
Radio Condenser Co. 402 
Radio Corporation of America 399 
Radio Development & Sales Co. 431 
Radio Engineering Co. 398 
Radio Shack Corp. 427 
Radio Surplus Corp. 417 
Radio & Electronics Surplus 430 
Railway Communications, Inc. 425 
Reeves Instrument Corp. 407 
Relay Sales ' 435 
Reliance Merchandizing Co. 412 
Resisto Corporation 432 
Rose Products Co. 436 
R W Electronics 435 

Sandia Corp. 403 
Servo Tek Products Co., Inc. 41), 
Southwestern Industrial Electronics Co. 408 
Sperry Products Co. 408 
Spivey Co., James S. 428 
Stavid Engineering Inc. 406 

"TAB" 440 
Tallen Co., Inc. 423 
Telemarine Communications Co. 422 
Telephone Engineering Co. 430 

Universal Electronics 434 
Universal General Corp. 421 
University of Arkansas 398 
University of Minnesota 398 

Vectron, Inc. 398 
V & H Radio & Electronics 427, 436 

Wells Sales Inc. 426 
Western Engineers 432 
Weston Laboratories Inc. 4'0 
Wilcox Electric Co., Inc. 400 
Wolf Co., Ed 435 

$madfú y Pewee Tot,ítcwsseet `ríetiaed 

1 
VOLTS DIRECT CURRENT 

0-3 VDC Simpson type 125 53.95 
0-5 VDC Readrite type 2' 1.35 
0-30 VDC Westghse E30 4.00 
0-30 VDC GE type DW41 4.00 
0-30 VDC Weston 301 7.50 
16-32 VDC Warner 404559 1.00 
0-100 VDC Simpson type 25 4.75 
0-100 VDC Westghse 10X33 4.25 
0-150 VDC Weston 301 8.25 
0-150 VDC Hoyt type 17L 3.95 
0-150 VDC Triplett 0322 5.50 
0-150 VDC Simpson type 23 5.50 
0-300 VDC Gruen MR35 7.75 
Lo -Hi (16-32 VDC S. Warner .95 

KILOVOLTS DIRECT CURRENT 
0 

0-1 Westghse type NX35 516.50 
0-1 Simpson Model 26 12.50 
0-1.2* Westghse NX35 6.50 
0-1.5 Weston Model 301 17.50 
0-2.5 Roller -Smith TDN 16.50 
0-3.5 Westghse NX35 16.50 
0-4 Roller -Smith TON 17.55 
0-4 Weston Model 301 18.70 
0-5 Westghse NX35 17.5 
0-6* Roller -Smith TDN 7.25 
0-12* Weston Model 741 19.5, 
0-20* Weston Model 301 11.5 
* Designates external multiplier required. 
Others w'Weston or equal multiplier. 

AMPERES RADIO FREQUENCY 
409 0-0.5 Weston #C1941 54.95 
431 0-1 G.E. type D043 8.75 

433 0-1 Westghse type NT35 8.75 
0-1.5 Weston Model 507 7.25 

430 0-2 Simpson Model 136 6.25 
398 0-2.5 Burlington #33C 5.25 
400 0-2.5 Jewell #64 (used) 3.00 
431 0-2.5 Jewell #68 (used) 3.00 

406 0-2.5 Bendix MT33A 5.25 
0-2.5 Triplett #441 6.25 

427 0-2.5 G.E. D044 7.75 
403 0-3 G.E. type 13040 7.75 
426 0-3 G.E. type D044 7.75 
425 0-3 Westghse type NT35 7.75 

0-3 Westghse type 0733 6.25 
0-4 G.E. type DW52 5.75 
0-5 Jewell #68 (used, 3.00 

406 0-5 G.E. type DW52 5.75 
0-5 Weston Model 425 10.25 
0-5 Westghse type NX35 7.75 
0-6 G.E. type OW44 6.25 
0-7.5 G.E. type D043 7.75 
0-8 G.E. type D044 7.75 
0-9 Jewell type 64 i used 3.00 
0-10 Westghse type NT35 8.75 
0-10 G.E. 13044 8.75 
0-10 (FS= 1MA) Burlington 31C 7.25 
0-20 G.E. type 13044 8.75 
0-25 G.E. D044 8.75 

FREQUENCY METERS 
48-52 & 58-62 JBT Model 30F 514.5 
50-70 Weston Model 814 24.5 
57-63 Biddle -Frahm type MF7 14.5 
48-52 & 58-62 Biddle type MF7 14.5 
350-450 Weston Model 637 24.5 

ELAPSED TIME METERS 
0-10,000 hrs in tenths 220V 60 - 

Cramer RT3H 514.50 
0-10,000 hrs in tenths 115V 60, - 

Cramer RT2H 12.50 
0-10,000 hrs in tenths 115V 60-, 

Weston #691 16.50 
0-10,000 hrs in hours 115V 60,- 

G.E. 8KT8Y33 14.50 
0-10,000 hrs in tenths 115V 60- 

G. E. 8 KT 8 14.50 
0-10,000 hrs in tenths 115V 60- 

Westghse NH35 14.50 
0-10,000 hrs in seconds 115V 60-, 

Precision Scientific reset type - 
start -stop 16.50 

TACHOMETERS 
0-1,000 Weston Model 741 516.50 
0-3,000 Stewart Warner 63900 8.50 
2,250-4,500 Biddle type T4 Cat #2240 33.50 
2,500.5,500 Biddle type T4 Cat. #2243 33.50 

MILLIAMPERES D.C. 

0-1 MADC G.E. type 0040 56.50 
0-1 MADC R. Smith TOS 6.25 
0-1 MADC Triplett 626 9.25 
0-10 MADC Weston 267 9.95 
0-10 MADC Smith TDN 6.95 
0-10 MADC G.E. DO40 6.50 
0-10 MADC Westghse NX35 7.25 
0-10 MADC Gruen MR35 6.50 
0-15 MADC W.E. #0164706 6.50 
0-20-200 MADC Westghse 0X37 9.50 
0-25 MADC Burlington 31B 4.95 
0-35 MADC Westghse RX35 5.95 
0-80 MADC W.E. 13170198 7.50 
100-0-100 MADC Beede (used) 3.00 
100-0-100 MADC G.E. 13041.. 6.50 
150-0-150 MADC Weston 264 (used) 3.00 
0-200 MADC G.E. type 13041 7.00 
0-300 MADC G.E. type D053 7.25 
0-300 MADC G. M. Lab MT31C 5.25 
0-800 MADC Weston 301 8.25 
0-800 MADC Westghse NX35 7.25 
0-1000 MADC DeJur 310 4.95 
0-1000 MADC Beede 3" 4.95 

AMPERES DIRECT CURRENT 
0-1 Westghse Vine NX35 56.50 
0-2 Westqhse NX35 6.50 
0-5 Weston Model 506 6.50 
0-10 Simpson type 25 5.25 
0-15 Hoyt 4515 Portable 9.75 
20-0-20 Jewell #88 (used) 3.00 
30-0-30 U.S. Gauge AD5045 L25 
0-50 Weston Model 301 8.25 
0-60 Westqhse BuAero C-60 9.75 
0-80 G.E. type AW41 4.00 
0-100* Weston Model 301 7.25 
0-100 G.E. type AW41 4.00 
0-150* Westqhse F-1 5.50 
0-300* Westqhse E-1 5.50 
0-300* G.E. type 0040 6.00 
0-400-800` Triplett 0321 4.75 
* Designates external shunt required. 

MICROAMPERES D.C. 
0-20 DeJur-Amsco 4422 59.50 
50-0-50 Simpson Model 29 14.50 
0-30-90 Westghse 4,:7' (special) 9.50 
0-100 Westqhse NX-35 9.50 
0-100 Weston Model 301 14.25 
100-0-100 W.E. 0164182 14.25 
0-200 G.E. type 13W41 9.25 
0-200 Weston Model 506 9.25 
0-500 Sun 2AU183 7.50 

VOLTS A.C. 
0-7 G.E. type D041 
0-8 Westqhse type A033 
0-8 Weston Model 476 
0-15 Weston Model 301 
0-15 G.E. A027 
0-75 Weston Model 517 
0 -lin Weston 4833 400- . 

0-130 Weston Model 476 
n-130 Westghse NA35. 
0-150 Hickok Model 57M 
0-180 Triplett Model 332JP 
0-150 Westqhse QA37 400- 
0-158 Weston Model 476 
0-150 Westqhse NA33 
0-150 Marion HM -3 60KO 
0-150 Westghse NA35 
0-150 Burlington 02X9.. 
0-150 Weston #517 400 
0-150 G.F. type A022 
0-300 G.E. type A075 
0-300 Westghse QA37 

56.75 
6.75 
9.95 
9.95 
7.25 
7.75 
7.50 
9.95 
7.95 
6.25 
6.25 

11.50 
11.75 

6.75 
14.75 

8.50 
6.25 
8.75 
8.50 
9 45 

12.50 

MILLIAMPERES A.C. 
0-l0 G.E. type AW-42 56.75 
n-75 Westinohse 0A-31 6.75 
0-28 Jewell 474A (used) 1.00 
0-50 Westinohse QA -37 12.50 
0-75 Jewell 8190 (used) 2.50 
n-250 Weston Model 301 11.25 
0-500 G.E. type A022 8.25 
0-500 G.E. type DW-46 6.75 
0-750-1500 Simpson #57 9.25 

AMPERES A.C. 
0-.3-.75-1.5 Triplett /337A 57.25 
0-1 Westghse QA37 17.50 
0-3 Burlington type 22C 4.75 
0-5 Weston Model 476 10.50 
0-15 Weston Model 476 10.50 
0-50 Westghse NA33. 0.75 
0-50 Weston Model 476 10.50 
0-50 Triolett Model 217A 7.50 
n-75 Triolett Model 331 7.50 
0-120 (FS= 3A( Weston 476 8.50 

The above listings represents only a small portion of our tremendous instrument stock. 
Allow us to quote you on your instrument or test equipment requirements. All prices 
F.O.B. Boston. Subject to change without notice. Merchandise Fully Guaranteed. 
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SEARCHLIGHT SECTION 

36 Volt 
STORAGE BATTERIES 

b oz Designed Portable Éa uip, Model ..,.90,; 4 for $3 (4) 36V BATTERIES w/Á06d ............. 3.38 2V 20AH Willard PLUS 2V. Vibrator...... 2.98 2V 20ÁH Hatt. W3V3á, d Aoid . 3.59 6V/6AH Willd NTO/BH2I4U 2.80 6V/SAH Batt. W//Acid 5.20 6V/40AH 
0.90 CV// aid Acid to oh DDtt. 

. 

din Bottles. R'Ene only 
9.25 

ELECTROLYTIC CONDENSERS 

Q19 
Fig.2 Ratina Price 

1 2X 20MFD/450VDC 69c: 3 for $1.69 1 3X 
I 3)1 29MFD/400VDC 79c: 

3 
for 

2.50 
8 80MFD/460VDC 794; 2 for 1.29 3 25MFD/460300 ...... 69c; 3 for 1.69 3 45MFD//480VDC 794: 2 for 1.29 4 2X 20MFD//450 A 25VDC 69n; 3 for 1.69 4 50 mf/abovdo FP 5 for 1.00 2 30.16.10 mf/250vdc 5for 1.00 4 40.20mí/260-25vdc. 6for 1.00 4 80-2s20mf/450-25vdc 3 for 1.00 WRITE FOR ADDITIONAL LISTINGS 

MICROWAVE 
Klystron Mts Assy (723AB) 

A Coupling to 2 Type "N" 
Co -Ax Fittings. A. Shown 

3 Microsecond Delay iLine "Minden" 52.95; 4 for $10.00 Mlorewaye LION Assy -P/O RT89 APOS A 15. 
o and Tr Cavities, Tunes 24-2700 MC. SPECIAL 

620.00; 2 fer $36.00 Variable Attentsater 3CM. Veiller ADJ RND Choke to Straight Flange l'uN34 $39.95 X Band Adaptor 0089 to UO40 Choke to Plane Flange Sperry Lob Omo. .....$1.691 4 fer $6.00 X Band Straight Wave Guide Par/Ft $2. X Band Plumbing. 45° Bend. Choke to Straight Flange 32 8 Iooluding Flange......... $7.49 X Band Straight Plumbing Choke to Straight Flange 28' Including Fiance. $6.49 AN/APS10 Modulator Assembly. New Mfg rd G. E. Design #ML -788 3911.01. Inoludee 2.742 
& Magnet. 3C45 & (2) 3B24 0225.00 

4 5 

HI-FI AUDIO AMPLIFIER 
MODEL 1150 Hl -F3 10 watt, lee, than 2 % dis. 
tortion-response t 1DB 20 to 20000 CPS. 
HUM-70DB, eparate bas. A treble controls. 
3 position selector switch, built in equalized yy 

pp for GE Cartridge. Tubes 2-00L7. 
2-OV8OT. 6Y3GT "TAB" SPECIAL... -$29.90 
MODEL 1150 A GE 812010. HI-FI amplifier & 
Speaker SPECIAL 547.00 

AUDIO COMPONENTS 
GE RPX041 Phono Cart..... $4.49 
OE RPX050 Triple Play Corte 6.90 
Eleotrovoioe Triple Play 2.69 
Pickup Arm A Stal Hi -Output 2.39 
PM 12' HI-FI British Speaker 4.90 

PM 13'1 GE 81201D Spseker 18.69 
PM 8 plue 8718-1 Perenflu, 13.00 
PM 10 Hi-Fi Woofer A Separate bora 181 

Tweeter. 10 watt 40-20KC 19.98 
Crstal Miki, 
Crystal melke eertridos (Lapel type) 1.98 

866A KIT AND XFORMER 
2 Tubes, Bokte. nmfr 115v 80cyc input, outpt, 
2.6vat. 10A/Hvineul. SPECIAL $4.98 

DIODE PROBE TUBE 
Unenoelled for Ne -Loss VHF tooting Ultra 
Veneitive 

subminiature -envelope. New. /date 
R92 254: 5 for $1. 

MICA CONDENSERS 

ß6J 
e 9 c 

Fig. MFD WVDC PRICE 
A .088 800 694:5 for 92.60 
A .03 000 69.1 5 for 2.39 
A .02 800 693; S for 2.25 
A .015 2500 1.75,2 for 3.00 
B .01 600 56c: 3 for 1.20 
B .01 1000 494; 3 for 1.25 
B .01 1200 690; 3 for 1.49 
B .008 800 390: 3 for 1.00 
A .005 2600 1.191 3 fer 2.95 
B .004 000 4941 3 for 1.10 
B .002 1200 584;3 for 1.25 
A .002 2500 98c: 3 for 2.25 
A .001 1200 ISO; 3for 1.20 
C .00076 5000 2.98; 2 for 5.00 
C .0007 3000 89c; 3 for 2.39 
A .0004 2500 39,; 6 for 1.9$ 
A .0001 600 264; 5 for 1.00 
C .0001 8000 894.3 for 2.00 
C .0001 6000 1.49; 4 fer 5.00 
C .00005 3000 390; 4fer 1.00 

METER BUYS 
0-5 MA DC Tuning Airoraft 

Mtg. "AN" Type 984; 2 for 1.79 
0-30 VDC "AN e. .1..4191 2 fer 2.49 

Leee ShuntANr1 2 95; 2íúr 5.00 
0-15 VAC QE 234 Rod 800cy 1.29 
0-150 VAC/W atghe/2y§ Rod 3.49 
0-150 VAC/25-125oy/3 M' Sq/RÁ35/Wetgh. ................. 

0-1 MADC GE 3yç And Skit Cet 5 39 0-1 MADC Mate 3N" Bq RA85 6.49 0-50 Mlereaneps Weston 301 3M" B 13.98 0-500 
U 20MADC/23§", + Wston 301 3'' 

Triplett 
2241...:14.99 

0-120 MART 834 Rod' Weston 301 59.95 
SELSYNS 

23151 GE (Wayne ...... .............2 for $0.98 231E3 GE Brand New 115V/400 oy, ea 9.75 C78248 Sync. Troue. 115/00 ay 539.95;2 for 75.00 C78249 Sync. DIS. 116V/60 oy 12.95..2 for 25.00 Byno. Repente, 115/00 ay Type 11-4..2 for 99.00 Bondi: Autoeyns AY1 & AYO 2 for 4.95 Bondis AY20 New Ori Crtns 12.98 OTHER TYPES IN STOCK 
DYNAMOTORS 

INPT 6VDC, Output 200V/100m., 12/24V 
Output 5003 ó0m¢ P' 
Magne. A. II ustrated 6.95 loot 28VDC I.4A Out- 
put 250V/60ma.. ... 3.69 DA3A 28V/10.5A out 300VDC/280ma 

PE94 Pesté Supp..lUes DABA (8CRb22) 8.96 PE97 Plate Supp.. Lees Tube. 9.98 
INFRARED SNOOPERSCOPE 

SImage-Converter E 
1 TubN e HiSen. Ey amplified 

design 2' (lia. Willemite scree¢-Reeolutian op to 3001ine/in. Complete data A tube, es..$4.98; 
SNOOPERSCOPE PWR SUPPLY 

11100VDC/35MÁ Using Doubler Crkt. Trans- 
aci- 

tore and 
Rectifiera i epem 115V/60Cy Opop.... C 

56.98 

FL -5 FILTER 
Range or voice. 

'I (o WWok..'.dai on1.00 

BANDPASS FILTER 
SharptCutoff HIQ, Cased & Shielded 60. 90. phase 734 8P/1303. 16HP/ 160oyo Each 51.75 220 V. 26HP/8003 Control liant. 220V/iPH/60 UTC 854, 1024, 1250 Cycles 220 Contacte voted 45 Amp Et. 22nd, 60 Amp Each S1.S0: 2 fer 52.50 Ope,. SPECIAL $19.00; 2 for 536.00 

CIRCUIT BREAKER RHEOSTAT SALE 
FUSES 15 ohm 25W w/koob..... ..... $1.49; 2 for 52.49 

PUSH TO RESET 0 ohm 50W Modal J......... 1.98; 2 for 3.50 
O0 ohm SOW w/knob 2.25; 2 fer 3.98 

Amps 5-7-10-15-20fus55.; Ea. 27n. 100 ohm 25W Model K 1.98; 2 for 3.50 
4 for 51.; 26 for 100 for 518. 200 ohm 25 W Model D 1 49; 2 for 2.49 

Circuit Breaker Fuse W/2 Mounting Clips 39c. 250 ohm 25W ........ 1.19: 3for 2.98 
8 for. SAO 20 for ....55.981 100 for.. . .525. 300 Ohm 225% Modal P 2.98: 2 for 5.00 
Fuse 1. 8AG Bise. Operates up to 24 Volts; 350, 500, 5000 ohm Slotted 
Please State Ampe fourrent) delved. ¢heft, 26 watt 794: 3 for 2.00 
HEINMANN Mann Bkrs, Amps; 0.22. FEDERAL RECTIFIER KIT 7, 9, 12, 16, 20. 80, 35. 411, 180 Is' all purpose elenium rectifier kit 

You can make 24 different rectifier. 04 WAVE % 

FW/CT té BridQo. 8 plate. rated 1ßV/12AMP ...w, each. All tfordware & logo..019.59 

TUBES "TAB" TESTED 
& GUARANTEED 

PRICES SUBJECT TO CHANGE 
WRITE FOR COMPLETE TUBE LISTING 

3C45....... 12.89 6SF5 .77 VT127A.... 3.90 808 2.59 306/1299... .69 6SF7 .73 CV148 4.98 809 2.43 3021A 4.98 6507 .72 F0166...... 49.00 810 9.95 3022....... 13.95 65H7 .61 F0172...... 29.00 811......... 2.90 3023.. 4.90 6517 .70 250TH 18.97 812. 2.70 3E29 14.95 65K7GT.... .69 250TL...... 17.75 813......... 12.49 4035 22.25 65L7GT.... .69 304TH 8.90 814 2.97 ELSBHD... 16.98 65N7GT.... .70 304TL...... 8.90 815 5.97 áC21/C6J... 6.95 65Q7GT.... .63 3ß0A....... 1.49 816/ 1.07 1623....... 9.90 áC22 42.05 6SR7 .60 WL417A.. .. 0.95 826 3821....... 9.1E 5C30/CSB... 3.95 6557 .75 417A/5042... 18.50 829......... 11.49 1626 2.45 5021 ...... 19.50 65T7 .98 GL434A.... 12.69 8298 12.45 1627 12.75 5023/81(65. 36.50 636..... ... 139 446A 1.05 832 3.97 1832/032A.. 3.90 5329 12.40 6V607 .57 4461....... 3.89 832A 9.65 All 115 V 60 Cire Input TH 1835 9.15 SR4GY 1.55 6W4GT .57 450TH 49.97 833A ....... 39.45 & CR Pwr Xmfr up to 20 11137 16.98 5R4GYW... 1.75 12AK5 198 4507E 52.00 834......... 5.95 tube. Hi VOLTO to 20 KV 1638 29.95 5T4 2.4912AK5W.... 2.98 460/HF200.. 15.95 836 4.70 (w/quadrupler eke.) ALL e 1841 49.95 SU4G .69 12ÁL5...... .75 GL471A. .., 2.69 837......... 1.45 Tube. PL d FIL wndgs 1642....... 18.00 5V40 1.10 12ÁT6 .89 CK501X.. - 1.26 049 29.45 300 30C/27á Mo Fu(1-alava, 1646....... 1.90 6ÁG5 .79 12ÁT7...... .81 CK501AX.., 2.20 860......... 4.90 8.4V/10.3A, 5.4V/OA. 2,5V/3A 'Hypersfl Core, Oil 1653 49.95 6AG7 1.39 12AU6...... .72 GL502A.. .. 1.79 861 23.95 Impies. 06.49: Two for 512.!9 1856....... 38.50 6AH5G 1.49 12AU7 .69 CK502AX... 1.49 865 1.29 2500V for CRT. 8.3V/.8Á 2.5V/1.75Á CBD 368! 175.00 6ÁN6 3.2212ÁV6 .49 CK503AX... 1.49 866A 1.50 Kenyon Hviu. 4/BC412 Rentrant $7.98 1860 69.75 6ÁJ5.. 1.40 12AV7 98 CKSOSA X... 1.79 872A ....... 3.29 1000VCT/45MA 705V CT/80MA,38OVCT 65MA 1663 50.00 6ÁK5 .7412AW6 1.79 CK506AX... 3.49 CK1005 .85 
CAN /3A S18ÉDT/IA13 3VCT/ 3A CSD RIVING 1P21Á 33.0000 6AK6W 2.9 12A X4GT 1.20 01(509ÁX 1.79 CK3027 2.98 

132........ .70 GALS S4 12ÁY7 
29 

1 2A 1.29 SANSG 6.90 
2036.. 27.00 6Á05 .55 
2C39 21.00 6AQbW 3.98 203°A...... 29.50 6AQ6 .81 
2040 7.29 6/10707.... 1.29 
2C43 17.75 GARE 
2043 46lÁ,. 9.49 6ÁR6 2.98 
2C44 1.20 6Á5S .79 

5.49 BÁ56....... 2.43 
2021 1.26 6Á47G 4.60 
2E31 1.49 6/176 .63 
2E36 1.49 6ÁÚ50T.... 1.10 
2E41 1.54 6AÚ6....... .59 
2E43 1.49 6Á350T.... 1.29 
2021 1.49 6ÁV6 .49 
2331 27.00 6ÁW6 189 
2332 37.00 6BÁ6 

1.23 
6 

2133........ 27.00 66/17 1.27 
6605 .63 

2136 108.00 6607....... 1.23 
2337 12.70 660507.... 1.6E 
2138 11.75 6606 
2139 44.00 6BE6 .59 RK20A 
2342 ..... ..,187.00 6SF5 .9B 240/3021. .. 
2748 24.25 6BF6 .65 25BQ6GT... 
2149 67.25 6SF7 2.50 3SL6GT, 
2350 21.25 66060 1 39 n'A 
2752 249.50 6807 1.98 25Z6GT 
2155 85.00 6ßH6 .63 FG27A 8 

2 SV/2A (e 794 2 for fl 49 30 for S6 l9 2356........149.00 6816 69 2807 1.95 1N43..... 2.161........ 49.95 6BK7 2.15 F032/5558.. 13.85 7O7Á..... .. 7.90 1N13..... SVCT/10A/12KV INSUL G.E 5.25 2162........ 49.45 68L7GT.... 1.45 35Z5GT.... .59 7078 13.50 1N44 5V/11 5A CSD KENYON HVINS....... 16.95 21(22. 38.45 66N6 1.79 SOLSGT.... .69 715A.....,, 6.00 1045 7.5VCT/12A CSD KENYON 15 KVINS.. 10.95 21(23 39.45 6BN7 1.69 RK61/XFGl 3.05 715B 11.90 1N46 21(25....... 28.49 660607.... 1.20 80 12.6307/L2áÁ CSD HMSLD 1.49 .69 7150....... 24.00 SN17 243/1.25Á COD ®® 51.98 Two lue 3.19 2K25/723Á6. 24.90 6BQ7.. ..... 1.65 81 1.69 717A .90 1N4ß 2X12V/2A or 24V 2A $3.89 Two for.. 6:98 21(28....... 29.00 6BY5G 1,59 82.......... 1.19 718BY. 40.45'1N52 
8.3V/2A 51.08: 1 wo for 3.98 21(33 259.00 6021..... .. 29.45 82V ...... .. 1.39 718CY...... 48.45 1N52 21(35 389.95 6086 .69 83 1.45 719A....... 28.50 1N54 LINEAR SAWTOOTH 2K41 126.00 60060... .. 1.69 83V 1.79 72IÁ..... .. 2.69 1NS4A 2K42 146.00 604, 2.70 8o'/6Z4 .99 722/1/287...- 2.45 1855 DC POTENTIOMETER 1(515138 120.00 60.5021... 6.95 FG95/5560.. 24.85 723A, 11.96 1N50 Electric power is polSsupplied 2X2........ .49 614......... 6.66 FG98 19.95 723Aß..... 25.00 1N58.. through 2 fined tape 180° - 822. .. 2.70 6.0507 .47 100TH 7.83 724A.....,. 3.95 1N58A apart. 2 rotating tape. and 'f 3824/- . 6.970K4Á .. .. .. .45 F01045 37.98 72dó....... 3.45 1860.. ... .. 
for 
oka oSbruehee are provided : . 624....... 6.97 6K4Á 6.45 FG305 17.64 725A 8.49 IN61 output ut voltage. Varying B25 4.50 6L6. ..... .. 2.09 117E/M7GT. 1.59 726A 21.97 1N63/K63... position of the bruehee varie. `.,._ '/ 3826 3.70 6L6G 1.35 117N7GT... 2.49 7268,...... 45.00 1N64.. the output voltage in accord- 828 7.90 6L60Á 1.35 117P7GT... 1.39 726C 79.95 

1886.. ... anoe with a Huer eawtooth i. C22 89.00 6L6GAY.... 2.29 117Z6GT. , . 1.19 001A....... .45 1N86....... wave. Special $3.95 C23 ...... 9.90 65Á70T.... .63 117Z7GT... 1.49 803 3.89 1087 WRITE FOR ADDITIONAL INFO 3C31/C1B... 3.45 6SC7. .90 F123A 7.90 805 3.90 1088 
Chrome Vanadium Speed Drills 3033" ..... 14.98 6513707.... .80 F127Á...... 19.98 807......... 1.65 1434.... 

29 Drills Chrome Vanadium Speed Steel. Top 
Quality for Machiniste or All Purpose Uee 1/18 to 1/2 by 84th',. W/"oot" Drill Index...59.69 DRILLS, f0 Pm 1 5000 C.V, W/Indes.... 7.98 DRILLS, 13 Po, 1/10' to 1/43 C. V. W/Ioda, 2.69 
DR1/4 Spied Electri, Drill with Jacobs .Wur.m9 
gear Chuck & 80 Pce Drille & Inde,. ......22.00 1/2' Speed Electric Drill ith Jacobs Worm. 
gent Chuck & 29 Poe Drille & Index 39.00 

WRITE FOR TOOL CATALOG 

RM29 
Fer Field Phone Use or 

of Tranwsiye,. Simple 
wire 16 mile 
Inoludee talk 

Operation. 
& ON. njjo Circuits. 

RM 53 Remette Contre) Xmltter or 1 Relay Plue. & Cable Includes Condeneeeu. Bwitehee, Jack. & Matching XFMR Mike to grid. Line to Grid d Line to Line, in 73444)4431( 
Motel Boo. NEW 51.25 

PULSE 
PULSE TRANSFORMERS5 

Watt, TRI025 P/0 LII-8 Toot Equipment.. $7.98 7.5 KV Pulse. Pri 4 KV. 50-1000 ohm imV d. Permuta Core. W Sao D-183247........$12.00 Pulse Blyeskin 
I Ose. 3 wodee. 1:1:1 ratio 1 h trad.. GE H'Old HiVine $2 98 PULSE SHAPING Xfmr Raytheon UX12819, 1 MU Seo. 2000 CY $5.00 UTAH 9340 P/O CP-5A/AP816. ........ $5.00 Pulse Transformer to "JAN" MLT27 By Pt 1, 2. 3. 4, 5. 6 each S1 75 

TRANSFORMERS 

0A2 $0.95 
0A3/VR75 1.04 
062 1.37 
OB3/ V R90 . 1.09 
0C3/ V R105 1.16 
OD3/VR150, .90 
183/8016. .81 
1621/471A. . 2.65 

2X RATING RAYTHEON, 1.0512/1X7 .79 CK512AX::: 1.45 CK102$ 15.90 HIPERBIL CORE f{.!t 2.79 CK522AX.,. 1.29 5651........ 2.35 950VCT/100MA, 6V/2.5A, 6V/6A, 46V/í A, 1X2 9 A T 12ÁZ7...... 1.49 CK52SAX... 1.29 5654........ 2.79 10V 1.8A WESTERN ELECT... 55.49 X 12BÁ6...... .69 CK026AX... 1.49 RK5657 350.00 900 /35MÁ 2X2.63/2A XCLENT 1800V 1q6Á7..... 79 CKb20AX... 1.49 5663 1.85 DBLER TWO 2X3 FIL IVNDGS...... ,.52.25 12806 1.23 CKb29AX... 1.79 5670 5.30 780VCT/250MA. 5V/6A, 13,03/5. SA 07.95 1211E6...... .59 GL530 22.00 CK5672 1.29 770Ví7703 T 200MÁ. SV/6A, 12.8V/5.6Á fí.95 12ßF6...... 85 CK531DX... 1.89 CK5678 1.89 CU -24 ART 13 2. MA, 2.63/a A, HVIN9 HMSLD includes .79 12BH7 1.29 531......... 6.98 5687........ 5.19 
70FILTER 

PARTS 4 -ea ope... 03.6! / 12ßY7 1.35 CK532DX... 1.89 CK5702 3.49 LOADING CONDENSERS 12627 1.26 WL532 3.98 01(5703 1.29 Three 26MM 10.000V 
OVCT/120MÁ, o, / .$3.69 2C 125A7GT... .69 0K533Á X... 1.29 5812 2.99 

ppp 600307/200MÁ, SV/3.áA, ß.3V/4 A, 7ßV/IA 12507 condaneen P/o .4 RT18 - 54.39; 3 for $12. .80 CK534AX... .99 5814 3.64 X\I TT R. NE W....$2.49 500VCT/60MA, 8.3V/4A, HOLD $2.98 128F5GT,,. .72 CK536AX... .99 5840........ 12.34 HI -VOLTAGE Ceramic 420VCT/90MA, 6.33/1.BÁ, 9E/ INPUTS 6. 12, 12SF7GT... .49 CK537AX... 3.04 8020........ 1.25 Condeneere, 4 mounted on 24. 116VDC & 115 & 230 VAC fdj $1.49 12507 .83 CK5380 X... .90 aluminum plate rated se 
FILTER CHOKES 

128147 .63 CK539DX... 2.19 Xtal Diodes ollow. 185-200-280-4 1251707 .59 CK541DX.,, 1.991N21Á...... $1.55 MMF P/o ART13 SIG 1251(7 .72 01(5130X... .99 1N210...... 2.89 CORP. í206B90 -t7Á/11 12ßy/SBma/SKVio. .. 2 20 2J31Á 79 125L70T... .65 01(5410X... .99 1N21C 125N7GT... .75 CK546D X.,. 1.99 1N22 128Q7GT... .63 CK547DX.., 1.90 1N23. 2334 27.0012587 .63 01(571/1X/ 6N239 2.20 ..WELLS R' // FG37 395 5886 2.491N23 
13H /300 /ShV 4 95 1978 1 08 í61(573ÁX/ PRIMAX" 

CONTACTOR 
G. E. CR2811C22AQ. Heavy 

mmitter5leotriaMotoreO. Starter 
Switch. For Single or 2 or 3 
Phase Appl Rated 1 Phue 
3HP/110V, 7M HP/220V 
10 HP/8003. Rated 2 or 3 

SELENIUM 
RECTIFIERS 

We ...Wise in Rectifier. and 
Power supplies to your epeecifio. 

ioCurrent 

18/14 ne. 36/28 
adic54/4010 

130/100 
Cont. Velte Volta Volts Velte 
1 Amp 51.35 52.15 53.70 57.50 
2 Amp 2.20 3.60 5.60 10.50 
4 Amp 4.25 7.95 12.95 25.25 
6 Amp 4.75 9.05 13.50 33.00 

10 Amp 6.75 12.75 20.00 40.00 
12 Amor 8.50 16.25 25.50 45.00 
20 Amp 13.25 35.50 35.00 79.50 
24 Amp 16.25 32.50 45.00 90.00 
Full 
op to 4VDC at 

Rut 
12 amps 

1l5 V/f0cy input 
23.98 

un to 28 V DC at 12 amp. 31.90 
up to 28 VDC at 48 ampe ...............129.00 

RECTIFIER XFMRS 
18 -12 -9 -CT -9-12-18V/4 Amp 00.75 10-12-9-CT-9-12-1SV/12 Amp 16.75 
36VCT-24V-18V/24 Amp 35.75 
18V/2A 61.98; 3 fer $5.49 

"HO" RAIL PACK 
0 to 12VDC/2 AMP !' I. ': '... Variable DC napel Inpt. 

' . 1.I,Á' I15v/00 y. Usable LAB m. w 
supply. filament D.C, oies- 

. battery charmas. ode) 
railroad oludu voltage or 

seed control and center oil reversing ew. ,deal 
for two'HO" loco's 010.95; 2 fer 520 

BATTERY CHARGER RECTIFIER 
10-0-10 Volte (CT) 100 Amp (Fan Cooled). 
Replace Your Old inefoieut Sulpyhide Root. 
with the New Selenium Types. SPECIAL..011.90 

BC -442-A 
Antenna o treot indicator & 
Relay switching includee 7SOMA 'RF' meter, 19.5 millivolt 

thermocouple 
cu 

& 
ptconnectoe. 

Complete as shown lee vacuum 
condenser $2.25 

Photoflash Capacitors 
100MFD 500WVDC 53.90 
200 M FD 450 W V DC 2 89 
300MFD 450 W VDC 4.39 
15MFD/330VAC/1500V0C Intermittent 3.95 
25MFD/33OVAC/1500VDC Intermittent 6.49 
16MFD/600VAC/2800VDC Intermittent 6.95 
16MFD/660VAC/3000VDC Intermittent 7.95 

"TAB" Sun -Flash Lamps 
No. Ro 100.0 Max. Each 

Ú5W GE FT106 100 55.98 
U10 GE FT114 1011 7.25 
No. 1 AMGLO 5804X 1011 10.98 
238T GE FT 210 200 9.98 
53GT GE FT 403 500 13.50 
VA SYLV. 4330 200 9.98 
23MT FT 219 250 9.98 
22ST FT 110 2011 9.98 
3630TQ FT 503 50011 49.98 
V4X4 X400 200 10.98 
DX SPRGFA100 150 9.00 

10Hy/75ma 1.25 1OHy/135ma/UTC/Cad/ 
H'Bld/I KVine 1.49 60Hy/12Sma/Cad H'Sld 2.89 

cosy/300mo or . lue 00ms/ 83 1.62 6029...... 3.49 1H26. 12KVins Kenyon 8.9E 8.95 WL579 10.491N27 18.5Hy/)Amp/17KVine/Raytheon..... .... 39.9E 1.90 WL5]96 .. .. I2.9ß 1N34 Dual 2 Hy/800ma CSN 95¢1 2 for 1.{9 1.19 WL652 65.00 1N34Á 0Hy 175ma 250 Ohm.... .. .. ..51.{9: 2 for 2.19 .. .69 WL673 117.00 1N35.... 
10/áy 100ma Freed 1.39 .79 WL676 39.95 1N38. 

.99 WL686 35.001N38Á FILAMENT TRANS. :::: .70 703A 4.75 1041 
2.5VCT/10A 51?VINS .... ............... 3.59 

100 WATT SEC PHOTOFLASH KIT 
Includes DX Flesh Lamb 0R ted 160 Watt See. 
Flash Lamp Holder & 8 Releotor & Cable 
Power Tramformer & CD Flash Capacitors, (5) 
200 Mfd Eaeh W/Outpyut of 100 Watt Bec. All 
Reeietore, Capacitor., Re tifiers A P"eketo.t29.98 
Entre Flash Lamo Holders W/8' ReOector & 
Cord 53.98: W/Comp DX ........ ......912.90 

21.50 ItRAND NEW .. 01.90 
1.25 
1.3s * SOLDERING GUNS 8 IRONS * 

B 3.49 GUN 115VAC 100 Watt 56.69 198 "WEN" GUN 115VAC 250 Watt 9.49; 3 for 25.50 g75 GUN 115VAC Korodleee Tip 7.69 
3.55 PHILIPS .,Verna TOOL" 115VAC 250W 

64 Including 4 Tips, Spacial.......... 10.83 
BU ESICO IRONS 120 V AC/DC 

1.65 55 Wate/3/8 Tip/ 1134 Lng/.38 Lbs 1.25 
1.13 10 Watt/ Si Tip/12. L. Ln.38 Lbe 1 55 

100 Wate/3/8 Tin/I2' o.Q/.75 Lbe 2.55 3.95 130 Watt/34 Tip/12' Lng/ 75 Lbe... 3.17 8.95 ESICO INDUSTRIAL CONST. USE IRONS 16.95 120VÁ0/DC 1'73 Simller to American Beauty type' as shown 
1.45 038/Am. Tip/7" OOW/3/psi........ 3.29 
.69 138/A m. Beauty 3138/100 W/5/8 Tip 6.30 

4.00 k8/A m. Beauty 3178/200W/7/ß Tip 610 
.55 #78/A m. Beauty 317ß/300W/135 Tip. 0.08 
.45 N98/Etico m.Temp opn tyRegulating 3198/550W/135 .4 Tip 30.0$ 

1.39 144eico Tempo, Lb. St 
Roll 

l ...... 4.29 
.89 14 Solder one 

iron. 
.082 Boo Re¢ 1 29 

1.15 W'i[h any eoldcrin¢ iron. Speciel..........1 904 
3.10 

19 
1.19 
1.15 

.60 
2.07 
2.49 
.69 
.98 

1.15 
1.15 
1.15 
1.35 

TABRITE OG 
IT 

R 
WE STOCK LARGE VARIETY OF 

COMPONENTS TELL US YOUR NEEDS 

SELL US YOUR TUBES 8 EOUIPMENT 

THAT'S 
A 

,, rr 
BUY 

Dept. 6E 111 Liberty Street, New York 6, N. Y., U. S. A. 

THAT'S 
A 
BUY 

PH. RECTOR 2-6245 

0 
Money Back Guarantee 
(Cost of Mdse. Only) S5 
Min. Order FOB NYC. 
Add Sphr. Charges & 
25% Dep. Tubes Gtd. 
via R-Exp. only. Prices 
Su bject to Change With- 
out Notice. 
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INDEX TO ADVERTISERS 

Ace Engineering & Machine Co 321 
Acme Electric Corporation 340 
Adams & Westlake Co 95 
Aeronautical Communications 

Equipment, Inc 371 
Aerovox Corporation 275 
A'G'A Div. of Elastic Stop Nut 

Corporation of America 280 
Air -Mite 385 
Aircraft -Marine Products. Inc 92, 93 
Aircraft Radio Corp 311 
Aircraft Transformer Co 273 
Airpax Products Company 307 
Alden Products Company 247 
Allen-Bradley Co. 76 
Allen Co., Inc., L. B 397 
Allied Industries, Inc 379 
American Electric Motors 246 
American Electrical Heater Company 304 
American Lava Corporation 25 
American Optical Company 295 
American Phenolic Corporation 202, 203 
American Radio & Television, Inc 497 
American Television & Radio Co 285 
American Time Products. Inc 112 
Ampex Electric Corp 85 
Andrew Corporation 78 
Anti -Corrosive Metal Products Co., Inc 306 
Arkwright Finishing Company 324 
Arnold Engineering Co 94 
Assembly Products, Inc 383 
Augat Brothers, Inc 366 
Automatic Electric Mfg. Co 336 

Ballantine Laboratories. Inc 208 
Barry Corp., The 15 

A phase sensitive null detector wherein noise 
and harmonic voltages are effectively eliminated. 

For use in conjunction with bridge and po. 
tentiometer circuits. 
Simplified and precise zeroing of synchro 
devices. 
Allows separate adjustment of phase and 

magnitude in null circuits. 
Eliminates the necessity for filters. 

SPECIFICATIONS 

Input Impedance . 

High Gain _..2 megohms shunted by 30 mmfd. 
Low Gain ._2.5 megohms shunted by 15 mmfd. 

Sensitivity......._..... .....6 millivolts off -scale deflection 
Frequency Range - 

30 -10,000 cps (higher ranges available) 
Selectivity...40 db. down on ell noise & harmonics 
Reference Input Power............... _ ___...... 10 milliwatts 
Maximum Input Voltage ..............................125 volts RMS 
Peak Input Voltage_ __..___...... _ ..............._...__........400 volts 
Power Supply ............... 105.125 volts, 60 cps, 25 watts 
Dimensions-Hgt. 9 in., Width 15 in., Depth 8 in. 
Weight 1 r 25 pounds 

INDUSTRIAL TEST EQUIPMENT CO. 

55 EAST 11th ST., N. Y. 3 -Tel: GR. 3-4684 

Want more information? Use post card on last page. 

ELECTRON ICS - June, 1953 

Belden Manufacturing Company 123 
Bell Aircraft Corporation 388 
Bell Telephone Laboratories 213 
Bendix Aviation Corporation 

Eclipse -Pioneer Div. 356 
Friez Instrument Div 381 
Pacific Div. 319 

Bentley, Harris Manufacturing Co 221 
Berkeley Scientific, Division of 

Beckman Instruments, Inc 242 
Beryllium Corporation 64 
Bird Electronic Corp 364 
Birmingham Sound Reproducers, Ltd 343 
Birnbach Radio Co., Inc 384 
Birtcher Corporation 292 
Bodnar Industries, Inc 280 
Boonton Radio Corp 197 
Bowser, Inc. 317 
Brew & Co., Inc., Richard D 385 
Bridgeport Brass Company 301 
Bristol Brass Corporation 52 
Brush Electronics Company 204 
Buggie & Company, H. H 228 
Burnell & Company 99 
Bussmann Mfg. Co 227 

CBS Hytron, Division of Columbia 
Broadcasting System 53 

C.G.S. Laboratories, Inc 442 
Cambridge Thennionic Corp 32 
Cannon Electric Company 332 
Carboloy Dept., General Electric Co..104, 105 
Carborundum Company 110 
Carter Motor Co 368 
Centralab, A Div. of Globe -Union, 

Inc. 11, 12, 13 
Chase Brass & Copper, Sub. of 

Kennecott Copper Corporation 44 
Chester Cable Corp 126 
Chicago Telephone Supply Corp 40, 41 
Chicago Transformer, 

Div. of Essex Wire Corp 348 
Cinch Manufacturing Corp 193 
Cinema Engineering Company 72 
Clare & Co., C. P 103 
Cleveland Container Co 47 
Cohn Mfg. Co., Inc., Sigmund 394 
Cole Instrument Company 320 
Collectron Corporation 396 
Communication Company, Inc 385 
Communication Accessories Company 60 
Computing Devices of Canada, Ltd 375 
Condenser Products Company, Div. of 

New Haven Clock & Watch Co 263 
Consolidated Engineering Corp 109 
Consolidated Vacuum Corp 205 
Constantin & Co., L. L 233 
Continental Connectors, DeJur 

Amato Corp. 360 
Cornell-Dubilter Electric Corp 219 
Corning Glass Works 235 
Cornish Wire Co 380 
Corrugated Paper Products, Inc 276 
Coto -Coll Company 369 
Coxhead Corporation, Ralph C 287 
Cramer Co.. Inc., R. W 89 
Crescent Company, Inc 426 
Cross Co., II 382 

Dario Electric Co 377 
Daven Co., The Third Cover 
DeJur Amster) Corporation 360 
Detroit Diesel Engine, 

Div. General Motors Corp 240 
Dialight Corporation 220 
Driver Co., Wilbur B 209 
Driver -Harris Company 67 
DuPont DeNemours & Co., (Inc.), E. I 217 
DX Radio Products Co 292 

Eastern Air Devices, Inc 207 
Edison Incorporated, Thomas A 318 

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 also 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. 
Want more information? Use post card on last page. 
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TUBELESS AFC 
INCREDUCTOR AS 
LOCAL OSCILLATOR 
TANK INDUCTOR 

1100 

1 

TO LOCAL 
OSCILLATOR TUBE L5 T ,10011 

Lci 

DISCRIMINATOR 
TUNED TO IF 

1111.1111 MINK 
TO IF 
SIGNAL 

RECEIVER AFC 

INCREDUCTOR' 
CONTROLLABLE INDUCTORS 

THE SCHEMATIC ABOVE ILLUSTRATES THE USE OF AN INCREDUCTOR CONTROLLABLE IN- 
DUCTOR TO AFC LOCAL OSCILLATOR OF A RECEIVER. A SAMPLE OF THE INTERMEDIARY 
FREQUENCY SIGNAL IS FED INTO A DISCRIMINATOR. THE RECTIFIED OUTPUT CURRENTS 
FROM THE DISCRIMINATOR ARE FED TO THE BALANCED CONTROLLED WINDINGS L.2 AND 
L.3 OF THE CONTROLLABLE INDUCTOR. A SMALL DC CURRENT IS FED THROUGH CONTROL 
WINDING Lri TO SET THE CONTROLLABLE INDUCTOR AT ITS MOST SENSITIVE POINT. THE 
SIGNAL WINDING Ls FORMS PART OR ALL OF THE LOCAL OSCILLATOR TANK INDUCTANCE. 

INCREDUCTOR CONTROLLABLE INDUCTORS, WHEN USED IN THIS MANNER PROVIDE FAR 
GREATER RELIABILITY AND RANGE OF CONTROL THAN REACTANCE TUBES. THE CONTROL 
CURRENT SENSITIVITY IS SO GREAT THAT AN AMPLIFIER IS HARDLY EVER REQUIRED BE- 
TWEEN THE DISCRIMINATOR OUTPUT AND THE CONTROL WINDING. BECAUSE OF THE 
ENORMOUS RANGE OF INCREDUCTOR UNITS AS COMPARED TO REACTANCE TUBES THE 
CIRCUIT AS SHOWN ABOVE MAY BE USED BETWEEN -55 AND +50°C. 

FOR FREQUENCIES BETWEEN 2 AND 15 MC WE RECOM- 
MEND OUR TYPE 65BA2. THE 65BA1, WITH A SINGLE 
CONTROL WINDING IS AVAILABLE FOR OSCILLATOR 
AND GENERAL PURPOSE USE IN THIS RANGE. DATA 
SHEETS ON THESE AND ON UNITS FOR OTHER RANGES 
WILL BE SENT ON REQUEST. 

THE 65BA SERIES OF THE INCREDUCTOR CON- 
TROLLABLE INDUCTORS IS RUGGED, SHOCK 
RESISTANT, COMPACT AND OF LIGHT WEIGHT 
CONSTRUCTION PROVIDING 

ZERO REPLACEMENT FACTOR ONE-HALF SIZE. 

C. G. S. LABORATORIES systems engineering specialists have suc- 
cessfully used INCREDUCTOR techniques in modern commercial 
equipments and industrial electronic applications. 

WRITE ON YOUR COMPANY LETTERHEAD FOR ENGINEERING DATA AND TECHNICAL 
BULLETINS COVERING STANDARD TYPES. WE WILL BE GLAD TO GIVE YOU OUR RECOM- 
MENDATIONS REGARDING YOUR SPECIFIC PROBLEMS. 

LAIi()RAT()IiIES 
I\COIiPIiIIATEI) 

391 LUDLOW ST. STAMFORD, CONN. 
s TRADE MARK 

Eisler Engineering Co., Inc 389, 397 
Eitel -McCullough, Inc. 33, 383 
Electran Mfg. Co 288 
Electrical Industries Division, 

Amperes Electronic Corp 107 
Electro Motive Mfg. Co., Inc 45 
Electro -Tech Equipment Co 369 
Electro -Technical Products, Div. of 

Sun Chemical Corp 230 
Electronic Instrument Co., Inc., (RICO) 392 
Engineering Research Associates, 

Div. of Remington Rand 214 
Epeo Products, Inc 328 
Erle Resistor Corporation 96 
Eveready Plating Co 397 

F & M Sales, Inc 326 
Fairchild Camera & Instrument Corp 303 
Fansteel Metallurgical Corp 329 
Federal Telephone & Rddlo Corp 251 
Filtron Co., Inc 27 
Finn & Company, Inc., T. R 370 
Fluke Engineering Company, John 384 
Ford Instrument Company 46 
Frequency Standards 364 
Fusite Corporation. The 224 

G & M Equipment Co.. Inc 74 
Gamewell Company 282 
Gates Radio Company 66 
General Ceramics & Steatite Corp 38 
General Electric Company 

Apparatus Dept 30, 43, 54, 55, 237, 269 
Chemical Div. 325 
Components Dept. 347 
Electronics Dept. 127 
Tube Dept. 19 

General Industries Co. 305 
General Radio Company 17 
Giannini & Co., Inc., G. M 111 
Grayhill 271 
Green Instrument Co., Inc 340 
Gries Reproducer Corp 367 
Gudebrod Bros. Silk Co., Inc 393 

Hammarlund Manufacturing Co., Inc 289 
Hardwick, Hindle. Inc 83 
Hart Manufacturing Company 313 
Haydon Co., A. W 231 
Haydon Manufacturing Co., Inc 327 
Haydon Switch Co 388 
Heath Company 362 
Heiland Research Corporation 350 
Heldor Manufacturing Corp 239 
Helipot Div., Beckman Instruments, Inc 199 
Heminway & Bartlett Mfg. Co 890 
Heppner Manufacturing Co 272 
Hermaseal Co., Inc 82 
Hermetic Seal Products Co 121 
Hewlett-Packard Company 51 
Hinde & Bauch 281 
Hopkins Engineering Co 828 
Hughes Aircraft Company 255 
Hughes Research & Development 

Laboratories 254, 877 
Hughey & Phillips 810 
Hyeor Company, Ine 284 
Hydro -Aire. Inc. 257 

Illinois Condenser Co 382 
Imtra Corporation 252 
Indiana Steel Products Co 58 
Industrial .Hardware Mfg. Co., Inc 391 
Industrial Mica Corporation 391 
Industrial Test Equipment Co 441 
Industrial Timer Corporation 102 
Instrument Corp. of America 389 
Instrument Resistors Co. 368 
Insulation & Wires, Inc 75 
Intercontinental Marketing Corp 365 
International Crystal Mfg. Co 250 
Ippolito & Co., Inc., James 284 
Irvington Varnish & Insulator Co 77 
I -T -E Resistor Division of the 

I -T -E Circuit Breaker Co 62, 63 

Jeffers Electronics Division, 
Speer Carbon Company 57 

Jelllff Manufacturing Corp., C. 0 374 
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Johns -Manville 120 

Johnson Company, E. F 264 
Jones Div., Howard B. Cinch Mfg. Co 392 

Jones Electronics Company, M. C 386 

Kahle Engineering Company. 
Karp Metal Products Co., Inc 
Kartron 
Kaupp & Sons. C. B 
Keithley Instruments 
Kellogg Company, M. W 32A, 
Kenyon Transformer Co., Inc 
Kester Solder Company 
Kings Electronics Co., Inc 
Kinney Manufacturing Co 
Klein & Sons, Mathias 
Knights Company, James 
Kollsman. Instrument Corporation 

249 
59 
97 
37 

252 
32B 
354 
261 

36 
117 
236 
238 
244 

Laboratory for Electronics. Inc 31 

Lambda Electronics Corporation 377 
Lampkin Laboratories, Inc 378 
Lapp Insulator Company, Inc 210 
Leach Relay Co 286 
Leland, Inc., G. H 268 
Lenk Mfg. Company 284 
Lenkurt Electric Sales Co 248 
Lewis & Kaufman, Ltd 201 
Lindberg Engineering Co., 

Transformer Division 265 
Lindgren & Associates, Erik A 288 
Link Aviation, Inc 256 
Lord Manufacturing Company 330 

Magnatran. Inc. 279 
Magnecord, Inc. 258 
Magnetic Amplifiers, Inc. 345 
Malayan Tin Bureau 50 
Malloy & Co., Inc., P. R 128, 192 

Manufacturers Engineering & 
Equipment Corp. 391 

Marconi Instrument, Ltd 315 
Marion Electrical Instrument Co '2 

Macketn Machine Company 323 
Measurements Corporation 316, 391 
Mepco, Inc. 86 
Metal Textile Corp 441 
Metals & Controls Corp., 

General Plate Div 81 

Methode Manufacturing Corp 270 
Mica Insulator Company 124 
Micro, A Division of Minneapolis - 

Honeywell Regulator Co 232 
Midland Manufacturing Co., Inc 21 
Miles Reproducer Co 397 
Milford Rivet & Machine Co 334 
Millen Mfg. Co., Inc., James 223 
Milo Radio & Electronics Corp 226 
Minneapolis -Honeywell Regulator Co., 

Industrial Div. 39 
Minnesota Mining & Mfg. Co 34 
Minnesota Silicone Rubber Co 380 
Mitchell -Rand Insulation Co., Inc 56 
Moloney Electric Company 211 
Muirhead & Co., Ltd 3 

Mullard Overseas, Ltd 288 

National Company, Inc. 359 
National Moidite Company 357 
National Research Corp. 71 
New Hermes, Inc. 887 
New Rochelle Tool Corp 397 
New York Transformer Co., Inc 296 
Norden Laboratories Corp 361 
North American Aviation, Inc 116 
Northern Radio Company, Inc 125 
Nothelfer Winding Laboratories 372 

Olympic Metal Products Co., Inc 222 
Onan & Sons, Inc., D. W 218 
O'Nell-Irwin Manufacturing Co 388 
Optical Film Engineering Co 340 

Panoramic Radio Products, Inc 363 
Par -Metal Products Corp 292 
Paramount Paper Tube Co 375 

CHEMELEC -Tep 
ELECTRONIC COMPONENTS 

4.) 
CRYSTAL SOCKETS 

'i r 

9 -PIN CONNECTORS 

STAND-OFF INSULATORS 

FEEL) THROUGH INSULATORS 
ANC TERMINALS 

UNITED 
STATES 
GASKET 
COMPANY 

7- AND 9 -PIN MINIATURE TUBE SOCKETS 

"TEFLON INSULATED" means 
higher performance, greater depend- 
ability, no danger of breakage in 
assembly or service. 

Chemelec Electronic Components offer 
all the advantages of this outstanding 
insulating material. Surface resistivity 
3.5 x 1013 ohms. Loss factor less than 
0.0005. Dielectric' constant 2.0 (60 
cycles to 30,000 megacycles). Service- 
ablé at -110° F. to 500° F. Won't 
carbonize under arcing. Zero water 
absorption by ASTM Test. Unaffected 
by extreme humidity. Won't DC plate. 
Chemically inert, non -gassing, immune 
to corrosive atmospheres, fungus, oil, 
solvents. Non-flammable, tough, resili- 
ent, withstands and absorbs mechani- 
cal and thermal shock and vibration. 

Write for Catalogs: Miniature Tube 
Sockets-No. SO -428; 9 -pin Connec- 
tors, No. CN -409-M; Crystal Sockets, 
No. CS -441; Stand-off Insulators, No. 
TE -401; Feed Through Insulators and 
Terminals, No. CF -400. 

FLUOROCARBON 

PRODUCTS DIVISION 
CAMDEN 1, NEW JERSEY 

Representatives in Principal 
Cities Throughostthe World 
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You Get OVERALL Test 
Performance With 

1 11U110c11HYW®N 
SERIES 10-12 

Electronamic 
TUBE PERFORMANCE TESTER 
with 12 ELEMENT free -point 
Master Lever Selector System 

To tesi 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. 

MODEL 10-12-P: In sloping. portable hardwood 
ease with tool compartment and hinged remov- 
able cover. Sire 131/1 x 171/4 x 63á"... $104.50 

Also in counter or tack -panel mounts. 

* Facilities to 12 element prongs. * Filament voltages from 3/4 to 117 volts. * Tests Naval 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. * 4'/2" Full Vision Meter. 
SEE the "Precision" Electronamic Tube Teeter at 

leading radio equipment distributors. Write for 
new 1952 catalog describing Precision Test Equip- 
ment for an phases of modern electronics. 

Precision Apparatus Co., Inc. 
4111111 

92 21 HBRACE HARDING BLVD. ELMHURST 10. N.Y. 
i 

*Reg. U.B. l'aient Office 

Expert: 458 Bang, N.Y. C.. U.S.A. Cables: MORN A N E % 

In Canada: Atlas Radio Corp. Ltd., Toronto. Ontario 

Want more information? Use post card on last page. 
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Western Gold & Platinum Works 362 
Westfield Metal Products Co., Inc 385 
Westinghouse Electric Corp 48, 376 
Weston Electrical Instrument Corp 106 
Wheeler Insulated Wire Company, Inc 234 
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Zophar Mills, Inc. 970 

PROFESSIONAL SERVICES. 95 
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(Classified Advertising) 
H. E. HILTY, Mgr. 
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This index is published as a convenience to the 
readers. Every care is taken to make it accurate, but 
ELECTRONICS assumes no responsibility for errors 
or omissions. 
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Since Daven originated the first pie -type 
wire wound resistor more than a generation ago, 

it has pioneered many innovations in the pro- 
duction of resistors. 

Today, only Daven uses a stranded lead wire 
to connect the resistance wire to the solder ter- 
minal of the Super Davohm Precision Wire 
Wound Resistor. 

As a result, no matter how much strain, 
stress, heat or pressure is applied to the solder 
terminal, no accompanying shock is put upon 
the fine resistance wire itself, but is absorbed by 
the heavy lead wire without adversely affecting 
the resistor in any way. 

Therefore, Super Davohm Resistors are sub- 
stantially more rugged than conventional resis- 
tors and are able to withstand unusual vibration, 
rough treatment and abnormal shocks. 

This exclusive Daven feature, plus the many 
other quality aspects of Super Davohm Precision 
Wire Wound Resistors, makes Daven the leader 
in the resistor field. 

The Super Davohm line includes resistors 
made in accordance with MIL -R -93A specifica- 
tions, as well as sub -miniature units to give you 
the most complete selection of resistors avail& 
ble anywhere. Deliveries can be made to meet 
your requirements. 

Write for assistance with your problems, 
and ask for a copy of Daven's complete, new 
brochure on Super Davohm Precision Wire 
Wound Resistors. 

THE AVM«) 
191 CENTRAL AVENUE, NEWARK 4, N. J. 
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RCA "50/50" faceplate ex- 
hibit at N. Y. IRE Conven- 
tion shows the advantage of 
"reflection -free" faceplates. 

ENGINEERS SEE FOR THEMSELVES 
...how room reflections vanish! 

Remember this? It's the "reflection -free" 
demonstration that thousands saw at the 
RCA exhibit during the IRE Convention 
in New York. The right half of the kine- 
scope faceplate was lightly frosted to 
"kill" room reflections, but the left half of 
the faceplate was left untreated. The 
miniature room provided the source of 
reflections as it moved back and forth in 
front of the faceplate. 

This photograph shows conclusively 
how the "reflection -free" surface elimi- 
nates the annoyance of room reflections. 

If you are using the "reflection -free" 
feature to fullest advantage, YOU know 

It 

what this potent sales aid can do for your 
TV line. For it goes almost without say- 
ing; you get greatest boost in sales power 
-with RCA metal -shell kinescopes. High - 
quality frosted faceplates offer the 
combined advantages of reflection sup- 
pression with fine picture detail. 

For technical data or design help, write 
RCA Commercial Engineering, Section 
42FR, Harrison, N. j. Or just call your 
nearest RCA Field Office: 
( EAST) Humboldt 5.390M, 415 S. 5th St., 

Harrison, N. J. 
(MIDWEST) Whitehall 42900, 589 E. Illinois St., 

Chicago, Ill. 
(WEST) Madison 9.3671 420 S. San Pedro St., 

Los Angeles, Call. 

RCA Metal -Shell Kinescopes 

RCA-21AP4 RCA-21MP4 
(magnetic- (electrostatic - 
focus type) focus type) 
All RCA Metal -Shell Kinescopes 
feature "reflection -free" faceplates 
which suppress annoying room 
reflections. 
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