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THE ULTIMATE IN QUALITY. ..

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

UTC Linear Standard Transformers feature . ..

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

Balanced Variable Impedance Line ... per- octance.

mits highest fidelity on every top of a universal ® . .. e
unit . . . no line reflections or transverse coupling. Precision Winding . .. accuracy of winding
1%, perfect balance of inductance and capacity;

Reversible Mounting . . . permits above chassis Brasi npedance TeNeie

or sub-chassis wiring.

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

TYPICAL LS LOW LEVEL TRANSFORMERS

Relative Max,
hum- Unbal-
Primary Secondary +1 db Max. pickup anced DC  List
Tyne No. Application tmpedance Impedance from Level reduction in prim’y Price

LS 0 Low lmpedance mike, 50, 125. 200, 60,000 ohms in 20-20,000 +15DB —74 DB 5MA  §25.00
pickup, or multiple line 230, 333, 500/ two sectlons
to grid 600 ohms
LS-10X  As Above As above 50,000 ohms 20-20,000 +14 DB —92 DB 35.00
LS-12 Low impedance mike, 50, 125 200, 120,000 ohms 20-20,000 +15 DB —74 DB A 28.00
pickup, or multiple line 250, 333, 500/ overall, in two
e push pull grids 600 ohms sections
LS-12X As above As above 20,000 ohims 20-20,000 +H1 DB —92 DB A 35.00
overall, in two
sections
LS-26 Bridging line to single or 5,000 ohms 60.000 ohms in 15-20,000 +20 DB —71 DB 3 30.00
push _pull grids two sections
LS-19 Ningle plate to push pull 15,000 ohms 95,000 ohms; 20-20,000 +17 DB —3530 DB 26.00
grids Iike 2A3, 6L6, 300A. 1.25:1 each side
Split secondary
LS-21 Single plate to push pull 15,000 ohms 135.000 ohms; 20-20,000 +14 DB —74 DB 26.00
erids. Split primary and turn ratio
secondary 3:1 overall
LS-22 Push pull plates to push 30,000 ohms §0.000 ohms; 20-20,000 -+26 DB —50 DB . 32.00
rull grids, Split primary plate to plate turn ratio
and secondary 1.6:1 overall
Ls-30 Mixing, low {impedance 50, 125. 200, 50, 125, 200, 250, 20-20,000 +17 DB —74 DB . 26.00
11ike, piekup, or multi- 250, 333, 500/ 333, 500/600 ohms
rle line to multiple line 600 ohms
LS-30X As above As above As ubove 20-20,000 415 DB 92 DB 3 MA 32.00
Ls-27 Single plate to multiple 15,000 ohms 50, 125, 200, 250, 30-12,000 +20 DB —74 DB 8 MA
line 333, 500/600 ohms cycles
LS-50 Single plate to multiple 15,000 ohins 50, 125, 200, 250, 20-20,000 +17 DB —74 DB 0 MA
line 333, 500/600 ohmg
LS-51 Push pull low level plates 30,000 ohms  50. 125. 200, 250, 20-20,000 +20 DB —74 DB
to multiple line plate to plate 333, 500/600 ohms
LS-141 Three sets of balanced 500/600 ohimms 500/600 ohms 30-12,000 +10 DB —74 DB
windings for hybrid ser-
vice, centertapped

TYPICAL LS OUTPUT TRANSFORMERS

Type Primary will match Primary Secondary =1 db Max.
No. following typical tubes Impedance Impedance from Level

LS-52 Push pull 245, 250, 6V6, 42 or 8,000 ohins 500, 333, 250, 23-20,000 15 watts
2A5 A prime 200, 125, 50, 30,
20, 15, 10. 7.5,

. 25,12
Push pull 2A3’s. 6A5G’s, 300A°'s, 5,000 ohms plate 500, 333, 250, 25-20,000 20 watts
273A°s, GA3’s, GL6's to plate and 200, 125, 50, 30,
3,000 ohins plate 20, 15, 10, 7.5,
to plate 5, 2.5 1.2
Same as above 5,000 ohms plate 30, 20, 15, 10, 25-20,000 20 watts
to plate and 7.5,5, 2.5.1.2
3,000 ohms plate
10 plate
Pust, pull parallel 243's, 6A5G’s, 2.500 ohms plate 500, 333, 250, 25-20,000 40 watts
300A°s, 6A3's to plate and 200, 125, 50, 90.
2 .
}ésl?&guns plate -9.21|_5, llqz 7.5, Witz fer our Catalog PS-520

.5,

Push pull 6LG's self bias 9,000 ohms plate 00, 333, 250, 25-20,000 36 walts
to plate
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SPEEDS UP PRODUCTION
REDUCES COSTS
IMPROVES QUALITY
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INDUCTION SOLDERING UNIT

MODEL PM1

for soldering small metal parts
and assemblies

The Marion Model PM1 Induciion Heating Units, pictured
above, are in service at the Clyde, New York, plant of the General
Electric Company.

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

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

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

SPECIFICATIONS
Power Supply: 115 volts, 60 cycles Power: 775 watts at full power output, 100 watts standby.
Size: 153" x 21%2" x 15" The entire unit is rigidly assembled and mounted ta prevent
Mounting: Standard relay rack cabinet arc-over and failure of components. It easily meets latest
Weight: 150 pounds F.C.C. requirements on radiation.

Reg. U.S. Pat. Off.
MANUFACTURERS OF RUGGEDIZED, HERMETICALLY SEALED AND STANDARD PANEL INSTRUMENTS
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MUIRHEAD =

MAGSLIP RESOLVER No.2

.'4‘ ‘,' ,'E \

x/ THE RESOLVER No. 2 is a special type of Magslip used for the s'olufion
e " i of trigonometrical problems, such as the conversion of polar to: C;'tesian
B 4 ke -, co-ordinates.

x* "'// s + {r“""’“ - Each stator phase is energized in accordance with an applied computing

o w voltage. No power is taken from this source, energization being obtained
x by means of an amplifier and a second (feedback) stator winding. The

$ ¢ouPON rotor voltages are proportional to the exciting voltages and to the
\\,1*\ — T —— sine and cosine of the angle between

V‘&/ - A
the stator and rotor electrical . The
/ Please mail Bulletin B-690 fully describing \ axes

MUIRHEAD MAGSLIP RESOLVERS. error does not exceed 0.19,.

NAME .

POSITION

MUIRHEAD & CO.LTD.

BECKENHAM -+ KENT - ENGLAND

ZOMPANY . e

\ MAILING ADDRESS
Precision Electrical Instrument Makers
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Year Previous Latest Yeor Previous Latest
Ago Month Month Ago Month Month
RECEIVER TV AUDIENCE
PRODUCTION (Source: NBC Research Dept.)  Oct. '51 Sept. ‘52 Oct. '52
(Source: RTMA) Sept. ‘51 Aug. ‘52 Sept. ‘52 Sets in Use—total. . ... 14,003,500 18,711,800 19,124,900
. Sets in Use—netw kconn. 13,254,400 18,682,800 19,095,500
....... 7,34 7,7 755,665- ARG /004, 072
L‘:;‘V;s'soe'lssets 233’35; 225 722 324 786-:; Sets in Use—New York. 2,550,000 3,100,000 3,135,000
Clock Radios .. ... ... o 108.753 183'496-p Sets in Use—Los Angeles 1,025,000 1,240,000 1,255,000
Portable sets .. ... ... 103 355 105'006 1261666-p Sets in Use—Chicago. . 995,000 1,235,000 1,255,000
Auto sets . .......... 393,836 94,315 230,706-p
COMMUNICATION AUTHORIZATIONS
RECEIVER SALES (Source: FCC) Sept. ‘51 Aug. ‘52 Sept. ‘52
(Source: RTMA) June, July Aeronautical ........ 32,221 34,070 24,462
& Aug. ‘52 Sept. ‘52 Marine ............. 32,870 36,789 37,437
Television sets, units. . . —_— 700,490 875,290 IPnodlilcset’riaﬁlre’ Qi ::: 13’;3? }i‘:ig izlf(';(lj
Radio sets (except auto) 1,139,467 892,761 Land Transportation .. 4,458 5204 5250
Amateur . .......... 95,131 114,882 116,629
Citizens Radio ....... 651 1,742 1,767
RECEIVING TUBE SALES Disaster ............ 9 80 g0
(Source: RTMA) Sept. ‘51 Aug. ‘52 Sept. '52 Experimental ........ 439 382 282
Receiv. tubes, total units 27,946,193 30,141,536 34,196,286 Common carrier ...... 822 984 1,026
Receiving tubes, new sets 16,176,604 19,583,879 23,826,403
Rec. tubes, replacement 7,363,721 7,463,893 7,435,333
Receiving tubes, gov't. 1,568,880 1,706,868 2,032,539 EMPLOYMENT AND PAYROLLS
Receiving tubes, export. 2,836,988 1,386,896 902,006 (Source: Bur. Labor Statistics)  Aug. ‘51 July ‘52 Aug. ‘52
Picture tubes, to mfrs.. 294,951 394,605 640,793 Prod. workers, electronic 238,500 265,300-r  280,900-p
Av. wkly. earnings, elect. $60.34 $62.80-r ' $66.05-p
Av. wkly. earnings, radio $57.26 $60.60-r $63.47-p
BROADCAST Av. weekly hours, 2lect. 40.2 39.3-r 40.9-p
STATIONS Av. weekly hours, radio. 39.9 39.3 41.0-p
(Source: FCC) Oct. '51 Sept. ‘52 Oct. '52
TV Stations on Air. ... 108 111 114
TV Stns CPs—not on air 0 51 77 STOCK PRICE AVEBAGES , , en
TV Stns—Applications. . 453 855 840 (Source; Standard and Poor’s) Oct. ‘51 Sept. ‘52 Oct. '52
. . Rad'o—TV & Electronics 259.0 304.3 3109
AM Stations on Air. .. 2,307 2,364 2,368 Rad:o Broadcasters ... 244.7 288.3 288.1
AM Stns CPs—not on air 98 119 138
AM Stns—Applications. 289 276 255 ~——— Quarterly Figures ————
Year Previous Latest
FM Stations on Air. . 642 624 624 INDUSTRIAL Ago Quarter Quarter
FM Stns CPs—not on air 10 18 17 EQU| PMENT ORDERS
FM Stns—Applications. 9 10 8
(Source: NEMA) 2nd '51 1st ‘52 2nd '52
Dielectric Heating . ... $600,000 $150,000 $510,000
NETWORK BILLINGS Induction Heating .... $3,140,000  $2,400,000  $2,410,000
(Source: Pub. Info. Bureau) Sept. ‘51 Aug. ‘52 Sept. ‘52
AM/FM—ABC .. ..... $2,165,971 $2,281,852 $2,533,785
AM/FM—CBS .. ..... 54645527  $3.991.490  $4.847.138 INDUSTRIAL TUBE SALES
AM/FM—MBS .. ... .. $1,324,061 $1,325,059 $1,607,107 (Source: NEMA) 2nd ‘51 1st ‘52 2nd '52
AM/FM—NBC ....... $3,713,235 $3,338,843 $3,898,867 Vacuum (non-receiving).  $7,750,000  $11,320,000  $12,110,000
TV=ABC ........... $1,622,482 $1,166,169 $1,203,917 Gas or vapor ........ $2,700,000 $3,100,000 $3,150,000
TV=CBS ........... $4,159,213 $5,105,929 $5,835,622 Phototubes ......... $360,000 $500,000 $480,000
TV—DuMont ........ $738,578 $845,780 $809,475 Magnetrons and velocity
TV=NBC ........... $5,405,243 $5,618,643 $6,581,618 modulation tubes ...  $4,130,000 $8,460,000 $9,830,000

p—provisional; r—revised; e—estimated
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Voters Take Top Hooperating

Nation and world gather at
radio and television sets as
election ballots are tallied

ELECTION NIGHT saw the nation’s
radio, television and wire facili-
ties teamed to provide the timeli-
est and most comprehensive cov-
erage ever accorded a national
election. Twelve million of the
18,700,000 television sets in use
were tuned to election returns
broadcast by 109 stations in €6
cities.

> Network—Miles of intercity iv
relay circuits pressed into use
totaled 3¢,000, including 2,800
miles added especially for election
coverage. The additional circuits
linked Chicago and New York,
Chicago and Omaha, Los Angeles
and Denver, San Francisco and
Oakland and furnished pick-ups
at the election headquarters of the
presidential and vice-presidential
candidates. Election returns were
also featured over more than 2,000
standard broadcast stations.

» Overseas—The Voice of America
broadcast continuously election
night; its 756 short-wave transmit-
ters bringing election news in 46
languages to an estimated 100-
million listeners abroad.

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

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

ELECTRONICS — December, 1952

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

More Electronics
Materials Shortages?

NPA sees less steel and alu-
minum for first quarter of 1953.
Copper supplies also uncertain

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

“

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

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

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

ew York Banks Use Facimile

Fifteen New York City banks and the Federal Reserve Bank of New York are
now using Western Union’s Intrafax facsimile system for authorizing transfer
of funds from the Reserve Bank to other banks throughout the country.
The facsimile reproduction of a bonker’s signature, on the equipment shown,
is sufficient authorization for transfer of millions of dollars
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there likely to be a change in the

present rule providing for pri-
ority treatment of carry-over
orders.

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

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

the first quarter of 1953 have been
scaled down from 810 million
pounds to 775 million.
Beginning in the second quar-
ter, however, aluminum supplies
are expected to improve substan-
tially as a result of new plants
and increased water supplies.

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

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

Engineer Import Speeded

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

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

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

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

6

highly specialized experience.

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

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

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

How Electronics Plants
Expanded For Defense
Tax-aided investments top $63

million. Over 200 companies
enlarged production facilities

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

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

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

» Products—Most of the authorv-
ized expansions were for the pro-
(Continued on page 8)
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You probably know that the 1B63A is
the accepted wide band TR tube for X band
use.

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

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

SV

ELECTRONIC DEYICES; RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC TESI
EQUIPMENT: FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES;
LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS

ELECTRONICS — December, 1952
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Incidentally, do you have our latest TR and ATR
catalog in your file? If you don't, better mail the
coupon for your copy NOW!

________________________ 1
Sylvania Electric Products Inc. I
Dept. E-2612, 1740 Broadway I
New York 19, N. Y. :
Please send me the new Sylvania catalog of TR and ATR |
Microwave Gas Switching Tubes. |

1

Name I

|

Street. :

|

City. Zone. State. ]
________________________ J
7



INDUSTRY REPORT—Continued

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

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

NUMBER OF COMPANIES
IN ELECTRONICS

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

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

Navy Studies Arctic Cosmic Rays

Rocket-borne Geiger counter
radios data to icebreaker
by fm/fm telemetering link

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

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

8

To attain the necessary altitude
with small, relatively inexpensive
rockets, plastic balloons like the

one shown above carried the
rockets out of the earth’s atmos-
phere.

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

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

Parts Manufacturers
Fight OPS Price Lids

Parts price ceilings still in
effect as RTMA continues
protests to the government

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

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

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

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

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

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

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

(Continued on page 10)
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Printed circullts like those shown here offer
important advantages in radio and TV pro-
duction—fewer parts to purchase, inspect,
handle, and stock; fewer soldering opera-
tions and quicker assembly with minimal
wiring errors; faster and easier inspection;
greater compactness; and lighter weight.
And usually they cost less than the individ-
ual capacitors and resistors they replace!
BULPLATE Printed Circuits are a logical
outgrowth of Sprague-Herlec BULPLATE
Multiple Ceramic Capacitors, first to use the
active dielectric as a supporting medium for
printed wiring. The printed resistor ele-

TYPICAL RADIO AND TV BULPLATE

Triode Vertical
Coupling integrator

Ry Rz

ELECTRONICS — December, 1752

ments of these plates have proved to be
highly stable, another important Sprague
contribution.

Thousands of BULPLATES are now in
use in radio, television, and military elec-
tronics. Are you overlooking a winning bet
for your production?

And remember—if you havea special prob-
lem on a network which must perform a
certain circuit function, Sprague will design
it for you.

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

CIRCUITS

Pentode 1-F
Coupling Filter



INDUSTRY REPORT—Continued

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

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

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

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

Financial Roundup

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

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

Company 1952 1951
Bendix Aviation...... $10,338,784* $£9,059,345*
G.Eo.ooioii 94,750,000 85,936,000
Minneapolis-Honey-

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

* For nine months ending June 30.

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

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

10

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

> Stock Filings—Reeves Sound-
craft filed with SEC for 10,245
shares of common stock (par value
5 cents) to be offered at market
value estimated at about $2.623.
Proceeds will go to Bernard Good-
win, the selling stockholder.

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

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

Wilcox-Gay filed with SEC for
$200,000 of common stock (par $1)
to be issued at the market value
(1.12% per share on Oct. 14) to em-
ployees under the company’s Em-
ployees Stock Purchase Plan. There
will be no proceeds to the company.

2,200 TONOV. Ty
|_ SHIP RADAR
1.800- AUTHORIZATIONS
!
1,400 - |

(o]

1l
alillii

1948 1949 1950 1951 1952

American Ship Radar
Tops 2,000

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

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

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

Individual figures are hard to
come by, but among the leaders are
RCA, Raytheon and Sperry. Others
with type approval by FCC include
Canadian Arsenal, Ltd. (said to be
doing a big Canadian business);
Canadian Marconi Co.; Decca Navi-
gator, Ltd.; Electric Service Co.;
Harbor Electronics Co.; and West-
inghouse. Decca, best known for its
hyperbolic navigation system, is a
newcomer with a low-power set as
low as $5,835. Since August, it has
sold four American flag ships.

Television Stations
Meet Starting Dates

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

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

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

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

(Continued on page 14)
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Let’s get our circuits strai

PRINTED CIRCUITS

PRINTED ELECTRONIC CIRCUITS are complete or parrial circuits
in truly miniature sizes — furnished complere with con-
ductors, resistors, capacitors and brought out to convenient,
permanently anchored mechanical leads. Centralab, the orig-
inators cf Printed Electronic Circuits, makes the world’s
most complete line — from single resistor plates to com-
plete speech amplifiers.

ARE NOT PRINTED ELECTRONIC CIRCUITS

A PRINTED CIRCUIT is a conductive pattern of an electric cir-
cuit, £z provides conductors only. Don’t be misled. A
Printed Circuit is 7ot a Printed Electronic Circuit. There
is a place for both in electronic design. Many times they
can be used together in the same circuit. But do7't expect
Printed Circuits to do the job that can be provided only
by Printed Electronic Circuits.

For more information on how Centralab Printed Elecironic Circuits can offer

you big savings...turn the page ... —w ae w= ev o o = o= o= == =




CENTRALAB now offers
smaller sizes in PRINTED

Compare the size of the former
Vertical Integrator, (shown actual
size at left) with Centralab’s new
smaller design (actual size, below).
Only 2/ as much space is needed by
this new miniaturized Printed
Electronic Circuit.

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

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

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

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

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



even greater savings,
ELECTRONIC CIRCUITS

Save time and money ... space and weight with these PEC’s

<>
PC-110
1 2 3 4

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

60% Less Soldered Connections with
Centralab Triode Couplates

|fi
PLATE CAPACITORS AND RESISTOR-CAPACITORS. Excellent for miniature
use. Actual size photograph. Because of size, they readily fit all
types of miniature and portable electronic equipment — overcome

crowded conditions in TV, AM, FM and record player chassis.
Technical Bulletin 42-132.

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

CENTRALAB TRIODE COUPLATES replace 5 components normally used
in audio circuits. Triode Couplates are complete assemblies of 3 ca-
pacitors and 2 resistors bonded to a dielectric ceramic plate. Available
in a variety of resistor and capacitor values. Technical Bulletin42-127.

Standard Model 2 AMPEC Miniature
3-Stage Speech Amplifier

AMPEC — A full 3-stage speech amplifier. Provides highly eficient
performaice. Size 14" x 14" x 98" over tube sockets! Used in
hearing aids, mike preamps and other applications where small size
and outstanding performance count. Technical Bulletin 42-117.

CENTRALAB'S CONSTANT RESEARCH produced this amazing development
in Printed Electronic Circuits.. The remarkably small dimensions of
this new amplifier unit are approximately 114" x 136" x 114",
Check coupon for Technical Bulletin 42-130.

Cen

A Division of GLOBE-UNION INC., Milwaukee 1, Wis.
1+ n 1 R B 0 B 7 0 0 0 1 0 § |

Centralab, A Div. of Globe-Union Inc.
914 East Keefe Avenue, Milwaukee 1, Wisconsin

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

[0 42-129 [J42-131 [0 42-127
[ 42-149 []42-132 [142-130

[ 42-128 []42-117

[]42-126

Name

Addsess.

Company......cooccen.

Title. S —



INDUSTRY REPORT— Continued

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

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

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

Radio Call Box
for Patrolmen

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

14

Electronics Invades Medical Labs

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

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

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

2 Amplifiers, a-c linear...... .. $1,050
1 Amplifier, audio ............ 10
4 Amplifiers, d-¢ ............. 4,500
3 Capacitance bridges ........ 800
6 Capacitor decades .......... 600
1 Capacitor, precision air...... 700
15 Cathode-ray oscilloscopes ... 5,300
2 Colorimeters, photoelectric. .. 1,400
1 Conductivity meter ......... 300
1 Counter, automatic ganmma.. 3,000
2 Counters, beta ............. 1,200
3 Counters, end-window ...... 500
1 Counting-rate calculator .... 500
2 Densitometers, photoelectric. . 1,200
1 Electrocardiograph ......... 700
1 Electroencephalograph ...... 2,400
3 Electrometers .............. 60
2 Electrometers, vibrating-reed. 3,000
1 Electronic switch ........... 40
1 Electron microscope ........ 20,000
1 Electrophoresis equipment ... 6,000
1 Electroscope, quartz-fiber ... 75
1 Energy-absorption apparatus. 1,800
1 Exposure timer, automaitic. .. 700
1 Facsimile-type optical density
analyzer ................. 10,000
22 Flow counters ............. 6,400
1 Fluxmeter ................. 225
10 Fraction collectors ......... 4,400
1 Frequency meter ........... 700
8 Galvanometers, mirror ..... 1,550
9 G-M housing and tubes...... 5,750
2 G-M quenching circuits...... 200
15 G-M tubes ................. 750
1 Interpolation oscillator ..... 850
1 Tonization chamber ......... 1,200
7 Ionization gages ............ 500
1 Isodosimeter ............... 4,000
3 Kilovoltmeters, electrostatic. . 750
4 Mass spectrometers ......... 9,000
3 Monitors, lab. radioactivity.. 1,200
2 Monitors, portable radioactiv-
Y e i s 675
3 Multimeters ................ 200
1 Oscillator, audio ........... 200
8 pH meters ................. 4,800
3 Photometers ............... 1,200
2 Photometers, flame ......... 2,400
1 Photomultiplier unit ........ 125
1 Pipette dispenser, automatic. 200
1 Polarimeter, photoelectric... 1,000
6 Potentiometers, precision ... 2,400
4 Power supplies, high-voltage
regulated ................ 1,900
6 Power supnl es, plate voltage. 1,100
3 Power supplies, regulated.... 500
11 Preamplifiers ............... 275
6 Preamplifiers, electrometer -
tube . ... 4510
3 Pulse generators ........... 4,200
1 Radar set (war surplus)..... 100
13 Recorders, electronic self-bal-
aANcing  .......ianiiaa. 7.875
5 Recorders, single-pen strip
chart ......... .. .. ... ey 1,500
1 Recording camera, oscillo-
SCOPE « o veiinnrinnanonannns 375
1 Reflectometer .............. 150
10 Resistor decades ........... 1,150
4 Sample changers, automatic. 2,500
34 Scalers ... 22,200

6 Scaler shutoffs, automatic... 300
7 Scintillation detectors ....... 3,400

6 Spectrometers, recording in-
frared ................... 42,000

1 Spectrophotometer, recording
ultraviolet ............... 8,000
10 Spectrophotometers ......... 4,850
7 Spectrophotometers, quartz .. 12,600
1 Stimulator, electrical ....... 50
1 Time-delay generator ....... 1,600
8 Timers, electronic .......... 900
2 Tube testers ............... 300

Tubes, components and indi-
vidual meters in stock..... 5,000
1 Ultracentrifuge ............ 15,000
1 Ultrasonic generator ........ 1,500
1 Vacuum-tube bridge ........ 400
7 Vacuum-tube voltmeters . 1,200
1 X-ray unit, soft type........ 10,000
Total .......: Dhooaoapataooa $289,825

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

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

X-ray tubes, power supplies,
meters .......i.iiieiiaan, 50,000
Other meters, recorders...... 130,000
34 Ionization chambers ........ 7,000
20 Radiation survey meters.... 5,000
70 Ionization chambers, pocket. . 2,000
6 Radiation meters, capacitor
type ... 6,000

6 Tonization-measuring instru-
171 E RS I g 6,000
4 Oscilloscopes, cathode-ra 1,000
20 Voltage regulators 4,000
Standard test instruments... 6,300
Total .................... $811,800

Computers Sweat Out
Election Results

Nonpartisan electronic
machines vie with human
experts to predict outcome

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

(Continued on page 16)
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Builder Claims Smooth
Performance and Quiet
Operation thru the
use of Barrymounts
in Dehydrator

The 2-way protection given by Barry-
mounts is applied in AUTO-DRYAIRE®
dehydrators as a design feature of
these automatic pressurizing units for
high-frequency transmission lines.

In this service, Type C-2000 Barry-
mounts prevent transmission of air-
compressor vibration to the supporting
surface. They also cushion the mounted
apparatus to protect active parts, pip-
ing, and controls within the dehydrator
from external shock and vibration.

The maker of AUTO-DRYAIRE®,
Communication Products Company, Inc.
of Marlboro, N. ]., states: “We have
used Barry Isolators for several years.
The excellent service they have ren-
dered in our equipment is the primary
reason for their continued use.”

Type 2000 Barrymount

Barry “cup” mounts are satisfying
a wide variety of needs in industrial,
mobile, and marine service. Ask our
Field Engineering Department for help
with YOUR vibration problems. FREE
CATALOG 504-B tells about these and
other vibration isolators.

Miniaturized
Vibration Isolators
Help Cut Space
and Weight in
Fuel-Gauge Power Unit

70% size reduction and 50% weight
reduction — with no loss of perform-
ance — is the effective miniaturization
obtained in the new Minneapolis-
Honeywell aircraft-fuel-gauge power
unit. Miniature, air-damped Barry-
mounts, Type 6465, helped M-H
engineers in this achievement.

These vibration isolators, in which size
and weight have been cut while oper-
ating characteristics have been main-
tained, will help you redesign for
miniaturization.

Check these useful features of minia-
turized Barrymounts.

Light weight—only 5/16 ounce each.
Small size — 17 diameter 11/32” loaded
height.

Resonant frequency — 9 cps
Transmissibility at resonance — 3
Wide load range — 0.1-3 pounds

4 different styles available — for plate
or stand-off mounting.

Write for data sheets 605 and 606 giv-
ing details of dimensions and load
ratings.

FREE CATALOGS

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

® 509-A -— ALL-METL Barrymounts
and mounting bases for unusual air-
borne applications

® 504.B — Shock mounts and vibra-
tion isolators for marine, mobile,
and industrial wuses,

® 607 — How to cut maintenance
costs by wusing Barrymounts with
punch presses.

THE B A R n Y CORP.

707 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS

SALES REPRESENTATIVES IN
Aflata. Chicsge Cleveiosd Dollos Doyben  Devralt Lox Angeles  Winawapslis New York Philoduiphia
Phsenly Bechester S+, Lonis  Son Fromeince Seatls | Torsnta . Washingten
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INDUSTRY REPORT— Continued

Univac (left) and Monrobot (right) also ran on November 4 in race to predict outcome of election on basis of preliminary returns

and past elections

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

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

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

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

Aside from the thousands of

g

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

Canadian TV Takes First Steps

Montreal and Toronto stations
now in operation, microwave
relay network planned

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

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

16

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

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

UHF Tubes Promised

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

sented at the session in Philadel-
phia.

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

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

(Continued on page 18)
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JOBBERS AND DISTRIBUTORS: For information
| write to Arco Electronics, Inc., 103 Lafavette St.,
New Ycrk, N. Y.—Sole Agent for Jobbers and
Distributors in U. S. and Canada.
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INDUSTRY REPORT—Centinued

(GE-manufactured) available on
a rental basis to broadcasters.

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

Television Picture
Prices Hit New Low

Cost per screen inch has
dropped sharply since
1947 as tv's face has changed

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

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

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

40
- BIG SCREENS COST
LESS NOW
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the market. By 1950 rectangular
16-inch screens represented 34
percent of television picture tube
production. In 1951 the percent-
age more than doubled. Today it
is estimated that 98 percent of all
18-inch and larger tubes produced
are rectangular.

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

Electronics Equipment
Goes Airfreight

Airlines report growing volume
of shipments by manufacturers
and distributors

PICTURE of the growing use of air
freight by the electronics industry
for equipment shipments is seen in
reports of representative airlines
on this segment of their business.
American Airlines says that its
electronics shipments have in-
creased 20 percent in recent
months. In the New York area
alone, Slick Airways reports that
their electronic shipments have in-
creased 10 percent this year. Capi-
tal Airlines estimates that elec-
tronic shipments now comprise be-

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

» Trend—AJlthough temporary up-
surges in electronic airfreight
shipments have happened before,
airfreight companies are inclined to
believe that present increases are
permanent and will grow larger.
American Airlines has just com-
pleted a survey of electronic and
equipment manufacturers, parts
manufacturers and parts distribu-
tors that tends to substantiate this
belief. American found that use of
airfreight for finished equipment
was not until recently a regular
practice in the industry. It has
been used chiefly when unforeseen
short supplies of parts developed.

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

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

Outerspace Radio
Ready And Waiting

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

According to George O. Smith,

(Continued on page 20)
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answer 10 many of yout
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Here S Wh Srandard Daven Switches may be the
y check this list below for many of the

problems- Therefore,
popular types that are readily available.

Daven Switches __

Maximum
xce { Operot on No. of Positions Poles
e {per pole) per Deck

Make befose break

Make before break
greak pefore make

Make pefore break
Make belore pbreak
greak pefore Md e
Moke pefore pbreak

Make pefore break
Make pefore break
Make pbeafore break

Make E efore preak




INDUSTRY REPORT—Continued

speaking before the recent Sym-
posium on Space Travel in New
York, X-Band radar equipment
could be converted to communica-
tions use. Using a radiated power
formula, he pointed out that the

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

Markets In Atomic Energy Program
For Electronic Instrumentation

Numerals show number of plants

ALABAM A
BIRMINGHAM: Southern Researeh Insti-
tute
CALIFORNIA
BERKELEY: Radiation Laboratory
POWNEY: North American Aviation Co.

Los aNgeres: UCLA Atomic Energy
Project

pASADENA: (falifornia Imstitute of Teeh-
nology

riciatoxn: (California Research Clorp.
SAN FraANcCIsco: U. 8. Radiological De-
fense Lab.
STANFORD: Stanford Research Tnstitute
COLORANO
ROCKY FLATS:
CONNECTICUT
HARTFORD: PPratt Whitney Aircraft Pro-
pulsion Project
NEW HAVEN: Yale University
DISTRICT OF COLUMNBIA
WASHINGTON: Army Medical Center,
National Bureau of Standards, Naval
Research Laboratory
GREORGIA
AreUsta: Savannah River Operations
ITDAHO
IDATIO FALLS: National Reactor Testing
Station
TLLINOIN
Cl1ICAco: Arvgonne National Laboratory,
AEC Chicago Operations Office. Uni-
versity of Chicago
UReANA: University of Illinois
10WA
AMES: Ames Laboratory
KENTUCKY
papvearr: AKC Paducah Operations

Dow Chemical ('o.
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in cities having more than one

WARYLAND
BALTIMORE: Johns Hopkins University
BrLTSVILLE: UT. 8. Department of Agri-
culture
BETHESDA: National Inst’s of ITealth
HANSACHUNETTN
cAMBRIDGE: Havvard University, Massa-
chusetts Institute of Technology
MICHTGAN
ANN ARBOR: University of Michigan
MINSOURT
KANSAS CITY: Bendix Aviation Corp.
st. LovIs: Washington University
NETADA
LAS VEGAS: Nevada Weapons Test Arvea
NEW JERSNEY
BELMAR:  Signal
Tabs.
NEW MENICO
ALBUQUERQUE: Sandia Laboratory
LOS ALAMOS: Los Alamos Neientifie Lab.
NEW YORK
NEW YORK ¢1Ty: AKC New York Op-
crations Otfice, Columbia University.

Corps.  Engineering

Memorial Hospital, Vitre Corp. of
America

ROCIIESTER:  Rochester Atomic Energy
Project

SCHENECTADY:  Kunolls  Atomic Power

Lab.
UprroN, L. 1., Brookhaven National Tab.
NORTH CAROLIN A
RALEIGIT: North (Carolina State College
oHlo
cINCcINNATI: UL
ice
CcoLUMBUS: Batelle Memorial Tustitute
FERNALD: Feed Materials and Produc-

N. Public Health Sery-

8011 Plant operated by National Lead
o.
LOCKLAND: GE Aircraft Nuclear Pro-
pulsion Project
MIAMISBURG: Mound Laboratory
PORTSMOUTH: AEC Dortsmouth O. Op-
erations
PENNSYLVANIA
PHILADELPIILA:  University of Pennsyl-
vania
PITTSBURGH: (‘arnegie Institute of Tech-
nology,  University  of  Pittsburgh,
Westinghouse Atomic Power Division
SWARTHMORE: Bartol Research Founda-
tion
TENNESSEER
0AK RIDGE: Oak Ridge Institute of Nu-
clear Studies, Oak Ridge National
Laboratory. Uranium Gaseous Dit-
fusion Plants operated by Carbide and
Carbon ('hem. Corp., University of
Tennessee AEC Agriculture Research
Program
WANITINGTON
RICHLAND: Hanford Works

Radio Fall Meeting
Stresses Color TV

Development work on
transistors continues at high
level but production is slow

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

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

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

(Continued on page 22)
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INDUSTRY REPORT—Continued

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

Radio-TV
Firms Increase
Number of manufacturers up

by 10 this year, offsetting a
slight rise in failures

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

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

22

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

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

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

Ferrite Rings Replace Tubes

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

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

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

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

The cores need be only large -

enough so the wires can go through

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

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

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

Industrial X-Ray
Business Expands

Sales continue to swell this
year’s volume as uses in
industry increase

X-RAY equipment still finds its big-
gest market in the medical field but
manufacturers are optimistic about
prospects in the industrial field.
Sales of industrial x-ray have
steadily improved since 1950 and
this year’s volume seems destined
to top all previous marks. In 1950,
domestic sales reached a total of
$440,000 according to NEMA. They
jumped to $2.4 million in 1951.
Sales for the first six months of
1952 reached $1.6 million, compared

(Continued on page 24)
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Mode! LTU .— 4 R.F. Tuning Unit — 15,000 to 21,000 MCS.
Modsl
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The imstrument consists of
the following snits:

LTY — 1 R.F. Tuming Unit = 10 Yo 100¢ MCS.
LTU — 2 R.F. Tuning Unit — %40 to 4500 MCS,
LTU — 3 R.F. Tuning Unit .— 4450 Yo 1§,52¢ MCS.

LDU.— | Speciram Display Unit.
LPU — | Power Unit.
LKU— | Klyztron Power Unit.

100 METROPOLITAN AVE.

BROOKLYN 11, N. Y.
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Outstanding Features:

e Continuous tuning.

@ One tuning control.

e 5 KC bandwidth on final i. §.

e 250 KC to 25 MCS display ot all fre-

quencles.
® Tuning dial frequency asccurecy 1%.
& No Klystron modes to set.
e Broadband attenuators supplied with
equipment from 1 to 12 KMC.

Where Used:

“LullIlln..nn...

® Froquency marker for measuring fre-

quency differences 0-25 MCS.

o Only four tuning units required to

cover entire range.

® Microwave components used latest de-

sign non-contacting shorts for long
mechanical life.

® Maximum frequency coverage per dol-

lar invested.

e 5 inch CRY display.

Polarad's Mode! LSA Spectrum Analyzer is a laboratory instrument used to
provide a visual indication of the frequency of distribution of energy in
an v, signal in the range 10 #o 21,000 MCS.

Other uses are:

I. Observe and measure sidebands associated with amplitude and frequency modulated

signals.

h

radar signals.

Measures noise spectra.

ombhw
LR oty

Detormine the presonce and accurately measure the frequency of radio and/or
Check the spectrum of magnetron oscillators.

Check and observe tracking of r.f. components of a radar system.
Check two r.f. signals différing by a small frequency separation.

Write for Complete Detalls

Polarad

Manufaclurers of broadband microwave laboratory instruments.

23



INDUSTRY REPORT—Continued

industrial

Midget-sized
developed by GE, goes inside boilers

x-ray unit,

to inspect welds. Equipment is port
of two-wheel trailer unit thot carries
power supply ond oll apparatus

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

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

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

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

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

» Success—PBasiec reason for the
growing use of industrial x-ray
equipment is the fact that it has
lowered production costs substan-
tially in many cases. X-ray manu-
facturers point out the fact that
many companies have made savings
as high as 30 percent of total pro-
duction costs through the use of the
equipment, Tn terms cof dollars, in-
dustrial x-ray equipment enabled
one foundry to save $35,000 a
menth in varts salvage alone, With
such n record already established,
the continued expansion of indus-
trial x-ray markets seems assvrad.
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UHF-TV Waveguide
Saves Precious Power

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

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

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

Canada Fights
TV Interference

Sweep-circuit radiation is
primary headache. Better
initial design asked for

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

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

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

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

Portables, U-Build-lts
Spark Audio Show

Inexpensive equipment
opens new market in business
and pleasure recording

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

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

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

{Continued on page 26)
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DIE PRESSED CERAMICS

When you need die-pressed ceramics, American Lava Corpora-
tion has (1) BIG CAPACITY (2) BETTER QUALITY (3) LOW
COST (4) DEPENDABLE DELIVERY. Here are a few pictures of
our presses, from small tabletting presses and high speed
rotaries to 100 ton hydraulics. This equipment, unmatched in
the industry, is ready to serve you.

~ AMERICAN LAVA CORPORATION
-
® g \- \/// 5tsST YE AR O F CERAMIC LEADERSHIP

L2, - CHATTANOOGA 5, TENNESSEE

OFFICES: METROPOLITAN AREA: 671 Brood St., Nawark, N. J., Mitchell 2.8159 & PHILADELPHIA, 1649 North Brood $t, Stevenson 4-2323
SOUTHWEST: John A. Green Co., 6815 Oriole Drive, Dallas @, Dixon 9918 ® NEW ENGLAND, 1374 Massochusetts Ave., Combridge, Mass., Kirklond 7.4498
LOS ANGELES, 5603 North Huntington Drive, Copitol 1-9114 » CHICAGO, 226 Nerth LaSolle St., Cental 6-1721 ® ST. LOUIS, 1123 Washingten Ave., Gaorfield £95¢
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plete for less than thirty dollars
and provides good response.

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

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

FCC Ruling Favors
Bell in TV Case

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

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

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

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

Western Union officials indi-
cated that the company’s interest
in furnishing television channels
by microwave would not be di-
minished by the FCC decision in
the case.
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Nov. 30-Dec. 5: ASME Annual
Meeting, Hotels Statler & Me-
Alpin, New York, N. Y.

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

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

JAN. 6-8: 1953 Surplus Show,
Hot{{avl Statler, New York,
N

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

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

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

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

MARCH 9-12: NEMA, Edgewa-
ter Beach Hotel, Chlcago, 111,

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

MEETINGS

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

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

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

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

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

May 18-21: 1953 Electronic
Parts Show, Conrad Hilton
Hotel, Chicago, Il

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

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

a,

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

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

Business Briefs

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

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

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

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

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

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

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

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

DELCO RADI

As the world’s largest producer of radios for automotive use,

Delco Radio serves the nation at home with quality manufacturing
facilities, a broad engineering and production experience. Today,
this same know-how and capacity is also at work in the service of the
nation, in many far away places, through the expanding production
of complex radio equipment for our armed forces. Here, where
precision output must match exacting schedules, Delco Radio
continues to demonstrate its leadership in the on-time delivery

of outstanding products. You can always count on Delco Radio

IN PRODUCTION

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

ELECTRONICS — December, 1952

DELCO RADIO

DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA

IN ENGINEERING

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

to deliver the goods—near and far away.

IN QUALITY

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

IN MANUFACTURING

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

f ”” ‘nui b’hni.f”[ﬂss B

e

LAARTY

M

W\

Dry-Type Transformers

"Ot tokes the fest
PHELFS DODGE COFPER PRODUCTS

CORPORATION
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GLASS-COVERED Magnet Wire

AND GLASS H DESIGNS !

GOOD THERMAL PROPERTIES IN CLASS B & CLASS H RANGE
POSITIVE INORGANIC SPACING BETWEEN TURNS
EXCELLENT MOISTURE AND CHEMICAL RESISTANCE

» DESIGN ECONOMIES AT HIGHER TEMPERATURE

IN PHELPS DODGE magnet wire, spiral wraps

of fiberglass provide—between turns—
permanent, inorganic spacers which with-
stand high temperature, extreme overloads.
Impregnated against abrasion with orzanic

varnishes, the isulation 1s Class B. With

Silicone varnishes, it’s Class 1. Glass com-
bined with films, notably Formvar, gives
Phelps Dodge magnet wire an excellent bal-
ance of overall properties for higher tem-
perature, higher turn voltage applications.

Complete information on request.

Any time magnet wire is your problem, consult

Phelps Dodge for the quickest, easiest answer!

ELECTRONICS — December, 1952
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G-E Diffused Junction

NOW RATED

CHECK
THESE
NEW
e
CHARTS

New Style

JATA SERIES 8 0 © © @

HERMETICALLY SEALED
MINIATURE SIZE
REDESIGNED

HIGH OUTPUT VOLTAGE

MODEL 4JA2A4 designed for use in TV power supplies. DC output

voltage is 10 to 15 volts higher than with comparable selenium rectifiers
in a typical voltage doubler circuit.



| S SR T ABSOLUTE MAXIMUM RATINGS _
‘ DIFFUSED JUNCTION
P ol | i GERMANIUM RECTIFIERS _
. . TYPES JAM - .uzA
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TEMP 55°- m:a 60CPS
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Fig.1
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Suggested Application Fields
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ABSOLUTE MAXIMUM RATIMGS ¢ T-55°C * RESISTIVE LOAD
DIFFUSED JUNCTION RECTIFIER | 4JATAY [[ 4IAIA2 | 4IA1A3 | 41A2a4
PEAK INVERSE VOLTAGE* i
(volts) 100 200 300 400
PEAK FORWARD CURRENT
{amps) 047 | 031 | 025 | 1.57
T
D.C. OUTPUT CURRENT® {Ma) 150 100 75 500
£ 1
D.C. SURGE CURRENT (amps) 25 25 3% 25
FULL LOAD VOLTAGE DROF |
{volts peak) 05v | 05v || 05v | 07v
FORWARD RESISTANCE AT |
FULL LOAD (ohms) 1.1 1.5 1.9 I 0.5
CONTINUOUS REVERSE
WORKING VOLTAGE (volts D.C.) 30 3 1 185
FREQUENCY OF OPERATION (ke) | 50 50 50 50
STORAGE TEMPERATURE (°() 85 85 —[ 85 85
*Typicol obsolute mcximum rotings. For other combinations
refer to Fig. 1.
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The Kepco Voltage Regulated Power
Supplies are conservatively rated. The
regulation specified for each unit is
available under all line and load con-
ditions, within the range of the in-
strument. Write for specifications.

-

==

el

£EPCO
WEPE D,

DC POWER SUPPLY SPECIFICATIO
REGULATION: 2% for both line (105-125 volts) and load variations.
REGULATION BIAS SUPPLIES: 10 millivolts for line 105-125 volts.
1/,0,
RIPPLE: 5 millivolts RMS /2 /o fOl’ lOOd at ]50 VO“S.

VOLTS CURRENT MODEL VOLTS CURRENT MODEL
100-325 0-150 Ma. 0-600 0-2.25 Amo. 77
0-150 Bias 0-5 Ma. 131 : 0
63AC.CT.* 10 Amp. 0-600 0-3.00Amp. | 780
100-400 0-750 Ma. 141 #1 0-600 0-200 Ma.

6.3 ACCT. 10 Amp. #2 0-600 0-200 Ma. 800
200-500 0-200 Ma. #3 6.3ACCT. 10 Amp.
6.3 AC.CT. 6 Amp. 245 #4 6.3 AC.CT. 10 Amp.
0-300 0-150 Ma. 0-600 0-200 Ma.
0-150 Bias 0-5 Ma. 315 0-150 Bias 0-5 Ma. 815
6.3 ACCT. 5 Amp. 6.3 AC.CT. 10 Amp.
0-500 0-300 Ma. 0-1000 0-50 Ma.
6.3 AC.CT. 10 Amp. S00R Ripple 10 mv. 1020
=1 200.500 T, 6.3 ACCT. 10 Amp.
#2 200-500 0-200 Ma. 0-1200 0-20 Ma.
#3 63ACCT. | 6Amp. 510 Ripple 10 mv. 1220
#4 6.3 AC.CT. 6 Amp. 6.3 AC.CT. 10 Amp.
0-500 0-300 Ma. 200-1000 0-500 Ma. 1250
0-150 Bias 0-5 Ma. 615 Ripple 20 mv.
6.3 AC.CT. 10 Amp. 0-1000 0-500 Ma.
Ripple 20 mv. 1350
0-350 0-750 Ma. 700
: 100-400 0-150 Ma.
0-350 0-1.50 Amp. 710 Regulation 0.01%
Ripple 1 Mv. 2000
0-350 0-225Amp. | 720 6.3 ACCT. 10 Amp.
0-30 0-30 Amp.
0-350 -3. . p
0-3.00 Amp. | 730 Ripple 0.1% 3030
0-600 0-750 Ma. 750 0-3 0-100 Ma.
Regulation 5 Mv. 3100}
0-600 0-1.50 Amp. | 760 } Ripple 1 Mv.
*All AC Voltages are unregulated. All units are metered except Models 131, 315 and 3100
All units designed for relay rack mounting or bench use. .

MODEL
815
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MYALEX

\ —W/fi 9/7 é}/é 70 /%8 HECTROMC Totore
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ts this new brochure
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24 P/GEQ of complete and concise engineafing:

data and specifications ‘covering the various gr

of Myculex—see details on W[V[Pj’[ S’/’



'% WRITE 7004}{/ Your free copy available

on reﬁlllesi—W a KJ:
| ENGINEERS HANDBOOK

CHARACTERISTICS
OF MYCALEX

INJECTION-MOLDED
GRADES

COMPRESSION-MOLDED
GRADES

DESIGN OF
MOLDED INSULATORS

MACHINING AND
FABRICATING METHODS

DESIGN OF
MACHINED INSULATORS

SWITCHES AND
COMMUTATOR PLATES

MYCALEX
TUBE SOCKETS

AND CATALOG

INCLUDED IN THE CONTENTS:

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

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

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

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

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

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

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

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

—and complete information on the MYCALEX ADVISORY SERVICE

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

MYCALEX CORPORATION

EXECUTIVE OFFICES: 30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y.
Please address all inquiries to the GENERAL OFFICES and PLANT: CLIFTON BOULEVARD, CLIFTON, N. J.

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

SINCE 1919
OF AMERICA CA
FTHE INSULATORY

TRADE MARK REG. 5. PAT. OFF,

Litho
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For further information or for consultation
about your power tube needs write our
application engineering department.

NEW

FOR AIRCRAFT

Eimac announces the development of the 4X150D radial-
beam power tetrode designed for equipment simplifica-
tion in commercial and military aircraft and vehicular
operation. Through a specially constructed heater that
has a rating of 26.5 volts at 0.57 amperes, Eimac presents
aviation with a tube ideal for 24-28 volt electrical
systems. Except for the heater the 4X150D is identical
to the universally accepted 4X150A and can be used
with the 4X150A air-system socket. The 4X150D is a
natural for aircraft and mobile equipment because it
combines high power output with small size and a rug-
gedness that gives it great immunity to damage by
thermal or physical shock. Employed as an  amplifier,
oscillator or frequency multiplier into UHF regions, the
4X150D has a rated plate dissipation of 150 watts.

EITEL-McCULLOUGH, INC.

S AN B RUNO, CALIFORNIA

Export Agents: Frazar & Hansen, 301 Clay St., San Francisco, Californio

CUSTOM DESIGNED

ELECTRONICS — December, 1952
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= However you compute

bt

iIRC BT RESISTORS
ARE FIRST

important, IRC filament type BT resistors lead %
the industry. The next time you specify insulated
composition resistors remember—it pays to

do business with the leader. Most people do.

IF QUANTITY PRODUCTION
INDICATES LEADERSHIP—

remember more IRC BT
resistors ore used in radio

and TV sets than any other
brand. During the last five
years IRC supplied 40% of
the resistors used in radio
and TV set production.

remember

IF QUALITY STANDARDS
DENOTE LEADERSHIP —
IRC Advanced
Type BT resistors meet and
beat rigid JAN-R-11 speci-
fications. Nearly all producers
of government equipment
have tested and approved
IRC’s, advanced BT resistor.




‘
| &

11
LA Y LAFE L

S emember IRC filament

type BT resistors are favored

eadership

in every major rearket of the
world. Licensee plants in Canada,
England, Denmark, ltaly cnd
i Australia produce IRC BT's for

international electronics.

ST SS———

IF DEPENDABLE DELIVERY
; REPRESENTS. LEADERSHIP—

remamber IRC's long record of strike-

free labor relations protects your
assembly lines. Dependable delivery
of Advanced Type BT resistors is fur-
ther assured by IRC's financial ability
to maintain large stocks of wanted
\i ranges and to draw from foreign

licensees when demand warrants it.

TO LEADERSHIF
remember IRC BT resistors are

produced' by the largest resistor manufac-
turer in the world. The finest accumulation

of resistance know-how has been pooled

in the perfection of these filament type

resistors.

Smallest insulated resistor -
available anywhere This coupon brings you full data on IRC BT Resistors

i GBS sEn GUD GED 0 — -— - R S s s e

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

full data on IRC Advanced Type BT Resistors

Please send me

Als:

speedy delivery of BT resistors in small quantities.

NAME

TITLE

COMPANY.

ADDRESS,

iy, — ZONE ___STATE




SILECTRON C-CORES...B'G or LITTLE

«.any quantity and any size

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

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

S e T
i

m:;_églﬁ

gt
G
See

WaD 4363 L
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CLARE offers the widest variety of

HERMETICALLY SEALED RELAYS

for most exacting design requirements!

LT e
PR

- —_—— .
= series.

Conmsiderable cost and space can often be saved by
secling more than one relay in an enclosura. lllustra-
tion shows six CLARE Type "K" relays, associated

resstors and capacitors, wired and mounted in a CLARE Type "N" relay in-a

common enclosure.

What CLARE
Hermetic Sealing
Means:

After assembly in the container,
the - enclosure is attached to a
high vacuum pump and pumped
down to a few microns pressure
to remove all fraces of moisture
and gases, then flushed with dry
nitrogen, and again pumped down,

While under this extreme vacuum,
the enclosure and seals are tested
for leaks by means of a Mass
Spectrometer—a device so sen-
sitive that it can detect a leak so
finy that more than thirty-one
yecrs would be required for one
cubic centimeter of air to pass
through it. This highly refined
method of leak testing causes re-
jection of many enclosures which
couid pass the usual immersion
tests without detection.

For most applications, the enclo-
sure is then filled with dry nitro-
geri, which has a relatively high
arcing potential,

... First in the Industrial Field

Series SN-41000 container.

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

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

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

If your product requires the use of hermetically sealed relays, CLARL
can supply you just the relay you need from this wide variety, or will
develop and seal for you a special, “‘custom-built”” relay to meet your
mosl exacling requirements.

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

Cable address: CLARELAY.
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' ...that’s why
. Wagner Engineers
Specify SANGAMO
AC ‘MOTOR STARTING
 ELECTROLYTIC
CAPACITORS

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

The Type EM is housed
in an aluminum case with
an external cardboard

insulating sleeve. "\ N

Ty
e

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

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

Sangamo high temperature AC motor starting capacitors are of the
dry electrolytic, non-polarized type and are available with either

solder lug or screw type terminals. They are designed to give years
of trouble-free service in continuous heavy duty applications.

Write for full information.

7he SANGAMO m

1e .
PAPER- MI(A SII.VER EI.E(I'ROI.YII(

A‘\/A\/ A'\/A\‘/A CAPACITORS

SANGAMO ELECTRIC COMPANY

MARION, ILLINOIS

5C52-6 IN CANADA: SANGAMO COMPANY LIMITED, LEASIDE, ONTARIO

38
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ANOTHER HERMETIC EXCLUSIVE

Here, again, is another HERMETIC exclu-
sive . . . another remarkable engineering
feat in sub-miniaturization...to permit the
greatest number of terminals in smaller-
than-ever, minimal space.

By means of HERMETIC's new, Sub-
Miniature, 4-Terminal, Relay Header, em-
phasis is placed on minimum dimensional
requirements for the mounting surface as
well as the space above and below it. And,
despite its miniaturized size, this header
offers mechanically secure connections in
smallest possible areas...for use with
relays, rectifiers, choke coils, etc.

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

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

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

>
off’

HERMETIC SEAL PRODUCTS CO. feriatie-of HERMBTIC's apiliy o, serve yas,
contact the one and only dependable source of
supply, and be sure that your problems will be

solved, too.

ELECTRONICS — December, 1952




2 watt, 1174,

diameter variable

TYPE 252, JAN-R-19, Type RAZ0

RA20, JAN Shaft Type SD

RA20 High Torque, JAN Shaft Type SD

wirewound Resistance CTS Part JAN-R-19 TYPE CTS Part JAN-R-19 TYPE
resistor. Also 50+10% 88079 RA20A1SD500AK X3496 RA20A2SD500AK
available with 100+£10% w6929 RA20AISDI0IAK 19388 RA20A2SDI01AK
th cial 250+10% X3497 RA20A1SD251 AK M9879 RA20A2SD251AK
guilcEpecid 500+10% W6931 RA20A1SD501AK X3498 RA20A2SD501AK
military features 10004-10% w6932 RA20A1SD102AK X3499 RA20A2SD102AK
not covered by 1500+10% w6933 RA20AISD152AK M9809 RA20A2SD152AK
JAN-R-19. 2500+10% w6934 RA20A1SD252AK 19103 RA20A2SD252AK
Attached Switch 50004-10% w6935 RA20A1SD502AK L9104 RA20A2SD502AK
can be supplied. T0,000£10% w6936 RA20A1SDI03AK H8979 RA20A2SD103AK
TYPE 25, JAN-R-19, Type RA30 (May also be used as Type RA25)
4 watt, 1174,"
diameter variable RA30, JAN Shatt Type SD RA30 High Torque, JAN Shaft Type SD
wirewound esistance CTS Part JAN-R-19 TYPE CTS Part JAN-R-18 TYPE
resistor. Also 0110% %3502 RA30A1SD500AK w2837 RA30A2SD500AK
available with 100+10% %3503 RA30AISDIOIAK X3504 RA30A2SDI0IAK
o Pl 2504-10% X3505 RA30AISD251AK X3506 RA30A2SD251AK
L o 5004109 X3507 RA30AISDS01AK M7566 RA30A2SD501AK
military features 10004-10% X3508 RA30AISDI02AK S2444 RA30A2SD102AK
not covered by 1500+10% X3509 RA30A1SDIS2AK X3510 RA30A2SD152AK
JAN-R-19. 25004-10% X3511 RA30A1SD252AK $2736 RA30A2SD252AK
Attached Switch 5000 +10% Q1409 RA30AISDS02AK X3512 RA30A2SD502AK
can be supplied. 10,0003-10% X3513 RA30AISDI03AK RI561 RA30A2SD103AK
15,000+-10% X3514 RA30AISDIS3AK L9107 RA30A2SDI53AK

JAN-R-94 AND JAN-R-19 TYPE MILITARY VARIABLF RESISTORS

Preference given to orders carrying military contract
number and DO rating. Other JAN items or special

items with or without associated switches can be

fabricated to your specifications. Please give complete

details on your requirements including electrical

and mechanical specifications.

UNPRECEDENTED PERFORMANCE CHARACTERISTICS
Designed for use in military equipment subject to

extreme temperature and humidity ranges including

jet and other planes, guided missiles, tanks, ships
and submarines, telemetering, microwave, portable

or mobile equipment and all other military

communications.

Immediate delivery from

b/

stock

types

REPRESENTATIVES IN CANADA
Henry E. Sanders C. C. Meredith & Co.
John B. McClatchy Bldg. Streetsville, Ontario
69th & Market St.
Upper Darby, Penna. SOUTH AMERICA
Phone: Flanders 2-4420 Jose Luis Pontet

Buenos Aires, Argentina

W. S. Harmon Company Montevideo, Uruguay

1638 So. La Cienega Blvd.
Los Angeles 35, Calif.
Phone: Bradshaw 2-3321 ¢

For further information, write for Stock Sheet No. 162

&)

SHAFT TYPES

CTS SHAFT

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

John A Green

6815 Oriole Drive
Dallas 9, Texas

Rio de Janeiro, Brazil
¥ Sao Paulo, Brazil

OTHER EXPORT
Sylvan Ginsbury

8 West 40th Street
New York 18, N. Y,

Co.

CHICAGO TELEPHONE SUPPLY

%o/l/w/ea/ian

specialists in precision mass production of variable resistors

TYPE L7-2

LOCKING BUSHING
125 ‘200t

L
!

AVAILABLE
ON STOCK CONTROLS

MOUNTING HARDWARE ASSEMBLED

pnan

—SCREW DRIVER
SLor

040 +.003° WIDE x

%aq tow” DEEP

320 -NEF2 THO

MONTING MYT JHEX » &
LOCK NUT 3 HEX + 4

LOoCKk

WASHER

~, 544

FOUNDED 1

(&

896 ° ELKHART, INDIANA

7S SHAFT TYFE RE

——tﬂ- /2‘{_'2.061 i

3 "32P -NEF-2 THD.

— A e | ’

MOUNTING HARDWARE ASSEMBLED

MOUNTING NUT 5 HEX * £
LOCK WASHER *19/44

a




TYPE 65

CTS Part
CTS Part Locking Bushing oC ")
Resistance CTS Shaft Type RE  CTS Shaft Type LT-2 Y5 watt 70° C, 34
2504107 X3516 X3530 . dlametel‘
500£10% X3517 X3531
1000£10% X3518 X3532 - T
2500+.10% X3519 X3533 e
5000£10% X3520 X3534 coml‘_’;"i;tt‘g:‘
10,000.£10% x3521 X3535 .
25,000 +10% X3522 X3536
50,000.£10% X3523 X3537
100,000+10% X352 X3538
250,000410%  X3525 X3539
500,000410%  X3526 X3540
1 Meg+20% X3527 X3541
2.5 Meg425%  X3528 X3542
TYPE 95, JAN-R-94, Type RV4
JAN-R-94 JAN-R-94 CTS Part 2 watt 70°C, 114"
TYPE RV4 TYPE RV4 Non-JAN Locking Bushing diameter variable
Resistance JAN Shaft Type SD JAN S_hall Type RJ CTS Shaft Type LT-1 composition
" 100:10% RVAATSDIOIA RVAATRII01A w3160 resistor. Also
250£10% RVAATSD251A RVAATRIZ51A walsl : :
500:10% RV4ATSD501A RVAATRISOIA w3162 aﬁﬁi:’lse :::‘it;;
1000+10% RVAATSD102A RVAATRI102A w3lg6 - p
2500£10% RVAATSD252A RVAATRI252A W3163 military features
5000+10% RVAATSD502A RVAATRI502A W3164 not covered by
10,0004:10% RV4ATSD103A RVAATRII03A w3167 JAN-R-94.
25,000 +10% RVAATSD253A RVAATRIZ53A w3168 Attached Switch
50,000£10% RVAATSD503A RVAATRIS03A w3169 can be supplied.
100,000+10%  RVAATSDIO4A RVAATRIL04A W3170
250,000+10%  RVAATSD254A RVAATRI254A w3l
500.000+10%  RVAATSDS504A RVAATRIS0SA w3l
1 Meg-+20% RV4ATSDI1058 RVAATRI1058 w3173
2.5 Meg+20%  RV4ATSD2558 RVAATRI255B W3165
5 Meg+20% RV4ATSD5058 RVAATRI5058 W3159
TYPE 45, JAN-R-94, Type RV2
il 14 watt, 154¢”
art 1 1
RV2, JAN Shaft Type SD Non-JAN Locking Bushing dlame:gl’;nvgg%:)ols
Resistance CTS Part JAN-R-94 TYPE CTS Shaft Type LT-t resistgr Also
100:10% A5876 RV2ATSDI0TA A5922 : D
250+10% A5877 RVZATSD251A A5923 a‘(’)‘:ﬁa:’le “;‘t}}
500+10% AS5878 RV2ATSD501A A5924 mOLeRspecia
1000:10% A5879 RV2ATSD102A A5925 military features
2500+10% A5880 RV2ATSD252A A5926 not covered by
5000+10% A5881 RV2ATSD502A A5927 JAN-R-94.
10,000:10% A5882 RVZATSD103A A5028 Attached Switch
25,000 +10% A5883 RV2ATSD253A A5929 o ;
50,000+10% A5884 RVZATSD503A A5930 be supplied.
100,0004-10% A5885 RVZATSD104A A5931
250,000 +10% A5886 RVZATSD254A A5932
500,000310% A5887 RVZATSD504A A5933
1 Meg+-20% A5888 RVZATSD105B A5934
2.5 Mog2.20% A5889 RVZATSD2558 A5935

Resistance

100+10%,
250+:10%
500107
1000£10%
2500£10%
5000£10%
10,000£10%
25,000+10%
50,000:10%
100,000 +10%
250,000+10%
500,000£10%
1 Meg+20%
2.5 Meg+20%
5 Meg+20%

RV3, JAN Shaf
CTS Part

A5861
A5862
A5863
A5864
A5865
A5866
A5867
A5868
A5869
A5870
A5871
A5872
A5873
A5874
AS5875

JAN SHAFT TYPE SO

- 250 too/

“SCREW ORIVER
SLoT
Y 0a7 toos W/IDE X
| 063" *25. pEEP
|

2P - NEF=2 THO.

MOUNTING HARDWARE. aﬁéfM £
MOUNTING NUT 55HEX. X 55

e

LGCK-WASHER * /9.20/1

t Type SD
JAN-R-94 TYPE

RV3ATSDI0IA
RV3ATSD251A
RV3ATSD501A
RV3ATSDI02A
RV3ATSD252A
RV3ATSD502A
RV3ATSD103A
RV3ATSD253A
RV3ATSDS503A
RV3ATSD104A
RV3ATSD254A
RV3ATSDS04A
RV3ATSD1058
RV3ATSD2558
RV3ATSDS058

JAN. SHAFT 1TYPE RJ

TYPE 35, JAN-R-94, Type RV3

CTS Part 14 watt, 115"
Non-JAN Locking Bushing diameter variable
CTS Shaft Type LT-1 composition
A5907 resistor. Also
:5988 available with
Agglg other special
A5911 military features
A5912 not covered by
A5913 «JAN-R-94.
A5914 Attached Switch
A5915 can be supplied.
A5916
A5917
A5918
A5919
A5920
A5921

C75 SHAFT TYPE L7/

LOCKING BUSHING

2 ——

MOUNTING HARDWARE ASSEMBLED
MOUNTING NUT 72 HEX % 35
I.OCK WVASHER ‘/920,4

250 200/

SCREW ORIVER
Stor

047 "t.oos” WIDE x

063 295 DEER

3 32P -NEF-2 THO:

| rMouNTING HARDWARE ASSEII8
MOUNTING NUT 2 HEX » 53
LOCK NUT £ HEX * 3%

LOCK WASHER *19204
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STANDARD TONE CHANNEL FILTER

Frequency In cycles per second

SHARP TYPE — 1653 TONE OHANNEL FILTER
Frequency In cycles per second

-250 200 -150 —100. 50 0 4.50 4 1004150 4-200 4-250 900 1100 1300 1500 1700 1800
H #1170 Cytle Spacing jw-| v i
[} s Band / -— P — -—
10 Y. == i V. P _10
4 by y 1105~ | N 1275~ F\ 1245+ [X [ 1615+ A 1785~
20¢m J ¥
30 (@ 3 / 20 2 / A JAAN
3 1 £ 1 g 4 / \
404a
o A B I e / \VARR
4
g [} / A
6G Q 7
- i -40 _L !

MILITARY AIRCRAFT RANGE FILTER

STANDARD TELEMETERING BAND-PASS FILTER

Frequency Percentage variation of center frequency
10 4 8 9IM 4 o ,~20% 157 ~10¢7 5% Fo 57 10% 15% 20%
T
- | 1020~ A
ol® BRniy N\ A 10 \
] » /\
= 2 [
20 = =20
k A [ ~ a ! |
= - o
ol 30 ,' |‘
40 i {
40
-50 -~ Fam
1020~
-60 ! -50 =
SINGLE SIDE BAND — BAND-PASS FILTER
Frequency in kilocycles per second
10 12 1618 20 22 24 26 28 30 32
. 111
10 L]
_20 - 500 Cycle Cut off
-30 %
40 42 "
1‘\\ .
VA

YORKERS 2, NEW. YORK

CABLE ADDRESS “'BURNELL"

Bennell High Quality Toroids

and Audio Filters

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

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

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

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

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

ke

EXCLUSIVE MANUFACTURERS OF COMMUNICATIONS NETWORK COMPONENTS

December, 1952 — ELECTRONICS
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perfect TAPE REPRODUCTION on « 16 TURNTABLE
Whether you’re in a 250-watt local station in California . .. a 5,000-watt network outlet
in Ohio . . . or a TV station in a large metropolitan center . . . you should own a PresTo TL-10.

This unique unit immediately converts any 16” turntable into
a tape reproducer. of maximum accuracy. Mounted on a
simple hinge arrangement, the TL-10 lowers on the turntable

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

upward, out of the way, to free the table for disc playback. here’s what it does:

Tape speed can be selected by merely changing the capstan.

Reproduces tape without
tying up a regular
recorder.

No more traffic problems with tape when regular recorders
are tied up. No more fear of motor failures—the TL-10 has no
motor. No need to buy an additional tape machine. The TL-10
will solve all your tape playback problems at a low cost.

Attaches to any
standard
16’/ turntable.

Ask your PRESTO distributor for a demonstration today— _ Speed: 72’/ sec.

or order your TL-10 direct. A limited quantity is on hand and 15 /sec. with

for immediate delivery. [EPSRRe 105157090 eps:

Easy to operate
and maintain.

i -
pRE RECORDING CORPORATION Has the fidelity of

PARAMUS, NEW JERSEY high-priced machine

Export Division: 25 Warren Street, New York 7, N. Y. at a fraction of 'he cost.
Canadian Division: Walter P. Downs, tid., Dominion Square Bldg., Montrzal

WORLD'S LARGEST MANUFACTURER OF PRECISION RE(ORDING:EQUIPMENT AND DISCS




PRECISION-BUILT

WIRE-WOUND COMPONENTS

Now you can get a full line of high
quality wire-wound components—all
from one reliable source. Specially
designed to meet the exacting and
changing requirements of the electronics
industry, every I-T-E wire-wound
product is precision-built by quality-

controlled methods.

Whatever your wire-wound needs, it
will pay you to investigate I-T-E quality
products. They’re made to give you
long, accurate, dependable performance

—in every critical electronic application.

specify

I1-T-E RESISTOR
1924 HAMILTON STREET o PHILADELPHIA 30, PA.



1-1-E POWER RESISTORS

Non-hygroscopic ceramic foundations
are in accordance with JAN speciﬂcoﬁons.

Purest resistance wires are uniformty

wound to prevent shorted turns and

excessive hot spots.

silver-soldered.

Al connections

P Vitreous enamel coating {organic if
required) provides a glozed moisture-
repellent surface with fast heat-dissipa-

tion qualities.

Advanced producﬁon methods assur€

high stability, long life.

Standard tolerance: +10%.

1-T-E PRECISION RESISTORS

High quality wire alloys aré used—
free from internal stresses and strains.

Automatic precision winding assures
even ‘tension——elimino‘tes hot spots.

Hermetic oF vccuum-impregna'ed seal-
ing protects agoinst destructive effects of
salts, moistures and o‘tmospheric conditions.

Accelermed aging

process prior to

calibration assures accuracy-

® Critical quality control eliminates all
resistors which do not come up 1o high

\-T-E standards.

standard tolerance: +1%.

DIVISION

A DIVISI
ON OF THE I-T-E CIRCUIT BREAKER CO

Available in specifie

Standard fixed resistors:
5-200 watts

Adius'cble resistors:
10-200 watts

Oval resistors:
30-75 watts

Ferrule resistors:
12-200 watts

Special resistors:
puilt to speciﬁccﬁons

+ 59, and Jess made 0 order.

TYPE A:
lightweigh‘t, hermetically
seoled——for precisio-
operation uP to 125 C.
Surpass JAN R-93 A,
Chorocferisﬁc A, and MIL
R-93 A speciﬂcotions.

TYPE B:
Vocuum-impre'gno‘ted,
moisture-resiswnt. For
JAN R-93, Chorocterisﬁc
B, speciﬂcotions.

Ratings from 0.01 ohm—
10 megohms, 0.125—
5 watts.

d tolerances down 10 +0.05%%.

II-'rrI:EEDEFLECTION YOKES
L t.offers you high quality
lec ion yokes—all built with
:nlgorm characteristics. Wire size
C;:equduallty are constantly
ch speec.ia(foilso.ar: impregnated
! isture-resista
’ichermoplastlc—properly cured l:cl(:
nsure a firm coil with minimum
losses.. Deflection yokes can be
;)ebgalneq complete with wire
ads, resistors, and capacitors—
to your specifications.

FOR DETAILS —

get in touch with your nearest I-T-E

:;(;pé'ﬁsellltative. Or, send for your copi

sontat : ie

ok newa]*E qufer Resistor Catalog I;ns
recision Resistor Bulletin

100A today.
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54 DEER TYPE"MAPC'

TO LAST
STATOR PLATE

A Complete Line To Assist You!

This trimmer capacitor, the “MAPC”, exemplifies Hammarlund’s
continuing efforts to meet the demand for smaller dependable
components. A scaled-down version of the popular “APC”, origi-
nated by Hammarlund more than 20 years ago, it has everything
reduced except the quality and performance characteristics,

The Hammarlund complete-line of variable capacitors, carried
by carefully chosen distributors from coast-to-coast, makes it
5 possible for you to pre-select a capacitor that meets all your
s requirements of construction and operation.

Write today for the 1952 Capacitor Catalog

FAMMARLYND @

HAMMARLUND MANUFACTURING COMPANY,

460 WEST 34th STREET * NEW YORK 1,

46

N. Y.
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. 2 Truarc
Save 6¢ per unit,

ﬁSelf-Ii“)cking'rings replace threaded plugs.
speed assembly by 140%.

i

Screw-Fastened >lug
Method

Friction-draly ‘must be uni-
farm inthe plunger assembly
of this fire-extinquisher
nozzle. But the felt seals
vary greatly in condition—
bringing large variations in
drag, compensated “or’only
by careful, slow assembly.

2 Waldes Truarcrings (series

5005) easily positioned
against washer that abuts an
seal, keep drag on plunger
uniform, Drag can be care-
fully controlled by varying
position of rings. Proper

pressure secured in speedy
assembly. Rings need no
grooves,

This design died on the
drawing board.

Ansul Chemical Company's new
watertight precision nozzle for their
dry chemical fire extinguisher replaces
conventiondl stainless steél plug with
two_Waldes Truarc Self-Locking Re-

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

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

WALDES TRUARC RINGS MADE
THESE SAVINGS POSSIBLE—

Discarded Design |

| Truarc Design

taining Rings and washer. Rings hold there's a Waldes Truarc Retaining Ring Parts:  CostPer Unit Parts:  Cost Per Unit

ertire hozzle packing securely in designed to do a better job of holding — | — -

place — keep friction drag of plunger  parts together, They're precision-engi- "";?"Ided 2 rings ........$0.0146
stainiess

neered. .. quick and easy to assemble
and disassemble, They give a never-
failing grip. Find out what Truarc Rings

uniform, Adjustable in final a3sembly,
Truaré rings speed production from 25
to &0 units per hour. They save é¢ per

steel plug $0.0675|
Direct Labor $0.0350 | 1 washer......$0.0280

e . 3 0.1025 ] .04
unit in overall costs, 13" in length. can do for you. Send your blueprints * ) $0.0426
Redesign with Waldes Truarc Rings  to Waldes Truarc engineers for indi- Total savings per unit
and ydl, too, will save on assembly,  vidual attention, without obligation. with Truare Rings $.0599
XXX ETNE R RN N NN NN NN N NN NN
For precislon internal grooving and undercutting . . . Waldes Truarc internal Grooving Tool.
SEND FOR NEw CATALOG ’ ;u:_.-.‘.'..__,.l Waldes Kohinoor, Inc., 47-16 Austel Place, L. 1. C. 1, N. Y, l
wnmnns SEeEEE Please send me the new Waldes Truorc Retaining Ring |
( l catalog. ]
\ zm I {Please print) |
. . l Naome... — :
— 2] fromom S G PR s —— A
—l | |
/ v 5 [ Company..csiiicn AT i
RETAINING RINGS D Business Addross e 1
WALDES ROHINOOR, INC., LONG ISLAND CITY 1, NEW YORK l I
WALDES TRUARC RETAINING RINGS AND PLYERS ARE PROYECTED BY ONE OR MORE OF THE FOLLOWING le)’.....- S— = T N —— Zone.......State...... s sirbanen
U.S. PATENTS: 2.382.947; 2.382.948: 2.416.852: 2.420,921: 2.428.341; 2.439.785 2,441 846 2. 455,165 ' - I
2,483.380: 2.483.3683; 2.467.802: 2.487.803: 2.491.306: 2.509.081 AND OTRER PATENTS PENDING. | S e —— — — —— — ——-———-——-ﬂ-—!
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by UCINI'TE |

General features of 145930 test jack: Silver- Metal shell insures firm, dependable
plated, heat-treated beryllium copper con- mounting. Phosphor bronze lock washer
tact 1s made in one prece with large terminal is nickel-plated. Nylon insulator available
end for easy soldering. Terminal end is tin- in different colors: White, black, red, green,
dipped. Brass, nickel-plated shell and nut. brawn, orange, blue.

ALSO AVAILABLE

119052. Same as 118930 bhut with special 118984. Feed through type, similar to 118930

milled end with elongated hole for wiring. but with one-piece brass terminal stud, tin-
plated.

ELECTRICAL ASSEMBLIES Specialists in

ELECTRICAL ASSEMBLIES,

RADIO AND AUTOMOTIVE

December, 1952 — ELECTRONICS



HAVE YOUR FASTENING METHODS

It's a long way from crystal and cat whisker to UHF and TV
.. . and design changes never stop. That’s why it pays to have your
fastening methods checked by trained specialists . . . constantly.

United-Carr offers you % Complete engineering and
design service % Complete facilities for volume production
of specialized fasteners and allied devices. % Wide experi-
ence with the top manufacturers of electronic equipment,
automobiles, aircraft, appliances, furniture. % The varied
technical knowledge of all our divisions and subsidiary
companies combined . . . to help you cut costs, speed assembly,
improve product performance. \

Call your nearest United-Carr field engineer before your new
product designs crystallize. It is in this all- ,
important planning stage that you can make (’ ‘S
the most effective use of our special services. | g

AWEHEE SR
5 A 37 R 0 R

immunmhnm T

R U D D R

U

TN

UNITED-CARR

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

TAILOR-MADE IN VOLUME QUANTITIES

ELECTRONICS — December, 1952
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'b'pefaﬂpg choracterisfics, w

Thyrairon Data Sheets.

" Bomac produtes a comp ete e of .d:s'-
switehing tub2s. This inzfuces TE ATR, PRE
TR and -atterualer tukes Fer al frequency

bands, z o

i

“Not shoam are the E3sA ard HT41S.
Availakility will be omnowaced at o loter
date. =

We invite your
inquiries ragarding
@ ENGIMEERING
@ DIVELO MENT
® PRODUCHBON

Lonac D et o5

INCORPORATEDTD

BIE VB RULEY S MASSACHLU SETTS.

Cetacg on request
Write {on your com-
peny let erhear=)
Dept. C, EOMAC
laberctories Inc.
Bevesly Meass.

S St
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Make your tests TODAY

on the insulation of TOMORB“W
... IRVINGTON CLASS “H" TEFLON*- COATED FIBERGLAS**

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

HAS MANY NON-ELECTRICAL USES TOO

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

o o0 tay
ot ot Te,,

OTM Reg. U. S. Pat. Off. by E_ I. du Pont de Nemours & Co. (Inc.)  **TM Reg. U. 5. Pat. Off. by Owens-Corning Fiberglas Corp. NsUlAﬂo 4
00000000000 000000000060000600000080
Irvington Varnish & Insulator Co. EL-12-52
Send this convenient coupon now 11 Argyle Terrace, Irvington 11, N. J.
@ Gentlemen:
Please send me your technical data sheet on Irving-
ton Teflon-Coated Fiberglas.
Name....... Title
VARNISH & INSULATOR COMPANY Company......
Irvington 11, New Jersey ' Street ..
Plants: Irvington, N. J.; Monrovia, Calif.; Hamilion, Oniario, Canada City Zone State:
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EDANCE

COMPLETE
COVERAGE!

—hp—- 417A VHF DETECTOR —hp— 415A STANDING WAVE INDICATOR

For use with -hp-803A VHF Bridge.
A super-regenerative (AM) receiver
covering all frequencies 10 to 500 me
in 5 bands. Offers approx. 5 uv sen-
sitivity over entire band ; quick, easy
operation, direct-reading frequency
control. Thoroughly shielded, suit-
able for general laboratory use in-
cluding approximate frequency
checks, measurements of noise, in-
terference, ete. $200.00 f.0.b. factory.

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

Complete Coverage! ¥ HEWLETT-PACKARD




READINGS

i

—hp~ 805A/B COAXIAL SLOTTED SECTIONS

'Continnous coverage 500 1o 4,000 me. High accuracy

" and mechanical stability ; negligible slope, minimum

leakage. Incorporates radically different structural
design employing rigid parallel planes and a non-
bowing central conductor. Probe setting readable in
mm. to 0.1 mm. Maximum VSWR of basic section
and connectors less than 1.04. ~hp— 805A, 50 ohms
impedance, for Type N connector and flexible ca-
bles. Model 805B, 46.3 obms impedance, for %"
rigid transmission lines. -

S

—;;— 806B COAXIAL SLOTTED SECTION

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

—hp— 440A COAXIAL DETECTOR

Tunable crystal and bolomeler mount. May be used
as an rf detector for couaxial systems between 2.400
and 12,400 me. Fits Type N conneclors; operates
with bolometer or silicon crystal. $§85.00 f.o.b. factory.

—hp— 442B BROAD-BAND PROBE

Muy be used in combination with -/ip- 440A to pro-
vide highly sensitive, easily tuned detector for slot-
ted sections. Micrometer depth adjustment provides
quick control of rf coupling. $50.00 f.o0.h. factory.

—hp— 444A UNTUNED PROBE

Frgquem-y range 2,400 to 12,400 me. Includes IN26
gilicon erystal. Highly sensitive, compact, easy to use.
Requires no tuning. $50.00 f.o.b. factory.

‘of sampling magnetic and eleciric field of trans-

_connector impedances, standing wave ratios, per-

—~hp~ 803 VHF BRIDGE

1 =
Gives direct readings in impedunce magnitude
and phase, 10 to 500 mc. Rapid.operation for new
speed, convenience in reading impedance. or re-
sistance and reactance. Operates on new principle

e

mission line. Useful for comparative measure-
ments, 5 to 1,000 me. Impedance range 2 to 2,000
ohms. Phase angle —90° to +90°, at 52 me and
ahove. Offers utmost convenience in determining
characteristics of antennas, transmission lines, rf
chokes, resistors and condensers; in measuring

centage of reflected power, VHF system flatness.

o
“

z

i

S

~hp— IMPEDANCE MEASURING EQUIPMENT

FREQUENCIES—
INSTRUMENT A STAT
—_—
803A VHF BRIDGE | 10 to 500 me

—. S SR

| 805A/B SLOTTED SECTION 500 to 4,000 me '

8068 SLOTTED SECTIONx | 3,000 to 12,000 me {
,i — b — — —
$810A SLOTTED SECTIONt 2,600to 3,950 mc

G8108 SLOTTED SECTION*<{ l 3,950t0 5,850 mc |

r J8108 SLOTTED SECTION* 5,850t0 8,200 mc

= W ek

7,050 to 10,000 mc |

H810B SLOTTED SECTION® |

e

X810B SLOTTED SECTION+ |
! _— S—
8098 UNIVERSAL PROBE
CARRIAGE

8,200 to 12,400 mc

For slotted sections, 3,000 to 12,400 me

* Mounts in —hp— 809 B Universal Probe Carriage.
t Complete assembly including slotted section and carrioge.

Dota Subject to Change Without Notice

$ 90.00

PRICE

| (F.O.B. FACTORY)

| FREQUENCIES—
WAVEGUIDE |
|

$475.00

$200.00 i

545000 I

- —
$ 90.00 |
$ 90.00 1

$160.00 |

@ INSTRUMENTS - Complete Coverage!




RHODE ISLAND INSULATED WIRE CO., Inc.

50 BURNHAM AVENUE CRANSTON, RHODE ISLAND

National Sales Offices: 624 S. Michigan Blvd., Chicago, 1ll.
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TUNING AN RCA TRANSMITTER. This AM broadcast transmitter is the uvltimate in engineering.
It's eosy and sumple to operate . . . compact . . . high in fidelity . . . easy to install and

ec ical to operate. All tube ﬁlomem voltages of RCA BTA-5G and 10G
trommmers are regulated by Sola Constant Voltage Transtormers for longer tube life.

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

RCA INCREASES TUBE LIFE BY
REGULATING FILAMENT VOLTAGE

RCA transmitters are built for 1) operating
ease, 2) economy and 3) reliability. Sola
Constant Voltage Transformers are used
by RCA in their AM Broadcast Transmit-
ters Types BTA-5G and 10G to help pro-
vide these three important advantages.

Sola Constant Voltage Transformers are
static-magnetic requlators. In this par-
ticular application, they were used as the
source of regulated voltage for all tube
filaments. They provide secondary volt-
ages reqgulated within +3% regardless
of primary voltage (transient or con-
tinuous) variations as great as 30%.

1. They provide operating ease because: regulation is

completely aut tic, conti .. no | ad-
justments required..

.no moving or renewoble parts.

Send for the twenty-four page catalog
which gives electrical and mechanical
specifications for Sola Constant Voltage

Transformers. Write on your letterhead for
Bulletin DCV-142,

Transformers for: Constant Voltage @ Fluorescent Lighting @

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

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

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

STATIC-MAGNETIC REGULATION.
Standard Sola stabilizers are
available in capacities from 15va
to 10kva, and with a variety of
common power line and filament
voltages. Special designs can be
produced for quantity orders.

Applications unlimited for

SOLA

Conslar Vollage
TRANSFORMERS

Cold Cathode Lighting ® Mercury Vapar Lighting ® Luminous Tube Signs

Cil Burner Ignition ® X-Ray ® Power ® Controls ® Signal Systems ® etc. ® SOLA ELECTRIC CO., 4633 W. 16th Street, Chicago 50, fllinois

New York: 103 E. 125th St.,
Baston: 246 Walnut St., Newtonville, Moass, DEcater 2-3510 ® Philadelphia: Tommercial Trust Bldg., Rittenhouse 6-4988 ® Reps. in Principal Cities

New York 35, WN.Y., TRafalgar 6-6464 @

Cleveland: 1010 Euclid Ave. Cleveland 15, O., PRospect 1-4005




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

e S %

-

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

Detroit's new TV studios rely on

Power continuity assured for all studio requirements at
WWIJ-TV by secondary-selective distribution system

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

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

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

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

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

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

For further information on G-E engineered load
centers, call your local G-E sales representative, or
write for GEA-3592, General Electric Company,
Schenectady 5, N. Y. 32187

*Reg. Trademark of General Electric Co.

GENERAL &3 ELECTRIC
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LIGHTS FOR TV PRODUCTION. Studio construction shot from WWJ-TV’s con-
trol baoth shows battery of lights necessary for televising. Lighting throughout
the new station is fed from G-E engineered load centers.

G-E load-center system

CUTOUTS FOR PROTECTION, Engineer wires pothead of incoming high-voltage
cable to cutouts on transformer of TV lighting breaker. Oil cutouts are inter-
locked, cannot be opened or closed with load on transformer.

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




TYPE D

SINGLE
& DUAL

JOHNSON [

CAPACITORS Dmillie

FUNCTIONAL DESIGN
DEPENDABLE PERFORMANCE AT LOW COST

DIFFERENTIAL

DIFFERENTIAL ' E 27 % BUTTERFLY

, &
Engineered to meet virtually every electronic need, JOHNSON Variable Capacitors are sturdy and thoroughly
reliable. Their functional design permits high standards of workmanship, yet at low final cost. Production
quantities available in a wide range of standard types and sizes.

TYPE L—Fuli soldered construction and rugged design make JOHNSON Type L high frequency capacitors the perfect choice for any
application requiring extreme stability and rigidity. Tie rods are soldered directly to ceramic end frames, plates and metal parts are
brass, plated with corrosion-resistant Bright Alloy. Dual, butterfly, and differential types ranging from 11 to 200 mmfds. available
with .030" spacing. Type L air variables can be manufactured with .020", .060" and .080" spacing in production quantities on
special order. Short, low inductance leads are made possible by dual stator contacts and a silver plated beryllium copper rotor
contact which may be brought out at any one of four different angles. Panel space required is 13" square.

TYPE M—Miniatures—The answer to many a design problem, encountered in building compact electronic equipment. Available
in three types: single section, differential, and butterfly, JOHNSON Miniature Air Variables are ideal for portable, mobile, and
airborne equipment in the VHF frequency range. Manufactured to extremely close tolerances, these miniatures feature: split sleeve
bearings, Steatite insulation, beryllium copper rotor contacts, and a 3/16" slotted shaft for knob or screw driver adjustment—all
metal parts nickel plated. Stock models range from 1.5 to 19 mmfd., mounting area required: % "x%*.

TYPE E and F—JOHNSON Types E and F variable capacitors are extremely compact, designed for use in medium and low power
transmitters. Capacity range from 250 to 500 mmfd. Single and dual section models available for both types in 45 standard sizes.
Highest possible capacity /volume ratio, aluminum plates .032" thick, heavy aluminum end frames with 14" aluminum tie rods. Dense
molded Steatite insulators combine minimum loss with strength. Rotor contacts are cadmium plated phosphor bronze. Panel space
required: Type E, 2% square; Type F, 2"'x2-1 /16",

TYPE C and D—ror higher voltage applications, Type C and D capacitors are available in 45 standard single and dual models,
ranging from 12 to 496 mmfd., 3,500 to 11,000 voits peak. Steatite high frequency insulators, sturdy aluminum end frames, equipped
with 4" cadmium plated shafts. Mounting brackets provided for normal or inverted mounting, panel space required: Type C, 54"
wide x 53" high; Type D, 44" wide x 4" high.

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

E. F. JOHNSON COMPANY

CAPACITORS, INDUCTORS, SOCKETS, INSULATORS, PLUGS, JACKS, DIALS, AND PILOT LIGHTS
SECOND AVENUE SOUTHWEST ° WASECA, MINNESOTA

228
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Dutnoducing . . Glilcy FUSED QUARTZ
Ultraconic Delay Lines

LONG DELAY TIME WITH EXTREMELY HIGH
STABILITY UNDER TEMPERATURE VARIATION ...

FUSED QUARTZ ultrasonic delay lines
offer decided advantages when it is neces-
sary to delay pulsed or pulse modulated sig-
nals for a precise time interval. Bliley long
recognized as the leading manufacturer of
precision quartz crystals, is now prepared to
DESIGN and CUSTOM BUILD this new elec-
tronic tool for your individual application.

In fused quariz delay lines electrical exergy
is converted into sound energy. passed
through the fused quartz, and re-converted
into electrical energy by means of piezo-
electric quartz transducers which are bonded
to either or both ends of the line. Delay
time or transit time in the fused quartz. can
be held to close tolerance by utilization of

proper techniques.

STABILITY -.2% between —35°C and 4-85°C.
For example, a 1000 microsecond delay line will
change less than +2 microseconds over this

ambient range.

DELAY TIME values from 5 to 1500 micro-

seconds are feasible depending upon related end
use requirements.

PHYSICAL SIZE 1n the range 5-50 micro-

seconds cylindrical shaped lines are employed,
as indicated in the accompanying illustration.
Other configurations may be used to meet re-
quirements up to 1500 microseconds. For ex-
ample, a 15 microsecond (reflection type) delay
line including an hermetically sealed case would
be a cylinder approximately 2” long x 1”7 di-
ameter.

FREQUENCY RANGE is 5100 mc with

delay time values as indicated above.

7W INFORMATION Please include, if practicable, information concerning the
general function of the delay line in your end use application. In any event, it is necessary to

consider the following conditions:

(a) delay time

(b) frequency (carrier) and pulse frequency

(c) attentuation at mid-band
(d) bandwidth at 6 db down points

(e) attenuation of spurious responses below
main signal

(f) normal operating temperature

(g) service temperature range

(h) dimensional limitations (if any)

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

ELECTRONICS — December, 1952
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"'SEALED-IN"" DESIGN eliminates need for metal enclosures and fungus-proof coating.

New G-E cast-permafil transformers
are 20% smaller, ““sealed for life”’

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

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

Greater flexibility in many elec-
tronic designs is made possible by
General Electric’s new line of
cast-permafil transformers, thanks
to their light weight and smallsize.

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

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

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

GENERAL &3 ELECTRIC

December, 1952 — ELECTRONICS



N

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

They operate in ambients up to 125C
for 10,000 hours without derating
High or low temperatures have little
effect on the electrical stability of
G-E permafil capacitors. Their
paper dielectric is impregnated with
a solid plastic compound-—they can’t
leak. Insulation resistance is high,
and change in capacitance with tem-
perature is slight. With proper de-
rating, these units can be used at

temperatures as high as 150C.
Permafil capacitors average about

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

(Wil I a5
Bushings for hermetic sealing

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

Immediate shipment on delay line

G-E delay line, ideal for delaying sig-
nals in electronic circuits, is now
available for immediate shipment. Nom-
inal 1000-ohm line delays signals 14
microsecond per ft. Light weight and
flexible, it is used widely in military
and industrial electronics. Can be ob-
tained in bulk to be cut to desired
lengths. Bulletin GEC-459.

A

Components Fractional-hp motors
Meters, Instruments  Rectifiers
Dynamotors Timers
Capacitors Indicating lights
Transformers Control switches
Pulse-forming Generators

networks Selsyns
Delay lines Relays
Reactors Amplidynes
Thyrite* Amplistats

Motor-generator sets Terminal boards
Inductrots Push buttons
Resistors Photovoltaic cells
Voltage stabilizers Glass bushings
*Reg. Trade-mark of General Electric Co.

_— EQUIPMENT FOR
| ELECTRONICS
! MANUFACTURERS

Development
and Production
Equipment
Soldering irons
Resistance-welding
control
Current-limited high-
potential tester
Insulation testers
Vacuum-tube volt-
meter

Pleose send me the following bulletins:

A for reference only

X for planning an immediate project

0 GEA-5093 Glass Bushings

O GEA-5729 Hermetically Sealed Relays
[] GEC-459 Delay Lines

0 GEC-811 Permafil Capacitors

TIMELY HIGHLIGHTS
ON G-E

COMPONENTS

oo il [ e TN

New relay doubles tip pressure

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

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

Photoelectric re-
corders
Demagnetizers

State

r—_,—-————————_—_
z
]
3
®
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Potentiometer accuracy improved!

TYPE 746

Fairchild Precision Potentiometers now offer
greater accuracy and longer life than ever hefore

Experience with Fairchild Precision Potentiometers in hundreds of
applications shows that these units far exceed their original guaran-
teed tolerances. As a result, accuracies of =19 in non-linear types
and as high as #£0.05% in linear types can be guaranteed. Service
life as high as 10,000,000 cycles, under certain conditions, also can
be provided. High resolution, low torque, and low noise level are
other performance features worth noting.

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

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

SPECIFICATIONS OF FAIRCHILD PRECISION POTENTIOMETERS (Nominal Values)

TYPE 736 TYPE 746 TYPE 747 TYPE 748
Resistance Range, ohms
Linear (standard), min. 680 =3% a 680 =3% a 3,000 +5% a 5,000 =5% a
max. 115,000 *=3% a 115,000 =3% a 100,000 =5% a 150,000 5% a
Linear (special), min. 85 *+3% a 85 +3% a 50 5% a 80 5% a
max. 115,000 =5% a 200,000 +5% a

145,000 =3% a
b

145,00 3% a
b

Non-Linear — —
Electrical Function Angle, deg. 320 nominal 320 nominal 351.3 0.5 354.5 0.5
Electrical Contact Angle, deg., max. 340 340 351.3 (+4, —0) 354.5 (+4, —-0)
Mechanical Rotation Continuous Continuous Continuous Continuous
Functional Tolerance (guaranteed), per cent

Linear, Some Non-Linear *0.50¢ +0.50 ¢ *+0.15d +0.10 e

Other Non-Linear *1.00 =*1.00 _ o
Mechanical Accuracy

Concentricity (shaft to pilot bushing), in., FIR max. 0.0025 0.0010 0.0025 0.0025

Radial Shaft Play, in., max. 0.0015 0.0009 0.0015 0.0015

Shaft, dia., in.

Pilot Bushing, dia., in.

Centerless ground stain-
less steel to 0.2500
(+0.0000, —0.0005 in.)
Machined to 0.5000
(+0.0000, —~0.0005 in.)

Centerless ground stain-
less steel to 0.2497
(+40.0000, —0.0002 in.)
Machined to 0.5000
(40.0000, —0.0005 in.)

Centerless ground stain-
less steel to 0.2500
(4-0.0000, —0.0005 in.)
Machined to 0.7500
(+0.0000, —0.0005 in.)

Centerless ground stain-
less steel to 0.2500
(4-0.0000, —0.0005 in.)
Machined to 0.7500
{4-0.0000, ~0.0005 in.)

Torque, 0z.—in. per cup 2.0 1.5 1.0 1.0
Wattage (rated at 40 C ambient temperature) 2.5 2.5 4 5
Terminal Voltage, max. B 400 400 400 400
Voltage Breakdown at Sea Level (60 cycle) RMS 900 900 900 900
Taps, number per cup 9f 1fg 12h 16 h
accuracy of location, deg. =+1 +1 +1 +0.5
width, deg., max. 1.00i 1.00 i 0.751i 0.60 i
Ganging on Single Shaft, max. 5 20 10 10
Operating Ambient Temperature Range, deg. C —55t0 471 -55to 471 -55t0 471 —55to 471
Service Life, cycles, max. 5,000,000 j 5,000,000 j 10,000,000 j 10,000,000 j
Dimensions, in.
Diameter 1.899 1.750 2.093 3.093
Length (one cup), max. 0.795 0.800 ==0.009 1.156 1.156
Added Length Per Unit Ganged 0.609 0.580 +0.002 0.594 0.594

a Tolerance on both linearity and over-all resistance may vary or be improved

depending on resistance value required.

b Maximum resistance range depends on requirements. Tolerance on over-all

resistance of non-linear windings is £5%.

¢ Linearity up to +0.30% on the higher resolution windings by special order.
d Linearity up to =0.10% on the higher resolution windings by special order.
e Linzarity up to =0.05% on the higher resolution windings by special order.

SAMPLE POTENTIOMETERS IN A HURRY! Send your potenti-
ometer problems to the Fairchild Potentiometer Sample Labora-
tory and we'll show you how to solve them. Sample units can be
designed and built at nominal cost in 4 to 6 weeks after

receipt of approved specifications. For full details write to
Potentiometer Division, Fairchild Camera and Instrument Cor-
poration, Park Avenue, Hicksville, Long Island, New York,

Department 140-30A.

f By adding dummy cup section, 19 taps can be provided.

9 Two taps can be provided by slight design modification using terminal board
clamp screw modified for wiper terminal.

h Depending on spacing requirements and without moving bridge or wiper

terminal.

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

IRGHILD

PI/?’ECISIOIV POTENTIOMETERS
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j SPECIFY

FREQUENCY

LOW VOLTAGE

DC

HIGH CURRENT

OTHER

SORENSEN

ISOTRONIC PRODUCTS
INCLUDE:

NOBATRONS

(low-voltage, high-current DC Supplies)

B-NOBATRONS

(high-voltage, low-current DC Supplies)

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

FREQUENCY CHANGERS
SATURABLE CORE REACTORS

VARIABLE AUTO-
TRANSFORMERS

REGULATES
AND CONTROLS

HIGH VOLTAGE

Model 20008

DC

LOW CURRENT

SORENSEN ISOTRONIC AC LINE REGULATORS

ARE YOUR BEST CHOICE FOR PERFORMANCE PLUS ECONOMY

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

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

trouble-free performance for months
on end.

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

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

ELECTRICAL SPECIFICATIONS

Models available
(numbers indicate

Input 95-130 VAC, 1¢,50-60~;190-260 VAC in *“-2S” models

30005 (-2S also)

VA capacities) Output 115 VAC =5%; 230 VAC in “.25” models
;ggg Raecgclgf;;‘;" *0.1% against line or load
iggss(kz_gsa:flgg) Distortion 2% - 3% maximum

20008 P.F. range | Down to 0.7

50008 (-2S also)

10000S (-2S ﬂlSo) Load range

0 to full load

000ES Miscellaneous| Models 1508, 2508, 5008, 10008, 50008, 100008, and
15000-2S are self-contained. Cabinets available
for others.

1001 Regulation accuracy 0.01%, load range 0 - 1000 VA, output 115 VAC

*5%, other characteristics similar to those given above.

For Complete Information Write

* JSOTRONIC=Regulation and control of voltage,
current, power, and frequency by electronic means.

SORENSEN & COMPANY, INC.
375 Fairfield Avenue

Stamford 1, Conn.



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

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

In this attractive window display, rolls of tape are used to spell out the
word "Natvar,” and the sign in the window says “Natvar Products—
The Best of their Kind.”" Principal standard items are stocked; and

are available for immediate delivery

Mexico's industrial growth in the last -ade has been exlreme[y tapid.

ﬂm AR Here. as in other principal industrial centers ol the world, you wiU find
convenient supplies of Natvar insulating materials made possib[e by the

Natvar Products steadily increasing demand.

Vornished cambric—straight cut and bias Users every\vhere are standardizing on Natvar llexible electrical insula-

Varnished coble tape tion because they have found it always the same, no matter where or

Varnished canvos
Varnished duck
Varnished silk

Varnished special rayon

when purchased.

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

Vaornished Fiberglas cloth erties. and exceptional unilbrmity, it will pay you to get in touch with

Silicone cooted Fiberglos your distributor, or with us direct.

NATVAR corporation I

FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION
TELEPHONE CABLE ADDRESS
RAHWAY 7-8800 NATVAR: RAHWAY, N. J.

201 RANDOLPH AVENUE ®© WOODBRIDGE, NEW JERSEY

Varnished papers

Slot insulation

Varnished tubing ond sleeving
Varnished identification morkers
Lacquered tubing and sleeving
Extruded plostic tubing ond tape

Extruded plostic identification markers

Ask for Catalog No. 22
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A MESSAGE TO AMERICAN

INDUSTRY » ONE OF A SERIES

How PROSPEROUS
Is The USA?

Just how prosperous are the people of the
United States?

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

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

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

2. How great, on the average, is the share of
each American in this prosperity?

3. How does our prosperity compare with
that of other nations?

National Product at Peak

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

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

The GNP, however, is not an accurate yard-
stick of prosperity. It may go up because of
price inflation alone without any increase at
all in the output of goods and services. Also
the GNP includes very large amounts of
goods and services, such as those for the mili-
tary, which are in fact a result of misfortune
rather than of a condition that might properly
be called prosperity. Moreover, there is no de-
duction from the GNP to make allowance for
the equipment that is worn out in producing it.

Little Recent Progress

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

YEAR ADJUSTED NATIONAL PRODUCT
Billions 1951 Dollars Index (1946=100)
1940 $176.2 76
1946 232.5 100
1947 240.7 104
1948 244.3 105
1949 239.7 103
1950 260.9 112
1951 267.9 115
1952 264.3 114




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

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

ADJUSTED { ADJUSTED

YEAR | POPULATION | BRODUCT | BRODUGH
Millions 19;31.l uﬁ%nlﬁam Per Person

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

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

U.S. Compared to Other Nations

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

COUNTRY PER PERSON
United States . .............. $1,735
Canada .................... 1,231
United Kingdom ............ 614
France ..................... 510

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

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

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

A Problem for the Future

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

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

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

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

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

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

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

McGraw-Hill Publishing Company, Inc.



ERIE TUBULAR CERAMICONS*

k Erie "GP"* Molded Insulated Ceramicons

H 5 MMF—5,000 MMF
Erie "GP'' Dipped Insulated Ceramicons

J Style 557

1.

3
5

5 MMF—5,000 MMF

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

Temperature Compensating m )

Molded Insulated Ceramicons

0.5 MMF—550 MMF ﬁ
Temperature Compensating
Dipped Insulated Ceramicons

0.5 MMF— 1,800 MMF Eli LA i“

Temperature Compensating
Non-Insulated Ceramicons
0.5 MMF— 1,800 MMF

—_— S
ERIE CERAMICON TRIMMERS
Style 535
g Style 531 and 532 0.7-3.0 MMF
0.5-5 MMF

Style 3130

Style TS2A

5-7 MMF  5-30 MMF 1.5-7 MMF  5-20 MMF

—12 MMF  8-50 MMF 3-12 MMF  4-30 MMF

-25 MMF  65-95 MMF 3-13 MMF  7-45 MMF
150-190 MMF

ERIE FEED-THRU CERAMICONS

j{ | Style
T

B 1-8 MMF g
¥y ’ L
i Style 3115 :
0.5-3.0 MMF /g‘
1.0-4.0 MMF “ =
& .1l l Style 3139 [ 1 A

2.0-60 MMF
- ..v,.*._.% 10-3.8 MMF

ERIE DISC CERAMICONS

Temperature Compensating and By-Passing

Style :
2405 1 ;
Style |
2404 Style
5 MMF—1,000 MMF 811
5 MMF—1,500 MMF Up to .01 MFD
ERIE STAND-OFF CERAMICONS ERIE BUTTON* MICA ERIE PRINTED
CAPACITORS CIRCUITS
)it . =
@ ’ 318 siyte Style  Style ﬂ ] ﬂ t Iﬂ h
i;y;; ;'3Y3IZ e 3;5 3%6 Style 5 PARF=6Q00mNME Standard lnleggrolor éilier

323 and 324
5 MMF—5,000 MMF

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

and Coupling Circuits

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

Detailed specifications for the above products are available on request.

% Ceramicon, Hi-K, GP, Button, and Plexicon are registered trade names of Erie Resistor Corporation,

ERIE RESISTOR CORPORATION . . . ELECTRONICS DIVISION

Main Offices: ERIE, PA.

Sales Offices: Cliffside, N. J. + Philadelphia, Pa. « Buffalo, N. Y. ¢ Chicago, .

Detroit, Mich. * Cincinnati, Ohio ¢ Llos Angeles, Calif.
Factories: ERIE, PA. » LONDON, ENGLAND + TORONTO, CANADA




OTHER GIANNINI
POTENTIOMETERS

[
W/{Mif?;w
Ultra low torque, linear and
functional output. .003 in. oz. torque,
250 to 25000 ohms, .031** dia. shaft
1.000’* Diameter x 1.31** long.

unlimited
resolutio
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' Linear ond functionol outputs. Ball
¢ bearings: Y4*! shaft, 0.1 oz.-in.
] torque. 500 to 100,000 ohms.
[ 1.125 diameter x 1.16'* long.
[
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A sl
Bt
c Al ////{»
Straight-line motion along axis.
Linear or functional output. 200 to
60,000 ohms. 5 sizes, 1** diameter

from 2.33'' to 6.54"* long.
Stroke 1/5'* to 5*°

-y
0
o]
)=
Ve
REVOLUTIONARY, Ya v /JL
- ///(’Z[ V/LAYZ s
‘ Linear ond functional outputs.
UNIQUE 078" dia. shaft—miniature boll
bearings. 7/3’* diameter x 73’ long,
.01 oz.-in. torque. 500 to
o I ' 100,000 ohms.
splra pn N SPECIFICATIONS:
POSITIVE MECHANICAL STOPS — withstands 500
0z.-in. torque.
MULTI-TURN SLIDE WIRE SHAFT ROTATION: Up to 3600° plus 20° overtravel.
RESISTANCE: From 50 to 250 chms per shaft revolution
POTENTIOMETER (from 500 to 2500 ohms for a 3600° unit).

ACCELERATION: Will meet specifications during 506
steady state acceleration along any axis.

Here is a multi-turn slide wire potentiometer that fulfills a ] )
VIBRATION: Withstands 106 sinusoidal vibration from 10

long-felt need among users of precision potentiometers. 10 100 cps in all axes, and 10G in selected axes up to 200 cps.
Designed specifically for applications requiring high ::::_:;::G::::::“LTU:E’ZF"’"‘.‘55° Bt
. ’ e < Less than 2 oz.-in.
resolution such as servo-control, computers, etc., it is BACKLASH: None.
available with angular shaft displacements up to 3600° LIFE: Over one million revolutions.
Due to the unique slide wire arrangement which allows the ::::‘:'::_:_2;’3"5 atEE7INCE
- . . 40z
brush to traverse the length of a single resistance wire RESOLUTION: Unlimited (zero incrament).
as the shaft is rotated, resolution (zero increment) is LINEARITY: Standard model 0.1%.
unlimited. The “Spiralpot” is small, with a low noise level, “—M’l 150
exceptional linearity, low torque and long operating life. = = =
The electrical output is exactly proportional to angular 1750 bio 5620 010 ol
shaft position. el IR
P -4 | ~
Wri f 2500 Da 4 wouss equispaceo
rite for - ;

further information

/ Giannini

G. M. GIANNINI| & CQ. INC., PASADENA 1, CALIFORNIA—EAST ORANGE, NEW JERSEY
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PROVEN LEADERSHIP

in Precision Communication

Equipment!

NORTHERN RADIO

DUAL DIVERSITY RECEIVERS
—the choice of COMMERCE

and the ARMED FORCES

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

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

This is proven communications leadership —and only constant
research and precision manufacture can produce it. Prite for com-
plete information.

FREQUENCY SHIFT KEYERS
MASTER OSCILLATORS
DIVERSITY RECEIVERS
FREQUENCY SHIFT CONVERTERS
MULTI-CHANNEL TONE SYSTEMS
TONE KEVERS

DEMODULATORS

RADIO MULTIPLEX SYSTEMS
MONITORS

TONE FILTERS Z

LINE AMPLIFIERS f"
pacessones in Qualty - NQRIErERN RADIO GOMPANY, inc. %

147 WEST 22nd ST., NEW YORK 11, NEW YORK

Communication Equipment
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Selected stock. Always free
from defects and surface
blemishes.

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

C.1.C. standard terminols. Types
for all applications. Silver-
plated, cadmium plated, elec-
tro tinned, hot tinned or goid
ploted as required.

Precisely located, clearly
defined imprinting: rubber
stamped, silk-screened, en-
graved or hot stamped.

Riveting or staking of ter-
minals, brackets and other com-
ponents accomplished without
radial cracks or splitting of
rivet shanks, and without dom-
aging the finish,

Cleanly cut or punched edges
and holes. No signs of dzlomi-
nation.

Little details on terminal boards
...make the big difference in quality

C.T.C. is constantly supplying
special terminal boards to the top
names in electronics. These boards
are built to strict government speci-
fications, are fabricated of certified
materials to fit the job. Among the
specifications involved are: MIL-P-
3115A, MIL-P-15037, MIL-P-15035,
MIL-P-15047, MIL-P-997A.

Our Custom En<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>