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HIGHEST RELIABILITY
FOR MILITARY AND
INDUSTRIAL USE

Listed belcw ar2 pist a few of the 50 new stock items in the United her- . "
metic power series. These MIL-T-27 power ccmponents add to the 200 {x’/ B
othe hermetic steck items of filter, audio, and magnetic amplifier types.

Through the use of proven new materials and design concepts, an unparalleled degree of life and rzlability S A
has been attained, considerably exczeding MIL-T-27 requirements. Test proved ratings are provided, not o ot
Iv f il icati b i ial, 9road t i i ° hient QIS
onlv for mititary applications but fcr industrial, 9roadcast, and test equipment service (55°C. ambient). =70
For complete listing of these new items, write for Catalogue #56. U \?I/
MIL-T-27 RATINGS IN REGULAR TYPE INDUSTRIAL RATINGS IN BOLD TYPE
TYPICAL POWER TRANSFORMERS, PRI: 115V, 50-60 cycles,
Twpe HV Sec. Approx* DC Fil Approx® MA Fil. MIL
o C.T.  DCvolts MA wdg DC volts nc wdg. Case —— ) .
- = nite series power trans.
500 L 180 65 L 170 75 : . .
H-81 C 265 G 6.3VCT-34 ¢ 240 65 6.3VCT-3A HA formers are available in types suited
20 (L: §83 gg Ea2A é ;g{,’ ;g SN2A to every electronic application.
700 L 255 170 7 o 20 Proven ratings are listed for both
H-84 C. 400 110 6.3V-5A C 360 150 6.3V-6A KA high voltage outputs ... condenser
oy mee e | L i ey and chake put Tl circuits
— 730 L 245 320 ] L 210 420 . military and industrial applications.
H 87 C 39 210 6.3V-6A C 350 310 6.3V-6A NB « G2
8OO L 275 300 6.3V-2A L 245 400 6.3V-2A Vo9 q
C 440 200 5V-4A ¢ 400 300 5V-4A A &
H-93 1000 L 370 280 6.3V-8A L 340 340 6.3V-10A oA % PN Q@s
1200 L 465 250 ss.avs-zxx L 455 300 séz‘alvéiA o 8% 4

*After appropriate H series choke. L ratiigs are choke infut filter, C ratings are condenser input,

A FEW TYPICAL LISTINGS OF FILTER REACTORS.

N . . Type ind. @ MA Ind. @ MA Ind. @ MA Ind. @ MA Res. Max. DCV*  Test V. MiL
Unrted “H" series filter reactors are No. Hys.  DC Hys.  DC Hys. DC Hys.  DC onms  Ch. Input  RMS Case
extremely flexible in design and rat H-71 20 40 185 50 155 50 10 70 350 500 2500 £B
ing. Listings show actual inductance 8] _M73_ 1 100 9.5 125 75 150 55 175 150 700 2500 HB
tat foLl" td'ﬂere”t \{al;est 9f|DC' ?old 3 H-75  11. 200 10 230 85 250 6.5 300 90 700 2500 KB
n re mdustria -
yre Tistings are apphica H-77 10 300 9 350 8 390 6.5 435 60 2000 5500 MB
tio1 maximums
3  H79 7 800 6.5 900 6 1000 5.5 1250 20 3000 9000  9x7x8

*Based on maximum ripple voltage across choke in choke input filter circuit, in terms of DC output voltage.

TYPICAL FILAMENT TRANSFORMERS, PRI: 105/115/210/220V., 50-60 cycles.

Type Sec Amps. Amps. Test Volts MiL
No Volis (MIL) {Ind) RMS Case
H-121 S 10 12 10090 8 United “H” series filament trans-
H-124 5 g 3 2000 FB formers have multi-tapped primaries,
H-127 20 30 21000 NA good regulation, and are rated for
H-131 o 5?3(-;'[ 2 2? 2500 fB Q% 20 ‘bQ" industrial as well as military service.
EYREY) " 63T 6 7 2500 JA DS
I o e =5 : 6 4 QR
H-136 14, 12 11CT 10 14 2500 LA

TYPICAL PLATE TRANSFORMERS, PRI: 105/115/210/220V., 50-60 cycles.

iy,
ey N

United “H"" series plate transformers S, Secad GHRICS MAN Ehoke e Doke
[ te dual high volt ti bliba Type C1.  DCvolts De No. nC No. Case
ncorporale dua’ Nigh voTlage ratings H-110 1050 380 275 H-75 385 H-77 MB
and tapped primaries to provide ver £ ‘ 1200 265 250 H-75 350 H-77
satile units for a wide range of mili- H-113 2500 1050 280 H-77 340 W17 SYsx6x7
tary and industrial electronic appli- 3000 1275 250 H-76 300 H-76
calions. Large units have terminals : H-115 iigg }ggg ggg :;; ;gg :;; 8% x 612 x 8
opposite mounting for typical trans. : _
mpi?ter el . H-117 5000 2125 900 H-79 1100 H-79 1312 x 11 x 141

se. ] 6000 2550 800 H-79 1090 H-79

*After filter choke. All ratings are for choke input filter.

UNITED TRANSFORMER CO.

150 Varick Street, New York 13, N. Y. * EXPORT DIVISION: 13 E. 40th St., New York 16, N. Y.
CABLES: ""ARLAB”
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ULTRAVIOLET CHECKS COLOR PHOSPHOR DOTS—Color tube dot
patterns are inspected under ultraviolet excitation at Sylvania Electric’s
Seneca Falls plant. Hand-held Black Light Eastern Mineralite excites blue-
green phosphors as shown in circle insert (see page 190)
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>IN THIS ISSUE . . . To help
readers find articles that we have
published in the last twelve
months, we have augmented our
index service. Starting on page
64A, there appears the regular
index of all technical articles, an
author’s index, the Industry Re-
port index, and a separate topical
index of all feature articles with a
short summary of each.

The job of preparing the 1956
annual index involved typing,
alphabetizing and numbering 2,241
index cards. This job fell to edi-
torial assistant Barbara Hearst
after the cards had been cross-
indexed by assistant editor Dave
Findlay.

The amount of work involved
did not bother Barbara half as
much as did the constant fear of
dropping a stack of cards after
putting them in alphabetical order.

A second fear was the develop-
ment of a delicate but discernible
unladylike muscle in her arm as
a result of operating the card-
numbering machine.

Incidentally, for readers who
need them, we have cumulative in-
dexes for the years 1930 through
1939 and 1940 through 1949,
stapled together, available for one
dollar.

» COMING SOON ... When we re-
ceived a manuscript entitled ‘“All-
Transistor Electromagnetic Guid-
ance System” it sounded like a
good guided missile story. Partic-

electronics
December, 1956 Vol. 29, No. 12
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TALK

ularly since it was written by an
Air Force officer.

The article will appear soon,
under a slightly different title, but
don’t look for military secrets. The
“missile” being guided is a feed
cart for a large chicken farm.

The ingenious system was de-
signed by author Knight while a
civilian and before Uncle Sam
called him back to active duty.

» WHITE SHEETS . .. Technical
editors visiting plants involved in
design of electronic equipment
sometimes see the trees and not the
whole forest. They see engineers
and discuss with them the circuits
and techniques of equipment
under development; these matters
make the meat of technical articles
that appear later in issues of
ELECTRONICS.

Because they concentrate on
technical information editors do
not always appreciate the plant
layout of engineering facilities,
the environment in which design
work is done. It remained for a
cartoonist to remind us about the
forest. Visiting a plant, he saw it
differently from us, and his draw-
ing, shown here, has impact and a
novel twist, . . .

Engineers and draftsmen are
not the only people who deal in
“white sheets.” For many years
we have used a special white sheet.
One attaches to every manuscript
immediately on receipt. On one
side of it staff men record their
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"Oh lovely, pure white sheet . .
you bring forth today?’’

reviews and comments for assay
by the Editor, and recommend
acceptance or rejection.

After acceptance, the other side
of the white sheet becomes a
master for the various bits of in-
formation such as estimated
length of text, size of drawing and
photographs, relative importance

.

[yt"kk

9

. what strange, new, wonderful development will

of the various illustrations and
other details that later act as
guides to people in the layout and
production departments.

This side of the white sheet is
blank when an editor is assigned
an accepted manuscript to work
on. So his reaction might very well
be just like that of the engineer.
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In Evrope, contact Sorensen-Ardag,

“The authority on
controlled power for research

and industry”

clean, functional, careful attention
to small-details. Not always vital,
but indicators of quality design,
workmanship, and materials.

If somebody else can do it better,
more economically and faster — like
we make power supplies — we buy
it. Either way, it means better qual-
ity for yau,

WHEN YOU SPECIFY POWER SUPPLIES

. . . you are entitled to all of the benefits of complete facilities,
thoroughly experienced engineers, wide product range, prompt
delivery and competitive prices.

WHY SETTLE FOR LESS?

Take a standard DC requirement, anywhere between 6 and 1000
volts. You need a good, reliable standard DC source — you want to
be able to install it and forget it. You want it promptly and, since
it's a standard item, you want it for a reasonable price.

If you investigate Sorensen’s ‘Nobatron”* group — more than 70
models available “off the shelf” — and look a bit deeper than the
electrical and mechanical specs, here’s what you'll find:

*Reg. U.S. Pat. Off. (NO EY‘!ERIES—ELECYRONIC CONTROL)

rugged construction — sound engi-
neering proved by tens of thousands
of successful units.

specializing in power control —is
more than 215 man-years. That
means less ‘'second guessing,’’
less engineering time, faster deliv-
ery, lower cost, And better units.

$irm, long lasting connections —
hallmarks of skilled people. You
don’t learn this workmanship over-
night, but it's the key to a reputa-
tion for precision,

work together to put all of these
facilities, all of this experience, at
your immediate disposal. All it takes
is a phone call.

In short, don‘t just buy “‘a power supply.” Whether it's a precision regulated
source for a special job, or a standard low cost unit, start with Sorensen ...

SORENSEN & COMPANY, INC.

o

®
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375 EAIRFIELD AVE. * STAMFORD, CONN.

Eichstrasse 29, Zurich, Switzetland, for all products including 50 cycle, 220 volt equipment,
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FOR THE

ENGINEER

SCIENTIST

RESEARCH WORKER

TECHNICIAN _
H‘ E nl
[ Fumscio]
Il
A JOURNAL OF INSTRUMENT ENGINEERING

VOLUME ELEVEN NUMBER ONE
JANUARY (957

The January 1957 issue of TECHNIQUE
commences volume eleven of our

journal of instrument engineering, and

includes the following articles: e

““The New Portable Picture Transmitter (D-770)"". The scope of TECHNIQUE is reflected in the

. . . diversity of its cover illustrations. The cover of this

T

The Use of Magslips in the Recordmg of Infra-Red issue depicts an essential component of our comylete
Absorption Specrra’’. range of Synchro Test Gear.

Every quarter, TECHNIQUE brings to its readers

interesting and informative articles on Muirhead M AI L TH IS cou PON

precision electrical instruments and how they are MUIRHEAD INSTRUMENTS INC.
677 Fifth Ave., New York 22, N.Y.

serving in the fields of research, industry and educa-

tion. Maybe some of these applications provide the NAME

answers to your own problems. We shall be pleased STREET

to mail copies to your address regularly. cITy ZONE
STATE -
COMPANY
POSITION = SR —

TECHNIQUE

| MUIRHEAD INSTRUMENTS INC - 677 Fifth Ave - New York 22 - N.Y. - US.A. PRECISION
MUIRHEAD INSTRUMENTS LIMITED - STRATFORD - ONTARIO - CANADA ELECTRICAL
MUIRHEAD & CO. LIMITED - BECKENHAM - KENT - ENGLAND INSTRUMENTS

ELECTRONICS — December, 1956 Want more information? Use post card on last page. 5
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complements

k% —offer stage-by-stage
flexibility for every
basic portable
radio design

Want more information? Use post ‘card on last page. December, 1956 — ELECTRONICS



A full line of NPN

transistors for
portable radio

—offers uniformly high quality,

highest gain, and a stage-by-
stage choice for desired power
supply, sensitivity and output

LEADING manufacturers who insist on
the highest quality components for their

MIXER OR CONVERTER
2N194 — Vee — )5V

— gain — 15 db min.

ighes . ] - OSCILLATOR
transistorized portable radio designs are 2”"”2___‘"]9 . 1oy INI93 — Vee — 15V max.
choosing Sylvania AII-NPN transistor —aishes TBldbimins INZ1T — Vee = 10 V max.

complements for good reasons.

Sylvania’s experience in volume manu-
facture of NPN alloy junction transistors
assures uniformly high quality—amazingly
few line rejects.

And, whatever the power supply
requirements, sensitivity, or output,
Sylvania offers the designer complete
flexibility in a line of transistors which can

1

IF
N9 — Vee = 20V
— gain — 24 db min_

2N216 — Vee — 15V
— gain — 24 db min

be interchangeable with PNP types. K

Check this block dia.lgram..lt outlines DETECTOR CLASS B OUTPUT
the stage-by-stage choice which is afforded IN6O {2) — 2228
the designer. Mixer-oscillator or converter — gain = 25 db min.
stage is a matter of desired balance |
between sensitivity and signal-to-noise DRIVER
ratio. Thcrc’s a choice of IF for. most M35 — Vee — 25 Vmpx | (2 — w214
economical dcsngp based bandwidth, power — gain = 30 db min. ~ gain = 25 db min.
supply, and required output.

For complete details write on your
company letterhead. Address Dept. M20R.

SyLvANIA ELECTRIC PRODUCTS INC.
1740 Broadway, New York 19, N. Y.

in Canada: Sylvania Electric (Canada) Ltd.
Shell Tower Building, Montreal

¥ SYLVANIA

LIGHTING + RADIO + TELEVISION +« ELECTRONICS +« ATOMIC ENERGY

Want more information? Use post card on last page. 7
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300 ! .
., Electronics Qutput Index
250
X225
i
200 Year Ago  Previous Month Latest Month
1947=100 295 o
i 267.2 275.0 0.,
150 Sept. '55 Aug. '56 Sept. '56
125
100 JFMAMIJASOND JFUAMJIASONDIFUAM JSASONDSFUAMIIASONDIFMAMIIASONDIFUAMIJASOND J F ¥ A ¥ J J A § 0 N D
1950 195I 1952 1953 1954 1955 1956
Latest Previous Year Latest Previous Year
Month Month Ago Month Month Ago
RECEIVER PRODUCTION BROADCAST STATIONS
(Source: RETMA) Sept. ‘56 Aug. ‘56 Sept. ‘55 (Source: FCC) Oct. ‘56 Sept. '56 Oct. '55
Television sets, total .. .. 894,211 612,927 939,515 TV stations on air. ... 509 507 473
With UHF ... ..... 96,785 90,419 140,022 TV stations CPs—not on air 114 113 110
Color sets .......... ar nr nr TV stations—new requests 56 54 35
Radio sets, total ....... 1,319,189 990,845 1,302,350 A-M stations on air. . .. 2,969 2,958 2,788
With F-M ... ....... nr nr 27,313 A-M stations CPs—not on air 121 106 110
Auto sets .......... 349,790 198,087 511,278 A-M stations—new requests 282 276 235
F-M stations on air. ... 528 527 539
F-M stations CPs—not on air 20 19 14
RECEIVER SALES F-M stations — new requests 9 9 9
(Sourcei .RETMA) - Sept. ‘56 Aug. '56 Sept. ‘55 COMMUNICATION AUTHORIZATIONS
Television sets, units .. 763,881 566,158 978,838 (Source: FCC) Sept. 56 Aug. ‘56 Sept. ’
Radio sets (except auto) 756,345 681,152 753,068 : ent. ug. '5 EpthDS
Aeronautical .......... 51,826 50,641 44,183
Marine . ............. 59,073 58,432 52,908
Police, fire, etc. ....... 21,346 21,153 19,153
RECEIVING TUBE SALES Industrial . .......... 31,957 31,146 26,357
(Source: RETMA) Sept. ‘56 Aug. ‘56 Sept. ‘55 Land transportation .... 9,164 9,141 8,078
Receiv. tubes, total units 44,432,000 43,948,000 47,588,000 AEIEL] voom yenzalll [P oy s
Receiv. tubes, value.... $35,093,000 $34,507,000 $34,596,000 o L T R
Picture tubes, total units 1,249,624 1,099,605 1,202,430 DISSSEEr aggzmavessyys = £y i
Picture tubes, value.... $21,709,064 $19,628,837 $22,867,851 Experimentall o uemenmrs o i Ly
Common carrier ....... 2,418 2,412 2,001
R B EMPLOYMENT AND PAYROLLS
INDUSTRIAL Latest Previous 9 Year (Source: Bur. Labor Statistics) Sept. ‘56 Aug. ‘56 Sept. '55
L Quarter Quarter Ago Prod. workers, comm. equip.  404-100-p 397,100-r 389,700
TUBE SA ES Av. wkly. earnings, comm. . . $76.92 -p $75.76 -r $74.34
(Source: NEMA) 2nd ‘56 1st ‘56 2nd ‘55 Av. wkly. earnings, radio. . . $74.15 . -p $73.75 -r $70.30
Vacuum $7,680,250  $8,754,054  $9,832,751 Av. wkly. hours, comm... ... 40.7 -p 403 - 413
Gas or vapor ........ $2,983,488  $3,394,059  $3,365,008 Av. wkly. hours, radio. . . .. 403 -p 403 -r 40.4
Magnetrons and velocity )
modulation tubes ... $16,254,025 $15,136,522 $13,193,395 SEMICONDUCTOR SALES ESTIMATES
Gaps and T/R boxes. . . $1,238,469  $1,455,558  $1,677,574 Aug. ‘56 July ’56 June ‘56*
Transistors, Units ...... 1,315,000 885,000 1,131,000
MILITARY PROCUREMENT
; , STOCK PRICE AVERAGES
(Source: Defense Dept.) ... Ist 5% ath 55 e (Source: Standard and Poor's) Oct. '56 Sept. ‘56 Oct. 55
AP oo $40,490,000 $48,477,000  $2,833,000 & , ‘ pt. e
NaVY friinsaas avec 14 $28.700,000 $20,378,000  $43,147,000 Radio-tv & electronics ...... 3706 389.0 428.9
Air FOrce .............. $124,828,000 $131,938,000 $133,503,000 Radio broadcasters ........ 457.0 484.9 486.9
Total—Electronics ... ... $194,018,000 $200,793,000 $179,483,000 p—provisional r—revised nr—net reported

#1955 not available

FIGURES OF THE YEAR

Television set production

Radio set production
Television set sales

Radio set sales {except auto)

Receiving tube sales

Cathode-ray tube sales

TOTALS FOR FIRST NINE MONTHS 1955

1956 1955 Percent Change Total
5,229,271 5,760,506 — 9.2 7,756,521
9,535,896 9,949,620 — 4.2 14,894,695
4,603,599 5,149,977 —10.6 7,421,084
5,405,052 3,942,676 +37.1 6,921,384
347,436,000 347,668,000 = 0 479,802,000
8,087,352 7,680,781 4+ 5.3 10,874,234

December, 1956 — ELECTRONICS



electronics—December * 1956

AEE AW,

U.S. Orders More Heat-Seeking Mis

SIDEWINDER with infra-red guidance system is loaded aboard Navy plane as . . .

Electronics firms share $30 million
for heat-seeking missile now op-
erational with Sixth Fleet

NEW contracts totaling some $31
million for the production of guid-
ance and control units for its new
air-to-air guided missile, Side-
winder, have been awarded to elec-
tronics firms by the Navy.

Two Navy squadrons possessing
a Sidewinder capability already
have been deployed with the fleet.
Attack Squadron 46 is on the USS
Randolph with the Sixth Fleet in
the Mediterranean area and
Fighter Squadron 211 is aboard
the USS Bon Homme Richard with
the Seventh Fleet in the Western
Pacific.

» Awards—The contracts, in the
approximate amount of 814 and

ELECTRONICS — December, 1956

$17 million, were awarded to
Philco Corp. and General Electric.

They include both Navy and Air
Force requirements for the mis-
siles. Funds were authorized by
the Congress in the fiscal year 1957
budget.

Cost of the missiles is less than
originally estimated because of
consolidation of Navy and Air
Force requirements, and also be-
cause during the development of
Sidewinder by the Navy, every
effort was made to keep the mis-
sile simple and readily producible.

» Use—Rear Admiral F. S. With-
ington, chief of the Navy’s Bureau
of Ordnance, said that Sidewinder
represents a new approach to
weapons systems for defense
against supersonic aircraft. The
new missile has very few moving
parts and no more electronic com-

siles

ponents than an ordinary radio.
It uses an infrared guidance sys-
tem. The simplicity of the missile
makes it possible for Navy men to
handle and assemble it without un-
dergoing specialized technical
training.

» Companies—Sidewinder was de-
veloped by the Naval Ordnance
Test Station, China Lake, Calif.
under the direction of W. B. Mec-

Lean, technical director, who
originated the concept of the
entire weapons system. Philco

Corp. was awarded the first pro-
duction contract for the missile.
Other industrial concerns con-
nected with the Sidewinder pro-
gram are the Avion division of
American Car and Foundry, which
produced experimental missiles
used in the research and develop-
ment program, Eastman Kodak Co.
and the Bulova Research and De-
velopment Laboratories.

Mil-Reps Become Big
Business In Electronics

Defense Department recognizes
service as growing and perma-
nent part of military electronics

TECHNICAL representative service
that was born after World War II
as a stop-gap aid to supply tech-
nical manpower to the military for
increasingly complex weapons sys-
tems, has bloomed into a perma-
nent and sizable business for the
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electronics industry. Its perma-
nence as far as the military is con-
cerned is indicated by the fact
that the Defense Department has
recognized the service and will
soon put out policy directives to
provide uniform policy guidance
for technical representative serv-
ice contractors.

» Firms—About 25 electronics
manufacturers have separate divi-
sions set up to provide tech rep
services to the military. In addi-
tion, numerous electronics firms
supply technical manpower to the
military as a part of contract over-
head and not as a separate service.

Latest electronics manufacturer
to go into the tech rep business
across the board is Du Mont. Two
electronics firms do the bulk of
the business in the tech rep field
and have the largest number of
men in the field, possibly over 75
percent.

» Cost—it is estimated that the
Department of Defense spent $65
to $70 million last year for tech
rep services, mnot including
amounts spent as part of overhead
in equipment contracts. Over 75
percent of this amount went to
electronics technical representa-
tives.

As a rule of thumb, the military
estimates that it costs about $10,-
000 2 man per year to secure the
services of tech reps. This is the
contract price and not tech rep
salary. According to the Depart-
ment of Defense tech rep contrac-
tual rates range up to $18,000 a
man per year with a normal range
of between $12,000 and $15,000.

» Use—Air Force is the biggest
user of tech reps and spent over
$40 million last year. Army, mainly
through Signal Corps, is estimated
to have spent over $10 million on
tech reps in 1955 and Navy’s bill
surpassed $5 million.

Not counting personnel supplied
with equipment as a part of con-
tract, there are between 7,500 and
8,500 technical representatives
working with the military.

U. S. tech reps have been sta-
tioned in nearly every nation out-
side of the iron curtain.
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Industry Heads Toward $22 Billion

By 1966 all segments of electron-
ics business will have increased,
doubling present total volume

FroMm an $11.5 billion industry at
the present time the electronics
industry in the U. S. will grow to
more than $12.25 billion next year,
will surpass $15 billion in 1960,
exceed $18 billion by 1963, and in
1966, will be an industry with
sales and revenues totaling more
than $22 billion. This is the latest
prediction of F. W. Mansfield of
Sylvania, chairman of RETMA’s
statistical policy committee.

» TV—In 1955, the public pur-
chased 7,456,000 sets, and 1956
sales may fall only a few thousand
sets short of this mark. The dol-
lar volume of set sales this year
will be approximately $966 million
at factory-door value. By 1960 set
sales will total 8.2 million annu-
ally, representing a volume of
more than $1.1 billion. In 1966, the
unit sale should total 10.6 million
sets, with a factory value of $1.4
billion.

» Color—Sales of color sets to the
public in 1956 were estimated at
150,000. In 1957 color sales may
increase to 250,000. By 1960 the
public will be buying 2.2 million
color sets a year, 5.1 million in
1963, and 7.9 million color sets in
1966, when black-and-white sales
will have declined to 2.6 million.
These estimates are predicted on
the assumption that the average

value per set, at the manufactur-
er’s level, will decline to $325 in
1957, to $220 in 1960, $170 in 1963,
and to $150 in 1966.

» Radio—Sales of home radio sets
will total about 8.1 million units,
with a total factory value of $162
million, for 1956. In 1957, 8.5 mil-
lion sets will be sold at a value of
approximately $162 million. Set
sales will surpass 9 million sets
annually between 1960 and 1966.
The public will buy 9.6 million
home radios with a value of $182.4
million in 1966.

Auto radio sales will range from
6 million to 7 million over the next
ten years, with 1956 sales totaling
6 million units valued at $120 mil-
lion. By 1966, it is expected 7 mil-
lion auto sets will be sold at a
volume running to $150 million.

» Phonos—Sales of recorders, pho-
nographs, and other entertainment
devices should rise from $160 mil-
lion this year to $165 million in
1957, to $185 million by 1966.

» Military—The government is
spending approximately $2.9 billion
annually for electronics equip-
ment, and next year the figure is
expected to exceed $3 billion. By
1963 defense buying of electronics
products will amount to nearly
$3.8 billion and, by 1966, the total
should be in excess of $4.1 billion.

» Industrial—Electronics in com-
merce and industry will show a
greater percentage gain in the
next decade than any other area

(Continued on page 12)
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miniaturized

TRIED AND PROVEN in thousands of transistor
radios, Sprague’s miniaturized line of Cera-Mitex
disc capacitors is building an enviable record of
trouble-free service in the field.

Mass production of a standardized line of the five
popular capacitance values in the new smaller 50
volt d-c sizes assures continued high quality.

Two widely separated plants, one at Nashua, New
Hampshire, and another at Grafton, Wisconsin,
assure our customers of a dependable source of

«Trademark

the mark of

capacitors for transistor radios

supply to meet production schedules.

Complete technical data on Cera-Mite capacitors
for transistor applications is given in Engineering
Data Sheet 6121. Write (on your business letter-
head, please) for your copy to the Technical
Literature Section, Sprague Electric Company, 385
Marshall Street, North Adams, Mass.

[ ] [ ] [ ]

Sprague on request will provide you with complete application
engineering service for optimum results in the use of ceramic
capacitors.

®
n E reliability

Export for the Americas: Sprague International Ltd., North Adams, Mass. CABLE: SPREXINT

ELECTRONICS — December, 1956

Want more information? Use post card on last page. 11
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in whieh electronics productls are
used, according to Mansfield. In
1956 sales of electronics equip-
ment to commerce and industry
will fall just short of $1 billion
while next year it will be sub-
stantially over the billion-dollar
mark. By 1963, the total will be
well above $1.6 billion and by 1966,
it will approach $2.1 billion.

» Parts—Sales of tubes and other
parts for repair of electronic
equipment will amount to $844
million in 1956, and next vear are
expected to increase to $944 mil-
lion. The total by 1963 is expected

to be substantially in excess of
$1.5 billion and by 1966 will be
close to $2 billion.

» Distribution—Revenues created
by the sale of end products
through channels of distribution
are expected to be nearly $2.5 bil-
lion in 1956 and 1957, advance to
about $3.6 billion in 1963 and $4.3
billion in 1966.

» Broadcasting—Television and
radio broadcasting revenues
amounted to more than $1.9 billion
in 1956 and should build up
to $6 billion by 1966.

Engineers’ Pay Takes Big Jump

Salary increases in past year av-
erage 8.6 percent compared to
4.5 percent in 1955

ENGINEERS and other professional
employees in the electronics in-
dustry and U.S. industry as a
whole now are earning about 8.6
percent more than they earned
last year, according to a survey
by the American Management As-
sociation. This overall average in-
crease in annual compensation for
the year ending in May 1956 com-
pares with an increase of about
4.5 percent for the previous year.
The percentage rise in engi-
neers’ salaries from 1955 to 1956
is higher than that for any other
executive and specialized group
surveyed by AMA. For example,
AMA’s survey of manufacturers’
field salesmen shows their earnings
increased an average of 3.5 per
cent in the same period. More
than three-fourths of field sales-
men - surveyed earned between
$5,000 and $15,000 last year.

» Coverage—The study covers
more than 31,400 engineers, scien-
tists, and administrative em-
ployees in 49 different activities at
five levels of responsibility. Most
of the positions studied are tech-
nical or highly specialized in
nature, ranging from design engi-
neer in electronic engineering to
machine and tool designer.

» Experience—Engineers with less
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than one year of experience are
earning a median salary of $5,300
a year, regardless of area of
specialization, the survey shows.
The next higher category of engi-
neers, with experience ranging
from one to three years, has a
median salary of $6,500 a year.
The highest salaries reported in
the survey are being paid to
certain nonmanagement specialists
in research and exploration with
some administrative duties. In a
few cases these individuals are
earning as much as $19,000 a year.
Physicists and mathematicians
with similar administrative duties
are not far behind, with average
salaries up to $15,000 a year.

» Bonuses—Top pay range of tech-
nical and profession personnel
tend to overlap with those of
middle management executives the
survey indicates. However, the
engineers and scientists are much
less likely to receive bonuses than
are the members of middle man-
agement. Less than a fourth of
the employees in this survey re-
ceived bonuses last year, compared
to nearly half for middle manage-
ment personnel.

» Change—Despite the healthy in-
creases in compensation, a smaller
proportion of scientists and engi-
neers are working in industry,
compared to those in government
work, according to the National
Science Foundation. Last year,
67.5 percent of the nation’s engi-

neers and scientists were in in-
dustry, compared to 72 percent in
1951. In 1955 some 21.5 percent
were in government work while
in 1951 the proportion was 13.5
percent. About 11 percent were in
education in 1955 compared to 14.5
percent in 1951.

Islands Attract More
Electronics Firms

INDUSTRY GROWTH IN PUERTO RICO
50 —
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Puerto Rico gains more electronics
manufacturers. Hawaii and Ja-
maica beckon to the industry

GROWTH of the electronics industry
in Puerto Rico has reached a total
of 37 electronics and electrical
firms in operation with six more
scheduled to begin operation. In
July 1955, there were 34 manufac-
turers and a year earlier there
were only 21.

®» Firms—Federal Telephone and
Telegraph, an IT&T subsidiary,
has organized Federal Carbide as
a Puerto Rican subsidiary to make
selenium rectifiers, starter
switches and other electronic com-
ponents. IT&T already has two
communications companies in
Puerto Rico and a distributing
company for commercial and home
consumer products.

A GE division, the wiring de-
vices department, plans to manu-
facture switches at Ponce, P.R. In
May of this year GE’s first island
plant was inaugurated and another
has opened since then.

» Hawaii—Establishment of an
electronics industry in Hawaii
started this year. What is called

(Continued on page 14)
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COMPLETE LINE OF CORES
TO MEET YOUR NEEDS

% Manufactured in a full range
of sizes—from 0.500” diam-
eter to 5.218” in all perme-
abilities.

% Furnished temperature sta-
bilized, including wide range
stabilization (—65°F to
+185°F), for many types.

% Available from stock in most
popular types due to addi-
tional manufacturing facilities.

ELECTRONICS — December, 1956
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HIGH Q TOROIDS for use in
Loading Coils, Filters, Broadband
Carrier Systems and Networks—
for frequencies up to 200 K C

For high Q in a small volume, characterized by low eddy current and
hysteresis losses, ARNOLD Moly Permalloy Powder Toroidal Cores
are commercially available to meet high standards of physical and
electrical requirements. They provide constant permeability over a wide
range of flux density. The 125 Mu cores are recommended for use up to
15 kc, 60 Mu at 10 to 50 kc, 26 Mu ar 30 to 75 k¢, and 14 Mu at 50 to
200 kc. Many of these cores may be furnished stabilized to provide
constant permeability (+0.1%) over a specific temperature range.

For Bulletin—ADDRESS DEPT. E-612

WEW 6328

- THE ARrNoLD ENGINEERING (COMPANY

SUBS?DIARY é)F ALLEGHENY I.'vDLiUM S;]'EEL”CORPORAYION
Main Office & Plant: Marengo, lllinois :

Repcfh POCiﬁC Division P]Onf.' 64} Eost &615}\‘5"99?, Los Angeles, Calif.

- - District Sales Offices:
New York: 350 Fifth Ave. Los Angeles: 3450 Wilshire Blvd, Boston:-200 Berkeley St.

L

PR = Gk e . e SR A

Want more information? Use post card on last page. 13

WAMA-aRericanradiohistorn-com
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Hawaii’s first electronics plant has
been formed. The company will
manufacture rebuilt picture tubes.
It estimates that about 8,000 pic-
ture tubes need replacing annually
in Hawaii.

It is estimated that more than
two percent of Hawaii’s people are
engaged in communications and
electronics, mainly in the broad-
casting end of the business. In-
stallations of the Navy, Army, Air
Force, Department of State, CAA,
FCC, FBI, RCA, Mackay, Globe
and private airways installations
cover the islands. On the island
of Maui, the U.S. Bureau of Stand-
ards maintains one of its fre-
quency broadcasting stations.

Although the islands have only a
half million population, there are
14 a-m and 3 f-m stations and 5 tv
stations. There are about 150 to
200 radio engineers, about 1,500
technicians and maintenance peo-
ple and over 2,000 operation and
administrative personnel.

» Market—Puerto Rico’s main
electronics market is the U.S.
Total annual shipments to the
mainland are about $10 million.

The island itself is a sizable
market and is continuing to grow.
There are 130,000 tv sets in Puerto
Rico today with 60,000 in San Juan
alone.

By the year 1960, an estimated
300,000 sets will be in use. U.S. set
makers have captured the bulk of
this market.

In fiscal year 1955, value of ship-
ments of radio and tv sets includ-
ing chassis reached nearly $§7.4
million.

In recent months an electronics
firm has been established to re-
build tv picture tubes. The com-
pany expects the picture tube
replacement market to reach 20,000
units a year by 1960.

» Jamaica—The government of
Jamaica, B.W.I. recently substan-
tially liberalized its industrial in-
come tax laws and import duties
in a move to stimulate capital in-
vestment on the island by U.S.
electrical and electronics manu-
facturers. Several companies are
reported to have moves in the plan-
ning stage.
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Business Briefs

» Sales approximating $1 billion for 1956 and sub-
stantially in excess of this figure for 1957 were fore-
cast for General Dynamics by president John Jay
Hopkins. Net sales for the first nine months reached
$691.0 million compared to $506.1 million in the
same period in 1955. The company has a backlog of
unfilled orders totaling $1.8 billion, the highest in
its peacetime history

» Magnetic tape systems company, Davies Labora-
tories, was acquired by Minneapolis-Honeywell to
provide instrumentation systems in the high-speed
data-handling field

» Transistor manufacturer, Beckman Instruments,
is negotiating for a major increase in its long-term
loans for further expansion of plant facilities. Plans
are to increase present long-term loans of $3.4 mil-
lion by $5.6 million for a single loan of $9 million.
The company spends over 10 percent of sales on
research and development

» Elecom computer manufacturer, Underwood Corp.,
plans to sell $5 million of debentures for working
capital, research and engineering, plant expansion
and development of new products

» West Coast firm, Sierra Electronic Corp. of San
Carlos, Calif., was acquired by Philco Corp. in a
move to expand its research, engineering and de-
velopment facilities. Philco also acquired the Bendix
home laundry equipment business of Avco

» Disbursement of $7.5 million will be made to the
more than 70,000 shareholders of the Television-
Electronics Fund, the largest annual distribution in
the fund’s 8-year history

Voice Of America Ups Service

Hours of programming have been
increased five-fold since 1954.
Expenditures drop 50 percent

VoOICE of America, one of the most
powerful radio voices in the world,
has stepped up its number of broad-
casts and cut down on equipment
expenditures.

» Programs—Every 24 hours the
Voice of America, a part of the
U. S. Information Agency, broad-
casts nearly 145 hours of programs
comprised of 55 hours in origina-
tions and 89 hours of repeat broad-

casts. In 1954 daily program hours
totaled 31.

Today nearly half, 70 hours, of
the daily broadcast are beamed to
Europe and 23 hours of these pro-
grams are in Russian. The Far East
gets 34.5 hours of VOA broadcasts
a day and the Near East, South
Asia and Africa get nearly 20 daily.
The remaining time goes to Latin
America and world-wide areas.

» Equipment—Between 75 and 100
transmitters handle Voice of Amer-
ica broadcasts. This includes facil-
ities rented when additional cover-
age is required. The master control

(Continuved on page 16)
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HOW TO GROW CRYSTALS . . . @;[07,,&1;0&1

. . . NEW KAHLE MACHINES

ARE SPECIALLY DESIGNED AND BUILT

TO ECONOMICALLY PRODUCE HIGH QUALITY
SEMICONDUCTOR CRYSTALS

“Know How” gained from over a quarter-of-a-century’s experience enables Kahle to solve the
most critical problem in semiconductor production . . . the growing of the crystal. It is
crystal uniformity that governs semiconductor reliability and operation . . . truly,

here is a task where no compromises are possible!

To meet these stringent requirements, Kahle Machines produce single crystals by the withdrawal
of a germanium or silicon seed from a crucible primed with a molten mass of similar metal.
Precise controls are constantly maintained over the rotating seed to insure

its uniformity. Crucible holders are completely adjustable and incorporate provisions for

a variety of sensing elements, plus a window for an optical pyrometer. The

unit's traversing mechanism is vibration-free.

A single lever quickly lowers the seed holder to the starting point . . ..

standard Machine types handle up to 5 Ibs. of metal. Vulnerable Machine

points are made of stainless steel and are fully water-cooled to improve efficiency.
Interchangeable heads can accommodate either RF or resistance heating

elements . . . Machine #2901 illustrates the use of resistance heating and is
available with Radiamatic temperature control as shown. Machine #2650
illustrates the use of RF heating. Automatic programming can be supplied.

Because production requirements differ, Kahle offers the specialized
engineering services necessary to design and build “customized” Machinery
and Equipment for every semiconductor application from

lab samples to full scale mass production. When you need

production equipment . . . “Call-on-Kahle.”

Write for technical information; please specify your
application or problem.

ENGINEERING COMPANY

GENERAL OFFICES:
1310 SEVENTH STREET, NORTH BERGEN, N. J.

PLANTS:
SEVENTH STREET, NORTH BERGEN, N, J. L
HUDSON AVE., UNION CITY, N. J. é)

DESIGNERS AND BUILDERS OF SPECIAL AUTOMATIC AND SEMI-AUTOMATIC EQUIPMENT FOR ALL INDUSTRIAL OPERATIONS
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center in Washington D. C. feeds
programs to 30 short-wave trans-
mitters in the U. S. Some $14.4 mil-
lion was spent by VOA in fiscal 1956
for this broadcasting service.

» Cost — The United States has
spent over $45 million on the acqui-
sition and construetion of radio fa-
cilities for the Voice of America

since 1950. The trend in spending
has dropped sharply since 1953 when
a record $22.5 million was expended.,
In fiscal year 1956 which ended in
June, $1.5 million was spent on ad-
ditional radio facilities, nearly 50
percent less than the $2.9 million
spent in 1955. In 1954 expenditures
totaled $4.9 million.

CARDIOLOGIST, IBM card, heart model and computer (in background) combine forces
to fight heart disease while . . .

Electronics Speeds Heart Research

Electronic controls and instru-

ments are providing doctors with
new information

COMPUTERS, oscilloscopes, blood
pressure recorders and a host of
other electronic devices are being
used at an ever increasing rate by
the medical profession to provide
faster and more accurate informa-
tion about the human body, its
functions and its maladies.

» Show—At the recent IRE con-
ference on electrical techniques in
medicine and biology, a number of
papers were presented on elec-
tronic instruments used in the
medical field. Papers covered sub-
jects ranging from an electronic
artificial respiration control to a
cathode-ray cardiograph.
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» Computer—Electronic computers
are being used to reveal new
knowledge of heart diseases, early
detection and relief. In a cooper-
ative effort by the Lockheed mis-
sile division and Dr. Travis Winsor
of the Nash Cardiovascular Foun-
dation in Los Angeles, computers
allow analysis of the human heart-
beat in terms of harmonic content.
The heart’s total activity is
made up of many ccntractions,
flutters, valve actions and other
motions. The combined frequen-
cies and amplitudes of these mo-
tions is the harmonic content. The
computers make it possible to de-
scribe and record in mathematical
terms all the heart’s activities.

> How—Electrodes attached to the
patient’s body feed minute elec-
trical pulses to an oscilloscope

which pictures the heart oscilla-
tions. Carefully timed photographs
are taken of the heartbeat wave as
it sweeps across the face of the
scope.

Enlarged photographs of a por-
tion of the heart pulsation, cover-
ing only one-tenth of a second,
are segmented into approximately
80 points from which the harmonic
content is determined. The data
is put on punched cards and fed
into the IBM 650 computers. Tabu-
lations produced by the computers
show any deviation in the patient’s
heartbeat when compared with
former records.

Video Tape Recorders
Aim for Color

Ampex expects to ready color
unit by next April. NBC uses
taped video on network show

ENGINEERING progress on a color
version of the Ampex video tape
recorder may result in a prototype
unit for demonstration at the 1957
NARTB convention. The big factor
in this progress, according to the
company, is the demand for such a
unit; present demand is for black-
and-white equipment.

» Compatibility—The color re-
corder is expected to use the same
rotating-head technique, tape and
operating speed as the mono-
chrome version. It will be possible
to playback color tape on a mono-
chrome machine for black-and-
white pictures.

» Public Showing—A 2.5-minute
portion of an NBC network color
show has been broadcast from a
tape recorded on the video tape re-
corder developed by RCA. Play-
back speed of the tape was 20 feet
per second.

» Other Developments—Minnesota
Mining’s Mincom Division is en-
gaged in developing a prototype
color video tape recorder based on
the model developed by Bing
Crosby Enterprises, which it took
over. The new version will have
improved heads, slower tape speed

and a modular packaging. It will
(Continved on page 18)
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TV Transmitter Monitor

[l New

.. . the most complete equipment
ever designed for monitoring

and testing TV transmitters

Entire chassis slides out of re-
lay rack inta extended operat-
ing position, tilts for access tc
rear or bottom.

All tubes, internal circuit ad-
justments, cables, and plugs
are within easy reach.

Unigue chassis marking is so:
comprehensive that most
maintenance can be per-
formed without need of in-
struction book or circuit dia-
gram.

Type 1184-A TV Transmitter Monitor, $2650
. for Black and White or Color,
VHF and UHF Channels 50 to 890 Mc

. meets or exceeds all new FCC Color-TV Standards and
Provides for Additional Functions Not Yet Required

Video, aural and intercarrier frequency deviations, modu-
lation information, and other cperational data required by the
FCC are provided with a degree of excellence never before
attained. In addition, this instrument makes possible tests
that speed transmitter adjustments, maintenance, and trouble
shooting, saving many hours of valuable engineering time.

Continuous audible monitoring against loss of either
carrier, and continuous meter monitoring of f-m noise on
the visual carrier are important new conveniences. The com-
plete intercarrier sound-detection system is typical of the
additional operating aids and functions built into this instru-
ment — the response provided is identical to that of an inter-
carrier-type receiver, making possible realistic correlations
of transmitter performance with receiver listening tests.

Reliability is far beyond normal requirements for labora-
tory-type electronic instruments. Conservative tolerances
take into consideration the effect of time on components and

Everything — initial installation, operation and maintenance
— can be done from the FRONT of the rack.

MASTER SRR

Flow lines showing signal
paths between tubes, adjust-
ments and test points im-
mensely simplify circuit trac-
ing — Red-Amber-Green
color code flags attention,
clearly marks relative im-
portance of various adjust-
ments. L4

Key voltages are converiently
checked by panel meters —

pin jacks permit rapid check
against normal current and
voltage values printed af each

test point.

the possible tightening of FCC specifications, they permit use
of “off-the-shelf™ tube replacements and provide for non-
critical adjustments, insuring reproducible measurements.
#*The master crystal oscillator is the most stable,
least critical type so far developed . . . *Circuit de-
mands on tubes and components are conservative
to increase reliability . . . ®*High r-f voltage levels
are used to reduce noise problems and to insure free-
dom from r-f tuning effects . . . *Frequency multi-
plication per stage is kept to moderate values . . .
*High-level metering circuits do not require extra-
sensitive external meters and fragile, ballast-type
heater regulators . . . *¥Power rectifiers are replace-
able tube types . . . ®The highly efficient new crystat
oven maintains internal temperatures constant with-
in a few hundredths of one degree C; sensitive oven
relays have bzen eliminated, ard the temperature
control circuit is free from the effects of thermostat
resistance.

All in all, this is the finest instrument for monitoring TV
transmissions ever to be made available. You may obtain this
new model through your TV transmitter manufacturer as part
of your transmitter package, or directly from General Radio.

Write for Complete
Specifications

GENERAL RADIO Company

275 Massachusetts Avenue, Cambridge 39, Mass., U.S.A.

WE SELL DIRECT
Prices are net, FOB Cambridge
or West Concord, Mass.

920 S. Michigan Ave. CHICAGO 5
1150 York Road, Abington, Fa. PHILADELPHIA
1000 N. Seward St. LOS ANGELES 38

Broad Avenue at Linden, Ridgefield, N. §. NEW YORK AREA

8055 13th St., Silver Spring, Md. WASHINGTON, D. C.



INDUSTRY REPOle-éCominued‘f.

probably have five channels—three
for color, one for luminance and
one for synec.

Currently, Mincom is marketing
a wide-band video tape recorder
for instrumentation applications.
Its response is within = 2 db from
5 cps to 2.0 me. Units have been
delivered to Westinghouse, Wright
Field and Evans Signal Lab. One
is under construction for Tempco
Aircraft Corp. of Dallas.

Transistor Business
Multiplies Rapidly

applications
may soon cut into receiving tube

Production, sales,

sales volume

INCREASED growth of transistor pro-
duction, sales and applications so
far this year is causing both ela-
tion and concern among some tube
manufacturers in the electronics
industry. If the present growth
rate continues it won’t be long be-
fore the receiving tube has really
stiff competition.

» Estimates—The generally ac-
cepted estimate of transistor pro-
duction for 1956 at the middle of
the year was around 12 million
units. Now estimates have risen to
13 million for the year and to 30
million for 1957. One manufac-
turer estimates that transistor
sales will increase by over 4,000
percent in the next 9 years. That
would put production at over 500
million units by 1965, equalling
present receiving tube output.

» IFigures—RETMA'’s figures show
how fast transistor output has
grown this year. For the first
eight months, 6.9 million of the
devices worth $19.7 million were
produced compared to 1.7 million
worth $6.3 million in the first eight
months of 1955. Thus, in just one
year transistor output has in-
creased 400 percent.

» Pricing—Some  manufacturers
feel that the rate of transistor
sales growth will be governed
largely by unit price and that as
long as tubes can be made at lower

18

Military Electronics

» Infrared monochromator that detects and measures
heat radiations of airborne targets, designed and
manufactured by Servo Corp. of America, was de-
livered to the French Air Ministry for aireraft and
missile design, and aircraft defense

» Navy awarded Hoffman Labs a $22-million contract
for 6,001 units of the ARN-21, airborne portion of
the TACAN air navigation system. The contract
represents the company’s largest undertaking and
boosts its military backlog to $43 million

» Army Ordnance awarded contracts totalling 335
million to Raytheon for the production of military
electronic equipment developed by the company. A
1-million sq ft plant in Andover, Mass is being con-
verted to handle the contracts

» FLAC (Florida Automatic Computer) has been de-
veloped by ARDC and RCA for faster reduction of
missile flight test data at the Missile Test Center
in Florida. The computer is capable of 1,750 arith-
metical computations per second and has a memory
of 4,096 words of 48 “bit” capacity

» Automatic ground control intercept system, AN,
GPA-37, developed by GE and ARDC, solves the
intercept problem automatically in the event of
enemy air attack, then transmits the necessary com-
mand information for automatic utilization by air-
borne weapons

» Helicopter with radar that detects a low-flying
enemy plane more than twice as far away as a
shipboard radar is undergoing flight tests for Navy
evaluation. It uses AN/APS-20E airborne search
radar supplied by GE

MILLIONS OF UNITS

TRANSISTOR PRODUCTION PICTURE
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cost they will hold their own.
RETMA'’s figures already indicate
that average value of transistors
has dropped. In 1955 the average
factory value was about $3.20
while today it is about $2.80. One
manufacturer recently lowered the
average price of its transistors
about 8 percent to slightly above
$2.00 per unit. The present average
value of receiving tubes, according
to RETMA statistics, is about 80
cents.

» Step-Up—Increase in transistor
production this year has Dbeen
brought about to a large extent by

(Continued on page 20)
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A new and important

RELIABLE
SUBMINIATURE

TWIN TRIODE
- CK6832

The FIRST SUBMINIATURE TUBE
designed for precision D. C. Amplifier

and Computer Service

The Raytheon CKG6832 is a subminjature

version of the popular and brilliantly successful
CK5755. In addition to the reliability and

ruggedness for which Raytheon Subminiatures

are famous, this expertly designed, precision

produced tube features:

e ————— ————

LOW MICROPHONICS Vibration output at 40cps, 15G....10 mVac

Extreme ELECTRICAL STABILITY E1o- Ezp; E¢ 6.3V to 5.9V....0.3V

Extreme MECHANICAL STABILITY E,, -E,, after 400 to 600G shock. . .0.5V

LOW GRID CURRENT.................coviiiiiii... 3x10A

FINE BALANCE between sections plate current balance....0.15 mA

All of the above are maximum ratings

S P E c I A L T u B E D I v I s I o N NEWTON, MASS.: 55 Chapel St. «  Bigelow 4-7500

RELIABLE MINIATURE AND SUBMINIATURE TUBES + VOLTAGE REFERENCE TUBES NEW YORK: 589 Fifth Ave. . PLaza 9-3900,

VOLTAGE REGULATOR TUEES . PENCIL TUBES . NUCLEONIC TUBES CHICABO: 9501 Grand Ave., Frankiin Park « TUxedo 9-5400
LOS ANGELES: 5236 Santa Monica Blvd. « NOrmandy 5-4221
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increasing use in home equipment.
RETMA recently estimated that
transistor portable radios repre-
sented about 19 percent of total
portable production during the
first 7 months of this year.

In auto radios made during the
first 9 months of this year about
4 percent were transistorized, ac-
cording to RETMA estimates. By
year’s end the rate could reach 30
percent.

Motorola recently announced
that all of its radios supplied to
Ford, Chrysler and American
Motors for 1957 cars are being
equipped with its new power trans-
sistor. The company has two facili-
ties in Phoenix, Arizona that are
turning out 8,000 transistors a day.
A third plant to double this ca-
pacity is under construction.

Delco Radio of General Motors
hopes that approximately 30 per-
cent of its production for 1957
models will use transistors.

Nobel Prize in Physics for 195% was awarded to John Bardeen, William Shockley and
Walter H. Brattain, shown (left to right) at Bell Telephone Laboratories in 1948 with
apparatus used in the first investigations that led to the invention of the transistor. The
trio received the $38,653 award for ‘‘investigations on semiconducors and the dis-
covery of the transistor effect’

- ! \ Sy o -‘;&}& ..
PACKAGED circuits are inserted in plated circuit boards at Motorola. Finished
chassis, right, shows how . . .

Parts Determine TV Set Design

New receiver to cut costs through
group units and new dip-solder-
ing method

TELEVISION sets that combine a
complete plated-circuit chassis and
packaged circuits are coming off
the line at Motorola. Chassis area
is decreased 20 percent and 97 sep-
arate parts are combined into 17
group units reducing conventional

20

wiring by 90 percent.

The new development is the re-
sult of cooperative engineering
effort between Motorola and Cen-
tralab, manufacturer of the PEC
assemblies. A special erigineering
group was established by the two
firms in 1955 to work on the de-
velopment. The project, with close
integration between the companies
and their engineers, was finished
in a year.

wWwWw-americanradiohistorv.com

Small Business Looms
Large In Electronics

Industry has high proportion of

small firms. U.S. pushes small

business aids

IMPORTANCE of small business in
the electronics industry shows in
latest census figures. There are
over three times as many manu-
facturers with less than 100 em-
ployees in the electriczl machinery
industry which includes elec-
tronics as there are companies
with 100 or more employees. There
are almost as many manufacturers
with under 20 employees in the
classification as there are of all
other sizes put together.

There are 3,973 manufacturing
establishments which produce
electrical machinery and elec-
tronics in the U. S. Of these, 1,817
have from 1 to 19 employees; 1,118
have from 20 to 99 employees and
the remainder, 1,038 establish-
ments, have 100 or more.

» West—Nearly 50 percent of the

(Continued on page 22)
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"FOR MAXIMUM KILL-
PROBABILITY”

; Starfighters’ Fire-control Radars Use
Barry’s NEW Integral” Mounting Systems

In the most advanced airplane of its type ever devel-
oped — Lockheed’s F-104A Starfighter — Barry’s new
Integral* Mounting Systems are solving the toughest com-
bination of shock, vikration, and sustained-acceleration
problems ever posed by jet aircraft, Literally a “missile with
a man in it”, the F-104A demands that equipment mounts
give superior performance, in less space, and at lighter
weight than ever before,

Here’s how Barry’s Integral* Mounting Systems are meeting
this demand in the production models of the Starfighter,

In a space only 12% x 53 x 1-13/32” on each side
of a 150-pound load . . . a pair of units weighing less than
three pounds each . . . provides adequate vibration isolation
at 4g sustained acceleration in all radial directions . . . passes
all shock-test requirements of this supersonic fighter . . .
performs reliably through wide temperature and altitude
ranges . . . and provides positive, quick-release attachment
to the airframe to satisfy Lockheed’s requirements for “plug-
in” electronics-system components.

Here’s the way this system works,

Helical springs designed
to function in their axial
direction only are grouped
about the load attachment
points so as to provide con-
trolled resistance to move-
ment along the a and b axes.
For the ¢ axis, resistance is A
provided by the slightly tapered side flanges of
the mounting frame working against the displace-
ment of all the load-carrying springs.

Damping adjustments (see dia-
gram), completely independent of
the stiffness of the load-carrying
springs, provide design flexibility
for obtaining desired natural fre-
quency, transmissibility at reso-
nance. and degree of vibration and
shock isolation.

Write for THO-5 containing a full exposition
of this All-Angl Integral* Mounting System.

*Integral means. .. *

Designed specifically for the environ-
ment performance requirements.

T—— Built specifically for the equipment.
c o N I R o L s SALES REPRESENTATIVES lZoub’c‘an save time,hspace, and trouble
INCORPRORATED IN ALL PRINCIPAL CITIES problems to ws. Call ‘your Barey oaion
representative.
707 PLEASANT STREET, WATERTOWN 72, MASSACHUSETTS
ELECTRONICS — December, 1954 Want more information? Use post card on last page. 21
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electronics manufacturers in the
Los Angeles area employ less than
50 employees. Only about 25 com-
panies employ 500 or more work-
ers.

» Overall—Importance of small
business to U.S. manufacturing as
a whole has increased in the past
ten years. The number of operat-
ing manufacturing establishments
in the 20 to 99-employee size class
increased 8 percent between 1947
and 1954 to 10,000. In the 100 and
over class, the number of plants
increased by 10 percent to 3.5
thousand. In the electrical ma-
chinery and electronics group,
there was a 30-percent increase in
number of companies with more
than 100 employees.

» Encouragement—Having such a
high proportion of small busi-
nesses, the electronies industry
keeps an interested eye on govern-
ment actions that affect small com-

panies. Recent recommendations
by the President’s Cabinet Com-
mittee on Small Business have
been followed closely.

Among other things, the com-
mittee has recommended that the
taxes imposed on business corpo-
rations be modified by reducing
the tax rate from 30 percent to 20
percent on incomes up to $25,000.
The 52-percent rate on corpora-
tion income in excess of $25,000
remains. It has also recommended
that the same accelerated depre-
ciation be allowed on purchases of
used machinery and old buildings
that is now available on new
property.

The military is also pushing aid
to small business. In an effort to
increase the utilization of small
business with technical capability
in research and development, the
ARDC has established a new pro-
curement agencv known as the
Executive for Small Business.

Industry Taps Europe For Engineers

Search for talent abroad costs
companies about the same as
search in U. S.

TREND toward overseas recruit-
ment of engineers by U. S. industry
is indicated in the operation of
D’Agastino Associates, foreign re-
cruiters of technical personnel.

» Technique — Interested com-
panies contact the recruiting
organization stating their needs.
Resumes and other pertinent per-

sonnel information, gathered by a
network of the recruiter’s overseas
offices, are submitted and likely
candidates chosen for follow-up
and eventual employment.

» Supply—Surveys made by the re-
cruiting organization covering the
availability of engineering man-
power in thirteen countries are
shown in the chart. These special-
ists are all English speaking, in-
terested in coming to the U. S. for
employment and are university

AVATLABLE POOLS ACCORDING TO PROFESSIONAL

CLASSIFICATION
P C E Met Eng Mat 45

Austria. .. ... X X X X X 300
Belgium . . .. . X X 200
Denmark...... ... X X X X X 250
Finland. . . . .. X X 100
France.... .. X X X X X 750
Germany. . . . . X X X X X X 5.000
Britain.. ... . . X X X X X X 750
Treland . . . . X X 1,500
Ttaly. ... .. L X X X 200
Dutch.... .. ..... X X X X X 600
Norway........... X X X X 500
Sweden. .......... X X X X X 750
Swiss. . ......... X X X X X 200
P = Phvsics, C=Chemical, E=Flectronics, Met=Metallurgy, ling=Ingineer,
Mat = Math, T =Total.
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trained with industry experience.
The annual availability of over
11,000 specialists is shown in the
right-hand column.

» Costs—Hiring a man through
this method runs around $2,200
which compares with the U. S.
average of about $2,000.

Commercial Labs
Make R&D Pay Off

Number of labs has increased
four-fold since 1940 as federal
and industry research expand

BEFORE 1940 there were only about
150 commercial research labs in
the U.S. Today there are about
600.

Expansion of government re-
search accounts for much of the
increase along with military work
since World War II. Commercial
laboratories have spent approxi-
mately $35 million annually for
scientific research and about $4
million for basic research. The
Federal Government contracted
with commercial laboratories for
about half of their total research
expenditures and industry spon-
sored the remainder, except for a
small portion from trade associa-
tions, foundations and univer-
sities.

» Fields—According to a survey of
commercial research labs by the
National Science Foundation,
chemistry appears to be the most
common field of activity, followed
by engineering and physics. How-
ever the report points out that one
of the most dramatic changes of
the past ten years has been a gen-
eral expansion into new fields of
electronics and solid state physies.
Most of this work has been for
immediately applied research, with
basgic research accounting for
little more than 10 percent of total
activity.

Of total personnel in the com-
mercial laboratories doing re-
search and development in 1953,
42 percent or 1,180 were scientists

and engineers and 22 percent or
(Continued on page 24)
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PRECISION JIG (RIGHT) GAGES ACCURACY OF HUGE ANTENNA SURFACE TO 1/100 OF AN INCH—PROOF THAT LARGE OR SMALL i

General Electric Antennas Are Engineered to Give

Your Radar System Top Reliability and Accuracy

Backed by more than two decades of
experience and proven reliability, Gen-
eral Electric antennas are thoroughly
engineered to your specific needs.
Whether your radar system calls for
extensive research and development—
for component manufacturing—or simply
for production of your antenna design,
G.E.’s advanced facilities and intensive
engineering programs are your assurance
of the finest antenna work available!

Examine your antenna needs, now.
Large or small, simple or complex—
General Electric engineering can answer
them. Simply contact your local G-E Ap-

paratus Sales Office. An antenna specialist
will be glad to give you specific informa-
tion. General Electric Co., Section 223-6
Schenectady, N. Y.

Progress Is Ovr Most Important Prodvct

GENERAL @3 ELECTRIC
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614 were supporting personnel.

» Charges—Business practices, in-
cluding rates charged or cost de-
termination in commercial labs,
are not standardized, according to
the study, although procedures are
fairly uniform. Overhead rates
vary from 15 to 400 percent of
direct costs with no apparent rela-
tion between the size of the over-
head rate and the equipment
need or the nature of the research
to be accomplished.

One laboratory determines cost
by charging a flat rate of $1,700
per month for each full-time re-
searcher with a Ph.D. degree who
works on the contract. This in-
cludes all costs except special
equipment and travel.

Another laboratory has devised
a system by which personnel are
classified into four categories.
Costs including overhead and
equipment normally used have
been worked out for each type
approximately as follows: key
scientific personnel, $10.45 per
hour; scientific and technical,
$8.45 per hour; personnel, $4.70
per hour and foreign scientific
personnel $6.45 per hour.

Picture Tube Sales
Hold Unit Volume

Despite a possible decline in tv
set production, replacement tube
sales will boost volume

EXPECTED leveling ofl of tv set
sales in the last quarter of this
vear will not keep picture tube
sales from establishing new vol-
ume records in 1956. Tube output
in the first nine months of this
year still exceeds that of the first
three quarters of 1955 when a
record number of sets were sold
and picture tube output was at an
all time high.

Cumulative picture tube sales
{or the first nine months of 1955
totaled 7.6 million units compared
to 8 million units for the period
this year.

» Renewal—Behind high c-r tube
output in the face of a set sales

24

FCC Actions

» Instituted preliminary hearing on allocations for
frequencies above 830 mc. Comments to be filed by
Jan, 7, 1957

» Proposed changes in rules affecting motor carrier,
railroad and Gulf coast radio users upon petition of
industry groups

» Pondered tightening reg