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BESPONSC-DB

L [ 1 1

RESPONSE-DB

500,/600

= |
e
E [ ] |
g, T T 1T 1 =N CaseSize  LS-1 Ls-
P I | 1T | Length 31" 41
g ~ ” ”
T T BB RE R wde M INPUT TRANSFORMERS piin & B
g Ls-10x] Type Primary Secondary *+ 1db  Max.} Relative* Unbal. DC Case List
M | No. Application ped Imped from Level hum in prim’'y No. Price
é { ™ LS-10 Low impedance mike, 50, 125/150, 60,000 ohms in 20-20,000 +-10 DB —74 DB .5 MA LS-1 $25.00
€ { pickup, or multiple line 200, 250, 333, two sections
‘% % 6w ol R e A o T e o 7o to grid 500/600 ohms
LS-10X As above As above 50,000 ohms 20-20,000 4-10DB -92DB-Q .5 MA LS-1  35.00
2 LS-1p LS-12 Low impedance mike, 50, 125,150, 120,000 ohms  20-20,000 +10DB —74 DB .5 MA LS-1 28.00
o pickup, or multiple line 200, 250, 333, overall, in two
g to push pull grids 500/600 ohms sections
5 LS-12X As above As above 80,000 ohms  20-20,000 +10DB —92DB-Q .5MA  LS-1 35.00
£ overall, split
LS-15X Three isolated lines or 30, 50, 200, 60,000 ohms 20-20,000 4-10DB —92DB-Q .5 MA LS-1  37.00
pads to one or two grids 250 ohms overall, in two
g each primary  sections
g —
g INTERSTAGE AND MATCHING TRANSFORMERS
00 0 ™ w0 o o wm rm moo  tu m e T o s sou
FREQUENCY - CYCLES PER SECOND
Type Primary Secondary Max.7 Relative* Unbal.DC Case List
2 T LS-31 | | T No. Application Impedance Impedance  Response Level hum  inprim’y No. Price
g [ [ =] LS-19  Single plate to push pull 15,000 ohms 95,000 ohms: + 1db
F T T | gridslike 2A3, 6L6, 300A. 1.25:1 each side 20-20,000 -+12 DB —50 DB 0 MA LS-1  $26.00
g ] _I‘TT Split secondary
to o % 200 300 0 o 000w du W 7w o e 20 LS-21  Single plate to push pull 15,000 ohms 135,000 ohms; + 1db
[RLO s Cete on steonD grids. Split pri. and sec. 3:1 overall 20-20,000 10 DB —74 DB OMA  LS1  26.00
T Ls-22 LS-25 Push pull ptates to push 30,000 ohms 50,000 ohms; =+ 1db
2 i L . pull grids. Medium: level. plate to plate  turn ratio 20-20,000 4-15DB —74 DB 1 MA LS-1 32.00
¥ 1] Split primary and sec. 1.3:1 overal!
2. | LS-30 Mixing, low impedance 50, 125/150, 50,125/150,200, =+ 1db
& [ mike, pickup, or multi- 200, 250, 333, 250, 333, 20-20,000 415 DB —74 DB .5 MA LS-1 26.00
S| doMoNSI——200-csonig seolion) oy e 2 [T W I naTewT s ple line to multiple line 500/600 ochms 500,600 ohms
LS-33 High level line matching 1.2, 2.5,5,7.5 50,125, 200, + .2db
o LS-30 10, 15, 20, 30, 50 250, 333, 20-20.000 15 watts LS-2 30.00
3 125, 200, 250, 500/600 ohms
2 333, 500/600
i o 20 30 ‘00 200 00 IRC g 3 0K JORE 4DRC 6ORC
e G oo OUTPUT TRANSFORMERS
3. | ‘Ls':’P ] | Type Primary Secondary Max.} Relative* Unbal. DC Case List
@ !j I [ No. Application impedance Impedance Response Level hum in prim’y  No. Price
8 I TN LS50 Single plate to multiple 15,000 ohms 50, 125,150, = 1 b
o | T I R
S L I L1 | {ine 200, 250, 333, 20-20,000 4-15DB —74 DB 0 MA LS-1  $26.00
Ca— R L one < o 2o sonc 5007600
FREQUENCY-CYCLES PER SECOND
Ls-52 Puszh 5puAII 245, 250, 6V6 8,000 ohms 300, 333, 250, + .2db
2 LS-50 I or 245 A prime 00, 125, 50, 30, 25-20,000 15 watts LS-2  35.00
3 o J[ ] ll— | 20, 15, 10, 7.5,
e . ; : ! | $ { St 525 1.2
-8 | | » £,
g"'—l i — I J N LS-55 Push pull 2A3’s, 6A5G’s, 5,000 ohms 500, 333, 250, + 2db
© 20 o o e me A ORC 20mc aome 300A’s, 275A’s, 6A3's, plate to plate 200, 125,50,30, 25-20,000 20 watts LS-2 35.00
PSR STEES () B 6L6’s, 6AS7G and 3,000 ohms 20, 15, 10, 7.5, .
3 plate to plate  5,2.5,1.2
8, Ls-55 | | ] S:63  Push pull 6F6, class B 10,000 ohms 30, 20, 15, 10, =+ .2 db
4 | 46’s, 6AS7G, 807-TR, plate to plate 7.5, 5,2.5,1.2 25-20,000 15 watts 1s-2 25.00
2 | | Ny 1614-TR and 6,000 ohms
4 I | | plate to plate
BT e e o m e e I ok see o LS-151 Bridging from 50 to 500 16,000 ohms, 50, 125/150, + 1db
SESHE NI Cires RERIsteorD ohm Tine to line bridging 200, 250, 333,  15-30,000 18 DB —74 DB 1MA  LS1  27.00

The values of unbalanced DC shown will effect approximately 1.5 DB loss at 30 cycles. . .
* Comparison of hum balanced unit with shielding to normal uncased type. Q Multiple atloy magnetic shield.
f 6 MW as ODB reference,

150 VARICK

STREET

L NEW

EXPORT DIVISION: 13 EASYT 40th STREET, NEW YORK 16, N. Y.

ey . aTaldatal

YORNXK 13,

N. Y.

CABLES: “"ARLAB"




4

ectronics INUARY - 195

PUBLICATION

TESTING MAGNETIC DECISION ELEMENTS—Production setup for testing three types of basic potted plug-in ele-
ments made by The Minnesota Electronics Corp., St. Paul, for building entire arithmetic, program, control and memory
sections of any digital computer (see p 200)
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Problem: To hold
| (light intensity)

at a constant valve _
when E (voltage)
has random -

variation of +10% ,) s

There is obviously no solution to the problem as stated. It follows, then, that where
voltage is as critical as in the above formula, untold man-hours of research, test,
design, or production may be completely wasted unless E can be accurately controlled.
Whether E or its equivalent in any formula is. AC (60-cycle or 400-cycle) or DC,
Sorensen electronic regulating equipment is designed to make the results of your
work more accurate and your time more fruitful. Instruments are available from
stock to fit a very large variety of applications.

AC REGULATORS — Capacities from 150VA to 15KVA, regulation accuracy +0.1%
with good waveform. A precision model regulates to +0.01% and has a capacity of
1000V A.

DC POWER SOURCES — The well-known Sorensen NOBATRONS* are available in
many different models, providing 6 to 200 volts DC at 5 to 350 amperes. This line
includes dual supplies and the highly versatile RANGERS (wide-range-variable DC
sources). Regulation accuracy is +0.25%. A full line of B-supplies provide high-
voltage, low-current DC regulated +0.5%.

MAGNETIC AMPLIFIER POWER SUPPLIES — These instruments provide regulated
DC power at heavy currents. Since they are tubeless, maintenance is at a minimum.

FREQUENCY CHANGERS — Sorensen electronic frequency changers convert 60-cycle
to 400-cycle (adjustable +-10%) quietly and with great accuracy. They are portable
and eliminate the special wiring required with rotating equipment.

Literature describing the Sorensen line of electronic power regulating equipment is
yours for the asking. Write Sorensen & Co., Inc., 375 Fairfield Avenue, Stamford,
Conn. In Europe, write directly to Sorensen A. G., Gartenstrasse 26, Zurich 2,
Switzerland.

SORENSEN P

SORENSEN & COMPANY ° 375 FAIRFIELD AVENUE ® STAMFORD, CONN.

2 Want more information? Use post card on last page. January, 1954 — ELECTRONICS
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Oct. '52 Sep. '53

Previous Month
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1952
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FIGURES OF THE MONTH

Year Previous Latest Year Previous Latest
Ago Manth Month Ago Month Month
RECEIVER TV AUDIENCE
PRODUCTION (Source: NBC Research Dept.) Nov. ‘52 Oct. '53 Nov. '53
(Source: RETMA) Oct. ‘52 Sept. '53 Oct. ‘53 Sets in Use—total 19,751,200 25,690,000 26,364,000
Television sets . ...... 724,117 770,085 680,433
Home sets 314,459 529,427 370,178
Clock Radios 180,841 182,417 189,230 BROADCAST STATIONS
Portable sets .. ...... 113,552 147,355 135,009 (Source: FCC) Nov. ‘52 Oct. '53 Nov. '53
Auto sets ........ .. 163,494 357,326 358,076 TV Stations on Air Ty e 334
TV Stns CPs—not on air 114 230 216
TV Stns—Applications 836 424 236
AM Stations on Air. .. 2,374 2,497 2,509
RECEIVER SALES AM Stns CPs—not on air 139 106 113
(Source: RETMA) Oct. '52 Sept. ‘53 Oct. '53 AM Stns—Applications 250 187 185
Television sets, units. .. 847,219 753,953 621,768 FM Stations on Air 626 566 561
Radio sets (except auto) 580,077 650,898 385,229 FM Stns CPs—not on air 14 20 20
FM Stns—Applications 9 5 5
RECEIVING TUBE SALES COMMUNICATION AUTHORIZATIONS
(Source: RETMA) Oct. ‘52 Sept. ‘53 Oct. '53 (Source: FCC) Oct. ‘52 Sept. ‘53 Oct. '53
Receiv. tubes, total units ~ 41,880,318 38,929,539 34,928,108 Aeronautical .. . . 33,630 42,427 42,974
Receiving tubes, new sets 29,132,068 25,277,061 23,028,120 Marine o 37,914 42,931 43,292
Rec. tubes, replacement. 8,791,404 10,923,386 9,509,908 Police, fire, etc. 11,772 14,094 14,315
Receiving tubes, gov't. 3,105,005 720,081 439,691 Industrial - 15,090 18,868 19,287
Receiving tubes, export 851,841 2,009,011 1,950,389 Land Transportation . 5,346 6,201 6,287
Picture tubes, to mfrs. 862,431 685,666 719,055 Amateur . ... .. 116,102 113,909 114,275
Citizens Radio 1,788 3,987 4,026
Disaster .. .. ... . .. 80 251 254
Experimental ... . . . 519 476 480
SEMICONDUCTOR SALES Common carrier 1,032 1,327 1,374
(Source: RETMA) Oct. '52 Sept. ‘53 Oct. '53
ium Diodes .. .. 870,555 772,381 )
R EMPLOYMENT AND PAYROLLS
(Source: Bur. Labor Statistics) Sept. ‘52 Aug. '53 Sept. ‘53
————Quarterly Figures ——m—roy Prod. workers, comm. equip. 367,300 401,600-¢ 408,200
3 P Uorest Av. wkly. earnings, comm. . . $67.60 $68.06-r $68.38
ear reviaus ates Av. wkly. earnings, radio $63.46 $65.69 $66.17
INDUSTRIAL Ago Quarter Quarter Av. wkly. hours, comm. 41.7 41.0 407
TUBE SALES Av. wkly. hours, radio 41.1 40.3 40.1
(Source: NEMA) 2nd '52 1st ‘53 2nd '53
Vacuum {non-receiving) $12,110,000  $11,340,000 $10,400,000 STOCK PRICE AVERAGES
Gas or vapor $3,150.000 §2iT4e 000k, [§3,300,000 (Source: Standard and Poor's)  Nov.'52 Oct. '53 Nov. '53
Phototubes i $480,000 $930,000 $700,000 €: ov.'5 5 .
Magnetrons and velocity Radio—TV & Electronics 3219 272.1 261.8
modulation tubes . $9,830,000  $10,070,000 $10,500,000 Radio Broadcasters 300.3 272.2 261.1
Gaps and T/R boxes . ..  $2,140,000 $2,050,000 $1,700,000 p—provisional; r—revised
TOTALS FOR THE FIRST TEN MONTHS
HGURES OF THE YEAR 1952 Total 1952 1953 Percent Change
Television set production 6,096,279 4,394,708 6,204,803 +41.2
Radio set production 10,934,872 7,461,881 11,201,656 +50.1
Television set sales 6,144,990 4,291,893 4,922,128 +14.7
Radio set sales {except auto) 6,878,547 4,877,059 4,911,415 +07.0
Receiving tube sales 368,519,243 287,569,947 382,080,558 +32.8
Cathode-ray tube sales 6,120,292 3,982,763 6,647,857 +66.9
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VIDEO TAPE RECORDING equipment demonstrated by RCA engineers W. D.

electronics—JANUARY < 1954

Houghton and H. F. Olson hondles b-w and color experimentally as . . .

Electronic Movies

Sarnoff confident video tape
development will be commer-
cial within two years time

Forge Ahead

MAGNETIC-TAPE recording of color
television pictures recently demon-
strated by RCA at Princeton Lab
may prove the key to commercial
colorcasts in the near future, ac-

cording to engineers who viewed it.

The test program originated by
NBC in New York City was sent
over a 45-mile microwave circuit to
Princeton where it was viewed and
recorded simultaneously. The re-
cording was immediately played
back through an adjacent receiver
so that direct comparison was pos-
sible. Later, the complete record-
ing was played back. Viewers found
it good.

» How It Works—In principle,
video recording is the same as that
for sound. However, audio signals
range from 20 to 20,000 cycles,
whereas picture signals extend to
about 4,000,000 cycles. To accom-
modate the higher frequencies, it
is at present necessary to speed
up the tape to 30 feet a second (as
compared with audio’s 15 inches a
second). The recording and repro-
ducing heads must be specially de-
signed and made. The tape trans-
port mechanism must move at
extremely constant speed.
Rebroadcasts over a television
transmitter requires relatively sim-
ple additional equipment. En-

ELECTRONIGRAPHS —A Year-End Glance at Electronics Industry Figures

Y
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INDUSTRY REPORT—Continued

gineers know how to do it and
foresee no difficulties.

For the demonstration, five par-
allel channels were magnetically
recorded on a single half-inch
plastic tape coated with a special
iron rust. There was a channel for
each primary color (red, green and
blue), for the synchronizing signal
and for the sound.

Each channel can handle up to
3,000,000 cycles. Black-and-white
television was reproduced with two
channels on a quarter-inch tape.

» What It Saves—Tape itself costs
more than equivalent film for any
given length show. However, film
processing (unnecessary with tape)
bring the costs about level. But
tape can be magnetically erased
and reused—perhaps as much as
25 times. Over the long run, then,
use of tape becomes cheaper. RCA’s
E. W. Engstrom foresees the day
when tape for a monochrome show
will cost less than 20 percent that
of film, while color tape exmense
may be less than 10 percent of film.

For the future, Engstrom hopes
to reduce tape travel from 30 to
20 feet a second. Present reels are
17 inches and contain 5 minutes of
program. At the slower speed, a
15-minute program can be made to
fit a 19-inch reel.

Color TV

As predicted, color decision
by FCC made Dec. 17, will be-
come legal around third week

in January ... 30 days after
publication in official Federal
Register . . .

[ [ J [

Networking full color to 13
cities is guaranteed to NBC
by AT&T for Jan. 1 Tourna-
ment of Roses . . . Pasadena
will be linked to Washington,
Wilmington and Baltimore as
well as 10 other big cities . . .

[ ® ®
DuMont has just delivered
color slide scanner to CBS

but is mum about adapting
its continuous film device to
color . . .

RCA held color-tv seminar
in Camden for engineers and

Timetable

consultants of their transmit-
ter customers . . .

GE plans limited production
of planar shadow-mask tube
in first quarter of 54 . . .

Thomas Itlectronics in Pas-
saie, N. J. announced sign-
ing with Chromatic to make
Lawrence tube . . . radiation
from this type is now claimed
well below FCC gpecs.

® [ ®
Network engineers point
to 920-k¢ beat in picture

caused in intercarrier mono-
chome receivers by strong
3.58-me color subcarrier
versus 4.5-mc sound . . . sets
with sound traps ahead of
video detector are apparently
not affected.

Radio-TV Makers

Proportion of total sales vol-
ume in last 3 months of 1953
may be lower than in 1952

RADIO and tv sales for 1953’s last
months will have to really zoom to

ELECTRONIGRAPHS Continued

Eye Last Quarter

equal 1952’s fourth quarter record.
In that year, the last three months
accounted for over 43 percent of
the total year’s sales.

In 1951 and 1950 the proportion
was about 35 percent. Radio sales
also hit their peak in these months,

(Continued on page 8)
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TYPE 5794

Designed for continuous wave operation,
this tube oscillates inside a cavity

tuned to a fixed frequency of 1680 mc.
This low Mu tube with its special

heater at 5.2V is capable of delivering

a power of 300 mw.

Sylvania now offers
E1DEPENDABLE PENCIL TUBES

TYPE 5876

This tube is a high Mu triode

designed for continuous wave operation
up to 3000 megacycles in either
Iumped constant or external

cavity type circuits.

The improved quality is just

one more reason why you should specify

Sylvania for your equipment. Let us

send you complete engineering data on

these tubes including electrical ratings,
characteristics, and typical operating
conditions. The coupon is for
your convenience. Mail it now.

: - Tl — bR LRy —p——
i ‘ £ J ; v Sylvania Electric Products Inc. Y I
_ , Dept. 4E-1601, 1740 Broadway l
- | New York19,N. Y. i
i | Please send me complete engineering data sheets |
| on Sylvania Pencil- Tubes 5794 and 5876. |
Sylvania Electric Products Inc., 1740 Broadway, New York 19, N. Y. | = I
) ome
LIGHTING + RADIO + ELECTRONICS ¢ TELEVISION : Street :
In Canada: Sylvania Electric (Canada) Ltd. I City Zone State |
University Tower Bldg., St. Catherine Street, Montreal, P. Q. e o e e e s e e G — — — ——— —— — o
ELECTRONICS — January, 1954 Want more information? Use post card on last page. 7
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TV AND RADIO SET SALES
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as shown in the chart, although
summer percentages are higher
than for tv.

» Goals—Radio and tv final sales
figures for November and Decem-
ber will have to be even higher
than 1952’s record to keep the total
fourth quarter sales equal to its
total in 1952. Oectober’s record
shows that tv retail sales were
225,000 units below those of 1952
and radio sets sold dropped by
nearly 195,000. To maintain 1952’s
last quarter sales percentage, No-
vember and December figures will
have to account for sales of over
2.6 million sets. To equal 1952’s
sales in units alone will take over
2 million sets. Radio also has a hard
row to hoe to keep up with 1952
sales. Over 2.1 million radios were
sold in 1952’s last two months.

» OQutlook—Despite the seemingly
unbelievable rate at which tv and
radio sets must move in the final
months of 1953 and various let-up
signs that appeared, some set man-
ufacturers find that sales in the
last two months are passing 1952’s
fast pace. Emerson reports its dis-
tributor sales to dealers during the

week ending December 4, 1953
were the highest in the past three
vears, topping the previous high
week in the period by 11 percent.
GE also reports that radio and tv
set sales to dealers from Nov. 9
through Nov. 24 exceed by 25 per-
cent those of any other two-week
period in its history.

Citizens Radio Gets Transceiver

FCC type-approved unit pro-
duces 0.5 watt at 465 mc from
batteries or a-c power pack

RADIO COMMUNICATION for the
average citizen became a reality
last month when Stewart Warner
announced the ‘“Portafone.” The
transceiver is similar in size and
shape to a telephone handset and
operates within the Citizens Band,
where no operators’ licenses are
required.

Since the new transceiver is FCC
type approved (for class-B service),
obtaining the required station
license becomes a mere formality.
Frequency tolerance is better than
0.5 percent at 465 mc for tempera-
tures from zero to 25 deg F and a
wide range of battery voltages and
humidity values.

Receiver portion of the set is a

ELECTRONIGRAPHS cContinued

Power pack setup for fixed operation

two-tube superregenerative circuit
having a sensitivity of 12 microvolts
and an output of about 15 milliwatts
to the earpiece. Power for the
handset can be obtained from port-

(Continued on page 10)
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HERMETICALLY -SEALED
METAL-ENCASED

Sprague, on request, will provide you with

complete application engineering service
and assistance for optimum results in the

use of precision ceramic capacitors.

PRECISION CERAMIC

CAPACITORS

HIGH STABILITY

EF YOUR problem is one of circuit stability in precision
oscillators or of close capacitance tolerances in electronic
instrumentation, have you inyestigated the advantages of
Sprague-Herlec Precision Ceramic Capacitors?

These unique capacitors gffer not only top capacitance
and temperature stability but jmhili[y with applied voltage,
uniform retrace characteristids, and high “Q”. They are
available in capacitance tolerjinces as close as +1% and
temperatyre coefficient tolerarjces as close as +10 ppm/°C
in regular production quamit;Ls.

Mechanically, they are small in size, sealed against
atmospheric humidity, and resjstant to vibration and shock.
Standard operating temperatgre range is from —55°C to
+85°C.

Sprague-Herlec Precision|Ceramics are available in all
standard temperature coefficignts from P100 to N750, and
can also be manufactured to dny exact intermediate coeffi-
cient required for balancing dther circuit constants. When
used in combination with Sprague Durameg® Accurate Wire-
Wound Resistors, it is possible to achieve stability hereto-
fore impracticable in mass-produced electronic equipment.
Sprague can furnish you eithdr these R-C network compo-
nents or complete network [subassemblies to meet your
tolerance requirements.

For complete details ofi Sprague-Herlec Precision
Ceramic Capacitors, write for|Engineering Bulletins 603-B
and 607-A to Sprague Electfic Co., 35 Marshall Street,
North Adams, Mass. or Hdrlec* Corporation, Grafton,
Wisconsin, 1

|
“THE HERLEC CORP.IS A WHOLLY-OWNED JUBSIDIARY OF THE SPRAGUE ELECTRIC CO.

WORLD'S LARGEST CAPACITOR MANUFACTURER

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

ELECTRONICS — January, 1954 Want more information? Use post card on last page.
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INDUSTRY REPORT—Continued

able battery packs, vibrator packs
or a-c supplies. Cost for a pair of
units complete with batteries is a
little over two hundred dollars.

Electronics Industry
Looks At TV For ‘54

ESTIMATES of the volume of tv sets,
both monochrome and color, that
would be produced and sold by the
set industry in 1954 were made by
RETMA members representing
three segments of the industry.

The radio-tv industry committee
of the association made estimates
of black and white set production
that averaged 4,860,000. Black
and white sales estimates ranged
from 8.5 million to 6,360,000 for
an average of 4.9 million sets. Color
set production estimates averaged
192,600 with a range of 50,000 to
650,000. Radio set production was
expected to reach 10,390,000.

RETMA’s sales managers com-
mittee saw 5 million black-and-
white tv set sales being made in
1954 and color output of 120.000

The tube division of RETMA
was the most optimistic of the
three groups in its estimates for
1954. Black-and-white set produc-
tion estimates averaged 5.1 million
with a range of from 4 million to
10 million sets. Color set estimates
ranged from 30,000 to 400,000 for
an average of 171,000.

Electroplated Transistors Announced

New manufacturing process
yields high-frequency units with
reproducible characteristics

STILL another method for manufac-
turing transistors is that of an
electroplating process developed by
Philco engineers. The technique is
capable of producing transistors
with consistent characteristics su-
perior to those obtained in units
made by other methods.

» Polarized  Jets—The Philco
transistors are formed electro-
chemically. Two tiny jets of in-
dium sulphate are directed onto
opposite sides of a thin strip of
germanium. The streams are con-
nected to one terminal of a d-c
electroplating source and the ger-
manium to the other.

Initially the polarity of the
source is fixed so germanium is
forced into solution and washed
away, leaving depressions on op-
posite sides of the germanium
strip. When enough germanium is
eaten away to leave a thickness of
200 millionths of an inch, the
polarity of the voltage source is re-
versed. This causes metallic indium
to be plated onto the germanium.

The indium deposits formed be-
come emitter and collector of a
junction transistor by virtue of an
effect which causes the germanium

ELECTRONIGRAPHS Continued

Closeup of surface barrier transistor
process shows thin stream of solution

near the surface of the deposited
indium to take on an impurity
character opposite to that of the
germanium base. Thus the name,
surface barrier transistor,

» High Frequencies—The extreme
close spacing obtainable results in
extension of wuseful frequency
range from 10 to 100 times that ob-
tainable with junction transistors
made by processes currently in use.
The technique used to determine
the exact moment when the desired
base thickness is reached is accu-
rate to 0.00001 inch. According to

Philco engineers, the process is
(Continued on page 14)
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10 GAIN THE NOST N

R ...you're invited to
arX.«  concentrate your

5 major electronic
component problems
with the industry’s

+ most experienced and
T\ No.1 electronic
s . component source
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— to meet your requirements

(] JVARIABLE RESISTORS S ;
|

g 2‘ . )

| o5 >

Model 1 Radiohm® 2] Model 2 Radiohm Wirewound Radiochm Mo?;l i?nfn)faZREtSS )
" ) . X iate

Miniature Model 2 Radiohm including JAN types) Three watts production needs

., A

Series 20 Miniature “Series 30 Series 30 .Series 30
with a. c.line switch Dual Concentric Dual Concentric Dual Concentric Standard Phenolic
Switch and Control Control and Switch Dual Switch

1

1 e ot . ol ® @ _ '
ey [1T1] [ 11T
| ?F P ?32 0o i

| i

£
Lever Switch Slide Switch Industrial Switch Kit BC Tubular BC Discs

' ‘ High Acct
Button-Style Feed-Thru HI-KAPS® |  Feed-Thru HI-KAPS® Capacitors

Miniature

I ——
O PRINTED ELECTRONIC CIRCUITS

Standard Triode
Couplate®

: i

Miniature Resistorand (b lF:Ilpej load

Resistor-CapacitorUnits et
diode filter)

Ceramic Trimmers

| @ 1
PC-180
1 3 ¢ 86 1

1‘.'."" -
- Special Plates Audet® Pendet 9 Model Il Ampec®
Vertical Integrator to suit manufacturer’s Audio-detector plate (Pentode detector Standard 3-stage
coupler) amplifier

requirements
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Compentrol th
Infinitely variable
loudness control

U

Q - 100's of variations
Bl ] >

Series 20 Miniature
Phenolic insulation

o
’,bw’i‘k
ST, Iy
/?“)’W]
Series 20 Miniature
Ceramic insulation

Tone Switch

E

@ g /
& /7
L S

Transmitting
Capacitors

Tubular

Ceramic Trimmer

Ceramic Trimmers

!
|

Midget Triode
Couplate h

Filplate
(by-pass & filter
application)

Model Il Ampec®
Miniature 3-stage
amplifier

Custom Ceramics
(Steatite, Centradite,
Zircenite )

Metalized Ceramics
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For Sale!

These and 100,001
other Centralab quality
electronic components

WHETHER you buy electronic components in

small lots or by the carload — no other single
manufacturer can offer you such a wide choice in
standard or spccial units. That's why Centralab is the
industry’s No. 1 electronic components source. Con-
sider these facts:

® Centralab has pioneered more electronic “firsts”™ than
any other manufacturer in the field.

® Introduced Printed Electronic Circuits — more than
30,000,000 in use, offcring a new concept in reducing
extra parts, time, errors and ¢osts.

® Centralab ceramics are second to none — you can ob-
tain grade L5 and L6 Steatite.

® You can count on the production facilities of seven
conveniently located plants.

® Over 200 research and production engineers are con-

stantly secking to improve present CRL products.

® Unparalleled engineering assistance offered in the devel-

opment of components for specific TV. FM, military
and commercial electronic requirements.

You can rely on Centralab electronic components.
Each is the result of more than 30 ycars' expericnce
working in coopcration with manufacturers all over
the world. For complete performance data on products
shown — and engineering specifications — check in-

formation wanted and mail the coupon.
$Trademark

A Division of Globe-Union Inc.
Milwavkee 1, Wisconsin

In Canada, Box 208, Ajax, Canada
r—m---mmm———ﬂ-l

Centralab, A Division of Globe-Union Inc.
814-A E.Keefe Ave., Milwaukee 1, Wis.

Please send me information on these Centralab products:
[0 Controls [0 Switches [ Capacitors
[ Printed Electronic Circuits [ Ceramics

Name

COMPaANY::: ot Goreaniim Srvovaires s svat e o 220555

Address
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INDUSTRY REPORT—Continued

readily adaptable to production,
but no statement was made as to
when units would be available on a
large scale for commercial applica-
tion by electronic manufacturers.

The preliminary planning and
experimental work which led to the
development of the process was
sponsored partly by the Navy
Bureau of Ships.

Volscan System Shown by Air Force

Computers channel airplanes
into nonconflicting landing se-
quence

INSTRUMENT LANDINGS in low-
visibility weather are commonplace
today. However, many serious, and
sometimes disastrous, delays occur
because of the lack of means for
channeling large numbers of air-
craft into position for blind land-
ing approaches.

The Air Force Cambridge Re-
search Center has unveiled a new
system, called VOLSCAN, which
fills in the missing link between
radio navigation aids and blind
landing systems.

» How it Works—A pilot approach-
ing his destination radios from
about 40 miles out, telling the vol-
scan operator of his intentions to
land. She picks him up on a radar
ppi scope and sets automatic track-
ing equipment in motion. The auto-
matic tracking equipment also
feeds information into computers
that predict the exact moment
when that aireraft would reach the

Nerve center of volscan is ppi radar

threshold of the instrument land-
ing system if he took the most di-
rect route.

The computer consults its mem-
ory system to see if that time is re-
served for a plane having called in
previously. If not, the pilot is given
a direct course to fly and continues
his approach and landing.

If, however, another plane is
scheduled to land at the time indi-

ELECTRONIGRAPHS Continued

cated by the computer, a slight
course change is sent to the pilot
which causes his arrival to be de-
layed until an unoccupied time in-
terval presents itself—30 seconds
later if no other plane has that
interval reserved.

» Cost—Using volscan, up to 120
arrivals and departures can be
handled each hour. The equipment
is complex and somewhat expen-
sive, but the Air Force points out
a single B-36 saved by volscan
would pay for installations at 40
air bases. A recent crash of six
jets in Japan, which might have
been prevented by volscan, cost the
government approximately $5,400,-
000, enough to equip every major
U. S. base with volscan,

TV Makers and Stations
Get Set For Color

Industry varies in stages of
equipment readiness  with
broadcasters slightly behind

RECEIVER manufacturers and tv
broadcasters have moved ahead at
varying speeds in getting ready for
the advent of color television. All
major tv set manufacturers have
color tv production equipment on
hand in some degree and some are

{Continued on page 16)
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SHOCK, VIBRATION and NOISE

CATALOG 523-A. Air-
damped Barrymounts
for shock and vibration
protection of military
airborne equipment.

BULLETIN 532. Vibra-
tion isolator Type 915,
for isolating vibration
and noise caused by
high-speed motors or
motor-driven equip-
ment.

BULLETIN 533. Me-
dium-impact shock ma-
chine Type 150-400
VD, for qualification
and acceptance shock
tests up to 77g.

BULLETIN 534. Series
M44 ALL-METL vibra-
tion isolators and Series
TOMA mounting bases,
for military airborne
equipment under ex-
treme operating condi-
tions.

BULLEYIN 535. Com-
ponent shock machine
Type 20 VI, for quali-
fication and acceptance
shock tests up to 210g.

“LOOK — NO LAGGING!"
Increasing profits through the
use of the new Leveling Barry-
mount for industrial machinery.

serres W44 ML wEY]
biatioa ismlatary
£

series Toup
waunting bases

BULLETIN 536. Series
M64 ALL-METL vibra-
tion isolators and Series
AOMA and NOMA
mounting bases, for mil-
itary airborne equip-
ment under extreme
operating conditions.

BULLETIN 537. Series
262/633 vibration iso-
lators, for isolating vi-
bration and noise caused
by medium-speed mo-
tors or motor-driven
machinery.

BULLETIN 538. Series
670/297 shock and vi-
bration isolators, for iso-
lating shock caused by
impact-type machines,
and vibration and noise
caused by heavy rotating
or reciprocating
machines.

Here are complete engineering data, application information, and pointers
to profits in every field of shock and vibration isolation. Write TODAY
for your free copies of the ones yox need.

THE B A R R Y CORP.

707 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS

SALES REPRESINTATIVES IN

Atlanto Boltimore Chicago Cleveland Dalles Dayton Detroit Ltos Angeles Minneapolls New York

Philadelphia Phoenix

Rochester St. Lowis Son Francisca Seottls TYoronto Washington

Want more information? Use post card on last page
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INDUSTRY REPORT— Continued

using their first few costly samples
for  demonstration promotions.
Raytheon has just announced plans
to have four color sets in operation
for the colorcast of the Tournament
of Roses parade in Pasadena, Calif.

» Broadcasters—As a whole, the
broadeasting fraternity is lagging
behind receiver manufucturers in
jumping on the color band wagon.
Status of color in tv broadcasting
is indicated by the fact that only
two of the major tv networks have
regular color studios completely
equipped. NBC has three studios
ready for colorcasting and CBS has
two. DuMont has its experimental
set up for use and ABC has not as
vet announced its color studio
plans.

Despite the lag in color studio
readiness, a number of individual
stations are set for broadcasting
network tv programs in color. It
is expected that 20 stations will
carry the Tournament of Roses
parade in color on New Year’s day.
AT&T is reported to be set to de-
liver the parade colorcast to 13
cities and stations.

» Future—Number of color
equipped tv stations is expected to
increase much faster in the next
few months. It is estimated that
about 100 tv stutions will be
equipped by the end of April for
network color programs,

How Electronics Plants Grew In 1953

Tube plants, parts facilities,

receiver and instrument expan-
sions led the parade

OVER $150 million was spent for
new plants and equipment during
1953, it is estimated. How this
money was spent is seen in an
analysis of plant expansions an-
nounced by major manufacturers
in the field.

» Tubes—Plant and facility ex-
pansions by tube manufacturers
led all other segments of the indus-
try in growth in 1953. Eleven tube
manufacturers announced major
expansions during the year which
added over two-million sq ft of
space for manufacturing. Most ex-
pansions were for picture tube pro-
duction although receiving and
industrial tube expansion was also
important. Companies with top
tube expansions included GE, Ray-
theon, Sylvania and Westinghouse.
Glass tube envelope manufac-
turers also made substantial plant
expansions during the year.

» Parts—One noticeable expansion
move was that of capacitor manu-
facturers who announced plant ex-
tensions in North Carolina. Four

ELECTRONIGRAPHS Continued

major manufacturers, Cornell Dubi-
lier, IRC, Pyramid and Sprague all
expanded plants there in 1953.

> Sets & Labs—Ten major tv set
manufacturers expanded facilities
during 1953 with expenditures
totaling over $10 million. Largest
single plant expansion was made
by Sylvania with a 416,000 sq ft
plant in New York. Zenith and
Motorola both set $3 million ex-
pansions for the year.

Ten instrument manufacturers
also made major expansions during
1953, mostly in California. Floor
space added by major firms in the
field totaled over 500,000 sq ft.

More than ten companies ex-
panded laboratory research facili-
ties during the year. Some of the
companies were not primarily in
the electronics field but expansions
were made specifically for electron-
ies research. Several new firms
were formed during the year for
electronics research only. Some
non-profit and independent re-
search companies were among the
leaders in growth,

» I'rom Other Fields—A number
of companies net previously asso-
ciated with the electronices industry

(Continued on page 18)
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el of Resistors—Inductors
'o 3 3 ., g
B o o 3 Capacitors— Impedances

DIFFERENCE

FEATURES

Instrument is completely self-contained and ready for

operation — includes internal oscillator, bridge circuif
and high.gain non-linear amplifier terminated in a cathode-
ray-tube detector,

Three Measuring Frequencies — 400 ¢, 1 kc or 5 kc,
selected by pane! switch.

Two IMPEDANCE DIFFERENCE Dial Ranges —0 to +57%
range for accurate measurements; 0 to +20¢ for deter-
mining whether components are within the common 20%

The G-R Type 1604-8 Comparison Bridge  tolerances.

Accuracy and Range of Impedance Measurements

is a dlrect-re?dlng 1nstrume’nt‘whlch‘ makes possible the rapid THE. el aaic L elbasiGE A e Ay e s
measurement of impedance and dissipation factor of R-L-C com- = for resistors, inductors and capacitors is given below. At the
more extreme values of impedance, measurements are less

ponents, rheostats, capacitance trimmers and other impedances. accurate.

Basic measurement accuracy is one-tenth of one perceni...more Frequency | Resistance | Inductance Capacitance
00c | 221020 M2| 2 mh to 1500 h | 100 f to 50 zaf

- 1 S .
than required for most measurements R o
Ske |40to 2Ma| 200 phto 10h | 2 pf to 50 paf
ML Y ovnmtdn Tomotrtrrmmont 1o Flondy: 1 On the 207 deviation range, accuracy is +0.5% over the

same impedance range.

DISSIPATION FACTOR RANGE and Accuracy

Checking tracking of condensers and potentiometers Frequency | Range Accuracy
_ a1 143 400 ¢ +.006 +(0.0002 -4- 2% impedance diff.)
to very close tolerances — locating the position at . S |Ib SR B e

5 ke +.075 =+(0.0025 - 2% impedance diff.)

which windings are to be center-tapped — measuring
small capacitors in the 1 puf range — adjusting one
component tc the value of another, rapidly and
reliably

In any laboratory or shop, the Comparison Bridge will prove
invaluable for checking, selecting and pairing components within
given tolerances —the approach to balance

.s continuously and instantly indicated.

4 CRO visual Detector — horizontal band of light is used

as the indicator — highly non.linear detector amplifier
keeps indication on scope over wide ranges of unbalance —
continual resetting of gain control is eliminated.

I
v Zero Adjustment — adjustable index mark on scope can
be offset and locked to compensate for deviation of the
standard from the desired nominal value — permits use of
any component as a standard of comparison.
|
xl

+ Anyone can be taught to operate the instrument in a very
short time.

& Measurements can be made with unknown grounded or
ungrounded, as desired.

Fc Dimensions—12" x 14%" x 10”; Net Weight is 22Y2 Ibs.
1604-B Comparison Bridge ....... $390.00

HIGH-SPEED SORTING with the
COMPARISON BRIDGE

Both dials are sel lo zero, and the cathode-ray-tube adjus!-

able indicator is offsel to the desired lolerance fo give a

visual “‘go, no-go’’ indication. As rapidly as each com-

. ponent is plugged into the unknoun terminals ... a few

seconds al most . . . the detector indicates whether the unil
s acceplable.

Admittance Meters vr Coazial Elements ¥x Decade Capacitors
¥t Decade snductors Y Decade Resistors ¥ Dislortion
Meters tr ¥requency Melers * Frequency Standards 1t
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INDUSTRY REPORT—Continued

entered the field during 1953. More
than 15 companies in flelds as
widely diversified as safety matches
and textiles acquired interests in
electronics. Reason given by most
outside firms is that they feel
electronics is a growth industry
and they want to share in it to
stabilize the cycles of their main
business.

Eight Stations Acquire
TV Network Service

WITH the addition of eight stations
during the past month, network
television service is now available
to 233 stations in 145 cities.

The recently connected stations
include: WCIA-TV, Champaign,
Il.; KGTV, Des Moines, Ia.;
WIBW-TYV, Topeka, Kan.; WNOW-
TV, York, Pa.; WKIJG, Ft. Wayne,
Ind.; KFOR-TV, Lincoln, Neb.;
WWOR-TV, Worchester, Mass.;
and WTOV-TV, Norfolk, Va.

» Radio Relay—Network television
facilities were also augmented this
past month when an eleven-station
microwave system covering the 298
miles between Atlanta, Ga. and
Jacksonville, Fla. was placed in
operation.

The telephone company also an-
nounced plans to add two television
channels, one westbound and one
eastbound, on their Albany to
Buffalo, N. Y. radio relay system.

ELECTRONIGRAPHS

Cathode-Ray Tube Exports Boom

Volume to foreign markets five

times ‘52 exports and is seen
going higher in 1954

GROWTH of the electronics industry
abroad, particularly television, is
mirrored in the greatly increased
cathode-ray tube export sales made
by U. S. tube manufacturers. For
the first ten months of 1953, volume
of all types of c-r tubes sold abroad
totaled 382,025 units valued at $8.1
million compared to 83,372 units
valued at $1.6 million sold for ex-
port in all of 1952,

» Size—Over 46.9 percent of all
picture tube export shipments in
the first ten months of 1953 were
in the 16 through 18-inch sizes.
This size group led in sales until
October, 1953 when the 19 to 21-
inch group took the lead and ac-
counted for 48.9 percent of total
unit sales and more than 57 percent
of total export dollar value in the
first ten months of 1953. In 1952,
the percentage for the 16 and 17-
inch sizes was approximately 54
percent while 18-inch and larger
size tubes accounted for about 30
percent. Thus, the trend to larger
size screens is moving upward fast
in export markets as it has in the
U. 8. since tv’s introduction.

PICTURE TUBE EXPORTS RISE
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» IFuture—Picture-tube manufac-
turers here expect the export mar-
ket to keep growing with the
development of foreign television.
But they also expect greater for-
eign competition. According to
E. A. Marx of DuMont, who re-
cently returned from Europe, there
are three large c-r tube manufac-
turers in France and the number
may increase considerably in the
near future.

Some c-r tubes are being made
in Ttaly but most glass blanks are
being imported from the U. S. or
Holland. In Germany, one of the
largest radio manufacturers in
Europe has concluded contracts
with U. 8. ¢-r tube manufacturers
so that further activity can also be
expected from that country.

(Continued on page 20)
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Hundreds of thousands of RAYTHEON Junction }II? l] g i2
Transistors are now in actual commercial use : . . several 24 95 2’69
1

times more than all other makes combined! Fuvthermore,
one year’s field experience has demonstrated that the
moisture resistance of Raytheon’s specially developed
glass-plastic package is completely satisfactorv!

OIHALAVH

LTLW

For critical applications, the new CK727 Raytheon junction
transistor offers the low average noise factor of only 15 db. plus all
the desirable performance characteristics of the popular

and highly successful CK721.

For complete characteristics on CK727, get in touch
with our nearest office.

AVERAGE CHARACTEFISTICS AT 30°C
| CK™21 CK722 | CK723 | CK727
Collector Voltage (volts) -5 -6 -6 -1.5
{ Collector Current (ma.) =2 -2 -2 -0.5
[ Alpha 95 | %0 50 975
Cut-off Current (approx.) (ua) 1) 25 10 5
Noise Factor (Max.) (db.)* 30 — 30 18
| Collector Resistance (meg.) 07 0.5 0.5 1.0
| Base Resistance (ohms) 350 150 150 800

*Common emitter circudt with R;;=1000 ohms; Rgy=20000 ohms.

&> ) - o “

Collector to Emitter Yoltage-Yolis

N

GROUNDED EMITTER
Typical Collector Characteristics

)N MANUFACTURING COMPANY

ONSMAKESHAL TRTHIES B ey e ==
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INDUSTRY REPORT—Continued

Hearing Aid Companies
Set For Big Year

Transitorized aids gain in sales
and may represent the bulk of
output in 1954

JANUARY, 1954 marks the first an-
niversary of the commercial debut
of transistors in the hearing aid
industry.

» Sales—According to the Ameri-
can Hearing Aid Association, be-
tween 130,000 and 150,000 hearing
aids were produced in 1953 and
about 50 percent bf them were
transistorized. In 1954, manufac-
turers expect an even larger per-
centage of production to be of the
transistor type. However, tube aids
are not expected to drop completely
out of the picture, because certain
types of deafness, according to the
manufacturers, are better handled
by the tube-type aid.

» Companies—About 35 manufac-
turers are in the field and it is
estimated that 15 of them are pro-
ducing transistor-type hearing
aids. Six companies are estimated
to do 85 percent of the total busi-
ness. They are Acousticon, Audo-
vox, Bell, Maico, Radio Ear and
Sonotone.

These companies sell to about
1,500 full-time hearing aid dealers
and there are another 1,500 dealers
who sell aids on a part-time basis
or along with other products.

» Future—The hearing aid indus-
try expects sales of all aids to in-
crease 15 to 20 percent in 1954.
With transistor aids selling retail
about 45 percent higher than tube
types, dollar volume in sales is
expected to be much more sub-
stantial.

Manufacturers are quick to point
out that the increase in sales dollar
volume is not directly transferred
into larger profits. They estimate
that the cost of manufacture for
transistorized aids is about 85 per-
cent higher than that of the tube
types. Some allied components, they
say, are as much as seven times
more expensive.
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VACUUM TUBES will be put to work at three-mile depths, when

Telephone Cable Spans Atlantic

Work starts immediately on
$35 million coaxial cable link-
ing New York and London

REsULTS of a 25-year development
project will assist AT & T and
British Post Office engineers in
fabricating and laying a 2,000-mile
coaxial telephone cable across the
North Atlantic. The project. which
will cost $35-million and take three
years to complete, is a joint under-
taking of AT & T, the British Post
Office and the Canadian Overseas
Telecommunication Corp.

The cable will handle 36 simul-
taneous conversations and triple
existing  radiotelephone circuit
capacity. Although adequate for
radio program use, the cable’s
bandwidth will be too narrow for
television,

» Route—The complete route from
New York to London will include:
land line to Portland, Me.; micro-
wave radio relay to Nova Scotia;
underwater cable to Newfoundland;
deep-sea cable to Oban, Scotland
and thence to London by British
land-line circuits,

» Design—Core of the cable will
be a §-in. flexible copper tube sur-
rounded with polyethylene dielec-
tric and a flexible copper outer con-

wWwWW.americanradiohistorv com

ductor. Additional protection will
be afforded by a wrapping of copper
foil and a heavy outer coating of
jute and armoring wire. Overall
outside diameter will be 1% in.

» Repeaters—The deep-sea cable
will have over 100 vacuum-tube re-
peater amplifiers. Each repeater
will contain three tubes and will be
housed in a flexible copper tube 7 ft
long and 13% in. in diameter. Power
for the amplifiers will be carried
over coaxial conructors.

Kaiser-Sanders
Relationship Clarified

CLARIFICATION of the business rela-
tionship between Sanders Associ-
ates of Nashua, N. H. and Kaiser
Manufacturing Corp. came last
month when Sanders stated that it
“is not and never has been either
financially or corporate wise affili-
ated with any organization, com-
pany, or corporation. The company
is an independent entity and has no
control whatever from outside in-
terests.”

Confusion arose when Kaiser
designated the division it formed
in Nashua, N. H. in 1952 as the
Kaiser-Sanders Electronics Divi-

sion of Kaiser Manufacturing
{Continued on page 22)
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INDUSTRY REPORT— Continued

Corp. According to Sanders, this
was done becuause of the proximity
of operations, and intent to utilize
the electronic research engineering
services of Sanders Associates.
Sanders accepted subcontracts for
electronic research from the Kaiser
organization and this has been the

only relationship between the two
organizations.

According to Sanders, with the
merger of the Willys and Kaiser or-
ganizations, the name Kaiser-Sand-
ers Division was replaced by Kai-
ser Electronics Division, Willys
Motors, Inc.

Broadcasters Hit Record Billings

Sales set record highs with tv
up and radio down slightly;
FCC sets new limitations

GROSS time charges for the four
major tv and radio networks dur-
ing the first ten months of 1953
reached a total of $311.4 million
for the highest combined billings
on record for any previous year.

In 1952 the total for the whole

vear for radio and tv nets was
$302.6 million. Network tv billings
were largely responsible for the

rise with a billing total of $178.9
million as against $146.2 million in
1952. Network radio lagged slightly
with charges $1.5 million under last
vear’s ten months total of $134
million.

October tv billings were largely
responsible for the new record.
They reached $23.4 million for the
best single month volume by about
$5 million that network tv ever
experienced.

» Nets—According to Publisher’s
Information Bureau figures, which
are guides to trends in network
sales, all four of the major tv net-
works had higher sales in the first
ten months of 1953. CBS led in
the period in tv gross billings with
$77.3 million. NBC followed with
$76.9 million in tv for the period.
But it led in October sales by
almost $1 million to set a new
record in monthly billings. ABC
and DnMont followed in 10 months
tv billings with $16.0 million and
$8.5 million respectively.

In radio, through October, indi-
vidual network sales showed di-
verging trends. ABC and NBC
showed increased billings over the

22

NETWORK BILLINGS INCREASE

NN
S b

L

@

TV BILLINGS -

X E A

A - P~

F i e / ~
~/\\[ | \v' N

- \ N_4
\ 4 _RADIO h
1ol BILLINGS

2 o

IN MILLIONS OF DOLLARS
~

FOUR MAJOR NETWORK BILLINGS

SOURCE: PiB.
(I TN O A R A |

LUl gt
JEMAMJ JASOND JFMAMJJASOND
1953

1952

first ten months of 1952 while CBS
and MBS dropped slightly. Gross
time charges for the four radio
networks during the period were:
ABC, $24.1 million; CBS, $51.4
million; Mutual, $18.9 million and
NBC, $38.0 million.

» FCC—As network broadcasters
glowed over their new sales records,
FCC issued a new limitation on
station ownership. CBS was the
only network affected by the ruling
because it has interests in 8 radio
stations, 5 tv stations and 3 tv cps.

The commission set a limitation
for any one owner of having an
interest in more than 7 a-m sta-
tions; 7 commercial f-m stations
and 5 commercial tv stations be-
cause a holder of small interest
“may exert a considerable influence
on the station’s operations and
because of the difficulty of deter-
mining from the face of the appli-
cation what the extent of the influ-
ence will be” Heretofore there
has been no limitation on a-m sta-
tion ownership; commercial  f-m
ownership was limited to 6 stations
and tv remained at 5 outlets.

Metal Detector
Sales Progress

Business in electronic prospect-
ing, treasure finding, industrial
units totals over $16 million

OVERLOOKED by all but a few in the
electronic field is the business of
detecting and locating concealed,
imbedded, buried or otherwise in-
visible metal objects. One widely
publicized use, for frisking visitors
to prisons, is peanuts dollarwise
compared to sales in the four
major categories—pipeline locators,
treasure finders, industrial tramp
metal detectors and medical units.

» Buried Pipes and Treasure—Ap-
proximately 100,000 portable bat-
tery-operated electronic metal de-
tectors have been sold in the past
25 vears, at an average price of
$150 each. Sales breakdown is
roughly 50,000 to public utilities
for locating buried pipes and cables,
15,000 to prospectors for finding
metallic ore bodies and 85,000 to
individuals seeking their fortune
in buried treasure. Prices of units
range from $75 to $425, depending
on sensitivity. depth penetration
and width of coverage pattern.

Units that will locate sunken out-
board engines, pirate treasure or
other metal objects dropped in
water are in demand, but so far
only custom-built waterproof units
have been available. One manufac-
turer reports, however, that a
waterproof unit is in the works,

The SCR-625 metallic mine de-
tector of World War II made a
sizeable dent in the post-war market
for commercial buried-metal loca-
tors. but has now just about van-
ished from the surplus market.
Only an estimated 300 units remain
in trade channels throughout the
country. Current price is around
$100 as compared to $65 a vear ago,
with likelihood of higher prices as
the supply dwindles.

» Tramp Metal-—Industrial plants
have about 900 installations costing
an average of $1,200 each for find-

(Continued on page 24)
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QUALITY CAPACITORS
BUILT BY HAMMARLUND

Performance requirements for electronic products — commer-
cial, industrial and m#itary — are becoming more difficult to
meet. Specifications call for the finest quality components avail-
able to fulfill exacting equipment tolerances.

Hammarlund variable capacitors have been designed and
built for more than 25 years to meet the most demanding of
requirements. Check the general characteristics of these out-
standing variables:

® Rotor and stator plates of brass
stock soldered, not staked, to
their supports to permanently

insure perfect contact and pre- 4
vent loosening of plates.

® Stator supports soldered into -
eyelets assembled to steatite
insulators.

® Terminals hot-tinned for ease o

in soldering.

® Insulators of low-loss steatite,
impregnated with DC 200 sili-

cone fluid to prevent absorp-
tion of moisture.

Rotor and stator assemblies
nickel or silver-plated.

Rotor contact springs of beryl-
lium copper or phosphor
bronze, and nickel or silver-
plated.

Precision soldering fixtures and
assembly jigs used in fabricat-
ing to assure absolute uniform-
ity of plate spacing.

These are basic reasons why Hammarlund capacitors should
be used where highest dependatility is required. Convince
yourself in your engineering models and you will

ELECTRONICS — January, 1954

for production.

For detailed information on Hammarlund

variable capacitors write for this

latest catalog. It includes complete

drawings and specificatiops on

all standard units. Ask for bulleiin C20.

specify them

Wani more information? Use post card on lost page.
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ing stray metal. Most are in food
and confectionery plants. The next
three markets are the plastics mold-
ing industry, rock and ore crushing,
and the tobacco industry.

Prices range from $450 to $2,200
per unit, plus relatively low instal-
lation costs. The under-$500 units
are useful for packaged-product
lines since wrapped or boxed
candies, cereals and other foodstuffs
on conveyor belts can go through
relatively small search coils.

Electric solenoids or air ecylin-
ders are used to push metal-bearing
packages off the line.

Food processors buy metal de-
tectors primarily to protect their
reputation and business, and sec-
ondarily to avert lawsuits. Detector
units find way more metal than is
indicated by customer complaints.

» Medical Units—Pinpointing the
location of metal in the human body
calls for specialized equipment that
can be used during surgery to sup-
plement preliminary x-ray findings.
Since publication of first details of
a successful instrument for this
purpose (ELECTRONICS, p 114, May
1943), approximately 1,000 of the
instruments have been sold by one
company at an average price of
around $700. Biggest customer is
the military, though many hospitals
have units on hand for emergencies.

Navy Clarifies U.S.
Manufacturing Specs

ELECTRONIC manufacturers who
have done business with the U. S.
government and experienced diffi-
culty in interpreting U. S. manu-
facturing specifications can now
obtain a guide for understanding
them.

Written especially for commer-
cial firms by Navy’s Bureau of
Ships, the guide covers both federal
and military specs. It is being pub-
lished in three sections covering
specifications, qualified products
lists and standards and is expected
to be helpful to all manufacturers
engaged in government business.
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Electronics Research
Enters Other Fields

Companies in sixteen other in-
dustries list electronics as
major research specialty

INDUSTRIES (NVEST
IN ELECTRONICS RESEARCH

] FABRICATED METAL PRODUCTS

[7] MACHINERY (EXCEPT ELECTRICAL)
ELECTRICAL MACHINERY S|
[JPHOTOGRAPHIC EQUIPMENT AND SUPPLIES

] PROFESSIONAL 8-SCIENTIFIC INSTRUMENTS
| OTHER MANUFACTURING

[7_] COMMERCIAL CONSULTING FIRMS

] NONPROFIT RESEARCH AGENCIES

]
OURCE.
OTHER NONMANUFACTURING  Sorewit oept
A 1 A 1 1 1 L L
G 206 a0 60 B 200 400
MILLIONS OF DOLLARS SPENT

ToTAL of 277 companies in 16
industry classifications, ranging
from the chemical field to machin-
ery manufacturing, spent $531
million mainly on electronics re-
search, according to a survey of
1,953 firms made by the Depart-
ment of Labor in 1951. A total
of 144 of the companies that listed
electronics as the main research
specialty were in the electrical
machinery classification, under
which electronics firms are in-
cluded. But of those outside the
electronics field, 133 companies still
listed electronics as their main re-
search specialty.

» Breakdown—As shown in the
chart, substantial money was spent
by companies in other industries
for electronics research. Two chem-
ical manufacturers, two in aircraft,
two glass companies and one in
metals spent the bulk of $13.7 mil-
lion on electronics research. Four
firms in the fabricated metal prod-
ucts field spent $597,000 mainly on
electronics and seven machinery
manufacturers spent over $2.9
million. Five photographic equip-
ment companies spent nearly $1.0
million during the year and 42
other scientific instrument firms
spent $6.3 million. Eight com-
panies in other manufacturing lines
spent $5.6 million bringing the

total for all
$435.0 million.
Non-manufacturing firms spent
nearly $96.5 million on research in
electronics. A total of $12.6 million
was spent by commercial consulting
firms in the field and three non-
profit research agencies spent over
$5.4 million. Eleven other non-
manufacturing companies spent
$78.6 million on research that was
largely in the electronics field.

manufacturing to

Financial Roundup

DESPITE the decline in electronic
stock prices that has been evident
since the beginning of 1953, elec-
tronic manufacturers continued to
report healthy profits in 1953. For
the first nine months of the vear,
net profits for twelve companies
were as follows:

Company 1953 1952
Circle Wire ..... . $1,529.679 31,644,135
IT&T ............ 4,926,304 15,324,141
W. I.. Maxson (12m) 1,085,000 526,000
Rhilco s M & a 15,418,000 6,037.000
Reliance Electrie

(1Z2m) .......... 1,832,778 1.816,140
Sangamo ......... 1,633,077 1,427,745
Servomechanisms 276,613 243,556
Standard Coil .. .. 3,306,963 1,963,946
TelAutograph ... .. 203,791 154,686
Thompson Produects 7,463,109 6,101,678
Tung-Sol ....... .. 1,423,284 1,288,324
Weston Instrument 825,395 810,080

American Car & Foundry, which
entered the electronics field in 1953
with an investment in Avion In-
strument, reported net profits for
the first nine months of $1,954.660
compared to $4,225,302 during the
same period in 1952, Burroughs
Corp., which became more active
in the electronic computer field in
1953, reported net profits for the
first nine months of $5,310,105
compared to $5,764,172 in the first
three quarters of 1952,

» Securities—General Precision
Equipment offered 108,167 shares
of $290 cumulative convertible
preferred stock, without par value,
at a rate of one preferred for six
common. Proceeds will be used for
expansion through the aequisition
of companies, to repay bank loans
and to increase general corporate
funds.

Laboratory of Electronic Engi-
neering of Washington D. C. filed
with SEC covering 17,523 shares of

(Continued on page 26)

January, 1954 — ELECTRONICS



-hp- 200CD AUDIO OSCILLATOR

World standard for electronic or electrical
measurements, now redesigned with wider
range, lighter weight, smaller size. Use for
any lab, field or production problem in sub-
audio, audio, telephony, carrier, supersonic,
telemetering or rf measurement fields. High-
est stability, low distortion, constant output,
no zero set while operating. With carry-
ing strap for bench or portable use; or for
tack mounting.

-hp- 204A Battery-Operated Oscillator

Precision instrument for measurements 2
cps to 20 kc where ac power is not available.
Compact, light weight, weather-proofed—
extra rugged construction for field duty.
Frequencies set and read directly on large
dial. Particularly useful for telephone or
remote broadcast line checks, strain gauge
applications, telemetering and geophysical
measurements. Provides completely hum-
free signal. Operates from flashlight and 45-
volt batteries. Output stable and constant
throughout range.

Insrument Primary Uses Frequency range Output Price
-hp- 200AB Audio tests 20 cps to 40 ke 1 watt/24.5v $120.00
-hp- 200CD Audio and ultrasonic tests 5 cps to 600 ke ]160 mw/20v open circuit | 150.00
-hp- 200H Carrier current, telephone tests 60 cps to 600 ke 10 mw/ly 350.00
-hp- 2001 Interpolation, frequency measurements 6 cps to 6 ke 100 mw/10v 225.00
-hp- 201B High quality audio tests 20 cps to 20 ke 3w/42.5v 250.00
-hp- 202A Low frequency measurements .01 cps to 1 ke 39 mw/10v 450.00
-hp- 202B Low frequency measurements Y2 cps to 50 ke 100 mw/10v 350.00
-hp- 202D Low frequency measurements 2 ¢cps to 70 ke 100 mw/10v 275.00
| -hp- 204A Portable, battery operated 2 cps to 20 ke 2.5 mw/5v 175.00
-hp- 205A High power audio tests 20 ¢ps to 20 ke S watts 390.00
-hp- 205AG High power tests, gain measurements 20 cps to 20 ke S watts 425.00
-hp- 205AH High power supersonic tests 1 ke to 100 ke S watts 550.00
-hp- 206A High quality, high accuracy audio tests | 20 cps to 20 ke +15 dbm 550.00
-hp- 230A Carrier test oscillator 35 cps to 35 k¢ +14 dbm /600 ohms 275.00
-hp- 233A Carrier test oscillator 50 cps to 500 ke 3w/600 ‘ohms 475.00
-hp- 234A Carrier test oscillator 160 cps to 160 ke | +14 dbm/600 ohms 300.00
-hp. 650A Wide rangc video tests 10 ¢ps to 10 me 15 mw/3v 475.00

-hp- 650A Resistance-Tuned Oscillator

Highly stable, wide band (10 cps to 10 mc)
oscillator particularly useful for testing tele-
vision amplifiers, receiver alignment, Eridge
or carrier circuits, wide band systems; deter-
mining tuned circuit response. Operates inde-
pendently of line or tube changes, requires no
zero setting. Output flat within 1 db through-
out range, monitored with VIVM. 60 db
attenuator adjusts in 10 db steps.

-hp- 202A Low Frequency
Function Generator

Compact, convenient, all-purpose source of
transtent-free voltages between 1/100 cps and
1 kc. Provides distortion-free signals for vibra-
tion studies, servo applications, medical and
geophysical work and other subsonic prob-
Iems. Generates sine, square or triangular
waves. Output 10 v RMS, balanced or single
ended, 1% distortion, constant within 0.2 db.

Data subject to change without notice. Prices f.0.b. factory

HEWLETT-PACKARD COMPANY

2711A PAGE MILL ROAD -

PALO ALTO, CALIFORNIA, U.S.A.

SALES REPRESENTATIVES IN PRINCIPAL CITIES
Export: Frazar & Hansen, Ltd,, New York City, San Francisco, Los Angeles

Instruments for Complete Coverage

Want more information? Use post card on last page.

\AAAAAL americantadiohistans.com.
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INDUSTRY REPORT—Continued

class A common stock to be offered
at par ($10 per share). Proceeds
are to be used for working capital.

Power Condenser And Electronic
Corp. filed with SEC covering 47,-
000 shares of common (par $1),
the proceeds of which are to be
used to finance the corporations re-
search program and for laboratory
equipment.

Trad Television filed with SEC
covering 2,400,000 shares of com-
mon stock (par 1 cent), to be
offered at 12.5 cents a share. Pro-
ceeds are for working capital.

CAA Ponders Dropping
Older Radio Ranges

ON THE BEAM, to those who flv
planes, refers to the characteristics
of the four-course radio range. In-
terlocked Morse characters A (dot-
dash) and N (dash-dot), audible
on either side of a center line,
merge intc a continuous dash when
aircraft are on the beam, flying
squarely towards the transmitter.

» More Courses—Besides opera-
ing 335 of these low-frequency
ranges, Civil Aeronautics Adminis-
tration has 369 of a newer vhf type
known as very high-frequency
omnidirectional range (VOR). Al-
though a VOR does not, in practice,
supply 360 beams, it does provide
about 90 as compared with the
radio-range’s four. There are other
advantages.

CAA now proposes to shut down
64 of the older ranges, in accord-
ance with a modernization program
begun in 1948. Pointing out that
about 19,000 vhf receivers have
been produced and more than 1,700
have been installed in the sched-
uled air-carrier fleet, F. B. Lee,
Administrator of Civil Aeronau-
tics, believes some of the older
ranges can be abandoned.

“Since this means that more than
half the 32,000 civil aircraft
equipped with two-way radio are
potentially capable of performing
instrument flight by means of vhf
facilities,” said Mr. Lee, “condi-
tions are appropriate to accelerate
our decommissioning  program
without endangering safety.”

26

JAN.18-22, 1954: Winter Meet-
ing of AIEE, Hotel Statler,
New York, N. Y.

JAN. 26, 27, 1954: AIEE Scintil-
lation Counters Conference,
Washington, D. C.

JAN. 1954: Conference on Radio
Astronomy, Carnegie Insti-
tute of Washington, Cali-
fornia Institute of Technology
and National Science Founda-
tion, Washington, D. C.

FEB. 4-6, 1954: Sixth Annual
IRE Conference And Elec-
tronics Show, Hotel Tulsa,
Tulsa, Oklahoma.

FeB. 4-6: West Coast Audio
Fair, Los Angeles, Calif.

Fes. 11-12, 1954: Joint IRE,
AIEE, ACM West Coast Com-
puter Conference, Ambassa-
dor Hotel, Los Angeles, Calif.

Fep. 18-19: IRE, AIEE Con-
ference on Transistor Cir-
cuits, Philadelphia, Pa.

Mar. 22-25: IRE National Con-
vention, Waldorf-Astoria Ho-
tel and Kingsbridge Armory,
New York, N. Y.

APRIL 22-23, 1954: AIEE Con-
ference On Feedback Control,
Cla}idge Hotel, Atlantic City,
N. J.

APRIL 24, 1954: Eighth Annual
Spring Technical Conference,
Cincinnati IRE, Cincinnati.

APrIiL 27-29: AIEE Electronic
Components Conference,
Washington, D. C.

MAY 4-6: The 1954 Electronic
Components Symposium, De-
partment of Interior audito-
rium, Washington, D. C.

MAY 5-7: 1954: Third Inter-
national Aviation Trade
Show, Tlst. Regiment Arm-

ory, New York, N. Y.

MEETINGS

MAy 7-8: New England Radio
Engineering Meeting, IRE,
Sheraton Plaza Hotel, Boston,
Mass.

May 17-20: 1954 Electronic
Parts show, Conrad Hilton
Hotel, Chieago, IlI.

May 24-26, 1954: AIEE Con-
ference On  Telemetering,
Morrison Hotel, Chiecago, Il

May 25-27: Eighth NARTB
Broadeast Engineering Con-
ference, Palmer House, Chi-
cago, IIl.

JuLy 6-9, 1954: International
Conference On Electron Mi-
croscopy, Joint Commission on
Electron Microscopy of Inter-
national Council of Scientific
Unions, London, England.

JuLy 8-12: British IRE 1954
Convention, Christ Church,
Oxford, England.

AUG. 24-SEPT. 4: National Ra-
dio Show of Great Britain,
Earls Court, London, Eng-
land.

Aug. 26-28: 1954 Western Elec-
tronic Show & Convention,
Los Angeles, Calif.

SEPT. 1-16: Golden Jubilee
Meeting of the International
Electrotechnical Commission,
University of Pennsylvania,
Philadelphia, Pa.

SEPT. 13-24: 1954: First Inter-
national Instrument Congress
And Exposition, Commercial
Museum and Convention Hall,
Philadelphia, Pa.

SEPT. 1954 : International Scien-
tific Radio Union, Amster-
dam, Netherlands.

SEPT. 30-OcT. 2, 1954: Second
Annual International Sight
and Sound Exposition, Pal-
nlller House Hotel, Chicago,
Il

Industry Shorts

» Petition of manufacturer’s com-
mittee to FCC asks for reassign-
ment of 40 Citizens Radio fre-
quencies to a proposed Manufac-
turers Radio Service. They also
ask for point-to-point authoriza-
tions to link separated operating
centers. Fifty-six large companies
support the petition.

» Tele-meter pay-to-see tv made
its commercial debut in Palm
Springs, Calif. to 70 customers who
paid $21.75 for meter installation
and $1.35 to see a first-run movie.

» Intermetall Desellschaft of Dus-
seldorf, Germany plans a U.S.
affiliate in New York City to sell
transistors and crystal products.

» Navy will shortly release t{ool

drawings for modular design of
electronic  equipment developed
under Project Tinkertoy, through
OTS, Dept. of Commerce. Industry
can use it without license.

» Aircraft factories have appealed
to FCC for more frequencies for
use by vehicles feeding parts to
airplane production lines,

» Sales of GE diamond styli in-
creased 400 percent during the first
nine months of 1953 compared to
the same period in 1952,

»Survey of 545 Sarkes-Tarzian
emplovees reveals that although
over 85 percent would be willing to
pay 3500 for a color tv set, a larger
percentage would wait two years
for the price to come down to $300.
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Westinghouse
Ignitron Gives

16 Years'
Trouble-Free

»
n the Westinghouse plant in Elmira, N. Y., Donald E. Marshall, Section Manager of
Gas and Industrial Tube Development, holds a KU-671 Ignitron retired after more

than 32,000 hours service.

This rugged old Westinghouse Ignitron was finally out repair, replacement, or down-time due to
retired after 16 years’ service only because re-design failure—just as when Westinghouse invented and
of resistance welding equipment made a modern developed the tube.

Westinghouse Ignitron simpler to use; it is still
operable. An exclusive Westinghouse design, the
KU-671 was developed in 1937 a few years after
Westinghouse engineers first invented the Ignitron
—it was the first Ignitron type to be sealed, its
predecessors being continuously pumped while in
service. (Even some of those earlier Westinghouse
tubes are still in active service—pumps and all!)

Second, the wide variety of modern metal-
encased Ignitrons by Westinghouse offers
designers of resistance welding and power rec-
tification equipment and inverters possibilities
not yet fully explored.

Since the first Ignitron, Westinghouse continued to
forge ahead and adapt its Ignitrons to new, more
difficult and more exacting applications. Through
continuing research and development, Westing-
house has maintained leadership through the years.
First, a Westinghouse Ignitron designed into a Fo
circuit means reliability and long service with-

To an electronic equipment designer such perform-
ance means two things:

r the latest application data, or for design aids
or suggestions, write to Department A-1014at the
address below, or call your nearest Westinghouse
Electronic Tube sales office.

ET-95050

m You cAN BE SURE...!F ITS

. A
.. 3
e i ﬁ

M&ESNN@GHOUSEQEL»ECTRiC COR?Q“KAT!ON,sElEGTRONTC TUBE DIVISION,‘*gtMIR‘A* ’_---

-

T . e Ll & B : -
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Thyrite® resistance material offers
new answer to many circuit problems

Here’s a silicon-carbide ceramic ma-
terial, dense and mechanically strong,
having non-linear resistance in which
I varies as E"—the current varies as a
power of the applied voltage. General
Electric Thyrite resistance character-
istic is stable and substantially in-
dependent of polarity or frequency.
Because of this notable electrical
property, it has solved many im-
portant circuit problems in electronic
applications. Available in disk-type,
rod-type, or miniature resistors, Thy-
rite material can also be successfully
molded to meet your special needs.
Unaffected by pressure or vibra-
tion, it can operate in temperatures
up to 150 C. Its special coating
compound minimizes the effect of
humidity. See Bulletin GEA-4138.

*Reg. Trade-mark of the General Electric Company,

Drawn-oval capacitors reduce size,

weight, and cost of your equipment

This full line of General Electric
paper-dielectric capacitors features
size and weight reductions up to 30
percent! They are also mechanically
stronger than conventional types be-
cause of their drawn-steel containers
with cover attached by double-rolled
seam. You get space and cost savings
plus improved reliability. Moreover,
shipments arrive faster. Sturdy brack-
ets offer versatility of mounting.
Dual-rated (both a-c and d-c), these
versatile capacitors are designed to
replace styles CP 53 and CP 70, in
ratings from 1 to 10 muf, 600 to 1500
volts d-c and 330 to 660 volts a-c. For
more information check Bulletin
GEA-5777.

GENERAL &3 ELECTRIC

28 Want morc information? Use post card on last page.
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Withstands vibration

Now the improved General Electric
hermetically sealed relay withstands
vibration forces of 10g from 10 to 500
cycles per second, offers extra pro-
tection against permanent break-
down due to voltage surges. Coil
ratings up to 10,000 ohms. Contact
configurations available include 4-
pole double-throw and 6-pole single
throw. See Bulletin GEA-5729.

Controls 20 circuits

Compact, lightweight and easy to
mount, these G-E cam-operated
selector switches help solve many

intricate  circuit-combination  or
sequencing problems . control
from one to 20 circuits, in any

operating sequence within the limits
of 12 positions . . . operate at alti-
tudes up to 50,000 feet, and in
temperatures from 200 F to —70 F.
Check Bulletin GEA-4493.

Quickly locates shorts

Minimize the hazards of short cir-
cuits quickly, easily with General
Electric low-voltage coil testers.
These portable units are designed to
test coils before assembly in relays,
radios, small transformers and in-
struments. They maintain accurate
on-the-spot service for long use. Can
also be used to detect open circuits.
See Bulletin GEC-964.

Components

Reters, Insiruments
Dynamators
Capacitors
Transformers
Pulse-forming networks
Delay lines

Reactors

Thyrite material
Motor-gen«erator sets
Inductrols

Resistors

Voltage stabilizers

EQUIPMENT FOR
'ELECTRONIC MANUFACTURERS

Froctional-hp motors

Rectifiers

fimers
Indicating lights
Centrol switches
Generators
Selsyns

Relays
Amplidynes
Amplistats
Terminal boards
Push buttons
Photovoltaic cells
Gla-s bushings

TIMELY HIGHLIGHTS

ON G-E COMPONENTS

G-E analog plotter helps solve
complex field problems — fast

Now you can simplify and speed up those
complex field studies by using General
Electric’s analog field plotter. By means of
electric current flow patterns set up in a
sheet of thin conducting paper, over-all
operation of plotting in two dimensional
fields is greatly simplified. Problems in
electrostatics, electromagnetics, and many
other fields are rapidly solved with this
sensitive, versatile plotting board and the
complete package of components necessary
for making field studies. It needs only low-
voltage d-c supply, which eliminates shock
hazard, and is not affected by line-voltage
variations. Explanation and instructions
are covered in a 50-page manual accom-
panying the plotter. For full details, see
Bulletin GEC-851.

General Electric Company, Apparatus Sales Division _l

Section A 667-27, Schenectady 5, New York |

Please send me the following bulletins: |

\/ for reference only X for planning an immediate project I

[0 GEA-4138 Thyrite Resistance Material |

Development [ GEA-4493 Selector Switches |

and Production [0 GEA-5729 Hermetically Sealed Relays ]

Equipment [0 GEA-5777 Drawn-oval Capacitors 1

Soldering irons [0 GEC-851 Analog Field Plotter |

Resistance-welding [0 GEC-964 Low-voltage Coil Tester I

cantrol I

Current-limited high Name a 1

potential tester Com |

Insulation testers pany. — — ]

Vacuum-'ub.e voltmete City S _ State_ I
Photoelectric recorder

Demaognetizers :

_________________ pem e ——— |
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i I i 1
REGU- 63V.1] _
VOLTS CURRENT  [LATION | RIPPLE | AC.CT. | MODEL
0-1500 0-200 Ma. | 0.5% | 20 Mv. 1520
0-1200 0-20Ma. | 0.1% | 10Mv.| 10 Amp| 1220
0-1000 0-500 Ma. | 0.5% | 20 Mv. 1350
200-1000 | 0-500 Ma. | 0.5% | 20 Mv. 1250
©0-1000 0-50 Ma. | 0.1% | 10Mv.| 10 Amp| 1020
0-600 0-3Amp. | 0.5% | 10 Mv. 780 1 | MODEL 700
© 0-600 0-2.25 Amp. | 0.5% [ 10 Mv. 770 ouTPUT DC: 0350 volts, 750 me: o nufodh
0-600 0-1.5 Amp. | 0.5% | 10 Mv. 760 ON: 1a% for both line. 105-125 volts,
0-600 0750 Ma. | 0.5% | 10 Mv. 750 & | REGULATION: ©  fons, 0750 ma.
5 Sl d .59 M . i 7 “livolts.
gﬁgg Bias g-'gjorgah.m OS‘A lgM:. 10 Amp 615 : RIPPLE: 10 mill 1.50<:mp.‘mdd::;;g
0-600 0-300 Ma. | 0.5% | 10 Mv.| 10 Amp.| 500R == = This unit is available delivering: ggg o —Model 730

L #1 0-600 | 0-200Ma. [0.5% | 5Mv.|10Amp.
. #2 0-600 | 0-200Ma. | 0.5% | 5Mv.[10Amp.

0-600 0-200 Ma. | 0.5% | 5 Mv. |10 Amp. v
0-150 Bias | 0-5 Ma. ™ 815 | KEPCO
#1200-500| 0-200Ma. | 0.5% | SMv.| 6Amp.
#2 200-500| 0-200Mo. | 0.5% | 5 Mv.| 6Amp.

800

510 : Voltage Regulated Power Supplies are conserva-

tively rated. The regulation specified for each

200-500 0-200Ma. | 0.5% | S5Mv.| 6Amp.| 245 :

0-400 0-150Ma. | 05% [ 5 Mv. |10 Amp. unit is available under all line and load condi-

0-400 0-150Ma. [ 0.5% | SMv.[10Amp.| 2400 tions within the range of the instrument.

0-150 Bias 0-5 Ma. . 5 Mv.

0-400 0-150Ma. [ 0.5% [ 5Mv.[10Amp. 400 DC POWER SUPPLY SPECIFICATIONS

0-150 0-5 Ma. * 5 Mv.

Tl i T [ T TS T REGULATION: As shown in table for both ling

100-400 0-150 Ma. 0.0]:/0 1Mv.[10 Amp 2000 ﬂUC'UGﬁOnS from ]05']25 volts Ond locd varia-l

0-350 0-3 Amp. 0.5% | 10 Mv. 730 tions from minimum to maximum current.

0-330 0:2.25 Amp. 07555 | 10y, ) *REGULATION FOR BIAS SUPPLIES: 10 milli-

0-350 0-1.5Amp. [ 0.5% | 10 Mv. 710 .

0350 0750 M. [05% [ 10, 700 volts for line 105-125 volts. 2% for load at 150

100-325 0TS0Ma. [05% | 5Mv. [10Amp.[ volts.

S0 0-5 Mo. 5 Mv. fAll £C Voltages are unregulated.

0-300 0-150 Mo. [ 059% | S5Mv.| 5Amp. 315

0-150 Bios 0-5 Mo. £ 5 Mv. All units are metered except Models 131, 315

0-150 0-50 Ma. 05% | SMv. 150 and 3100.

3-30 0-30 Amp. [ 0.59, | 0.19% 3030

113 0-10 Amp. | 05% | 10 Mv. 3200 All units are designed for relay rack mounting
or bench use,

033 0-100 Mo [5Mv. [ 1My | 3100

MANUFACTURERS OF ELECTRONIC EQUIPMENT « RESEARCH o DEVELOPMENT

WORKMANSHIP

= : =
Workmanship is of a quality with the highest existing production standards
and best instrument electronic practices consistent with the intended use of

the item as a continuous duty voltage regulated power supply. Oil filled

paper condensers and resistor-board construction are included in the design. l. A B o B A T 0 n l E s

131-38 SANFORD AVENUE - FLUSHING 55, N.Y.

FOR NEW POWER SUPPLY CATALOG — WRITE DEPT. No. 789

30 Want more information? Use post card on last page. January, 1954 — ELECTRONICS
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COSTS IN THE PAST 3 YEARS HAVE BEEN CUT AS MUCH AS 50%
BY THE WORLD’S LARGEST PRODUCER OF GLASS-METAL HEADERS

For many years most hermetic seals were channeled into special purpose
applications for components tsed under extremes of \ Climatic conditions.
Because they have increased the working life of so many controls no
matter what the operating difficulties were, their use has grown apace.

HERMETIC SEAL PRODUCTS €O. has always been the pioneer in this greatly expanding new
activity. They have had a substantial head start in developing new
mass- production methods and techniques and now can offer glass-metal
seals for applications that were never before possible. Particularly, since costs
have been dropped as much as 50% in the past,3 yeors. That's why we urge all
manufacturers to discover for themselves the real economies now available
in the application of hermetic seals to their production of rectifiers; relays;

communication components; geological equipment; aircraft and airport instruments;
frequency control devices; hearing aids; switches; resistors; transistors; germanium q1
products; coils; radio and TV pa-ts; transformers; and other related parts.

In addition to the present lower cost of hermetic seals, there are also many other advantages
that will be derived from their use. Less expensive parts that will still perform with
maximum efficiency may be used in enclosures because entire units can be

completely protected . . . sealed in by glass-metal heu
Going a step further, HERMETIC's new VAC-TITE* Compression 7 =" Sedls require fewer
components for hermetic sealing. The complete header can 2 22 be soldered right
into the can, effecting udditional savings in handling and assembly operations.

Servicing is simplified. You merely remove the part to be rep|uced and insert a complete new
hermetically sealed unit. %

Because hermetic sealing brings so many advantages in price arid ease of production to
manufacturers of commercial components, write today detailing your requirements so that
our design engineers may provide vou with suggestions and seals for the parts you are making . . .
in small or large quantities.
3 *VAC-TITE is HERMETIC's new vacuum proof compression-construction,
. C§ glass to metal seal. In addition to special shapes, many standard sizes such

as .800 0.D. and .900 0.D. multi-terminal headers and a large variety
of individual term nals are available in VAC-TITE Compression Seals.

FIRST AND FOREMOST IN MINIATURIZATION

HERMETIC SEAL PRODUCTS CO. 31 South Sixth Street, Newark 7, New Jersey

ELECTRONICS — January, 1954 Want more information? Use post card on last page. 31



TYPE J BRADLEYOMETER
2 WATT

TYPE & SWLEYWER

A WATT.

ENLARGED VIEW

SMALLEST mMOLDED
ADJUSTABLE RESISTOR

® ONLY 2" DIAMETER e
for Rheostat or Potentiometer Service

The Type J Bradleyometer has long been recognized

Typé G Made th twa types of bushings - . . the as the top quality, 2-watt, adjustable resistor for elec-
standard bushing and straight shaft far tronic applications. Since it has a solid MOLDED com-
Bradleyometers "““‘b R o, ety s Top TS D gy i position resistor . . . and is not a paint or spray type

lock nut ond slotted shoft for shoft lack . o h e q ft
applications. Metal parts. are -all of corro- unit . . . its characteristics remain permanent even after

sian resistant materials. long use.

The new, Type G Bradleyometer . .. only % inch in
diameter and rated at 15 watt . . . offers the same
advantages of construction and noiseless performance
as the bigger, Type J unit. lts solid MOLDED resistor
element can be made to satisfy any resistance-rota-
tion curve. The carbon contact brush assures quiet
operation, even improving with long service.

Maximum or total resistance values range from 100
ohms to 5 megohms. Maximum continuous power for
the entire element in circuit is 0.33 watt. Maximum
continuous volts—350 RMS. Maximum current—0.1
ampere.

Samples can be supplied for qualification tests.

Allen-Bradiey Co.
N~ 110 W. Greenfield Ave., Milwaukee 4, Wis.

Type G A-—Eesistor element—molded in one piece ﬁ x

with resistar and terminals. No rivets or

Brudleyomefer welds—na maintenance prablems.
B—Carbon brush—which fits inte triorgular A L “ - B R A L E Y
Componeni opening in rotor and makes contael with

resistar ring at any point.

Parts c— oft — shawing Iri -
C—Rotar and shoft — shawing tricnguir  FIXED & ADJUSTABLE RADIO/ RESISTORS
opening ar recess for holding the brusk;
a spring keeps brush firmly against the

resistar element. ' -

D—Metal case made of corrosion resistant e Q“u LIT"’ o .

metal. Diometer— 1%, inch. Sold exclusively to manufacturers of radio and electronic equipment
32 Wont more information? Use post card on last page. January, 1954 — ELECTRONICS
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DAMPER
DIODE

for TV use with picture
tubes having 90° deflection

e e~
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DRIVER TUBE =2 “
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see other side for additional information




DAMPER

DIODE

A Tung-Sol Designed

Dl RECT } 5 and Developed Yube
INTERELECTRODE Nl
CAPACITANCES i

HERE is an entirely new Damper Diode designed to keep pace with the

Heater to Cathode: (H to K} 4.0 puf . development of the large sc-een 90° deflection picture tube. Wider de-
Plate to cathode and heater: P to (H4-K) 8.5 ppf ﬂec’flon. ongles und. the mcr—x:se?d se‘econd onode. soltage so necessary te
maintain picture brightness r=quire higher deflecticn power aad increased
circuit efficiency. The 175 ma. rating of type 6AU4GT iz more thar
adequate—with amplie safety factor—for these new designs. “Stretching”
the ratings of tubes designed for 70° deflection service is nat sound en-

RATI NGS 7 gineering and irvariably lecds to production troubles and. jecoardizes the

Interpreted according to RTMA Standard M8-210 service life in the field. This 2w tube is the answez.
The 6AU4GT retains the many features which have established the

6AX4GT as a favorite for twe 70° deflection designs. Insulafion betwees

iL

Cathode to plate and heater: K 1o (P4-H) 1.5 puf

DAMPER DIODE B heater and cathode designed to withstand the full pulse plate-to-cathode
voltage elimina-es the need for separate power transformer windings
Heater voltage 6.3 insulated for high voltage. lsrprovements inthe heater—cathcde insulatior
Maximum heater cathode voltage: have decreased the warm-4p time and resvited in improved reliability.
Heater negative with respect to cathode The 6AU4GT is produced wnder the same care“ul manufazturing teck-
DC 900 niques and the thorough quality control which tha industry has come tc
Total D.C Oﬂ)d peak (absolute . expect from the Tung-Sol osganization.
maximum :
Heater positive with respect to cathode
DC 100
Total DC and peak 300
Maximum peak inverse plate voltage
{absolute maximum) 4 500
Maximum DC plate current 175 MA,
Maximum steady state peak plate NEEEEEE
current 1050 MA. 6AU4AGT
Maximum plate dissipation 6.0 WATTS £, =6.3%olls
Average tube voltage drop f .
(with tube conducting 350 MA.) 25 VOLTS f
A All valves are evaluated on the design center system
except where absolute maximum is stated. "
B For installation in a 525-line, 30-frame system as : 1000
described in "STANDARDS OF GOOD ENGINEERING PRAC- w V. |
TICE FOR TELEVISION BROADCASTING STATIONS: FEDERAL ; ,‘
COMMUNICATIONS COMMISSION.” The duty cycle of the <
horizontal voltage pulse, not to exceed 15% of scanning T 750 E
cycle. -
= L NS 2
The TUNG-SOL engineering which has produced the
6AUAGT is constantly at work on a multitude of special ﬁ 500
electron tube developments for industry. Many excep- j
tionally efficient general and special a WV 4
purpose tubes have resulted. Information 250 o
about these and other types is available p ] B e =
on request to TUNG-SOL Commercial
Engineering Department.
0 -
0 10 20 30 40 50

PLATE VOLTS

TUNG-SOL ELECTRIC INC., Newark 4, New Jersey
[ ] Sales Offices: Atlanta, Chicago, Columbus, Culver City (Los Angeles), Dallas, Denver, Detroit, Mewark, Seattie
TUNG-SOL makes All-Glass Sealed Beam .amps, Miniature Lamps. Signal Flashers,

I_ T R 0 N T U B Es Picture Tubes, Radio, TV and Special Purpose E'ectron Tubes and Semiconductor Products.
E Ec JANUARY, 1954




Beiind the radar curtain that guards our shores

I Magnetran illustrations courtesy of Raytheon Manufacturing Company

Source of UHF waves that make
possible the radar sereen guarding our
continental perimeter is the magnetron.

Essential elements of the magne-
tron, and the anodes and cathodes of the
companion direct-reading oscilloscope are
produced by Superior Tube Company.
For example, in the Raytheou magnetron
above, Superior furnishes: A. The cathode
(heart of the magnetron); B. The anode;
C. The sleeve on the wave trap (or choke)
assembly.

-

Lockseam® Nickel Cothode Disc Cothode*

No: 2 Grid Cup,

All of these parts are made from
Superior seamless nickel tubing. As a
matter of fact, there is Superior tubing
in every one of the 400 different types
of Raytheon magnetrons—a record pos-
sible only because of great satisfaction
with Superior alloys, fabrication, deliv-
eries and service. Put your chief de-
pendence upon Superior. Superior Tube
Company, 2500 Germantown Ave.,

Norristown, Pa.

All analyses
%' OD.

010" to

Certain andlyses in Light
Walls wp to 2%’ OD.

Seomless Nickel Cothade. Many other types of nickel cathodes—such as Lockseam*, made

Oval, double becd. 025’ Round, vertical emboss, AN 0D,.312° 305 Stainless o) o A 5 A A
vt . Ny o s ! p. disc caothodes, and @ wide variety of stainless
;2'04? x .00 Wail. ‘70642 OF x .0021”" Wall. long. S:’eel, ’:oq‘l;,d anodes, grid cups and other tubular fabricated parts are available
mm long. 26.5 mm long. eODg& 010" from Superior. For information and free literature on these products
Wcll‘x‘ 262" as well as Cathaloy A-30, A-31%% gur latest Cathode Aloys,
| E address Superior Tube Company, Electronics Division, 2500 German-
ong. town Avenve, Norristown, Pa.
*Manutactured under U.5 Patents
**U.S Trademark applied tor
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Published specifications are not
an average evaluation, but the
minimum characteristics of
every Du Mont Multiplier Photo-
tube. Each Du Mont Multiplier
Phototube is guaranteed to meet
or better these specifications.

oUMOM

MULTIPLIE
PHOTOTUBE

S

Y Guaranteed Minimum Specifications

% Low Dark Current
© Stability

% High Cathode Sensitivity

Whether your needs are for high
average output current, good,
resolution, high signal-to-noise
ratio, very high amplification, or
any combination of these—you’ll
find them all in the Du Mont
Multiplier Phototube.

For detailed information or specifications write to:

TECHNICAL SALES DEPARTMENT

ALLEN B. DU MONT LABORATORIES, INC.
760 BLOOMFIELD AVE. CLIFTON, N. J.

Want more information? Use post card on last page.
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e Continuous motion recording over the entire range of
laboratory applications, including the most highly spe-
cialized investigations e Film speeds from 1 to 10,800
inches per minute. Film motion either horizontal or ver-
tical @ Overall accuracy of film speed guaranteed within
29% at proper line frequency e Friction film drive for
simple loading. Permits use of perforated or unperfor-
ated film or paper e Single-frame recording of any
phenomenon, including high-speed, single transients.
Coated /1.5 lens enables recording of spot-writing rates
up to 35 inches/usec from cathode-ray tube operated at
12,000 volts e Built-in timing lamp e Built-in illumi-
nated data card e Simultaneous viewing and recording
e Mounts quickly and easily on any standard 5-inch
cathode-ray oscillograph e Delivery FROM STOCK.

(For 60-cycle power) PRICE $875

oUMONT

oo OSCILLOGRAPH-RECORD

CAMERA

SPECIFICATIONS

Optical System: Wollensak {/1.5 coated Raptar lens, Image
reduction ratio 4.5.

Shutter: Permits “Time” and "Bulb.”” Provision for remote
operation.

Writing-rate Capability: 35 in./usec with Type P11 screen
at 12,000 volts,

Film Speed: Variable in steps of: 0.8; 1.6; 2.5; 4.9; 7.4; 14.8;
22.2; 44.4; 66.6; 133.3; 200; 400; 600; 1200; 1800; and 3600
in/min with rolls up to 400 feet in length. Also 5400 and 10,800
in/min wth film strips up to 10 feet in length. Accuracy of film
speed within 2% at proper Lline frequency.

Recording Material: Perforated or unperforated 35 mm film
or recording paper in lengths up to 400 ft.

WRITE for “Techniques of Photo-Recording,” a 36-page
handbook on cathode-ray photography.

ALLEN B. DU MONT LABORATORIES, INC., INSTRUMENT DIVISION, 760 BLOOMFIELD AVE., CLIFTON, N.J.

ELECTRONICS — January, 1954
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Seven years a
SELETRON CUSTOMER!
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Power Supply, 230 V. 225 KW.

Seletron
and Germanium

S

Electroplating, 4000 amp., 9 volts

Seletron

When the problem is industrial rec-
tification, a great number of rectifi-
cation specialists such as Richardson-
Allen Corporation look to SELETRON
to do a lasting, dependable job. Need
we amplifv? The record speaks for
itself.
SELETRON Selenium Rectifiers are
available up the line from minia-
tures for Radio and TV and other
electronic circuits, all the way to
large power stacks required by
heavy industry.
Do you need information on a
problem in a rectification? We'll
gladly help without obligation if
you drop us a note today...and
study our catalog in Sweet’s
Product Design File. We also

manufacture germanium diodes
and transistors.

4 circuit Battery Charger.
Each circuit 120 volts,
180 amps.

Division

RADIO RECEPTOR COMPANY, Inc.

In Radio & Electronics since 1922

SALES OFFICE: 251 WEST 19th STREET, NEW YORK 11 . FACTORIES IN BROOKLYN, N. Y.

Want more information? Use post card on last page.
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Can Save You the Total Tooling Cost

for Your Cabinet, Enclosure or Chassis

No Other Sheet Metal Fabricator Offers
This Plus—During our business life begin-
ning in 1925 we have invested in and accu-
mulated thousands of the teols and dies used
to produce sheet metal cabinets, chassis,
housings and enclasures.

These Dies are Available io All Karp
Customers—All of these Karp-owned dies
are carefully recorded in our die books and
catalogued in our die vaults. When our En-
gineering Department estimates your im-
quiry or methedizes your job—from your
sketch, sample or drawings—they specify ase
of these stock tools and dies where possible.

KARP METAL PRODUCTS CO., Divisien of H & B American Machine Co.
215 63RD STREET « BROOKLYN 20, N. Y.

ENCLOSURES REFLECT THE SKILLS WITHIN

Since aur selection is so large, we are usually
able to eliminate tooling costs entirely, a
substantial saving for you.

Read ‘““American Machinist’s”” 16-
Page Article on Karp—This McGraw-Hill
metal-working magazine, in its issue for De-
cember 7, 1953, described and illustrated the
methods, facilities and skills which have
made Karp the electronics industry’s leading
sheet metal fabricator. We will be glad to
send you a reprint. It will convince you, we
are sure, to consider Karp for your next job,
whether it involves small quantities or large.
Write for that reprint today.

FACILITIES FOR ENGINEERED SHEET METAL FABRICATIONS: ij gluminum

or steel * dong run or short * spot, arc, gas or heliarc welding * any type finish
® Modern plant—3 city blocks lorg ® U. S, Air Force Certified Welding Facilities
MOST COMPLETE ® Thousands of dies available ® Air-conditioned sproy room...complete

YA NI © Most modern of sheet metal boking facilities
ENGINEESED SHEH MHA[FABRICATION fabricating equipment ® Complete sub-assembly facilities

Want more information? Use post card on last page. 37
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Radio = Electronic Men!

Just as you have been coming since 1945 to the IRE Na-
tional Convention and Radio Engineering Show — coming
by the thousands, 35,642 in ’53 — so come again to see and
hear all that is new in the engineering advances of your
industry.

A Fifty-four in ‘54! — 243 scientific and engineering papers will be presented, skillfully
grouped by related interests into 54 technical sessions. More than
half these sessions are organized by IRE Professional Groups, thus
making the IRE National a federation of 21 conferences in one. The

whole provides a practical summary of radio-electronic progress.

A 600 Exhibitors "spoflight the new!’ — A mile and a half of exhibits line the avenues
of this show, intriguingly named for the elements of radio — such
as “Instruments,” “Components,” “Airborne,” “Radar,” “Transis-
tor,” “Audio,” “Microwave,” etc., filling the four acres of the great
Kingsbridge Armory to capucity. An expanding radio industry shows
why it is growing by proving how engineering research pays out
in new products. The exhibits themselves are an education, con-

densed to one place — reviewed in four days.

Only the combined facilities of the vide space for 200 new firms to

A Kingsbridge is the solution!

Waldorf<Astoria

38

and Kingsbridge

Waldorf-Astoria Hotel, plus the three
great halls in the Kingsbridge Ar-
mory, seating 906, 720, and 500 re-
speetively, are able to keep pace with
the increased technical papers pro-
gram of the IRE Convention. The
show had to move because the U. S.
Treasury took over Grand Central
Palace. The Kingsbridge
Armory, connected to the very satis-
factory Lexington Avenue Hotel area

immense

by direct express subway, serves well
to expand the already outgrown ex-
hibit facilities of the Palace and pro-

Armory

Want more information? Usc post card on last page.

exhibit, as well as seat greater audi-
ences at the high-interest sessions.
In addition to the subways, free
busses leave the Waldorf every ten
minutes in which you may travel in
the congenial company of fellow en-

gineers, direct to Kingsbridge.

A Admission by registration only!
Registration serves for the four day
period. It is $1. for IRE members,
$3. for non-members, covering ses-
exhibits.
priced separately.

sions and Social  events

March 22-25, 1954
The IRE National Convention

and

Radio Engineering Show

THE INSTITUTE OF RADIO ENGINEERS
1 East 79th Street, New York City

January, 1954 — ELECTRONICS



“INTERFERENCE FREE” means

o

FA 1034A—18 CIRCUITS

From .5 AMP to 3 AMP
28 VDC to 115 VAC, 0-1000 CPS

Range 150 KC to 400 MC
Hermeticaliy sealed

=
L

FA 782—12 CIRCUITS

. From .1 AMP to 15 AMP
28 VDC to 115 VAC, 400 CPS

Ronge 150 KC ta 150 MC
Hermeticolly seoled

e

FA 959—15 cmcuns\i -

f ‘8’)(.
= o
8% FA 905—10 CIRCUITS )
AN From 4 MA to 5 AMPS
C 28 VDC to 600 VDC
" Range 150 KC to 400 Mc ¥
.~ . Hermetically sealed '
53 ) FA 5127 CIRCUITS From 800 MA to 5 AMP
F) From 100 MA to 5 AMP 115 VAC, 400 CPS
F] 100 VDC to 115 VAC Range 150 KC to 400 MC
? Hermetically sealed Hermeticolly seoled
[
| R
gl il e
DI et

Representative multi-section, high attenuation, hermetically sealed R.F. Interference Filters
for space saving, simple installationr and light weight applications.

and production of RF interference filters to make

7
[
4
; T
[ ] HE newest types of Interference-Free Radar, Inter-
" ference-Free Radio Transmitters, Interference-Free  YOUR products noise-free.
/] Rec;lvers, lgterflerentt:e-Frclaet N:otor-Ger;eratxf seftts’ The Filtron Company is a complete engineering and
/] Inte erence; ree E’;"ef ers, nserterence-dree reratt,  manufacturing organization that pioneered the
'l lnterﬂ‘a‘rence.- ree ectronic Systems. ant n}l:!;lCTeE%léS development of special filter types: subminiatures,
’ other “restricted” equipments incorporate high attenuation, completely hermetically sealed,
H BY FILTRON. high altitude, high temperature and wide-band
[ ] Our complete engineering and manufacturing organiza- multi-section units. Today we are producing more
" tion is devoted exclusively to the research, design filters than ever before.
[ |
- ENGINEERING: FILTRON'S highly specialized filter en- MANUFACTURING: FILTRON'S modern production facilitias
4 gineers will discuss, test, and design RF filters to make your comprise the following departments: Capacitor Manufacturing
f ] products *‘noise-free’”. They will meet with you at your Division ® Coil Winding Division ® Tool and Die Depart-
r’] plant, or in our own shielded laboratories. ments ® Environmental Test Deportment © Metal Drawing,
I} Fabricating and Stamping Departments.
'] TEST & DEVELOPMENT: FILTRON'S test and development
facilities are equipped with ALL interference-measuring and WHEN YOU HAVE A RF FILTER PROBLEM, CONSULT
[ test equipment, in strict accordance with oll Military FILTRON—THE MOST DEPENDABLE NAME IN RF INTER-
'5 Specifications. FERENCE FILTERS.
7 SALES REPRESENTATIVES
G. S. Marshall Co., Pasadena, Cal. * Roy J. Magnuson, Chicago, |li. ® Massey Associates, Inc., Narbeth, Pa., Woshington,
D. C. * Holliday-Hathaway, vCambridgo, Mass., Canaan, Conn., New York, N. Y., Great Neck, N. Y., Rochester, N. Y.,

An inquiry on your company letterhead will receive prompt attention.

» INC. > FLUSHING, LONG ISLAND, NEW YORK

"B ILTRON co.
INTERFERENCE FILTERS

LARGEST EXCLUSIVE MANUFACTURERS OF RF
39

INTERFERENCE FREE

Want more information? Use post card on last page.
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( Moldite Debendability

FERRICORES

Moldite’s famed precision production facilities
are now devoted to 3 major types of electronic components
—to give the industry a superlative core or coil form
for every electronic application.
Through years of continued engineering and research
Moldite has produced cores of guaranteed dependability,
economy, quality and uniformity. Our customers’
smooth running production lines tell the story best.
Specify a Moldite core specially designed
and precision made for you,
with absolute uniformity from first to last.

. . . Send for our new
Catalog No. 110 —
THE MOST COMPLETE
LINE OF CORES
IN THE INDUSTRY!

N ((N.S
M“\“\“ \!-tMs ) ““\\lS
B

e s

Robert T. Murray  Jerry Golten Co.  Martin P. Andrews  Perlmuth-Coleman & Assoc.  Jose Luis Ponte
614 Central Ave. 2750 W. North Ave. Mott Road 1335 South Flower Cardoba 1472
East Orange, N.J.  Chicago 22, 1ll.  Fayetteville, N. Y. Los Angeles, Cal Buenos Aires

40 Want more information? -Use post card on last page.
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MAGNETIC IRON CORES

FERRITE CORES

MOLDED COIL FORMS
(iron and phenolic)

MAGNETIC IRON CORES
FILTER CORES
THREADED CORES
SLEEVE CORES
CUP CORES

Samples promptly submitted upon request
for design, pre-production, and test purposes

NATIONAL

COMPANY

1410 CHESTNUT AVE., HILLSIDE 5, N, J,

January, 1954 — ELECTRONICS



FOR THE FIRST TIME

A

COMPLETE

PRESSURE
PICTURE

NORWOOD CONTROLS Type EP Pressure Pickup

&

Versatility — for use in dynamic systems . . . tested and proven on gasoline and
diesel engines .. . jet engines . .. rocket motors ... blast measurements .. . high
pressure, high temperature chemical reactions...hydraulic and pneumatic systems.

Full Scale Pressures — 500, 1,000, 2,000, 3,000, 5,000, 10,000 psi. .. response
down to O psi absolute with 1% of full scale accuracy and temperature compensation.

High Frequency Response—flatto 20,000 cps...natural frequency up to 45,000¢ps.

Flush Catenary Diaphragm — reduces changes in volume of pressure chamber
to a minimum.

A word about NORWOOD CONTROLS — This name stands for an expanding line
of commercial instruments for the measurement of pressure, flow, temperature
and weight. It represents a fresh concept of creative engineering which, combined
with New England manufacturing skill, is establishing new frontiers in the field of
instrumentation.

SR
\l NURWUUD CONTROL ENGINEERING CORPORATION
= . |\ 564 Providence Highway, Norwood, Massachusetts

&f ( 5 ( ) Norwood Controls representatives are located in principal cities.
o ,9/[ C NTROLS Complete technical information will be supplied upon request.

ELECTRONICS — January, 1954

Want more information? Use post card on last page.
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Stable, Low-Noise Carbon Controls
in ANY Combination You Want

You don’t have to compromise with quality to
get the carbon controls vour application requires.
I'or Mallory Controls are available in a complete
range of constructions, including single, dual
concentric and dual tandem types . . . with or
without switch.

Their noise level is nnusually low, resistance
values are unusually stable, and humidity dyift
is held to 109, . . . thanks to carbon elements
with a high degree of surface smoothness and
unusual density. Switches are built for long,
trouble-free service, with special silver contac-
tors and heavy gauge terminals.

Mallory Controls are built with ample rugged-
ness to stand any production line handling.

Expect more...

Get more

from M ALLO Y

They incorporate such mechanical features as
welded assembly, vibration-prool clinched termi-
nals, and heavy gauge lastenings.

Write today for the new catalog that describes
all Mallory fixed and variable resictors . . .
including both ecarbon and  wire-wound iy pes.

[ § CUSTOM-BUILT CONTROLS
‘N_r

| The control illusirated is Lvpical of the nan,
| special types which Mallory  mannfactures.
|  Designed for service adjustments in television
I receivers, il is a tab-mounted, bushingless model
L

cal mounting.

We'll be glad to consult with you on any special
adaplations  to  fit vour individual resisior
requirements . . .
for opportunities for resistor cost reduction.

|

|

|

l

|

|

I

|

witl a phenolic shalt . . . for especially economi- I
|

|

also, to analvze vour cirenits |
I

|

2

Parts distributors in all major cities stock Mallory standard components for your convenience.

Serving Industry with These Products:
Electromechanical—Resistors & Switches ® Television Tuners e Vibrators
Electrochemical —Capacitors o Rectifiers e Mercury Batteries

Metallurgical— Contacts ® Special Metals and Ceramics » Welding Materials

42 Want more information? Use post card on last page.

[P R MAULORY & CO.inc.] ‘]
MALLORY

P. R. MALLORY & CO., Ing,, INDIANhPOUS 6, INDIANA
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BROADBAND
MICROWAVE
POWER SIGNALS

as fast
as you

=

can turn

the dial

POLARAD Microwave $ignal Source

Make microwave measurements rapidly.
No mode charts or slide rule interpolations.

Turn only one dial and read the frequency directly
on the dial with assured power output throughout the
entire range.

Polarad’s automatic tracking mechanism corrects re-
flector voltages for you as the klystron cavity is being tuned.
Frequency accuracy is within 1%.

There are 5 models available, covering the range — 650 to
10,750 me . . . cach has approximately a 2: I frequency range with
continuous tuning ... power output: 10 to 100 mw .. .external
modulation: square wave or fm ... temperature compensated
klystron tube. Immediate delivery on all models.

Polarad Microwave Signal Sources save engineering man
hours in the laboratory and in the factory.

Unusual economy and accuracy in making antenna and transmission loss

measurements and standing wave determinations in the laboratory—excellent

for microwave component testing in the factory. Write for a complete catalog
and data today.

Model KX, Kiystron Power MINIMUM POWER AVAILABLE FROM POLARAD SIGNAL SOURCES
Supply, especially designed IN THE RANGE OF 650 TO 10,750 MC
for Polarad Signal Sources. MODEL MODEL MODEL o B

Works with all 5 models. —

Has special 1000 ¢ps square FREQUENCY RANGE _ S8R 38 SSM _$5X
wave output for modulating o - __ 650-1300MC - 4350-8250MC -10, 75QMC
purposes. MINIMUM low Range 150 15 10 13
POWER gMiddle Range 400 60 70 20
AVAILABLE (mw) High Range 100 40 15 10

Signal Sources in the range 10,750 to 50,000 mc available on special order.

-,ﬁa[ar ~1'4) POLARAD ELECTRONICS CORPORATION

100 METROPOLITAN AVENUE, BROOKLYN 11, NEW YORK

REPRESENTATIVES: Albuquerque * Arnprior, Canada * Atlanta * Boston ° Chicago * Cleveland * Fort Worth * Kansas
City ®* Los Angeles * New York * Philadelphia ® San Francisco * Seattle ® St. Paul * Syracuse * Washington, D. C,

ELECTRONICS — January, 1954 Want morc information? Use post card on last page. 43
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POLARIZED

CINCH SOCKET NO 9221 2 - ]
¢ .
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/ Plugged In for Easy Replacement

) S _— 2 Polarized for Correct Positioning

3 Still Can Be Soldered In The Set

Available In All Sizes.

Write for Further Information.

RECTIFIER DIVISION

415 N. College-Ave., Dept. E-1, Bloomington, Indiana
In Canada - 50 St. Clair Ave., N. W., Toronto

44 Want more information? Use post card on last page. January, 1954 — ELECTRONICS
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ENSURES BETTER PERFORMANCE AT LOWER PRODUCTION COSTS

ITS CHARACTERISTICS

INCLUDE:

High Dielectric
Strength . . .

*

Low Moisture
Absorption . . .

*

Mechanical Strength . . .

*

Low Loss and Good
Machinability.

* &

Ask for our new
Clevelite Folder.

ELECTRONICS — January, 1954

CLEVELITE is known for its dependability—uniformity—and ability to
meet required tolerances, which are particularly important in coil forms,
collars, bushings, spacers, tubes and many other products. Available in

diameters, wall thickness and lengths as desired.
Prompt deliveries are ensured by our large production facilities.

Tell us Your needs. Our Research and Engineering Laboratory is at

your service.

WHY PAY MORE? For the best . . .
Call CLEVELAND!

* Reg. U. S. Pat. Off.

CLEVELAND CONTAINERZ] =

6201 BARBERTON AVE. CLEVELAND 2, ORI

PLANTS AND SALES OFFICES at Chicago, Detroit, Memphis, Plymouth, Wisc, Ogdensburg, N. Y., Jamesburg, N. J.
ABRASIVE DIVISION at Cleveland, Ohio 5
CANADIAN PLANTY: The Cleveland Container, Canadag, Lid., Prescott, Ontario

REPRESENTATIVES

NEW YORK AREA R.T.MURRAY, 604 CENTRAL AVE., EAST ORANGE, N.J. ]
NEW ENGLAND  R. 5. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN. | ¢
CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE, CHICAGO [i
WESY COAST  IRV. M. COCHRANE CO., 408 S. ALVARADO ST, LOS ANGELES

Want more information? Use post card on last page 45
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STONIZED Spiral Phenolic
Tubes can give YOU many
of the best characteristics
of tubing you now use_
at much less cost!

It is true that tubing of other materials costs you far more than STONIZED Spiral Phenolic Tubes.
Upon close examination of your specifications, you may find that the very characteristics for which
you bought your present tubing are present in our STONIZED tubes.

These paper-base phenolic tubes with high dielectric strength, low moisture abscrption, and
good dimensional stability are available in various grades which can be punched, notched, slotted,
printed or have specially formed ends.

STONIZED Spiral Phenolic Tubes can be furnished in various wall thicknesses and lengths with
inside diameters as low as '/;¢”

Our quality controlied manufacturing process enables us to furnish you with a custom-made
product at a mass production price.

A phone call or letter to us today may mean a considerable saving to you.

STONE PAPER TUBE COMPANY, INCORPORATED
STONIZED PRODUCTS COMPANY, Inc.

900-922 Franklin Street, N. E., Washington 17, D. C.

46 Want more information? Use post card on last page. January, 1954 — ELECTRONICS



ACTUAL SIZE

JUNCTION TRANSISTORS

ELL deserved recognition has been given General

Electric’s new vacuum sealed junction transistors
throughout the entire engineering world. For here is a
product with performance characteristics second to
none. Designed for mass production at low cost, new
G-E transistors ideally answer the needs of multiple
commercial and military applications. Include this tested
and proved superior product in your design plans now!

For complete specifications and additional informa-
tion write today! General Electric Company, Section
414, Electronics Park, Syracuse, New York.

DESIGN FEATURES:

® To demonstrate positive climination of
temperature and humidity restrictions this
transistor was operated as the heart of a min-
fature radio transmitcer while frozen in a cake
of ice which was then melted and converied
into boiling water. Above ]J. H. Sweeney,
Manager of Marketing, G-E Germanium
Products, demonstrates the unique system.

NEWS FROM dur ADVANZED
DEVELOPMENT LABORAT )RIES

¥ Silicon Ratction rectifiers
<re capable —f Operating ¢

3 rzlatively higt. (e
G g -~ temper:
HefCtofore, ] Peratures,

VACUUM SEALED JUNCTION .. contaminat-
ing gases permanently eliminatedl!
WELDED SEAM CONSTRUCTION . free from
solder-flux contamination.

HIGH POWER QUTPUT.. case design makes
possible a collector dissipation of 150 MW,
HIGH FREQUENCY PERFORMANCE...speci-
fications cover operation at audio and
supersonic frequencies.

GENERAL‘ELECTRIC

Want more information? Use post card on last page.
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HERMETIC SEAL...unaffected by moisture,

HIGH TEMPERATURE OPERATION...rated
for @ maximum junction temperature of
100°C.

LONG LIFE.. stable performance through-
out the life of your equipment,

SMALL SIZE ... extremely compact design
provides added flexibility for all applica-
tions.

WAWLamercantadiohiston. com.
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C-Cores to meet any requirement
For your single-phase applications,
Arnold **C”-Cores are available in
any shape and quantity, and in any
size from. fractions of an ounce to
bundreds of pounds . . . wound
from Silectron strip in a wide
range of ulira-thin and heavier
gauges. (Sizes up to 10 lbs. in
12-mil strip; to any weight in
thianer gauges.)

43

made from SILECTRON strip
(grain-oriented silicon steel)

The use of “E” cores, wound from grain-oriented silicon steel, results in
weight and size reduction as well as higher efficiency and possible cost
savings. “E” cores can be supplied in a variety of window sizes and core
areas from 1, 2, 4 or 12-mil Silectron strip, for high or low frequency
3-phase applications. ® All Arnold cores are made by precision methods,
and carefully tested under closely controlled conditions to assure highest
quality and reliability. We’/l welcome your inquiries.

WRITE FOR BULLETIN TC-105

wab 4888

THE ARNOLD FNGINEERING ((OMPANY
= ;-':UB;SID!ARY CF ALLEGHENY LUDLU#M ESTEEL.-C;)R:_PC‘)RATIOM

‘General Office & Plant: fv;\orengé,fgillinafs

~ DISTRICT SALES OFFICES . . . New York: 350 Fifth Ave.

. lqsvltmgeles: 3450 Wilshire Blvd. ~ Boston: 208 Berkeley 5t

i

Want more informatian? Use post card on last page. Januory, 1954 — ELECTRONICS
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S

MOLDED JACKET IS

MOISTURE-RESISTANT

VAPOR-RESISTANT

SPR

AGUE

AND INERT.-TO FILM!

DEPENDABLE BORO-CARBON RESISTORS
...IN 2, 1, AND 2 WATT RATINGS

{

|

Now for the first time you can obtain a superior yet
relatively low cost film-type resistor for military elec-
tronic gear—resistors that not only meet the severe
performance requirements of Military Specification
MIL-R-10509A, but are capable of full voltage dissi-
pation at 70°C ambient!

Sprague Type 4E, SE, and GE Filmite B resistors
are housed in a dense molded jacket which not only
provides unexcelled physical protection for the film
resistance element but serves as a barrier to moisture
and vapor, the twin enemies of all film-type resistors.

Boro-carbon films are unusually sensitive to mois-
ture. Protection against moisture in any form is a pri-
mary requirement for successful long term stability
of resistance. The low-loss phenolic housings on
molded Filmite resistors not only shed water but are
vapor resistant and inert to the film material. There

PIONEERS IN ELECTRIC AND

is minimum possibility of field failure through elec-
trolytic action and penetration of moisture or vapor
through the dense molded jacket.

Other features of molded Filmite B resistors are
special low-contact-resistance, low noise end termi-
nations held rigidly in place on special ceramic cores,
extremely low temperature and voltage coefficients
of resistance, and excellent load-life and high fre-
quency characteristics.

For complete engineering data, write for

Engineering Bulletin No. 130 to:
SPRAGUE ELECTRIC COMPANY
35 Marshall Street, North Adams, Mass.

DIMENSIONS RESISTANCE
(OHMS)

At i T O
4E Y % Vi 100 1 Meg. 350
SE 1 14 % 100 2 Meg. 500
6E 2 2% % 200 10 Meg. 750

Standard Resistance Tolerances: 1 2 and 5%

ELECTRONIC DEVELOPMENT

NORTH ADAMS, MASSACHUSETTS
EXPORT FOR THE AMERICAS: SPRAGUE ELECTRIC INTERNATIONAL LTD., NORTH ADAMS, MASS,
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Revolutionary new method wraps connections
so tightly that
soldering is unnecessary

Here is a method that produces electrical connec-
tions more reliable than the most skillfully soldered
connections . . . in a fraction of the time ... at a
fraction of the cost. Operator training takes only
minutes instead of days.

By replacing hand operations with pneumatic or
electric Wire-Wrap Tools, you get consistently
uniform connections all through the day. Rejects are
greatly reduced . . . inspection becomes simple . . .
production costs are cut.

Investigate this revolutionary new process—write
for Bulletin No. 11, today.

J ineerr wire

Z/P... AND
are now available from Keller—
the original manufacturer

50 Want more information? Use post card on last page. January, 1954 — ELECTRONICS



Manufactured under patent

license agreement with
Western Electric Company
Incorporated

3 /70 FASTENED

KELLER
Jine-l |
TOOLS

KELLER TOOL CO. ! ONLY ONE PO
Grand Haven, Michigan N AN o . S0

AIR TOOL WEIGHS
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Ucinite Electrical Assemblies

SHOCK MOUNTS '

Offered in several sizes—
brackets and durometer of
rubber bushings can be varied.
With threaded Teenuts or plain
bushings. Insuloted versions if
needed.

SWITCHES '

Oak type switches manufac-
tured as a licensee. Variety of
rotary and push-button as-
semblies to specifications,

METAL STAMPINGS '

Volume production in Metal
stampings. Years of engineer-
ing and tooling skill available
to solve your particular prob-
lem,

The UCINITE Company

‘ BATTERY CONNECTORS

Wired snap-on units for use
with batteries equipped with
United-Carrelectrical snap
fasteners. Wiring to customer's
specifications.

‘ TUBE CAPS

Positive gripping, heat treated
steel sprivig; in cofona resistant
metal housing. Insulated or
non-insuvlated. Wired to speci-
fications. Type shown has
silicon shield for special ap-
plication.

‘ TEST JACK

Ucinite's quality jack for .080
probes. Beryllium copper con-
tacts. Nylon insulation in colors.
Metal shell for firm dependable
mounting.

DIVISION OF UNITED-CARR FASTENER CORP.

Newtonville 60, Massachusetts
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ANODE CONNECTORS '

Plug ‘button contacts for posi-
tive, firm connections. Corona
resistant neoprene or silicon
shields in straight or right
angle types. Wiring to cus-
tomers specifications.

SNAP SWITCHES »

Precision, momentary contact
push-butten switches. Small
and dependable. Several cir-
cuit arrangements. Water tight
version shown.

Waant more information? Use post card on last page.

‘ BANANA PINS

Four sizes of plugs with one-
piece beryllium copper springs.
Adaptable mounting ends in
threaded, staking, or solder lug
types. Similar Mating Jacks
also available.

‘ TUBE SOCKETS

Ceramic octals and special
types. Ring or saddle mount-
ing. Open ended plates for
shock mounting with ‘rubber
grommets. J A N types.

‘ VIBRATION ISOLATORS

Equifiex (1 to 1 ratio) metal
mounts ensure long life, fit
small spaces, can be used in
any direction. Three sizes, cup
or.plate mountings.

January, 1954 — ELECTRONICS
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Here is a

CRT Exterior Wall Coating
that’s Fast-Drying,
Adherent, Opaque

‘dag’ Exterior Wall Coating is a dispersion of
extremely fine graphite in lacquer.

It is easily applied by spraying, and dries for
handling in 2 to 3 minutes. Maximum adhesion
is obtained by drying at room temperature for 24
hours . .. with the same result from infra-red at
100°C. for V2 hour.

The coating obtained is as smooth as the glass
itself and as black as coal. Its adhesion is so good
that scratching it is almost an impossibility. Water
won'’t loosen it either.

Acheson Colloids can also supply appropriate dis-
persions for coating interiors of tubes.

You can have more detailed data by asking for

Bulletin No. 433-5 A.

Dispersions of molybdenum disulfide are available in
wvarious carriers. We are also equipped to do custom
dispersing of solids in a wide variety of vebicles.

dag| Acheson Colloids Company, port suron, wicn.

DISPERSINS ) .. also ACHESON COLLOIDS LIMITED, LONDGK, ENGLAND

Unlts of Acheson Industries, Inc.
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WHAT

Encaps

@ r g fAM WIDLCL

i

Engineers, buyers, and purchasing agents during the
past year have had thrust upon them something new
to consider in the precision wirewound resistor field.
Verbally and through the medium of advertising it
has been relentlessly stated that encapsulated resis-
tors exceed and surpass MIL-R-93A and JAN-R-93
specifications, but frequently without proof of per-
formance. Quite to the contrary, there have been
production difliculties. overnight changes in encap-
sulating materials, and reluctance to reveal just what
these encapsulation materials were. As evidenced by
previous messages in this series, Shallcross helieves
it better to reveal than conceal!

The bobbins and the coating in Shallcross “P”
type wirewound encapsulated resistors are the same
mineral filled. pigmented epoxy resin. The material
is “hot” curing, which simply means that it cures
at a much higher temperature than “cold” resin.
Some “cold” resin resistors now on the market have
one major failing, they become deformed after tem-
perature cveling. Shalleross encapsulated resistors
remain unaflected.

The efhicient Shallcross encapsulation results in
a sealed resistor with a physical configuration (see
sketch) providing maximum winding area and leak-
age paths, minimum size and weight, and aesthet-
ically, retention of the visual identity of a precision
wirewound resistor. The seal of Shallcross “P” type
resistors cannot be broken by flexure of the lugs.
The lugs are designed so that excessive flexure
will result in bending of the lug outside of the
encapsulation.

Shallcross “P” type encapsulated resistors pass
military qualification approval tests easily and are

ABOUT

ulated

FiBr
RESISTORS?

the only resistors to date to pass the more stringent
qualification approval tests of a leading eastern
manufacturer of electronic equipment. This test re-
quires 24 temperature cycles from —65°C to

longer leakage path lug provides for lug design
wrap around or feed protects seal

through termination

between terminals

rle-= =¥ -~
[ J
¢ 1 |
e e e R e B = | \_//

longer leakage path
to mounting hardware

Dotted outline shows
size of ordinary resistor

4100°C as compared with only 5 cycles from

-55°C to 4-85°C required hy MIL-R-93A. In qual-
ification approval tests more rigid than MIL-R-93A,
another leading eastern airborne electronic manu-
facturer reports that Shallcross “IP” type resistors
passed all tests without failure. Three other manu-
facturers tested had from one to nine failures in
each test.

The “P” type sealed resistors are unquestionably
the most outstanding development in sealed pre-
cision wirewound resistors since Shallcross patented
the sealed-in steatite “1100” series in 1945. Both
the old “1100” series and the new lower cost “P”
types pass the immersion cycling tests of JAN-R-93,
Characteristic A.

Test data, available styles and ratings for Shall-
cross “P” type resistors are yours for the asking.

Write for Engineering Bulletin L-30.

1929 Our twenty-fifth year 1954

SHALLCROSS MANUFACTURING COMPANY

L 4

522 PUSEY AVENUE, COLLINGDALE, PA,
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The fifth of a series to promote a better understanding of the performunce characteristics of preeision wire-wound resistors.

January, 1954 — ELECTRONICS



AXIAL LEAD ENCAPSULATED
RESISTORS
Ideal where space and weight are at
a premium, these resistors have securely
anchored leads that cannot break the
seal. Available in five sizes, including
several that conform to MIL-R-93A style
RB52.

LUG TYPE ENCAPSULATED
RESISTORS

Available in all MIL-R-93A styles with
commercial ratings to 3.5 watts, Shall-
cross ‘P’ type resistors are suitable for
125°C operation.

twenty f'ffh year

Shallcross
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