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has been the leader in miniaturization for over twenty years. In view of this, it was

T \”“\'“"“ [ poT=1] surprising to many people that UTC did not quickly bring out a series of transformers
L \ S designed for use and comparable in size to transistors. Unfortunately, extremely miniature
2, il . N o ng
§° Q\\ \F H transistor transformers of standard construction had poor general characteristics, poor
@8 AN P — . . d
s \\\_LN N YR e taw reliability characteristics, and were woefully inadequate for a large number of applications.
BRI e N R Instead, UTC started a development program to evolve a new transistor transformer
FREQUENCY —CYCLES PER SECOND ' .. .
N v |\ [[oor-2T ] structure designed to provide full performance in extremely miniature size. The culmina-
& . 0 . o . . .
é" AR i‘;‘;’;?‘;of,““l"““*“ tion of this development is found in the new DOT series**. Listed below are the standard
glz Nl or chwen-iew types of DOTS now being made and curves showing their general characteristics in typical
E NS Nk | transistor application. To fully appreciate the unprecedented performance of these revo-
o e =l oME g lutionary transistor transformers, the curves also show characteristics of similar size
FREQUENCY-CYCLES PER SECOND
20 H
] B\ e MToot=3 T | units now on the market.
-Tls ¢ mgr:s:(»)%oon 3MADC — i X . . . .
8, \ NN I Special DOT units (some even smaller in size) are available on production order.
NIPRSNN
E NEE OTHER ern IM\'{
o100 200 300 500 ] 24 3N Su High P Rati to 100 ti t
FREQUENCY=CYCLES PER SECOND Igh Yower Kating ... up 1o imes greater.
20 S o [T Toor-4 o3| DOT-1 has 5% distortion at 100 mw, other mfr. 6% at 1 mw. 1.3 X ACTUAL SIZE
1OMW 100MW ] ' = .
L) N \ sounglsi 600g 3MA 12008 2MA-] Excellent Response . . . twice as good at low end.
8. \ K, | spanzsize DOT-3 is down 1 db at 200 cycles, other mfr. is down 4 db.
2 JS \\\Q\ Low Distortion . . reduced 80%. .
TS DOT-1 shows 3% distortion where other mfr. shows 20%.
B S PR High Efficiency . . . up to 30% better.
% O e S ERLCECONO DOT-1 has 850 ohm pri. resistance, 125 ohm sec.; other
o] fo \Jm Wi | pot-6 lI | mfr. approx. 1200 and 200,
é" Sk v AR R Moisture Proof . . . processed to hermetic specs.
L e N DOT units are hermetic sealed compared to
§ o \L\\ 5 other mfr. open structures.
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[] = L £
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25 SOURCE 200008 .SMA- Lead strain completely isolated from coil winding. Length . . .. .. 13557
‘g‘ d e g0 — Printed Circuit Use . . . plastic insulated leads at one end. Weight. . .. .. Yo 0Z.
5 1] Other variations available.
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» THIS MONTIH Operating
transistors at high frequencies has
usually meant sacrificing power
handling ability. Manufacturers
designed transistors that repre
sented a compromise between fre
quency and power.

Some time ago we started to
hear about transistors that might
offer both high-frequency opera
tion and satisfactory power-hand
ling ability. Associate edito
Carroll saw one such device, the
diffused junction transistor, unde
development at Bell Telephon:
Laboratories.

The engineers working on it
were still too deeply engrossed to
spare the time for writing it up
But they made information on its
characteristics and fabrication
available to Jack. See page 137.

» SOME PROGRESS . . . For sev-
eral months we have been watching
the upward climb of the Electronics
Output Index (curve on page 6)
Not as it is usually watched, how
ever.

Our concern has been caused by
the mechanics of the publishing
business. In the January issue the
curve went to 276, and the top line
is 275. No serious problem

But the thermomeler broke in the
February issue. We didn’t do as
someone in the office suggested, run
the curve off the top of the page. A
new grid line has been added and
the matching headpiece of Indus
try Report on page 7 has been made
2.5 inches high instead of the 225
inches it has alwavs been.

electronics
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TALK

It would have been much simpler
if the industry had held back a
few months, until all of the 1955
statistics are in. Then we drop out
the whole year 1949 and move the
curve down to start at 100 instead
of 75.

The electronics industry moved
upward a quarter inch faster than
was expected.

* PROBLEMS . . . In studying
manuscripts for future articles
editors ask themselves many ques-
tions, seek to find the answers in
many places, often ‘feel the di-
rection of the wind” to determine
technical trends and other in-
tangibles. Some of the answers
are hinted at in the author’s letter
accompanying the manuscript.

We appreciate the opportunity
we get to have the “first look” at
many manuscripts.

Such letters often say,

“I would appreciate having your
comments at your earliest conven-
ience. I should like to know your
decision BEFORE contacting other
periodicals in this field.”

> REACTIONS . . . In our contacts
with readers we often get sugges-
tions for additions to the magazine.
One such suggestion comes in in-
creasing numbers during the last
few months of each year.

“You should publish an index to
the articles annually.”

This puzzles us, because we do.
Every year, in the December issue.

For instance, the December 1955
issue has an eleven-page index to

the technical articles of the year,
starting on page 434. For the busi-
ness-minded reader, the index to In-
dustry Report appears on page 30
of the same issue.

» THANKS . . . Some of the holi-
day greeting cards we received
at the office have un electronic
motif.

Tube and component symbols
have been popular for some years,
but the modern trend is empha-
sized by one card. It contains
etched lettering on a printed cir-

cuit board. ¢
An editor’s contacts insghe field
are cumulative. Early in his

career he is embarrassed to find
that they already number in the
hundreds and that it is nat feasi-
ble to acknowledge individually all
cards received.

To all, however, our sincere ap-
preciation.

» SPEED UP . . . In keeping with
the crowded tempo of modern liv-
ing, we feel that the average reader
doesn’t have very much time. He
wants to be informed quickly as
to the contents of a technical article
so that he can decide whether he
should read it entirely now or put
it off for a more appropriate leisure
moment.

That’s why we go to a lot of extra
trouble to make the headline, the
summary and the illustrations tell
the salient features of the article.
If these tell the engineer that he
needs the details for his current
project, he reads on.

To present the highlights quickly,
each item in the New Products de-
partment has a headline that reads
into another line (called a bank-
head) and contains bold-face side-
heads in the text. Studies of read-
ing habits and use of such tech-
niques show that reading time is
speeded up. We hope it does it for
vou.

> NEXT MONTH . The elec-
tronics engineering fraternity en-
compasses many specialists. To
mention only a few diverse ones,
there are tv designers, computer
experts, microwave specialists and
the itinerant engineer who is
ruled by a magpie-like curiosity
that takes him into many corners
of the field.

Whatever his specialty, the elec-
tronics engineer works with in-
formation, and information exists
only to the extent that a signal
can be distinguished from the ir-
reducible level of electrical noise.

Noise is a problem common to
all branches of our business. To
help the readers of ELECTRONICS
better understand and deal with
noise Bill Bennett of Bell Tele-
phone Labs was asked to bring
our readers up to date on this
subject.

His first article, “Characteris-
tics and Origins of Noise” begins
in the March issue. Subsequent
articles will discuss noise-generat-
ing devices that put noise to
constructive use, scales for mea-
suring noise and wavs to avoid
its deleterious effects.

I'ublished monthly with an additional issue in June b

Company, Ine., James H,
Y. Longacre 4-3000. Publication Office,
Vice-Tresident and Fditorial Director:

Director.

Subscriptions: Address correspondence to Electronics—Subseription Service, 330
How one month for change of address. Sub-
scriptions are solicited only from persors engaged in theory, research, design, pro-
duction, maintenance and use of electronic and industrial control components,
Position and company connection must bhe indicated on

W. 42nd St.. New York 36, N. Y. A

parts and end products.
subseription orders.

ELECTRONICS — February, 1955

v MeGras -Hill Publishing
McGraw (1860-1948), Founder, Exscutive, Editorial
and Advertising Offices: McGraw-Hill Building, 330 wW. 42 St.. New York 36,
N 99-129 North Broadway, Albany 1,
N.Y Donuld C. MeGraw, President; Iaul Montgonery, Executive Vige-Presi
dent; Jloseph A. Gerardi, Vice-President and Treasurer: John J. Cooke, Secretary ;
Nelson Bond, BExecutive Viee-Presiden:. Publieations Division; Ralph B. Smith.
Allen. Vice-President and

Joseph 1. ] X
Director of Advertising; J. E. Blackburn, Jr., Vice-President and Cireulation

Canada, £10.00 a vear
and the Philippines, $

double the ene-vear rate.
BRANCH OTWICHKS:

Elaverty Bldg., Atlanta 3,

tndex,

00 4 vear;
i vear; §30.00 for two vears. Thr

right 1956 by McGraiw-Hil

Single copies 75¢ for United Srates and possessions. and Canada; $1.50 tor
Latin America; $2.00 for all other rore
seription rates- -United S1: 3

n countries. Ruvers” Guide $3.00. Nub-
ons, $6.00 a vear; $9.00 tor two vears.
vears. Other western henmiisphere counfries
Y 1oy two years. All other countries $20.00
car rates, accepted on renewals only, are

Jintercd as second-cliss mutter August 29, 1936, at the
I’ost Oftice at Albany, N. Y., under act of Mar. 3, 1879. Printed in U.S.A. Copy-
I I'ublishing Co., Inc.—All Rights Reserved.

520 North Michigan Avenue. Chicago 11, 111.; 68 Yost
Street, San Franeisco 4; MeGraw-Hill House, London. E. C. 4; Washington, D. C.
4; Philadelphia 3; Cleveland 15:

=]

crroit 26 St. Louis 8: Boston 16 1321 Rhodes-
125 West Sixth St., Los Angeles 17; 919 Oliver

RBuilding. Pittsburgh 23, ELI-;CTRO.\‘ICS is indexed regulariy in The Engineering



ph-ewrines, opateied BC soarcar).

FILTER SECTIONS FOR

TUBELESS
SOURCES

NOBATRON.-
RANGERS

sl sone
B.NOBAT
pamon

BUCTHEAL CHARACTRITICY
R 113840 eyie "

seion

74 VAC, 10, 3040 enie

Mokl DI 2010

PUT NOBATRONS,
e a { o1 mduct

NOBATRONS

L st w1
PRECISION REGULATED YUBELESS
REGULATED DC gﬁ.sounc! Mode) MAIDOOS

s P el uR300

400-CYCLE AC REGULATORS {mognetlc voltage regulators).

Thove lastrumests oie pusilable in modols
DI305AN D3O3AN, DI1033An, DINOCIAN
tmmbars 238, she dramr

FUICTICAL CHARACTIASTICY
93128 VA, 16, 0 o 04 crues
115 VA, wlf 116130 v,

TLACICAL CHamACTIRBTICE
Loper 312 YAE, I, @ eyelre
e

[ Y

SPECIFICATIONS — PERFORMANCE DATA —
condensed information on regulated power equipment for every application

The new 1956 Sorensen condensed catalog gives you specifications on more than 65 different types of regu-
lated power supplies — a cross section of Sorensen equipment engineered to create new standards of accuracy,
dependability, ruggedness and appearance.

Included are new precision tubeless and transistorized AC and DC sources . .. a tubeless wide-range regulated
DCsupply . .. a 750 volt AC voltage reference source . . . heavy duty tubeless regulated DC sources for critical
industrial applications . . . plus advanced versions of Sorensen’s complete line of regulators and Nobatrons.

The new 1956 Sorensen catalog is a quick, one-stop guide to equipment for your needs — engineered, tested
and backed by the reputation of Sorensen . .. “the world’s authority on regulated power.”’

CONTROLLED POWER FOR S@ RESEARCH AND INDUSTRY

SORENSEN & COMPANY, INC. e 375 FAIRFIELD AVENUE e STAMFORD, CONNECTICUT

Want more information? Use post card on last page. February, 1956 — ELECTRONICS
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Mechanical vibration wave-
forms can now be measured
and analyzed with the greatest
|} ac:uracy, using the revolution-
l ary MUIRHEAD-PAMETRADA
Model D-489 Wave Analyzer.
Comptlex vibration waveforms
can now be isolated and meas-
ured within a wide frequency range, overcoming amplitude
and frequency fluctuation and the proximity of component
frequencies.

The MUIRHEAD Wave Analyzer operates as a negative feed-
back, tuned band-pass filter insuring constant selectivity at all
frequencies, and simplifying frequency selection. Output volt-
age is available at tuned frequency for viewing or recording.

This highly versatile instrument has a wide diversity of
applications in many industries: aviation, automotive and
manufacturing, shipbuilding and electric power generation,
to name only a few.

Write TODAY for your FREE brochure on Vibration
Measurement and Waveform Analysis.

...the enemy
of industry

® Mo internal oscillator—eliminates drift
® B/C-tuned circuits—reduces hum and noise pickup

® Choice of 4 bandwidth characteristics: In-tune High, In-tune
Medium, Narrow Band and Y4 Octave.

e fligh selectivity characteristic (1% bandwidth for greatest
ciscrimination)

® auxiliary pre-amp permits use of high-impedance pickups or
wansducers.

SPECIFICATIONS

o Frequency range—19 ¢/s to 21 ke (extendable down to 2 ¢/s)
o frequency Stability— = 0.3% over most of range

® [feasurement Accuracy— + 1 db over several days

e Qutput Voltage—10 v

® {nput Voltage—1 mv to 300 v rms (FSD)

o Input Impedance —0.1 megohms

® Hum and Noise Leve—Equivalent to .05
my input at maximum gain

o Power Supply (external)—100/120 v, 60 or  [RTTITTRAR—
400 cycles, 130 w anD

o Dimensions—12% " x 131" x 17%" i e e
® Weight—55 pounds

MUIRHEAD INSTRUMENTS, Inc. 677 Fifth Ave., New York 22, N.Y.

United States Sales and Service for MUIRHEAD & CO., LTD. ® Beckenham ® Kent ® England

Want more information? Use post card on last paae
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Latest Month

Year Age Previous Month
290.0-
250. . 282.1 - VP
125 B 0 '
B3 1of Nov. ‘54  Oct. '55 Nov. '55
100
JEMAN JSRSONDTFNAMITASOND SFMANIJASONDIFMANIJASOND) FUANIJIASONDIFMANIJASONDG J F ® A M J J A § 0 1 #
1949 1950 195t 1952 1953 1954 1955
Latest Previous Year Latest Previous Year
Month Month Ago Month Month Ago
RECEIVER PRODUCTION BROADCAST STATIONS
(Source: RETMA) Nov. '55 Oct. '55 Nov. '54 (Source: FCC) Dec. '55 Nov. ‘55 Dec. ‘54
Television sets, total 631,654 759,735 858,501 TV stations on air. 482 477 439
With UHF 114,645 109,574 168,563 TV stations CPs—not on air 108 109 137
Color sets . nr nr nr TV stations — new requests 29 28 19
Radio sets, total ... ... 1,580,797 1,500,206 1,098,725 A-M stations on air. . . . 2,824 2,808 2,669
With F-M 44,357 38,920 17,364 A-M stations CPs—not on air 111 115 105
Home sets ........... 389,316 398,087 327,973 A-M stations —new requests 229 217 172
Clock radios 275,049 282,393 272,583 F-M stations on air. . .. 540 536 552
Portable sets 181,573 168,709 93,716 F-M stations CPs—not on air 17 20 7
Auto sets 733,859 651,017 404,453 F-M stations—new requests 3 4 8
RECEIVER SALES . , | COMMUNICATION AUTHORIZATIONS
(5‘#‘2“:_ 4RETM1A) . 5;;'322 OCZ 55 Nov. ‘54 (Source: FCC) Nov. ‘55 Oct. ’55 Nov. ‘54
elevision sets, units . .. 746,274 779,105 .
- : / . ‘ Aeronautical .. ........ 43,939 43,648 40,737
Radio sets (except auto) 8631602 iZ33303 6697166 Marine .............. 53,622 53,426 48,255
Police, fire, etc. .. .. 19,637 19,377 16,757
Industrial .. ... ... 27,427 27,091 22,742
RECEIVING TUBE SALES Land transportation 8,381 8,216 7,127
(Source: RETMA) Nov. '55 Oct. ‘55 Nov. '54 Amateur ... ... ... ... 142,408 140,799 126,021
Receiv. tubes, total units 45965000 48,119,000 38,781,863 Citizens radio . 14147 13,862 9,116
Receiv. tubes, value.... $34,788,000 $35105000 $27,618,868 Disaster 319 319 306
Picture tubes, total units 1,086,999 1,224,990 1,157,866 Experimental 666 662 636
Picture tubes, value $20,894,647  $23,507,620 $27,140,693 Common carrier 2,056 2,040 L771
SEMICONDUCTOR SALES EMPLOYMENT AND PAYROLLS
Oct. '55 Sept. '55 Oct. ‘54 (Source: Bur. Labor Statistics) ~ Oct. ‘55 Sept. ‘55 Oct. '54
Germanium diodes, units 2 2 000,000 Prod K ) 4 ) i
o ) ; ,000, 1,850,000 1,500,000 rod. workers, comm. equip. 06,100-p 389,100-r 370,100
Sificon diodes, units Av. wkly. earnings, comm. . . $75.12-p $74.16-r $70.88
Av. wkly. earnings, radio. . . $71.40-p $69.95-r $69.32
B Av. wkly. hours, comm.. . .. 415 -p 41.2 -r 40.5
Quarterly Figures N Av. wkly. hours, radio. . .. 40.8 -p 40.2 -r 40.3
INDUSTRIAL Latest Previous Year
TUBE SALES L S Lo
Source: NEMA) 3rd '55 2nd ‘55 3rd ‘54 STOCK P':ICdE :‘PVEB?GEDS 55 Nov. ‘55 Dec. 54
Vacoum (non-receiving)  $9,027,845  $8,933,453  $8,803,740 (SOIIE SIEMUIEOT] ga e ov: e
Gas or vapor ........ $3,438,835  $3,365,008  $3,570,586 Radio-tv & electronics ... 451.5 A2A O
Magnetrons and velocity Radio broadcasters ... 519.1 502.7 449.0
modufation tubes ... $10,998,967  $13,193,395 $13,112,244 p—provisional; r—revised
Gaps and T/R boxes. . . $1,421138  $1,677,574  $1,476,407 nr—not reported
FIGURES l": THE YEAR TOTALS FOR FIRST ELEVEN MONTHS 1954
1955 ] 1954 Percent Change Total
Television set production 7,151,895 6,513,292 + 9.8 7,346,715
Radio set production 13,108,365 9,138,955 +43.4 10,400,530
Television set sales 6,487,617 6,223,332 + 4.2 7,317,034
Radio set sales {except auto) 5,532,583 5,272,155 + 4.9 6,430,743
Receiving tube sales 441,752,000 347,180,000 +27.2 385,089,458
Cathode-ray tube sales 9,992,769 8,904,106 +12.2 9,913,504
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Government Outlines
Electronics Spending

Guided missile money increases
by one-third with about half
going into electronics

EXPENDITURES for electronies und
communications in fiscal 1957 will
be higher than 1956, according to
the President’s budget message.

The category designated elec-
tronic and communications equip-
ment will remain high,

However, large expenditures for
¢lectronie equipment are hidden in
other categories. For example, ex-
penditures for guided missiles will
increase by more than one third
over 1956. About half the tab will
vo for electronics.

» Radar — The Continental Defense
System will increase during fiscal
1957, Much of the increase will be
earmarked for electronics. The
number of radar stations in the
U. S. will increase. Work will go
ahead on the Mid-Canada warning
line and on the Distant Early Warn-
ing (DIEW) line in the far north.
SAGE soon will be in operation.

» Dollars The breakdown of the
budget 1s as follows (all figures in
millions of dollars) :

EXPENDI- I“iscal Year

TURKS 1957 1956 1955
Misxiles 31,276 $ 917 ¥ 569
Elec. & Comm. 745 671 637
R & D 1.430 1,370 1,364
Totral $3,451 32,958 $2.570
APPROPRIATIONS
Guided Missiles $1,776 $ 938 $ 345
Etec. & Comm. 1,009 247 414
R&D 1,532 1.420 1.297
Total $4,817 $2.705 $2,05¢

ELECTRONICS — February, 1956

electronics—February ¢ 1956

Long-range seorch radar at South Truro, Mass. was used in initial tests of SAGE in

the Cape Cod system

SAGE Readies Sunday Punch

Communications, radar,
computers constitute fast
defense umbrella

REVEALED at MI1T’s Lincoln Labora-
tory, SAGE (semiautomatic ground
environment) proves to be the
method of directing air defense of
the North American continent.
While few engineers will be sur-
prised, the military has, for the
first time, spelled out the interrela-
tion of defense projects long talked
about piecemeal.

» What It Does—In a word, SAGILS
would make available to defense
personnel ecomprehensive and de-
tailed information about enemy air
attacks if the outer defense ring is
breached. Sources mayv be land-
based radar f(like Dewline). Navy

picket ships, Texas Towers or Early
Warning planes.

Telephone lines or uhf radio link
these radars to a high-speed digital
computer. Information is continuous
and automatic. Other data comes
from Ground Observer Corps,
heicht-finding stations, flight plans
and weather statiens. Automatic,
tv-like displays show development
of an air battle.

» Scramble—With the computer cal-
culating best application of defense
weapons, the officer in charge of the
Direction Center (heart of the ope-
rational unit) sets into flight in
terceptor planes and long-range
misgiles that are guided automatic
allv by the system to targets.

» Pushbutton Warriors — Shock
troops in the new type of defense
include scientists and technicians
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Data received at the Barta Building in
Cambridge, Mass. is processed by Whirl-
wind | computer and displayed

from Lincoln Lab, from IBM, Bell
Labs, Burroughs and the Rand
Corp. Air Force is the contracting
agent.

Quiet Motors, Shield
Receivers, FCC Warns

Scope of Commission authority
is widened to cover motors, tv
receivers and other devices

ACCORDING to recent FCC interpre-
tation any device that sends out a
radio-frequency emanation is a
radio transmitter. This takes in a
lot of territory. Specifically men-
tioned as incidental radiation de-
vices are electric motors, switches
and automotive ignition systems.

If interference is caused to au-
thorized radio services, says FCC,
the operator of the device must
promptly take steps to eliminate
interference. The deadline is Feb. 1.

There is a limitation to the
amount of radiation to be permitted
from radio receivers operating be-
tween 30 and 890 me, which takes
in f-m and tv sets. Receivers manu-
factured after Mar. 1, 1956 will be
required to bear a seal stating that
they comply.

»Voluntary Compliance — A ma-
jority of set manufacturers is al-
ready meeting the requirements,
according to James Secrest of
RETMA. Television sets for uhf
placed in production after Dec. 31,
1956 and all such receivers manu-
factured after June 30, 1957 must
comply.

Industry’s Future Grows Brighter

Dotlar volume estimates
are revised upwards as
business increases

ELECTRONICS industry dollar vol-
ume will rise to $10.8 billion in
1956, nearly a billion dollars more
than the 1955 level, according to
Sylvania Electric’s latest appraisal
of future business prospects.

The firm estimates that the in-
dustry’s volume will exceed $15.6
billion by 1960 and $22 billion by
1965.

The new estimates are substan-
tially larger than those made about
a year ago by the firm. At that time
1955 volume was estimated at $9
billion and was seen reaching $15
billion by 1958-1960 and $20 billion
by 1964. (ELECTRONICS, May 1955
p 12). Major revisions were in tv
set sales, industrial electronics, dis-
tribution revenues and broadcast-
ing volume estimates.

» TV--Television set sales to the
public in 1956 are estimated at 7.5
million, about 200,000 being color
sets, with a total factory value
around the billion dollar mark. In
1960 color and monochrome sales
combined are expected to total
about 9.6 million with a dollar value
of $1.5 billion.

In 1965 a volume of 11.6 million
sets sold for a factory volume of
nearly $2 billion is foreseen. An
estimated 31 percent of all sets
sold to the public in 1960 will be
color sets rising to 72 percent in
1965, according to the firm. Pre-
vious total tv sales estimates were
$1.2 billion for 1958-60 and $1.5
billion for 1964.

» Equipment — Dollar volume of
electronics products for industry
and commerce such as computers,
closed-circuit tv and other nonen-
tertainment applications totaled
about $670 million in 1955 accord-
ing to the company and is expected
to reach nearly $800 million in
1956.

In 1960 the total will be around
$1.2 billion and reach nearly $1.9
billion by 1965. Previous estimates

WWW americanradiohictory com
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were $900 million for 1958-60 and
$1.4 billion for 1964.

» Defense — Sylvania estimates
that 1955 government purchases of
electronics totaled just under $2.5
billion and will go well over that
figure in 1956. It sees government
purchases reaching $3.3 billion by
1960 and nearly $4 billion in 1965.

» Radio—In radio, sales of 6 mil-
lion sets valued at $120 million in
1956, 7 million sets at $133 million
in 1960 and 7.3 million sets for
$140 million by 1965 were foreseen.

Auto set sales were predicted at
6 million worth $150 million in
1956, 5.5 million at $137 million in
1960 and 6 million at $150 million
in 1965.

Records and phonograph volume
was seen rising from $121 million
in 1955, $123 million in 1956, $135
million in 1960 to $144 million in
1965.

» Parts—Sales of tubes and com-
ponents for repair were predicted
as $680.4 million in 1955, $800 mil-
lion in 1956, $1.2 billion in 1960 and
over $2 billion in 1965.

» Distribution -~ Revenues from
sales of parts and end products
through distribution channels were
estimated at $2.2 billion for 1955,
$2.3 billion for 1956, over $3.3 bil-
lion in 1960 and over $4.8 billion in

(Continued on page 10}
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HIGHLY SENSITIVE ... COMPACT IN SIZE!

SYLVANIA PHOTODIODE
IINVA

ACTUAL SIZE

THE .SyIVz'ima 1N 77{\ is a highly sensitive com- DETAIL DRAWING
pact junction photodiode.

1ts useful sensitivity covers the visible spectrum
and extends into the infrared region where it peaks

at approximately 15,000 Angstrom Units. + 008
.093 DIA. O/IODIA. TINNED LEADS
Consider these advantages: l RED DOT| \
1. Hermetically sealed in glass. 1 ] €_ P o, B B0
2. Extreme stability in operation. 3

3- Uniform high sensitivity (18.7 volts min. to T
37.5 volts max. peak-to-peak across a 100 k- Y
ohm load). 377 i MIN.

4

4, Low dark current (100ua @ -50 volts).

The high sensitivity and compact packaging of the

IN77A should provide the answer to many light- FOR FULL DETAILS about the com-
sensing application problems. “Still more reasons plete line of Sylvania diodes write to
why it pays to specify Sylvania.”’ Dept. B20R at Sylvania.

® Syrvania ELectric PrODUCTS INC.
1740 Broadway, New York 19, N. Y.
In Canada: Sylvania Electric (Canada) Ltd.
University Tower Bldg., Montreal

LIGHTING - RADIO - ELECTRONICS + TELEVISION - ATOMIC ENERGY
b
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1965. Previous distribution esti-
mates were $2.8 billion in 1952-60
and $4.2 billion in 1964.

» Service— Repairmen's revenue is
expected to vise from $930 million

Bell Labs diffusion oven

in 1955, nearly $1 billion in 1956,
over $1.2 billion 1960 to about $1.7
billion in 1965. Previous estimate
for 1964 was $1.4 billion.

and

» Broadcasting Television

GE electronic clock and

radio hroadcasting revenues in 1955
were estimated at $1.4 billion and
were seen going to $1.9 billion in
1956, $3.4 billion in 1960 and over
$5.4 billion in 1965. Previous 1964
estimate was $5 billion.

Japanese tape recorder show how

Transistors Progress, Applications Multiply

New fabricating techniques
and circuit applications
mean more business in 1956

THIS year may be a big one for
transistor manufacturers. Several
firms are talking about transistors
with frequency and power-handling
ability equal to or better than many
commonly used electron tubes.
Meanwhile, several companies have
announced transistors selling retail
around one dollar.

» High Frequencies—A contribu-
tion to high-frequency transistors
has been made by Bell Labs with the
diffused junction transistor. (See
page 137.) Extremely thin base
layers result when vapor impurities
diffuse into a solid crystal.

Both germanium and silicon units
have been made. Germanium units
operate up to 600 me with 150 mw
permissible collector dissipation.
Silicon units attain only 120 me but
can dissipate up to 500 mw.

Germanium transistors are in
pilot-plant production at Murray
Hill with full-scale production of
silicon and germanium types for
military applications slated for later
this year.

10

» Processes — [Fused-junction punp
silicon transistors have been pro-
duced by Raytheon. Most silicon
units are grown-junction npn. The
pnp transistors provide current
gains up to 24 with 50 mw collector
dissipation at 135 C.

A variation of the pnp fusion
technique, announced by Westing-
house, has paid off in high-fre-
quency transistors and sensitive
photodiodes. A cooling period is in-
troduced to provide controlled uni-
form regrowth at junctions.

» Electronie Clock A cordless
electronic clock announced by GE
keeps time using 60-cps inductive
pickup to synchronize a tuned oscil-
lator which in turn powers a low-
friction p-m motor. A ferrite an-
tenna picks up the a-c; three 2N43
transistors and one 1IN67A ger-
manium diode on a printed wiring
board comprise the electronic ele-
ments. The clock runs off flashlight
cells.

» Auto Radio—GM’s Delco Radio
Division has announced a hybrid
radio for the Chevrolet Corvette.
Power transistors made by Delco
will be used in the output stage and
as an oscillator to replace the vibra-
tor in the power supply.

WWW americanradiohistorv com

Reportedly under development are
transistor auto radios that can
either run off a 12-v storage battery
or from a self-contained mercury
battery when removed from the
car’s dashboard.

» Tape Recorder—A transistorized
tape recorder announced by Tokyo
Tsushin Kogyo of Japan uses eight
npn alloyed germanium transistors.
The recorder provides one hour re-
cording time at slow speed. It
utilizes a special magazine that ac-
commodates %-in. tape. Tape speed
is 1§ or 3% in. a second. Designed
for professional use, the unit will
sell for about $300.

Three transistors are used in sep-
arate record and playback ampli-
fiers, The arrangement permits
monitoring the tape while record-
ing. Two transistors are used in the
25-ke bias oscillator. The recorder
will operate 40 hours on mercury

cells. Input is a small dynamic
microphone; output is a crystal
headphone.

» Production—Two junction tran-
sistors announced by RCA are
aimed specifically at the auto-radio
market. The 2N139 is a 455-ke i-f
amplifier that provides 30-db gain.

(Continued on page 12)
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subminiature, metal-clad

metallized
paper
capacitors

Operate at temperatures to 125°C
witheut voltage derating

Withstand dielectric test of twice
rated voltage

Insulation resistance higher than
any other metallized paper capacitor

Self healing dielectric

Here are the finest capacitors which the present state
of the art can produce.

In the application of stringent quality controls, Sprague
has gone so far as to metallize its own paper . . . the
only commercial manufacturer to do this. Thus Sprague
is the only capacitor manufacturer with complete con-
trol over the end product. And in no other type of
capacitor does quality in manufacture play so impor-
tant a part in performance.

I
(LT

[ L)
i

®
A complete range of ratings and sizes,
hermetically sealed with glass-to-metal

solder-seals in corrosion-resistant cases,

is available in numerous mounting and world’s largest capacitor manufacturer
terminal styles. Write for Engineering
Bulletin 224 on your letterhead. Sprague Electric Company,

35 Marshall Street, North Adams, Massachusetts
Bxport for the Americas: Sprague Electric International Ltd., North Adams, Massachusetts. CABLE: SPREXINT.

ELECTRONICS — February' 1956 Want more information? Use post card on last page. n
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The 2N140 is a mixer that provides
a conversion power gain of 27 db.
Germanium power transistors in
pilot-plant production by Mallory
may be useful as single-ended out-
put stages in auto radios. The 441
operates at 12 v and provides a
grounded-emitter current gain of 90
with 5 w permissible collector dis-
sipation. It sells for $12.50 in lots
of 50 or more. Another unit can
handle 30 w with a current gain of
30. Cut-off frequency is below 15 kec.

Sun powered GE radio receiver

» Sun Power—Experimental sun-
powered radio receiver developed
by GE will run continuously in day-
light and up to 500 hours in dark-
ness without recharging. The
pocket-sized unit weighs 10 oz, con-
tains four transistors, seven se-
lenium solar cells and other com-
ponents in a transparent plastic
case. Output is to an earplug. In
the absence of sunlight, the radio
will operate from a 100-w bulb.

Commercial Scatter
Circuit Authorized

A NONGOVERNMENT long-distance
radio circuit employing ionospheric
scatter techniques will be set up by
Aeronautical Radio, Inc. Designed
to handle fixed communications be-
tween Miami, Florida and San Juan,
Puerto Rico, the link stretches 1,040
miles.

» Assignment—FCC has no fre-
quencies specificallv set aside for
circuits employing ionospheric scat-
ter. The aeronautical fixed stations
KIC32 and WWQT78 will be granted
modification of license to employ
29,820 and 24,940 ke. Power of 20
kw will be used.

12

Research And Development Gains

Research and development
costs and employment are
highest in electronics

T1E electronics-electrical equip-
ment industry leads all other U. S.
industries in the scale of its re-
sgarch and development activities.
Costs totaled about $778 million in
1953, more than 20 percent of the
egrand total of $3.7 billion for all
U.S. industry. The airceraft indus-
try, which is heavily engaged in
electronics research and develop-
ment, ranked second with costs of
$758 million.

Number of firms in the industry
conducting r & d totaled 1,140 or
7.3 percent of the nation’s 15,560
r & d firms. These were some of
the conclusions of the recently re-
leased National Science Founda-
tion preliminary report on research
and development costs.

» Manpower—The survev showed
that there were 61,000 scientists
and engineers emploved in the in-
dustry in 1954, representing 11 per-
cent of the country’s 553,800 engi-
neers and scientists. Of the 61,000,
51,000 were engineers, 3,000 were
chemists; 900 were metallurgists,
2,200 were physicists, 700 were
mathematicians and 3,200 were in
other classifications.

The electronics-electrical indus-
try had more scientists and engi-
neers in research and development
work than any other industry. Of
the total of 61,000 in the field,
23,800 or 48 percent were so en-
gaged. Of these, 24,600 were engi-
neers, 1,100 were chemists and
3,100 were in other classifications.

» Size — Small firms in the elec-
tronics-electrical field accounted for
more research and development in
terms of cost than small companies
in any other industry. For firms in
the industry with less than 500 em-
ployvees, r & d costs totaled about
$96 million in 1953. Next highest,
the machinery industry, had costs
of $738 million.

Nevertheless, the bulk of the
money for electronies was spent by
large companies with 5,000 and

SCIENTISTS AND ENGINEERS IN ELECTRONICS
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more employees. These firms ac-
counted for $516.9 million or 66
percent of the industry’s total $778
million. Small firms accounted for
only 12 percent. Medium-size com-
panies accounted for the rest.

»Basic Research The study
shows that the industry spent $18.7
million on basic research in 1953,
representing 2.4 percent of its total
& d cost. But as a proportion
of the industry's total v & d cost,
it was among the lowest of any
industry.

Basic research, for the purposes
of the survey, was defined as proj-
ects which are not identified with
specific product or process applica-
tions, but rather have the primary
objective of adding to the overall
scientific knowledge of the firm.

F-M Stations Take On
New Business

Two services are helping
to arrest the downward
trend in f-m broadcasting

NuMBER of f-m broadcasting sta-
tions on the air in the U. S. has de-
clined steadily in the past five
vears. In the past 12 months the
number dropped from 554 to 536
stations. However, f-m broadcast-
ing has made gains in noncommer-
cial education stations and in the
functional music field.

»School—There are 125 noncom-
(Continued on page 14)
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%w CUT CORES, Types C and E

% TOROIDAL CORES, Cased

and Uncased

w BOBBIN CORES

It's ARNOLD for EVERYTHING in TAPE-WOUND CORES

Apolications

Let us help you with your core re-
quirements for Pulse and Power
Transformers, 3-Phase Transformers,
Magnetic Amplifiers, Current Trans-
formers, Wide-Band Transformers,
Non-Linear Retard Coils, Reactors,
Coincident Current Matrix Systems,
Static Magnetic Memory Elements,
Harmonic Generators, etc.

Foy, Compllele Detaids

Write for Bulletins:

%* SC-107—Cut Cores, Types C and E

* TC-101A—Toroidal Cores, cased
and uncased

% TC-108—Bobbin Cores

ADDRESS DEPT. E-62

ELECTRONICS — February, 1956

MATERIALS: Deltamax, 4-79 Mo-
Permalloy, Supermalloy, Mumetal,
4750, Monimax, Silectron, Permendur:
all are available for tape wound core
applications. The choice of material
will depend upon the specific proper-
ties required.

GAUGES: The following standard tape
thicknesses are available for Arnold
tape wound cores in most of the mag-
netic materials mentioned above:
.012”, .004", .002", .001”, .0005"”, or

.00025”. Bobbin cores are made from
tape .001” to .000125" thick.

SIZES: Cores weighing from a fraction
of a gram to many hundreds of pounds
can be supplied. Toroidal cores are
made in 27 standard sizes with nylon
cases. Types “C” and “E” cut cores-are
made in a total of 530 standard sizes.
Many special sizes and shapes of both
gapless and cut cores are manufactured
for unusual requirements. ® Let us
work with you.
wap 5818

" THE ARNOLD FNGINEERING (COMPANY |

SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION
ML General Office & Plant: Marengo, lilinois

I "n:‘ﬂ
I

Want more information? Use post card on last page.

DISTRICT SALES OFFICES . . . New York: 350 Fifth Ave.
Los Angeles: 3450 Wilshire Blvd.

Boston: 200 Berkeley St.
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mercial educational f-m stations on
the air today compared to 117 a
year ago. Leading states with
school f-m are California and In-
diana, with 11 stations authorized,
followed by Ohio with 9, Wisconsin
with 8, and Texas and Pennsyl-
vania with 7 each. Philadelphia,
Boston, Dallas and Louisville each
have three educational f-m authori-
zations,

» Background Music—Last March,
FCC amended its rules to permit
f-m stations to enter the functional
music field as an addition to their
regular f-m broadcasting service.
The service is limited to back-
ground music furnished to commer-
cial and industrial organizations,
storecasting and transitcasting to
passengers on public vehicles.

Under a subsidiary communica-
tions authorization an f-m station
mnay transmit functional music on
a multiplex basis at any time. Until
July 1, 1956, stations may broad-
cast functional music on a simplex
basis during the time not devoted
to the required 36 hours a week of
t-m broadcasting. Formerly, all
f-m stations were required to broad-
cast a minimum of 42 hours a week
with at least 6 hours broadcasting
daily.

» Growth — The first subsidiary
communications authorizations for
f-m stations were made last Octo-
ber. Now there are about 44 f-m
stations in the functional music
field. All of them operated on a
simplex basis until January, when
two began commercial multiplex.

By the July 1, 1956 deadline, it
1s expected that at least 40 or 50
stations will be on multiplex. Nine
or ten multiplex stations are ex-
pected by mid-February.

» Equipment — Multiplex Services
Corp. of New York City has a basic
multiplex transmitter available for
$4,500. Receivers and adapters sell
for $169, including crystal. The
firm estimates that in early Jan-
uary, about 50 multiplex receivers
were in use but expects more when
more transmitters go on the air.
Its transmitters are being built by
Gates Radio and its receivers by
Browning Laboratories.

14

- | 5 £

<4

JUMBO rolls of magnetically coated acetate film,

Minnesota Mining as

Ly

ready for slitting, are produced ot

Magnetic Recording Sales Rise

Volume in 1955 exceeds
mid-year estimates.

Tape sales gain sharply

SALES of magnetic tape recorders
and of magnetic tape in 1955 topped
many of the most optimistic esti-
mates. Latest estimate by Minne-
sota Mining and Manufacturing
shows that some 360,000 recorders
of all types were sold in 1955, ex-
ceeding 1954 sales by nearly 100.-
000 units.

» GGains—Major increase was made
in sales to the home market in
which recorders selling for under
$300 make up the bulk. An esti-
mated 300,000 units priced under
$300 were sold in 1955 compared
to about 255,000 units in 1954,
Sules of recorders in the $300 to
$600 price class reached about
50,000 units in 1955.

In the professional tape record-
ing equipment field, units selling
for more than $600, some 10,000
units were sold last year, the only
segment of the business that did
not exceed expectations. About the
same number were sold in 1954.

Based on an average price for
each category, total tape recording
dollar volume probably exceeded
$77.5 million in 1955, not including
recording tape or accessory sales.
Minnesota Mining estimates that
sales of magnetic tape alone
reached $8.1 million last year com-

wWww americanradiohistorv.com

pared to $7.2 million in 1954

» Expansion—There are about 100
companies in the field compared to
75 a vear ago. Tape recorder manu-
facturers are making expansion
plans. RCA recently announced s
$2.7 million plant expansion for the
production of tape recorders and
hi-fi instruments.

Magnetic tape is used to call
floors and make other announce-
ments in a Westinchouse automatic
elevator. Tape units have been
adapted for supermarkets to tell
shoppers where to find food items
Three Atlantic Coast Line trains
have magnetic tape systems to
provide background music for pas-
sengers.

Television Networks
Swing To Microwave

Facilities are revamped for
color as intercity cable-
radio relay system expands

SEVEN-YEAR progress report by the
Bell System shows television inter-
city network facilities have ex-
panded from 900 channel miles in
1948 to 70,000 channel miles today.
Channel miles is the distance be-
tween points multiplied by the num-
ber of tv channels available. Facili-
(Continved on page 16
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ties link 391 stations in 262 cities.

»Color—Additional channel band-
width and increased transmission
fidelity is required for handling
color television signals. Intercity tv
facilities suitable for color trans-
mission number 51,000 channel
miles and link 190 stations in 134
cities.

The requirements of color may
have stimulated the change from co-
axial cable to microwave radio relay.
At the end of 1948, 77 percent of tv

GERMANIUM ACTUAL
130 v.

N | 130v.
ﬁ 250v.
250v.

m,

network facilities was coaxial cable
and 23 percent radio relay. By the
end of 1954 the balance was 70-30 in
favor of microwave.

» Investment — The Bell System
has $250,000,000 invested in tv net-
work facilities. Operation and
maintenance require 1,000 engineers
and technicians. Coordination re-
quires 24,000 miles of telephone and
20,000 miles of teleprinter service.
The system includes about 1,500
microwave stations.

SIZE

SELENIUM
150ma. b
500ma. e
If2 AMp.
}amp.

Size comparison between equivalent GE germanium and GE selenium rectifiers

indicates how . .

Germanium Rectifiers Save Space

Production moves ahead faster
to meet increased industrial
and military needs

OUTPUT of germanium power recti-
fiers was negligible before 1952
and gained relatively slowly in the
next two years due mainly to pro-
duction problems. In the past year,
gains have been made in breaking
the production bottleneck and out-
put has increased substantially.
General Electric estimates that
cumulative industry production
reached about 6 million units in
1955.

PFirms—A handful of firms are
responsible for 90 percent of the
output. The amount of development
required for the units is large and
the facility investment is substan-
tial.

» Application — Although germa-
nium rectifiers can be used for al-
most any application where d-c is

16

required, most of the units have
been used in military and commer-
cial equipment. They have found
increasing application in military
gear because they are lighter in
weight, in some cases 100 times
lighter, than rectifiers of other
types.

» Gain—Aiding the increasing use
of germanium rectifiers has been
the continuing selenium shortage.
Also, silicon rectifier production
has remained relatively small al-
though higher production is ex-
pected in 1956, For germanium
units, GE estimates that the mar-
ket will more than double this year
over 1955,

Increasing output of the units
has helped to decrease prices. For
large quantities, they range in
price from about $1 to $25 each.
Germanium power rectifier stacks,
in large quantities, range from
about $8 to $50 each.

Automatic Production
Creates New Jobs

Labor Department describes
six job types for the
electronics industry

INCREASING use of automatic pro-
duction techniques in the electron-
ics industry has created new jobs
for production workers. Here are
descriptions of some of the new
jobs as listed by the U.S. Depart-
ment of Labor.

»Automation Machine Operator—
Operates radio or tv automatic ma-
chines to insert and fasten parts
on circuit boards. Requisitions and
expedites production parts. Re-
ceives production orders and allo-
cates machine time to produce re-
quired units. Tabulates production
records and arranges for lot ship-
ment to other areas. Requests ma-
chine adjustments to correct sub-
standard work.

»Automation Assembler — Loads
parts into automatic feed channels
of automatic machines. Checks
completed circuit boards for miss-
ing or loose parts and makes inser-
tions or repairs as necessary.
Matches color codes, reads produc-
tion part numbers and uses simple
hand tools.

»Automation Machine Tender—
Operates automatic machines to
insert and fasten tube sockets,
resistors, jumper wires and ca-
pacitors on circuit boards. Clears
operating mechanisms, removes
jammed parts and restarts machine
making simple adjustments as re-
quired. Rethreads machine with
jumper wire,

>Stager—Checks prepared plates
for bubbles, blisters and unexposed
areas prior to etching operation.
Touches up imperfections using
paint and brush. Scrapes excessive
printing as necessary.

»Printed Circuit Spraver — Sets
up and operates spray gun to lac-
quer surfaces. Cleans and adjusts

spray gun. Assists in other produc-
(Continued on page 20)
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Would you like to be able to take any one

of your manually-driven oscillators off the shelf and

ccenvert it to a sweep device, as the need arises? The instrument is

now available which permits you to do this. Ore instrument, G-R’s

Type 1750-A Sweep Drive, makes it possible for you to have as many
sweep generators as you have hand-operated oscillators.

The Sweep Drive readily attaches to a wide variety of shafts,
knobs or dials for automatic mechanical sweeping of a wide variety
of equipment. Sweep Arc, Speed and Center Position are all con-
tinuously variable, even while the Drive is in motion.

While the display of amplitude-frequency characteristics on an
oscilloscope has proven an important use for the Sweep Drive op-
erating a signal source, this versatile device is not by any means
limited to this application. The Drive can be used to turn shafts auto-
matically for almost any purpose . . . for driving a receiver or analyzer
to obtain panoramic response . . . to open or close a shutter or switch
.. . to modulate light, sound or heat.

i The uses for this instrument in engineering or production-test
department are countless. The wide variety of data which can be
conveniently displayed on a CRO as a continuous function of an in-
dependent variable, makes the Sweep Drive an invaluable time saver
for the engineer.

Used in combination with G-R’s popular line of
Unit Oscillators, the Sweep Drive makes available
sweep generators for the frequency ranges: 500 kc
to 50 Mc, 50 Mc to 250 Mc, 65 Mc to 500 Mc, 250
Mc to 920 Mc, or 900 Mc to 2000 Mc. The device
can be coupled to either the generator, slow-motion
drive for sweeping over small ranges or coupled di-
rectly to the main shaft to take advantage of the
extremely wide frequency ranges of G-R Unit
Oscillators.

G-R Type 1750-A Sweep Drive $400

Wide Range of Speeds — 0.5 to 5 cps, re-
ciprocating motion.

Sweep Arc — adjustable from 30° to 300°
Center-Position of Sweep Arc — adjustable
to any position; on reduction drives, may
be set to any point within eight fulf turns —
is not affected by arc of sweep.

Universal Coupling System —four adjustable
spider-like arms readily attach to knobs
and dials, 1” to 4” diameter and shafts 14"
and %" — shaft height also adjustable.
Limit-Switch Circuit — disconnects and
brakes the motor if preset limits of shaft
travel are accidentally exceeded.

CRO Deflection Circuit — provides a voltage
proportional to shaft angle for application
to the horizontal deflection plates of an os-

cilloscope.

Blanking Circuit — eliminates the return
CRO trace and produces a reference base
line.

Rated Maximum Torque — 24 0z.-in.
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now available for the first time!

Actuol size PNP

TEMPERA’;'J;R’L S ' l , CON

TRANSISTORS

now offers PNP Silicon
Transistors having these outstanding advantages:

Collector Saturation Voltage — averages 1 volt or
less at 20 mAdc co lector current.

Reverse Emitter Voltage — 22 volis

Rugged and Reliable — manufactured by Raytheon’s
dependable fusion-alloy method !

The improved electrical performance, reliability and mass produc-

tion advantages of Raytheon’s fusion-alloy process are now avail-

o able in silicon transisfors. Raytheon PNP High Temperature

"’ mox. Silicon Transistors are ideal for use in low frequency amplifiers,

@ TR switching circuits and as replacements for relays in airborne elec-
L A tronic equipment operazing at high ambient temperatures.

‘——°m,j’,"'-1 The superiority of the Eaytheon perfected fusion-alloy process has
=y been proved through the successful manufacture of several million
: PNP Germanium Transistors by Raytheon, the largest manufac-
turer of transistors. The new plant of the Raytheon Semiconductor
Division is ready to mass produce both Silicon and Germanium

Transistors to meet your needs.

HERMETICALLY SEALED

ABSOLUTE MAXIMUM RATINGS AVERAGE CHARACTERISTICS
Reverse Current at —24v Base Collector Collector | Alpha Freq.

Types: Collector Emitte Resistance | Resistance Capacity Cutoff
CK790 » CK791 « CK733 Type wA (max.) | uA (max) Beta ohms kilohms

Callector Voltage (diode)  —100 Vdc CK790 1200

Emitter Voltage (diode) —22 vde CK791 2 1400

Emitter Current 50 mAdc CK793 16 1300

Collector Dissipation at 135°C 50 mw Above characteristics are average except where noted and are taken at le Adc; Vo = —6 Vdc; Ambient temp. 25°C.

RAYTHEON TRANSISTORS

Want more information? Use post card on lost page. Feb,ua,y/ 1956 — ELECTRONICS




here’s the whole story on

Actual size

Low reverse current and

excellent stability at high temperature

over long periods distinguish these Raytheon

Bonded Silicon Diodes.
Every Diode receives four temperature cycles of one hour at
—55°C and one hour at +150°C, followed by thirty-six
hours at 95% relative humidity and 70°C.
Exact characteristics are maintained.

Forward Reverse
RAYTHEON Peak Inv. Current Current Reverse Current Rectified Rectified
Type Voltage at +1.0V(min.)| at —10 V (max.)| at specified voltage (max.)] Current(max.] Current (max.)
25°C 25°C 25°C 258! 100°C 150°C
1N300 15v 8 mA .001 zA .001 sAat 10V 23 mA 12 mA
IN300A 15 30 00T .001 10 50 25
1IN432 40 10 .005 .005 10 30 15
IN43ZA 40 20 .005 .005 10 48 22
IN301 70 %) .01 .05 50 23 12
1N301A 70 13 .01 .05 50 40 20
1N460 90 5 .01 .1 75 23 12
1N460A S0 15 .01 I 75 40 18
1N303 125 g .01 .1 100 23 10
1IN303A 125 12 .01 <l 100 35 16
1N433 145 3 .01 .1 125 23 10
IN433A 145 10 .01 .1 125 30 16
1N434 180 = .01 1 150 20 ] 10 |
T INA3ZA 180 Z .01 .1 150 20! | 13
T IN30Z 225 T .01 :2 200 15 8
| IN302A 225 5 .01 2 200 23 12
RAYTHEON BONDED SILICON REFERENCE DIODES
Type Zener Voltage Zener Impedance (max.) Zener Temp. Coeff. 1
at 0.5 mA atb0Um %/°C P
1N436 3to5V 100 ohms 10 ohms 0.03 max. {"mux.
" INA3T7 5to 7 100 10 0.05 — e B
—INEIR 7160 100 1O 0.08 (D e+ ©
TNA35 Sto 11 100 10 0.08 . T <
5.0 : ; — br
—-— MEASURED CAPACITANCE — >
3 of TYPICAL IN434 |250" <
| 20 = — (F =150ke) = | max. I
3] S r— | | — -
e | -
6 \‘-.x. \\o ].5”min z
<
g 0.5 2 ES
oz =]
manufacturing co.

Home Office: 150 California Street
— Newton, Mass. « DEcatur 2-7177

For application informotion write
or coll the Home Office or:

9501 Grand Ave., Franklin Park (Chicago), IIl.,
TUxedo 9-5400 « 589 Fifth Ave., New York 17,
New York, Plaza 9-3900 « 622 South Lo Brea
Ave., Los Angeles 36, Calif, WEbster 8-2851

SEMICONDUCTOR DIVISION

Silicon and Germanium Power Rectifiers, Diodes and Transistors

Want more information? Use post card on last page.

ELECTRONICS — February, 1956
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INDUSTRY REPORT— Continued

tion operations as required.

»Printed Circuit Machine Opera-
tor—Operates a variety of short-
cycle machines to prepare, expose
and etch production parts for pre-
designated lengths of time, Scrubs,
sensitizes and etches parts with
nontoxic solutions of prepared
strength. Assists in other printed
circuit operations as required.

Finance Firms
Take To Electronics

Growth of the field and
attendent money problems
bring specialized lenders

WITHIN the past three years the
number of new companies entering
the electronics field has increased
steadily. In California alone at least
one new electronics company a week
has been formed in the past year.

Many new firms unable to obtain
bank credit have turned to com-
mercial financing companies. A
number of commercial financing
companies now specialize in elec-
tronics financing.

»Volume Coastal Commercial
Corp. of New York reports that its
business is nearly 60 percent com-
posed of small electronics firms.

The firm estimates that approxi-
mately $100 million will be needed
by some 10,000 small companies in
the electronics, metal machine work
and sheet-metal parts business in
the next 12 months.

»Need —— Often applicants for
loans are referred to the specialized
lender by banks, although some are
referrals from larger manufactur-
ers seeking to help put subcontrac-
tors and suppliers on a financially
sound basis.

About 26 months is the average
period of relationship between bor-
rower and specialized lender. By
then a firm can usually operate
through ordinary banking circles.
Loans range between $5,000 and

$100,000 with the average out-
standing balance running about
$36,000.

20

New Models Ready For ‘56

Color sets, transistorized
radios and remote controlled
black-and-white sets shown

MANY major radio and television re-
ceiver manufacturers have an-
nounced new models. New color sets
and more transistorized portables
high-light the new sets. DMany
black-and-white receivers intro-
duced incorporate remote and au-
tomatic tuning devices.

»Color—Admiral, Emerson, Philco
and RCA were among the manufac-
turers introducing new color re-
ceivers. Sylvania has announced
plans to begin production on two or
three models with 28 to 30 tubes in
April. Capehart and Hoffman are
presently producing their own color
sets. New plans of Motorola have
vet to be announced. CBS-Colum-
bia, GE and Zenith have not an-
nouncad new color production plans.
Most of the manufacturers who
introduced new color sets limited
them to one or two models. RCA
offered three new models bringing
the number in its color line to five
sets ranging in price from $695 to
$995. The sets all have 21-inch piec-
ture tubes and 26-tube circuits.

Cordless, all transistor home radio that
operates on six trensistors and a self-

contained battery is CB5-Columbia

chairside model

»Transistors—In the past month
Emerson introduced two transistor
portables, one using 6 transistors
and the other using 3 transistors
and 3 tubes. CBS-Columbia dis-
played a Dbatterv-operated home
radio using 6 transistors and a per-
sonal portable using five.

»Monochrome—The Zenith line of
45 models represented perhaps the
largest new tv line introduced.
Most other manufacturers intro-
duced fewer sets as fill-in models.
Major changes in the new sets were
in automatic and remote control
tuning devices.

GE introduced three new portable
tv receivers that use aluminum in
the cabinet and chassis pan instead
of steel for a 20-percent reduction
in weight. Fifty percent of all cir-
cuits in the sets are printed and
30 percent of the connections are
made by automatic dip-soldering.
The CBS-Columbia line featured
two new chassis, one with 30 tube
functions and the other with 23.

Will Sun Spots
Boost Mobile Sales?

Increased reflection from
ionosphere beginning to
disrupt vhf communications

OPERATORS of communications serv-
ices are being urged by FCC to con-
sider moving out of the 25-to-50 me
region into the higher bands.

Reason for the warning is the up-
swing in the sunspot cycle that
improves the ability of the upper
laver of the ionosphere to reflect
signals. An 1ll-year peak is ex-
pected to occur during the winter
of 1956-57.

»Sales Potential—Not all users
of the principally affected frequen-
cies will need to move—only those
requiring nearly complete protec-
tion from interference. According
to a recent survey, special industrial
radio users already encounter occa-

(Continued on page 22)
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Here’s Why Clifford Specifies
ALL-ANGL Barry Mounts
to Protect Reliability

thru Every Flight Attitude
—o0f the F-100 Super Sabre

Ciifford miniaturized heat-control
unit — only 3-1/8 inches high.

It’s an important story
of engineering for shock and vibration control

North American Aviation, builders of the F-100 Super Sabre, The ALL-ANGL Barrymount® jso-
specify that the control box must be able to mount at any angle. lators used in the Clifford base
MIL-E-5272A requires the mount to operate under vibration as high are standard miniature  size.

These advanced-design mount-
ings are also available in MIL-
size 1 and (Feb. 1) MlIL-size 2.
Write for data sheets.

as 0.080” double amplitude. Temperature requirements preclude the
use of rubber mountings. And experience demands that the mounting
system handle the load bias added by large connectors and cables —
often a serious problem with miniaturized equipment.

When your problem is protection

Because they are specifically designed for jet and missile service, through all flight attitudes, your

ALL-ANGL Barry Mounts meet all these requirecments. So Clifford’s answer is ALL-ANGL Barry Mounts.
choice of this mount assures the protection of their new miniaturized For recommendations, call your
heat control under every operational condition. Barry Sales Representative.

BARRY CONTROLS

INCORPORATED
SALES REPRESENTATIVES IN ALL PRINCIPAL CITIES

New engineering opportunities are open in Barry's expansion program, 707 PLEASANT STREET' WATERTOWN 72' MASS.

at all levels in all departments. Send resumé.

ELECTRONICS — February, 1956 Want more information? Use post card on last page 21



INDUSTRY REPORT— Continued

sional cochannel interference that
completely  disrupts communica-
tions. Relative percentages for the
different bands are: under 30 me,
27: 30-40 me, 18; 40-50 me. 11;
152-174 me, 8.

TV Stations Equip

Network affiliates and
owned stations continue
to gird for color

AS of the end of 1955 there were
approximately 225 tv stations
equipped to broadcast network color
shows. Fifty-five had color film and
slide equipment and 17 had “live”
color equipment. The total repre-
sents 2 minimum equipment invest-
ment of some $10 million.

» Network Currently 106 of
NB(C’s affiliates are equipped to
transmit network color shows, 32
have slide and film equipment and
11 can originate live color shows.
At the beginning of 1955 only 81
of its stations were equipped for
network color.

RCA plans to lease color tv mobile
units to its color stations.

®» Gain—CBS in a December status
report of equipment for network
and local color shows reported that
110 afliliates were equipped for net-
work color, 6 with studio, film and
slide equipment, 24 with film and
<lide equipment and 1 with slide

equipment only. Eleven additional

Color tv mobile units such as this will
be leased by RCA to tv broadcasters for
loca! events

22

There are reports of police radio
systems jammed for hours at a time.
Since it is impracticable to convert
50-mc equipment to 150 mec or
higher, nature’s freakishness may
prove a business bonanza.

For Color

CBS affiliates were definitely sched-
uled for color in 1956.

» Others— ABC reports that it does
not plan to equip its owned stations
for color until there are a sufficient
number of color tv receivers in use.

Du Mont’s New York outlet is
equipped for color hut as vet, its
station in Washington, D. C. is not.

General Teleradio reports that al-
though some of its stations have ex-
perimented with color equipment,
none of them is currently equipped
for color transmission.

Small-Boat Electronics

Gets Industry Nod

RCA groups take over
additional duties to serve
$1-million dollar market

OVER 20 million Americans use some
5 million pleasure boats. About 4.5
million of these are power craft, a
potential haven for broadcast, com-
munications and direction-finding
equipment. The owners of such
craft and owners of commercial
boats provide a market for light-
weight developments in the field of
yadar, sonar, depth-finding and
safety-at-sea.

» Reorganizing Recognizing &
trend, RCA is streamlining its func-
tions to provide marine equipment
and services most economically.
Functions of Radiomarine Corpora-
tion of America may be distributed
throughout other RCA subsidiaries.
With approval of FCC, marine
radio traffic will be handled by RCA
Communications, service will be per-
formed by RCA Service Co. while
engineering, manufacture and sales
of equipment will be taken into
RCA manufacturing divisions.

wWWiv-americanradiohistorv. com

Recent Equipment
Emphasizes Batteries

Military electronics and
test equipment markets up
sales of small batteries

SALE of all tvpes of batteries. dry
and storage, is running at 375 mil-
lion annually according to estimates
by one large manufacturer. The dry-
battery market amounts to $35-10
million of which $16 million goes
to the military.

» Dry Batteries—In some applica-
tions the common dry cell, which
uses an electrochemical couple of
zinc and manganese dioxide, is be-
ing supplanted by cells using silver
or mercuric oxide. These latter cells
are higher priced but feature high
ampere-hour capacity and small
size.

The mercury cell is used in hear-
ing aids and as a reference in

measuring instruments. Use as an
auxiliary supply for transistor auto
vadios is under study. Market for
mercury cells is $9-10 million of
which 30 percent is military. Sales
air-sea

include many for rescue

work.

sPo 85793 B+ W™

PAT. PEND

High-voltage battery

» High-Voltage — A devel-

pile
oped by Mallory puts out 200 v a

cubic inch. Its current output is
about 0.1 microampere. Shelf life
is 18-24 months. Use is foreseen in
ion chambers, Geiger counters, sein-
tillation counters, bias cells and in
charging capacitors to detonate
fuzes.

The battery comes in sizes up to

(Contirued on page 24
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BUTTON-STEM BASE OF G-E 5-STAR SUBMINIATURES
INGREASES RELIABILITY. ..LENGTHENS TUBE LIFE!

tially —are more than twice as far apart as with pressed-
stem base construction, where the leads are in line. Also,
spacing is more accurate and uniform. These widely-spaced
leads help ward off glass electrolysis (which increases rap-
idly with higher temperatures) in the area where leads pass
through the seal of the tube envelope. Means a longer-life
seal and tube, since electrolysis, a result of electrical leakage,
breaks down the glass to a point where vacuum is impaired
and tube failure can occur.

o G-E 5-Star subminiature leads—spaced out circumferen-

one another for a minimum distance—unlike pressed-stem
internal leads, which are long and extend side-by-side.
Result: 5-Star tube capacitance is lower, giving improved
circuit performance, especially at high frequencies.

9 5-Star leads within the tube and seal are short, and parallel

8 external leads in all are available with 5-Star subminia-

g tures, against a maximum of 7 for pressed-stem tubes. With
many tube types, this provides increased flexibility for the
circuit designer. For example, only button-stem subminia-
ture twin triodes can offer the designer separate cathode
connections!

4
!
I
]
]
I
]
]
!
|
]
1

Button-stem base construction makes 5-Star subminiatures
nearly 109, shorter (approx Y4 inch) than pressed-stem tubes.
Equipment designers who face strict space limitations, Right: actual size. Seated height of tubes is only

benefit from G-E 5-Star compactness! 1.375 inches { max). Circular diagram over base pins
shows how circumferential arrangement of leads in
G-E 5-Star subminiatures, spaces them more widely
apart than the in-line leads of pressed-stem tubes.

A.dd to these advantages of button-stem base construction,

special 5-Star design throughout—sturdy, shock-resistant, 18 G-E 5-Star subminiatures are
electrically efficient and dependable! Add painstaking tube available, for a comprehensive
manufacture by selected, trained G-E 5-Star workers, in a range of circuit applications:

separate 5-Star building where employees wear lint-free 5718 5896 6021
garments, and the air is pressured, filtered, and dehumidi- 5718-A 5896-A 6021-A
fied to keep out dust! 5719 5899 6111
General Electric 5-Star tubes are the most reliable sub- 5719-A 5899-A 6111-A
miniatures you can install. Specify them for critical military 5840 5902 6112

and commercial applications! General Electric Company,

5840-A 5902-A 6112-A
Tube Department, Schenectady 5, New York.

Progress ls Our Most Important Product

GENERAL @D ELECTRIC

162-181



INDUSTRY REPORT— Continued

150 v which size is designed for
charging a 0.1-microfarad capacitor.
Voltage is developed by a couple con-
sisting of a chrome-plated copper
disk and a pressed-powder disk of
barium permanganate with lead
dioxide. This couple gives 1.62 v.
Other combinations can achieve
higher voltage or lower voltage and
higher permissible current drain

» Low Temperature—The pile uses
a solid ionic conductor as electro-
lyte. This is a pressed disk of
amorphous stannous sulphate pow-
der. The battery delivers stable
open-circuit voltage at ambient tem-
peratures from 70 to —40 C.

The battery at present would sell
from 2 to 3 cents a volt. Target
price is one cent a volt.

Transmitter Antenna Sales Up

TV stations seek more coverage
with higher towers. Forward-
scatter antennas take hold

CONTINUING growth in the number
of tv, radio and communications
stations has increased the business
volume of antenna makers. In fiscal
1955, the nummber of antenna appli-
cations processed by FCC exceeded
all previous years, with a total of
9,131, an increase of some 100 ap-
plications per month over 1954,
However, fewer tv antenna applica-
tions were processed.

The number of antenna applica-
tions filed also reached a record
high during fiscal 1955 totaling
9,856, an increase of more than 200
applications per month over fiscal
1954. Antenna applications for
broadecast and common carrier
services decreased slightly while
safety and special radio proposals
increased from 5,357 to over 8,000.

» Television Skyhooks— At the
close of fiscal 1955, 28 tv towers
1,000 feet in height or higher, were
in operation and construction per-
mits for 13 additional towers over
1,000 feet high were outstanding.

Among the higher towers are:
WFAS-TV and KRLD-TV in Dallas,
Tex., with a height of 1,521 feet;
KSWS-TV, Roswell, N. Mex., 1,610
feet; and KGEO-TV, Enid, Okla.,
1,356 feet.

FCC made an initial decision ap-
proving the move of KGEO-TV to
the 1,356-foot tower but the Defense
Department asked for reconsidera-
tion of the decision. Also awaiting
approval by the FCC are WSLA,
Selma, Ala. for a 1,993-foot tower
and WHAS-TV, Louisville, Ky., for
a 2,008-foot tower, which would be

24

the world’s highest structure.

» Distance Increases Forward-
scatter developments have spurred
antenna sales activity in the com-
munications field. A number of
antenna fabricators mnow have
forward-scatter antennas on the
market and more companies are
planning to make them. One
manufacturer reports that it has
sold about fifty 28-foot transhorizon
antennas.

Another manufacturer has an-
nounced plans to produce forward-
scatter equipment. Equipment for
2,000 mc is expected to be available
in five to ten months at a total cost
of $42,000 1o $52,000. Transmitting
and receiving 28-foot parabolas, in-
cluding tower and ground mounts,
would cost about $12,000.

Conelrad Extends Radio
Blackout Regulations

DENIAL of direction-finding trans-
missions to hostile aircraft has been
insured through the Conelrad pro-
gram that rotates operation of a-m
broadcast stations during an alert.
Requirement of radio silence during
alert periods has been gradually ex-
tended to other radio services.

» Hams and Cops—Latest groups
expected to go off the air at a
moment’s notice are amateurs and
the public safety radio services. Ac-
cording to FCC’s latest annual re-
port there were more than 132,000
amateur transmitters licensed, but
the number is growing (see latest
Figures of the Month, p 6).

Public safety services include
more than 200,000 transmitters in
police, fire, highway maintenance

and similar functions. Unless other-
wise directed, this class of station
must cease operation upon receipt
of a radio alert.

Selenium Shortage
May Be Eased

RISE OF OPEN-MARKET PRICE
OF HIGH-PURITY SELENIUM

15

DOLLARS PER POUND

48 50 53 55

Production from Wyoming
deposit may double
world supply by midyear

DAILY production of 1,200 to 2,000
pounds of commercial-grade sele-
nium is the goal of the Shawano
Development Corp., operators of a
Jaggs, Wyoming selenium deposit.
Discovered last fall, the deposit
contains ore assayed to be 0.69-
percent selenium, which is roughly
equivalent to 13 pounds of commer-
cial grade per 100 pounds of ore.
A plant is being erected and pilot
production is expected by May. Full
daily production would approxi-
mately double the present world

supply.

»Current Situation—Demand for
high-purity selenium by rectifier
manufacturers has caused prices
to quadruple within the last five
years to a high of about $13 a
pound, as shown in the graph. The
economic feasibility of refining the
selenium ore is based on these high
market prices. Shawano estimates
that it can make a profit on its op-
eration if the commercial-grade
selenium sells for a minimum of
$8.00 a pound. Commercial-grade
material requires additional refin-
ing to qualify as high-purity sele-
nium.

{Continued on page 26)

February, 1956 — ELECTRONICS



VARIABLE

CAPACITORS...

“BFC' butterfly-type ca-
pacitor with isolated
rotor, very low minimum
capacity and low induct-
ance. For YHF applica-
tions as series capacitor
with ne rotor cannection.

“"MAC” tow minimum co-
pacity and very low in-
ductance. ldeal for VHF.
UHF opplications, De-
signed for use in minia-
turization. Also availcble
as butterfly type
“MACBF”.

“APC” A compact, high
quality air dielectric trim-
mer. Extremely high re-
sistance to temperature
changes, moisture and
vibration.

SRR

“HFA” Similar to “HF”
model, but with larger air
gaps for higher breok-
down ratings. Used for
high-frequency, low-
power transmitting. Alsa
available as dual unit.

HAMMARLUND —

® Send for your copy of Bulletin E256

ELECTRONICS — February, 1
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“"MC” Designed for maxi-
mum versatility in mount.
ings, connections and -
pacity characteristics.
Rotor stop permits 180°
clockwise rotation with
increasing capacity. Aiso
available as dual unit.

MRMC” Similar to “MC.S*
but featuring extra rigid
design. Heavy frame of
aluminum tie rods and
=nd plates.

“"MAPC’ A scaled down
version of the “APC", De-
signed to fill the needs
of miniaturization. Suit-
able far VHF use.

=

“HF” A high frequency
design featuring extro
long sleeve bearing ond
positive contact nickel-
plated phosphor bronze
wiper. Also available as
a dual unit.

|

t\!'..,.’_*
P
S S
i :
et

“NZ* Compact transmit-
ting neutralizing capaci-
tor designed for easy and
accurate adjustment. Long
leakage paths to ground
from. both rotor and
stator,

oA =,

YT

|

VU Permits use of
“lumped constant” cir-
cvits up to 500 MC. Two
sections in series elimi-
nate rotor wiper. Pyrex
glass ball bearings elimi-
nate noise from usdal
metai-to-metol bearings.

For commercial, military and industrial applications,

you just can’t beat Hammarlund Variable Capacitors for
uniformly high quality design, materials and workmanship.

The capacitors illustrated here are just a small representative
portion of the complete Hammarlund line. In addition to stock
designs, Hammarlund offers you unparalleled variable capacitor
know-how in dcvclopmcnt, design and production.

Whatever your needs, when it comes to special or standard
variable capacitors, naturally, come to Hammarlund.

HAMMARLUND MANUFACTURING COMPANY, INC.

460 West 34th Street, New York 1, N.Y.

Wantmore irformation? Use post card on last page
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INDUSTRY REPORT — Continued

Financial Roundup

More companies report
on 1955 net profits,
make security offerings

M ANUFACTURERS reporting net prof-
its in the past month showed mixed
results compared to 1954. Several
firms announced security offerings.

Following are the net profits for
9 firms for the fiscal periods indi-
cated:

Net I'rolit

Company 1955 1954
Aeroquip 12m .. .. $1.425,303 §1,115.092
ACF Industries 6m 3,874,775 2,528,554
Am. Electronies 9m 177,377 190,186
Consolidated

Electronics

Ind. 12m ... .. 861,989 202,190
[Clectronic Engi-

neering 9m . .. 15,698
General Inst. 9m 241,994 *158,207
W. L. Maxson 12m 1,198,000 1.496,000
Rayvtheon 6m ..... 1,368,000 2.396.000
\Ve]stinghouse Om .. 43,839.000 62,644,000

*10ss

» Securities—Electronics Corp. of
America placed $2 million of subor-
dinate convertible notes, due Dec. 1,
1975. Proceeds will be used for gen-
eral corporate purposes and addi
tional working capital.

Varian Associates offered $2 mil-
lion in debentures, due Dec. 1, 1970
at 1001 percent and accrued in-
terest. Proceeds are to be used for
general corporate purposes includ-
ing purchasing land. building and
equipment and for other expansions
and working capital.

Marines Land Radar

U. S. Marines are now using the Army’s
pecial radar system for detection of
enemy mortars. Device was a joint de-
velopment of Army Signal Corps and
Sperry Gyroscope
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FUTURE MEETINGS

JaN. 30-Fes. 3: Winter General
Meeting, AIEE, Hotel Stat
ler, New York, N. Y.

FrB. 2-3, 1956: IRE National
Symposium on  Microwave
Techniques, University  of
Pennsylvania, Philadelphia.

FEB. 7-9: 1956 Western Joint
Computer Conference & Ex-
hibit, Fairmount Hotel, San
Francisco, Calif.

FEB. 9-11: Annual Southwestern
Regional IRE Conference and
Electronics Show, Oklahoma

City, Okla.

e, 15-17: 1956 Conference On
Ilich-Speed Computers, Lou-
isiana State University, Baton
Rouge, La.

f'ge. 16-17: IRE, AIEE, Univ
of Pa. Conference on Tran-
sistor Circuits, University of
Pennsyvlvania, Philadelphia,
Pa.

f're. 27-29: Second Annual Elee-
tronic Conference & Exhibit,
AMA, Hotel Commodore, New
York, N. Y.

FrB. 28-29: Scintillation Counter

Symposium, AIEE,
Shoreham Hotel, Washington,
D. C

VM aRcH 6-7: Conference on Ra-
dio Interference Reduction,
Armour Research Foundation,
Chicago, 111

M AR. 15-16: AIEE Fifth Annual
Spring Conf., Cleveland, Ohio.

Magr. 19-22: IRE National Con-
vention, Waldorf-Astoria Ho-
tel, Kingsbridge Armory,
New York, N. Y.

ApRrIL 2-4: Harvard University,

Industry Shorts

» Breakdown of Army’s electronic
test equipment at White Sands
Proving Ground shows $21,500,000

worth belongs to Ordnance and
$24,000,000 to Signal Corps.

» Denying application to split
channels in the industrial radio

service, I'CC says technieal param-
eters are now well documented and
no further developmental grants to
{est the technique will be made ex-
cept on designated channels.

WWW.americanradiohistorv com

Air Force Cambridge Re-
search Center, IRE Sympo-
sium on Microwave Properties
and Applications of Ferrites,
Harvard University, Cam-
bridge, Mass.

ArriL 5-6: IRE, AIEE, ISA,
Magnetic Amplifier Confer-
ence, Hotel Syracuse, Syra-
cuse, N. Y.

APRIL 9-22: International Ex-
hibition on Instrumentation-
Automation, Oslo, Norway.

ApPrIL 10-12: Twelfth Annual
Meeting and Metal Powder
Show, Hotel Cleveland, Cleve-
land, Ohio.

APRIL 11-13: 1956 IRE 7th Re-

gion Technical Conference,
Hotel Utah, Salt Lake City.
APRIL 13-14: Tenth Annual

Spring Television Conference,
IRE, Engineering Society
Building, Cincinnati, Ohio.

APRIL 23-24: New England
Radio Engineering Meeting,
IRE, Sheraton Plaza, Boston,
Mass.

APRIL 23-25: International Con-
ference on Electron Physics,
NBS, College Park, Md.

APRIL 25-27: Symposium On
Nonlinear Circuit Analysis,
II, Polytechnic Institute of
Brooklyn, New York, N. Y.

APRIL 26-27: Conference On Re-
cording and Controlling In-
struments, AIEE, ASME,
ISA, Bradford Hotel, Boston,
Mass.

APRIL 29-MAY 3: Fourth Annual
Semiconductor Symposium,
Electrochemical Society, Mark
Hopkins Hotel, San Francisco,
Calif.

» Number of closed-circuit tv in-
stallations made by the end of 1956
will total at least 5,000 compared to
1,500 at the end of 1955, according
to Dage Television. The firm plans
to install about 1,700 cameras this
vear.

» Americans will spend $300 mil-
lion to replace picture tubes in 6
million tv sets in 1956. More than
150 million vacuum tubes in radios
and tv will also be replaced during
the vear, according to GE. Average
picture tube life was estimated at
four vears by the firm.

February, 1956 — ELECTRONICS



NOISE FIGURE
MEASUREMENT
10-3000 MC

SPECIFICATIONS

NEW! . . KAY
Mega- Node-Sr.

® Absolutely no modulation on noise
output

Frequency Range: 10 mc to 3,000 mc

Output Impedance: 50 ohms unbalanced into Type
N Connector

Noise Figure Range: 0 to 20 db

Filament Voltage Supply: From regulated supply ° Built-in stability

Meter Calibration: Linear in db noise figure: * Longer life on noise diode

logarithmic in D.CM.A. ¢ Ease of operation due to front panel

Fuse Protection: One Type 3AG, 2 amps design

® All power supplies regulated.
Tubes: | Eclipse Pioneer TTI Diode
A calibrated random noise source providing an output
from 10-3,000 mc, the Mega-Node Sr. may be used to
measure noise figure and receiver gain and for the
indirect calibration of standard signal sources.

At the lower end of the frequency range noise figure
may be obtained directly from the meter. For greater
accuracy at higher frequencies, corrections for diode
transit time ond termination mismatch are available
from charts supplied with each instrument.

Power Supply Source: 117 Watts = 109, 60 cps
A.C. Available for 50 cps

Power Consumption: 130 Watts

Price: $790.00 FOB Plant

KAY Microwave Mega-Nodes

Calibrated random noise sources in the microwave
range, used to measure noise figure, and receiver
gain and calibrate standard signal sources in radar
and other micrawave systems. Available in following
waveguide sizes to cover range of 960-26,500 mc.

RG-69/U . .. .$400. iRG-51/U .. . $195.
RG-48/U ... . 195. {RG-52/U . 195.
TRG-49/U .. .. 195. RG-91/U . . 250.
TRG-50/U . 195. RG-53/U .... 250.

Available with fluorescent or inert gas {argon
or neon) tubes. Noise output fluorescent tubes,
158 db *+.25 db; argon gas tubes, 152 db
.1 db*; neon tubes, 18.0 db ==.5 db*.
“Noise output of inert gas tubes independent
ot operating temperature.

Universal Power supply for both fluorescent
or argon gas and all wave-guide sizes: $100.
78167, per Guide when 3 or more are pur-
chased with $100. Power Supply.

KAY Mega-Node

Calibrated random noise source
reading direct in db, for measure-
ment of noise figure, receiver
gain and for indirect calibration
of standard signal sources. Fre-
quency range, 5 to 220 mc¢; Out-
put impedances, unbalanced—50,
75, 150, 300, Infinity; balanced—
100, 150, 300, 600, Infinity; noise
figure range, 0-16 db at 50 ohms
0—23.8 db at 300 ohms.

Price . ... $295.
FOB plant

KAY Rada-Node

Complcte radar noise figure measuring set for
IF and RF, including attenuators, detector and
noise sources. Complete with power supplies.
Frequency range: 5 to 26,500 mc; noise figure:
range, up to 21 db, in lower part of spectrum.
Prices on request.

IRE Show Booths 207, 242, 244, 246 Instruments Avenue

For Complete Information Regarding These, and Other Kay Instruments, Write

KAY ELECTRIC COMPANY

NEW! WR-770; WR.650—5595.00 each; WR-510; WR-430; DEPT. E-2, 14 MAPLE AVENUE PINE BROOK, N. J
WR-340—$495.00 each. All WR numbers fluorescent only. CAldwell 6-4000
ELECTRONICS — February, 1956 Want more information? Use post card on last page. 27
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MAGNETIC FREQUENCY DETECTOR

]

<GV

\

-~

3

easures Audio

Frequ

Magmeter is an entirely new product—the
result of Airpax leadership in developing
magnetic components. The Magmeter pro-
duces an output signal directly proportional
to the input frequency.

In the circuit shown, the 12AT7 dual
triode drives the Type FF-948 Magmeter over
the rated frequency range of 0 to 500 CPS.
A 0-500 microampere meter, connected to the
Airpax Magmeter, indicates frequency
directly. A resistor in series with the meter
calibrates the circuit when it is installed.
Once adjusted, the Magmeter holds the cali-
bration for long periods of time to at least
29, of full scale.

The Magmeter is completely contained in
a can 114 inches high and 1% inches in dia-
meter with a standard octal base. This com-
pact component weighing only 3.4 oz. can be
used wherever frequency is measured: in test
equipment, AC servos, speed indicators and
controls, and power frequency regulators.

You probably have an application in
which this one component can replace con-
siderable circuitry. We have a detailed data
sheet ready for vou, just write to

e

il

Tty S A e e =

CHARACTERISTICS
RANGE: 0 to 500 CPS (other ranges
available on special order)
ACCURACY: 2% of full scale plus
temperature variation of 500 ppm/C
WAVEFORM SENSITIVITY: less
than 19 change in indication for sine,
triangular, and square waves of same
rectified average value
SHOCK : 30g shocks of 114 1 milli-

seconds duration in each plane, case
clamped

VIBRATION: 10g in each plane at 10
to 55 CPS, case clamped

TEMPERATURE: —55C to +72C
operate; —65C to 4+85C storage

LIFE: comparable to that of a well
made transformer

ENCLOSURE: hermetically sealed

DESIGNERS JRF‘ u - ENGINEERS

-

MIDDLE RIVER BALTIMORE 20, MD.

February, 1955 — ELECTRONICS
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Diat Skirted Round;
175 Series
{actual size)

Why spend 41.04 for this knob?

Sure, you could pay less for an ordinary knab,
but the premium price of the Raytheon Stand-
ard Control Knob is well worth the difference!
Here’s why:

Raytheon knobs conform to government speci-
fications for material, high and extreme temper-
ature, humidity, salt spray, vibration, impact
and torque. They are handsomely designed and
molded of “Tenite I1.” They have anodized alu-
minum inserts with dual Allen head set screws.
Most important, Raytheon knobs offer the
smartly turned professional look that adds so

much to the fine appearance of your product.
You put time, skill, money inside your equip-
ment. You incorporate the finest circuitry; you
select each component with care—your goal is
quality in every detail. Naturally, this means
quality outside, too. The right knobs, the finest
knobs give the important finishing touch. They
help convince your customers that yours is
thoughtful, thorough craftsmanship.

Let us send you complete information on the
finest control knobs available today. Write Dept.
6120, or see your electronic supplier.

OTHER FINE RAYTHEON STANDARD CONTROL KNOBS

w W e

Round Skirted
Round

Prices range from
69¢ to $3.10

Skirted
Pointer

Pointer

Crank Knob

RAYTHEON MANUFACTURING COMPANY
Equipment Marketing Division
Waltham 54, Mass.

ELECTRONICS — February, 1956
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85 C TANTALYTIC CAPACITORS

How G-E Tantalytic™ Capacitors help
solve your critical design problems

Three separate lines of G-E tantalum electrolytic capacitors

to meet your size and temperature needs

No matter what capacitor problems you face in
your most critical electronic applications, you’re
almost sure to find an answer in the three proven
lines of Tantalytic capacitors now offered by
General Electric.

Is size your problem? G-E Tantalytic capacitors
carry extremely high uf ratings per cubic centi-
meter, especially in the 0 150 VDC range. In
some ratings, Tantalytic capacitors are actually
less than 195 the size of comparably rated paper
capacitors.

Is high reliability your problem? Where small

size and high reliability are “musts,” as they are

in communications equipment for example, G-E

Tantalytic capacitors meet the challenge. Their

high quality assures long, more reliable operation
at a real saving in circuit space.

Is high temperature your problem? For ex.
tremely high ambient temperatures, as found in

high-speed aircraft and guided missile applica.
tions, you can count on G-E high-temperature
Tantalytic capacitors. They operate at full rated
voltage from —55C to +125C. Rectangular and

tubular designs are available to meet the vary

ing requirements of modern electronic design.

General Electric engineers have accumulated a
wealth of life test and other data through a long
period of testing tantalum capacitors under
every conceivable condition of operation. As a
result, G-E Tantalytic capacitors may be relied
upon for mechanical and electrical stability and
maximum efficiency in operation.

Let your G-E Apparatus Sales Representative
show you how these capacitors can answer your
particular problems. Or, if you would like
further information (ratings and specifications)
on G-E Tantalytic capacitors write directly to
the General Electric Company, Section 44230,
Schenectady 5, N. Y.

*Reg. trade-mark of General Electric Co.

Frogress [s Our Most Important Product

GENERAL @3 ELECTRIC

125 C TANTALYTIC CAPACITORS for high- MICRO-MINIATURE TANTALYTIC

capacitors for low-voltage d-c,

rlulululir'illluln'aln

for circuits requiring low leakage
current, long shelf life. Available in
polar or non-polar types for a-c and
d-c. Ratings 0.25-580 uf, 3.75-
150 v. Tol. =20% (plain foil),
—15 to +75% (etched). Temp.
range —55 to +85 C. Write for
Bulletins GEC-808 and GET-2333.

speed aircraft and guided missile electronic
systems where quality, long life, small size
are main requirements. Available in plain or
etched foil, in rectangular or tubular designs.
Ratings 0.25-180 uf, 10-100 v. Tol. =20%
(plain foil), —15 to +75% (etched). Temp.
range —55 to 4125 C. Write for Bulletins
GEA-6258, GET-2502, and GET-2513.

wwWwWeamericanradiohistorv.com

transistorized electronic equip-
ment such as hearing aids, pocket
radios. Ratings 1-8 uf at 4
VDC, 1 uf at 8 VDC, 0.5 uf at
16 VDC. Tolerance —0 to
4200%. Temperature range
—20 to 450 C. Bulletins GEA-
6065 and GET-2405.

'I
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*BH Non-Fraying Fiberglas Sleevings are
made by an exclusive Bentley, Harris
process (U.S: Pat. Nos. 2393530; 2647296
and 2647288). "“Fiberglas'” is Reg. TM of
Owens-Corning Fiberglas Corp.

32

with insulations ...
check the MINIMUM, first

For effective product protection, only an insulation’s minimum
rating can be trusted. With BH Vinyl-Sil 8000 you get a
tested rating of 8,000 volts minimum dielectric breakdown
... 3,000 volts above the NEMA standard for Grade B-A-1.

But that's not all. When resistance to moisture . . . or tlow
.. or high and low temperatures . . . or corrosion is needed,
it's BH Vinyl-Sil 8000 you need. Advantages like these have
led many manufacturers of electrical and electronic equipment
to use this new product for their tough insulation jobs. Yet,
the price isn't premium. Even with its unique combination of
braided Fiberglas coated with stabilized vinyl resins and those
of the silicone group, BH Vinyl-Sil 8000 costs no more than
previously available sleevings with far lower ratings.

You can easily determine BH Vinyl-Sil 8000’s advantages.
Simply send for testing samples and data sheets today. Then
u’ll see what it can do.

BENTLEY, HARRIS MANUFACTURING Co.
1302 Barclay St.
10CKEN, PA. TELEPHONE: CONSHOHOCKEN 6-0634

Want more information? Use post card on last page. Februaryl 1956 — ELECTRONICS
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Simplest copy control ever...

it's the DIAL THAT DOES IT!

ALL-PURPOSE"
cCoPY MAKER

IT'S THE BRAND NEW

DIAL-A-MATIC

Now get copies of anything written, printed, typed, drawn, photographed
or blueprinted. All copies made the same easy way right in your own office.

Here is the one copy maker that fulfills all copying requirements of offices
large and small. The new Apeco Dial-A-Matic Auto-Stat offers hundreds
of money and time saving uses. It is so low cost it pays for itself in less

———

than a year ... even when less than 5 copies a day are needed. It’s fast,

economical, and so easy to operate with revolutionary finger tip dial

control. It’s light weight . . . compact to fit on the corner of any desk and

styled in gleaming mirror finish stainless steel ... free lifetime service
uarantee.

*IT'S ALL-PURPOSE

Copy any color, opaque or trans-
parent original printed on one or
both sides. Make copies up to 15"
wide, any length! Anything on the
original must ap-
pear on the error-
free, permanent
and legally ac-
cepted Apeco copy.

Styled by
Charles E. Jones & Assoc.

American Photocopy Equipment Co. (Deot. E-26)
1920 W. Peterson Ave.
Chicago 26, Il

Have you read this
NEW BOOKLET?
Mail this air mail postage
paid card for your

Rush me, without obligation, your free booklet
on new Apeco Dial-A-Matic Auto-Stat copying.
I understand this factoal report will show me
how I can improve the efficiency of my business
as well as increase work output.

Name

Address

Firm

AMERICAN PHOTOCOPY EQUIPMENT CO. Ciy____ State
Chicago 26, Iil.

In Canada: Apeco of Canada, Ltd., 134 Park Lawn Rd., Toronto, Ont,



COPY ANYTHING
AUTOMATICALLY

New FREE booklet
tells you how!

Your free copy of this new booklet is packed with
pictures and details about this revolutionary new
copying method. Tells what Apeco Dial-A-Matic
Auto-Stat copies are and how you can use these
copies in your business. You, as well as every ex-
ecutive member of your staff, should read this
worthwhile informative, factual report on this
important new copy maker. You will find out
how you can save time and money by speeding
production, by cutting costly ofhce papetr work,
by expediting shipping and receiving and hun-
dreds of other ways to increase the efficiency of
your business.

O O O O G N

FIRST CLASS

Permit No. 26670

{Sec. 349P.L.&R.)

Chicago. 26, Il

Via Air Mail
BUSINESS REPLY CARD

No postage stamp necessary if mailed in the United States -
T
=)

S5¢—Postage will be paid by—

AMERICAN PHOTOCOPY EQUIPMENT CO.

1920 W. Peterson Ave. 7
Chicago 26, Ill.
Use this tear-out postage paid air mail card
MAIL CARD TODAY
h for Free Booklet
MW ame 2 - o

"
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VOLTS

@ ]5 AMPS

DC POWER SUPPLY

MODEL MR532-15A

[with*',% REGULATION

IMMEDIATE
DELIVERY !

4% Voltmeter (79,)
48" A ter (2%

Voltage ernier

Voltage Conir

L sra g PA SEGAATE
2 win AT

Pl

. 5-Way DC Ouiput Tersinals
{DC Terminal strip alsp on

of chass

OC Range Switch
. DC Output Switch

BC Fuse
Pilot Light

AC Input Switch

Now...for Your Laboratory...the most versatile TUBELESS,

Regulated and Filtered Power Supply

For PROMPT REPLY, wire the factory collect
or phone our nearest sales office.

¢ REMOTE SENSING

* VERNIER VOLTAGE CONTROL

New York City:

HUnter 2.7784

Philadelphia: NOrristown 5-2600
Chicago: Diversey 8-6885
Los Angeles: SYcomore 8-5790
St. Louis: DEimar 7701
Kansas City, Mo.: Jefterson 7221
Dallas: FOrrest 8-8306
Denver: MAin 3-0343
San Francisco: Ulmar 1-7129
Syracuse: 2-1167
Pittsburgh: WAlnut 1-2959
Minneapolis: Mldway 2-7884
Seattle: MOhawk 4895
Albuquerque: 5-9632
Boston: Mlssion 8-0756
Atlanta: Elgin 3020
Winston Salem, N.C.: 4-0750

Ontario, Canado

AXminister 3-5771

ELECTRONICS — February, 1956

¢ NO TUBES, MOVING PARTS OR VIBRATING CONTACTS

Specifications . . . .

REGULATION: 5-32V Range: * %% for combined line changes of 105-125YAC and load

of 0-15A. DC.

2-5V Range: * 2% for combined line changes of 105-125VAC and load changes of
0-15A.DC.

32-36V Range: * 2% for combined line changes of 110-125VAC and load changes
of 0-15A. DC.

RIPPLE: 1% rms max. @ 36 volts and full load. Increases to 2% @ 2 volts and full load.
AC INPUT: 105 to 125 volts, 1 phase, 60 cps. (8 amps, Input)
RESPONSE TIME: 0.1 to 0.2 seconds maximum.

DIMENSIONS: 19%," wide x 15%" deep x 13%* high with cabinet. {19 wide x 143" deep
x 12%' high rack panel construction)

FINISH: Gray Hammerione WEIGHT: Approx. 135 Ibs.
Write for Bulletin MR 532-15A

PERKIN ENGINEERING CORP.

345 KANSAS ST. « EL SEGUNDO, CALIF. » ORegon 8-7215 or EAstgate 2-1375

Want more information? Use post card on last page. 33
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AEROCOM’S 1046 H.F. TRANSMITTER

POWER -

1000 WATTS

Rugged, versatile general purpose H. F.
transmitter— Aerocom’s 1046 packs 1000 watts
of power and high .003%, stability under
normal operating conditions (0°to +50°C.).
Excellent for point-to-point or ground-to-
air communications.

Multi-channel operation on telegraph Al,
or telephone A3 with GM-8A modulator. ..
new Aerocom 1046 can be remorely controlled
with TMC-R at control position and uses only
one pair of telephone lines. In A3 operation,
the local dial control panel is located in
modulator cabinet.

Transmitter cabinet has 834 inch panel
space available for cither local dial control
panel or frequency shift keyer

Model 1046 operateson 4 crystal-controlled
frequencies (plus 2 closely spaced frequen-
cies) in the band 2.0—24 Mcs. Operates on
one frequency at a time; channeling time
2 seconds. Operates into either balanced or
unbalanced loads. Operates in ambient -35°
t0+50° C. Power supply: nominal 220 volts,
50-60 cycles, single phase.

Complete technical data on request

Now! Complete - package, lightweight
airborne communications equipment by
Aer-O-Com! Write us today for details!

3090 S.W. 37th AVENUE

WITH

3_4{4

: ]
= 3N

- =i £ |
YD)
o =0
RE

STABILITY

e

.003% STABILITY

ARy ¥

Want more information? Use post card on last page.
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MIAMI 33, FLORIDA
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Raytheon — World’s Largest Manufacturer of Magnetrons and Klystrons

4
HEWLETT-PACKARD COMPANY

-

®

2

pOAR AND ELEcy

M MOTOROLA Gg ﬁ /[glz |

EOUND THE WOR\'

WHY LEADING MANUFACTURERS USE |
RAYTHEON MAGNETRONS AND KLYSTRONS

A good test of any product is the company it keeps.

The famous trademarks above belong to only

four of the many distinguished companies
Excellence in Electronics which use Raytheon magnetrons and klystrons

in their microwave equipments.

Manufactured under precision controls by skilled

men and women, Raytheon microwave tubes give you

the utmost in first-rate performance, long life, and

continuous duty under demanding conditions.

RAYTHEON MAKES:

Magnetrons and Klystrons, Backward
Wave Oscillators, Traveling Wave

0T o G iereereray L oo o Moy v iz RAYTHEON MANUFACTURING COMPANY

Yeceiving Tubes, Transistors Microwave and Power Tube Operations, Sec. PT-45

Waltham 54, Mass.

WWW.americanradiohistorv cbm



A HAMMER IS THE ONLY TOOL

DRIVE LIKE NAILS

AUTOMATIC “PULL-UP” ACTION
FORCES PARTS TOGETHER

-Lﬁ:%\‘ e on on on o o on o on o en =
gl

¥y
1

4
E_

Rivet and Mfg. Patented.

FOR BLIND

Note coeichicns I

No special tools to buy or main-
tain, no bucking up, no finishing,

no noise, no material waste.

Just hit the pin, the rivet’sin . . . FOR ACCESS
that’s all. APPLICATIONS

—
On your production line, where N D B U SN R Em
can savings be made with
Southco Drive Rivets? Write
for complete data. Southco
Division, South Chester
Corporation, 233 Industrial

Highway, Lester, Pa. FOR METAL-TO-WOOD
APPLICATIONS

SPEED ASSEMBLY ... CUT COSTS

®
SOUTHCO

" PAWL . SCREW AND SPRING -
FASTENERS DRIVE RIVETS - ANCHOR NUTS .

ENGINEERED SPECIALTIES

OFFICES IN PRINCIPAL CITIES

‘WHEREVER TWO OR MORE PARTS ARE FASTENED TOGETHER; STANDARD AND SPECIAL DESIGNS FOR IMPROVED PERFORMANCE AND LOWER PRODUCTION COSTS

36 Want more information? Use post card on last page. February, 1956 — ELECTRONICS



EAST COAST OFFICE
Henry E. Sanders

130 N. Broadway

Camden 2, New Jersey
Phone: Woodlawn 6-1668
TWX No. Camden NJ 380
Phila. Phone: Market 7-3129

WEST COAST OFFICE
Robert A. Stackhouse
928 S. Robertson Blvd.,
Los Angeles 35, Calif.
Phone: Crestview 4-5931
TWX No. BEV H 7666

SOUTHWESTERN U.S.A.
John A. Green Company
6815 Oriole Drive

P.O. Box 7224

Dallas 9, Texas

Phone: Dixon 9918

.CANADIAN DIVISION
C. C. Meredith & Co., Ltd.
Streetsville, Ontario
Phone: 310

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

i Sao Paulo, Brazil
OTHER EXPORT
Sylvan Ginsbury

| 8 West 40th Street
New York 18, New York
Phone: Pennsylvania 6-8239

A
4

making ALL Tl

ALL

—

A CTS corn
Refer

75,000 sq. ft. plant area . . . 1500 employees . . .
N'PES of variable resistors by the million . . . for

['YPES of military and commercial applications.

bependable delivery. Exceptionally good delivery
rycle due to enormous mass production facilities.

trol can be tailored to your specific requirement.
your control problems to CTS specialists today.

CHICAGO TELEPHI]NE SUPPLY

Tte Exclusive Shecialisls in Preciscon Mass Produclion of Vaniatble Resistors

ELKHART » FNDIANA
FOUNDED 1896

BURTON BROWNE ADVERTISING .
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Ucinite Magnetron Connectors

Ucinite manufactures a variety of special
connectors for the heater and heater-
cathode terminals of magnetrons. Many
of these have been adapted for special ap-
plications as to size and function to meet
the sealing and mounting requirements of
high temperature and high altitude opera-
tion and other special conditions.
Connectors are coaxial in construction
and can be supplied with built-in capaci-

The

ELECTRICAL ASSEMBLILE

ewtony lle 60, Mass. :
on of :U'nit_e'd;Carr Fastener Corp.

Want more information? Use post card on last page.

INITE CO.

tors for added protection. Connecting
leads of any length can be furnished to
customer’s specifications.

With an experienced staff of design en-
oineers, plus complete facilities for volume
production, Ucinite is capable of supplying
practically any need for metal or metal-
and-plastics assemblies. Call vour nearest
Ucinite or United-Carr representative for
full information or write directly to us.

Specialists in

www-americanradiohistorv com

ELECTRICAL ASSEMBLIES,

RAPIO AND AUTOMOTIVE
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Mmognecoras

The HL—R Tre Model No. $36-B

® for musicians, sound engineers, lecturers,
and industrial applications.

me Clitatiow Model No. F35-B

® for school, business, home, the educator,
and industry. ldeal for churches, offices,
stores and institutions.

The /it precision built
Tape Recorders of the century

agnecordd, 7z i o Pafusinads

s

W

%
A
19|

LD

The gdd,‘yu ® Model No. P60-A

® for broadcasting studios, recording studios,
electronic measurements, educational and
sales management applications.

Model No. M90 ‘

® for radio and TV studios, orchestral, in-
dustrial and electronic applications, and a
great boon to the moving picture industry.

Every model carries the greatest line of operating features ever to be-i'ncorporated in any portable or console Tape Re;order!
A new booklet just published by Magnecord briefly outlines
207 valuable uses for a tape recorder in today’s
modern living, at home or away, at work or play. It
segregates the 207 uses into classifications such as profes-

sional, educational, church, business, recreation, etc. Write,
phone, or stop in for your copy.

agnecowd, Inc.

1101 SOUTH KILBOURN AVENUE, CHICAGO 24, fLL.

4




If you control movement of machines, traffic or materials, it'll pay you to use

Ad |a ke mercury relays

The new Adlake Mighty Mldget relay, like all Adlake relays, requires
no maintenance whatever...is quiet and chatterless...free from explo-
sion hazard. Dust, dirt, moisture and temperature changes can’t affect
its operation. Mercury-to-mercury contact gives ideal snap action,
with no burning, pitting or sticking. Write for catalog and information.

The Adams & Westlake Company

Established 1857 «+ ELKHART, INDIANA « New York ¢ Chicago
the original and largest manufacturers of mercury plunger-type relays

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




Waldes Truarc Rings Permit Better and More Economical

——

Viewlex’s Change-O-Matic

Viewlex, Inc., L.1.C,N.Y. solves a variety of fasteniag prob-
lems in their new model Change-O-Matic automctic slide
changer. Assembly time is speeded, parts eliminated, rejects
lowered, and compact, economical product design cchieved.

Actuating Plate
and Pawl Assemb

pawl return spring. One external E-ring (Series 51¥33) ré
tains roller used to prevent gear motion during transport
cycle. One crescent ring (Series 5103) retains paw! which
indexes gear. Second crescent ring retains sub-asiembly.
Truarc Rings speed assembly, cut rejects, eliminate parts.

Whatever you make, there’s a Waldes Truarc Retaining Ring de-
signed to improve your product...to save you material, machining
and labor costs. They’re quick and easy to assemble and disas-
semble, and they do a better job of holding parts together. Truarc
rings are precision engineered and precision made, quality con-
trolled from raw material to finished ring.

36 functionally different types...as many as 97 different sizes

!
\ /) WALDES

RETAINING RINGS

De3|gn Fewer Parts, Faster Assemhly, Minimal Rejects!

For precision internal grooving and undercutting ..

Send for new catalog supplement

. TRuane

Connecting Arm Assembly

Use of one Waldes Truarc Ring (Series 5100) eliminates time-
consuming riveting over the flange, retains and holds the
connecting knob captive. A compact, neat design is made
possible, rejects caused by poor riveting eliminated.

Detent Lever Assembly

Truarc E-ring (Series 5133) eliminates use of tapped
hole and shoulder screw, retains roller which prevents
over-travel of gear. Assembly is rapid.

within a type...5 metal specifications and 14 different finishes.
Truarc rings are available from 90 stocking points throughout the
U. S. A. and Canada.

More than 30 engineering-minded factory representatives and 700
field men are available to you on call. Send us your blueprints
today...let our Truarc engineers help you solve design, assembly
and production problems. .. without obligation.

Waldes Truarc Grooving Tool!

D i o S A o TS St i s e G o, RS S GEERS i e S

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

i Please send the new supplement No. 1 which [

| brings Truarc Catalog RR 9-52 up to date. |

| (Please print) [

| N D e e o= oo . iy el 0 I
Company.......... = LD |
Business Address. ... :

Tty ot s o IO € IS T E R

WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U. S, Patents: 2,382,948; 2,411,426;
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2, 439 785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2 491 310 2, 509 081
2,544, 631 2,546,616; 2, 547 263; 2, 558 704 2, 574 034; 2 577 319; 2,595,787, and other U S Patents pendlng Equal patent protecuon eslabllshed in forelgn cmmtr'("

ELECTRONICS — February, 1956
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Flushed with DRY air,

DRY air and DRY oxygen are supplied to Flashbulb filling machines at Sylvania
Electric Products, Inc.,, Moutoursville, Pa., by these two BAC-O Lectrodryers,

HE PROMINENT POSITION occupied by these
Ttwo Lectrodryers®in the heart of this Sylvania
plant is evidence of the importance of DRYing
in this process. The air with which Flashbulbs are
flushed, and the oxygen with which they are filled,
are dried to -70°F. dewpoint. Thus Sylvania
makes certain of the high quality demanded
in these products.

Drying, as here at Sylvania, is an ingredient
in certain processes; air, gases and organic liquids
are specified to be free of all entrained and vapor-
ous moisture. DRYing is a production tool in

g

Want more information? Use post card on last page.

dried to -70°
dewpoint

many manufacturing operations. It speeds up the
coating of television tubes, for example, and the
curing of transformer insulation. Stockrooms,
where finished products are stored, must be kept
DRy to safeguard their quality.

Whatever your troubles with unwanted mois-
ture, Lectrodryer engineers can help you solve
théam. The book, Because Moisture Isn’t Pink, tells
hdw they’ve helped others. For a free copy, write
Pgttsburgh Lectrodryer Corporation, 359 32nd
S’grect, Pitesburgh 30, Pennsylvania.

i

In Bhgland: Birlec, Limited, Tyburn Road, Erdington, Birmingham.
In France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI.
{n Befgium: S.A. Belge Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege.

LECTRODRYER

¥ REGISTERED TRADEMARK U.S. PAT, OFF.

February, 1956 — ELECTRONICS
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TR A& e don't use Automation?

/ It’s not that we are old-fashioned, here at Karp. Far from it.
We have one of the best tooled and equipped sheet metal fabrication plants
in the world. Many of our machines, indeed, are equipped with
electronic timing controls.

If the time ever comes when we feel that automation can
give you finer work than our several hundred skilled craftsmen...we’ll
install automation. But that time is not now—nor in the
foreseeable future,

You see, Karp was founded upon a perfectionist’s idea about
custom craftsmanship. Our methods are paying off because our painstaking
work to exact specifications results in quality products to you,

e

~—— often at “ready-made” economies. And remember — our men who were
skilled craftsmen ten or twenty years ago are even more highly
skilled craftsmen today.

Let us quote you on your next requirement.

KARP METAL PRODUCTS CO.
Division of H & B American Machine Co., inc.

214 63rd Street, Brooklyn 20, N. Y.

Custom fabricators of enclosures, chassis, panels

in any metal ¢ All welding facilities U. S. Air Forca
Certified o Air-conditioned spray room « Complete
baking facilities » Over 3,000 dies available
Complete sub-assembly facilities

ENGINEERED SHEET METAL FABRICATION

ELECTRONICS — February, 1956 Want more information? Use post card on last page. 43



Why do so many Leading Industries Specify
STANDARD PRECISION TIMING INSTRUMENTS

for test cell, control room and laboratory?

Whether you are counting revolutions per minute, or
measuring time, you can rely on the split-second pre-
cision of Standard Timers and Chrono-Tachometers
for accurate, reliable readings.

Engineer checks action of automatic transmis-
sior,, with water simulating the flow of oil.
His hand rests on a Standard timing instru-
mert in the background.

Lef: In this interesting test cell cantrol room
photograph a Standard Chrono-tachometer is
located in the right foreground.

“Precision and accuracy, plus simple,
rugged, trouble-free construction” is the
policy which has guided us for over 70 years
in the design and manufacture of instruments
for indicating and measuring time.

With the increasingly rigid requirements
for precision in every phase of research and
development, this policy of the Standard
Electric Time Company assumes greater im-
portance than ever before . . . If yours is a
problem of extremely close tolerances in the
measurement of time or in the checking of
R.P.M.s . . . let our engineers help you.

N i &
The complex instrument panel in the

NDH conirel room of Control Poin-, Yucca
Pass, Nevada Proving Grounds . . . The
SINCE STH RD 1884 Precizion Timers on the fourth and

seventh sections are by Standaxd.

The STANDARD ELECTRIC TIME CO.

97 logan Street o Springfield 2, Massachusetts
PRECISION TIMERS « CHRONO-TACHOMETERS « LABORATORY PANELS - PIPELINE NETWORK ANALYZERS

44 Want more informafion® Use post card on last page- February, 1956 — ELECTRONICS
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.«canother
first

by

Fansteel = A0 L

a brand new W

in Capacitor engineering!

Fansteel Metallurgical Corporation

NORTH CHICAGO, ILLINOIS

ELECTRONICS — February, 1956 Want more information? Use post card on last page. 45
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Olympic
TELEV%ISION CROSLEY

A MmoTOoROLA

Tmerson

Sentinel
Admiral

CBS TV Sets

HOW'’S THIS FOR
A CONTINUOUS
PERFORMANCE

hallicraf’rers
RECORD ?

R A DR S A AN ) S Seclenium Rectifiers have

been original components in leading radio and TV sets since 1948

These famous trademarks represent just a few of the many long-time users
of RRco. Selenium Rectifiers . . . The complete list reads like a “Who’s Who’’ in
electronics.

We're proud of that list, and our old customers’ continuing confidence in our
products. RRco. rectifiers constantly prove their dependability in every kind of
performance test.

When selecting rectifiers for your circuitry, remember that Radio Receptor
units have been giving complete field satisfaction through the years in hundreds
of different applications. The millions in actual operation today turn in the top
performance you expect, month after month. Let us study your specifications now
and offer recommendations. No obligation, of course.

Semiconductor Division
RADIO RECEPTOR COMPANY, INC.
In Radio and Electronics Since 1922
Sales Offices: 240 Wythe Avenue, Brooklyn 11, N. Y., Telephone: Evergreen 8-6000

RADIO RECEPTOR PRODUCTS FOR INDUSTRY AND GOVERNMENT: SELENIUM RECTIFIERS * GERMANIUM DIODES
THERMATRON DIELECTRIC HEATING GENERATORS & PRESSES * COMMUNICATIONS. RADAR & NAVIGATION EQUIPMENTY

46 Want more information? Use post card on last page February, 1956 — ELECTRONICS



TUNING FORK
RESONATORS
THE ULTIMATE
N PRECISION
AUDIO
FREQUENCY
CONTROL

PHONE OR WRITE for complete information regarding
component type Tuning Fork Resonators, or

variously packaged Tuning Fork Frequency Standards.

PHILAMON LABORATORIES INC.
90 Hopper Street, Westbury, Long Island, N.Y. EDgewood 3-1700

ELECTRONICS — February, 1956 Want more inférmation? Use post card on last page.

WWWeamericanradiohistornv.com

47



This roster of Lear aviation
products is, of necessity,
incomplete. Many of these
products are frequently
combined to form an infinite
variety of additional products
or systems. Only enough
typical devices are shown here
to demonstrate Lear’s mastery
of a field of science and
technology that uses thousands
of such building blocks for
meeting the highly specialized
requirements of modern
aircraft and missiles.

flight control systems

Automatic altitude controllers
Automatic approach couplers
Automatic Mach number controllers
Automatic pilots (lightplane)
Automatic pilots (high-performance)
Automatic pitch. yaw, and roll dampers
Automatic rudder controllers
Automatic wing flap systems

Missile control systems

Test equipment

flight reference systems

No-gimbal-lock vertical gyro indicators
Stable platforms

Test equipment

Three-axis gyro indicators

Vertical gyro indicators

2
@

=

LEAR PRODUCES

Y navigational systems

Automatic radio direction finders

Glide slope receivers

High-latitude gyro compass systems
Integrated apr-magnetic compass systems
Localizer receivers

Marker beacon receivers

VHF Omnirange receivers

g electro-mechanical systems

Artificial feel systems

Camera positioners

Canopy control systems

Carburetor air door controllers
Convertiplane rotor positioning systems
Cowl flap positioners

De-icing valve positioners

Engine throttle controllers

Gas, hydraulic. fuel, valve positioners
Inlet screen retraction systems

Inlet vane angle controllers

Jettison systems

Landing gear lock systenis
Mechanical advantage ratio changers
0Oil cooler flap controllers

Parachute door systems

Precision remote positioning systems
Supercharger blower shifters

Test equipment

Throttle friction controllers

Zrim tab positioners

Turbo-prop clutch valve controllers
Wing flap positioning systems

). electro-mechanical components

Linear actuators
Rotary actuators
Servo actuators
Power units
Actuator controls
Alternators
Capstans

M

Freewheeling clutches
Friction clutches
Magnetic clutches

Slip overload clutches
Electromagnetic brakes
Flex drive H's, hex's, L's, and 1’s
Flexible shafts
Gearboxes

Handcranks

Motors (ac and poc)
Enclosed fan motors
Explosion proof motors
Gearhead motors

High frequency motors
High temperature motors
Miniature motors
Pneumatic motors
Servo motors

Torque motors
Screwjacks

Load limit switches
Position limit switches
Programming switches

instruments

apF indicators

Attitude indicators, 2-axis
Attitude indicators, 3-axis
Directional indicators

1Ls indicators

Integrated apr-magnetic indicators
Trim indicators

Tuning meters

Omnirange indicators

instrument components

Altitude transducers

Vacuum tube amplifiers

Magnetic amplifiers

Printed and etched circuit amplifiers
Transistor amplifiers

Displacement gyros

Executive Offices : Santa Monica, Calif. - Grand Rapids Division ; Grand Rapids, Mich.
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Dynamic pressure transducers
Gravity-sensing switches
Magnetic modulators
Magnetic powder clutches
Ac and pc servo motors
Electric gyro motors

Flag motors
High-frequency motors
Torque motors

Power converters

Rate generators

Rate gyros

Resolvers

Synchros

Synchro repeaters

Y commaunications systems

UHF, VHF, HF, MF, and LF receivers
VHF transceivers

VvHF, BF, and MF transmitters

ADF receivers

Airport traffic transceivers
Monitoring transceivers
Portable transceivers
Telemetering receivers

Test equipment

£ communications components

Audio frequency amplifiers
Vacuum tube amplifiers
Magnetic amplifiers

Power amplifiers

Printed and etched circuit amplifiers
Transistor amplifiers
Aircraft broadband antennas
Ground plane antennas
LF-mF whip antennas

Loop antennas

Mobile antennas

Trailing wire antennas
UHF-vHF whip antennas

vHF Omnirange antennas

® O
for the precision needs of aviation

¢

Antenna fairleads
Antenna reels

Antenna tuning coils
Cable assemblies

Coil assemblies

Crystals

Dynamotors

Headsets

Loudspeakers
Amplifying loudspeakers
Noise-cancelling miecrophones
Radio noise filters

test equipment

Bench test cable assemblies

Electronic test sets

Field strength meters

Pressurizing test kits

Universal electro-mechanical test stands
Universal motor test stands

fluid handling equipment

Absolute pressure switches
Bombsight and instrument desiccators
Canopy seal pressurizing Kits

Cooling units for electronic assemblies
Dehydrators

Fuel flow dividers

Pneumatic actuators

Pressurizing control panels

Alcohol pumps

Anti-detonant injection pumps
Ballast pumps

Bilge and refueling pumps

Dry air pumps

Electric motor driven pumps
Ethylene glycol and coolant pumps
Ethylene oxide pumps

Fuel pumps

Fuel booster pumps

Fuel filter de-icer pumps

Fuel transfer pumps

T

Hand operated pumps

Heater fuel pumps

Hydraulic pumps

Hydraulic oil booster pumps
Hydrogen peroxide pumps
Lube oil and scavenge pumps
Multiple-element pumps

Qil transfer pumps

Scavenge pumps

Smoke pumps

Submerged fuel booster pumps
Vacuum pumps

Water pumps

Radar pressurizing kits
Rocket engine fueling nozzles
Air relief valves

Check valves

Hydraulic valves

Hydraulic servo valves
Isobaric relief valves
Pressure regulating valves
Vacuum valves

miscellaneous

Airborne television installations
Airplane brake modernization kits
Auxiliary power supplies
Electronic chassis assemblies
Executive airplanes

Periscope prism selectors
Precision remote positioners
Printed circuits

Radomes

Wire harnesses

LEAR @ ..

+ LearCal Division : Santa Monica, Calif. » Lear-Romec Division : Elyria, Ohio « Aircraft Engineering Division : Santa Monica, Calif. « Lear International, Inc.: N.Y.C.



M’bm'%... join the

Visit us at the
booths 770-772 I

™
.mnﬂﬂﬂﬂn

Aircraft-Marine Products, Inc.




faper
parade

Are you in step with the more progressive manufacturers
of BUSINESS MACHINES— AIRCRAFT—GUIDED
MISSILES—ELECTRONIC EQUIPMENT—who have
approved and are profiting by the use of

A-MP TAPER TECHNIQUE?

There is still room on the A-MP TAPER TECHNIQUE

Band Wagon for you to join the leaders. You, too,

can increase speed of assembly, improve reliability,
and save money by using A-MP TAPER PINS, TAPER TAB
RECEPTACLES, TAPER BLOKS and TAPER TIPS.

And you'll be “cheered on” by the many alert
manufacturers of electrical and electronic components
who have modified their standard products to help you
enjoy the advantages of A-MP TAPER TECHNIQUE.

‘Make it a MUST to specify A-MP TAPER TECHNIQUE in
your PROJECTS for 1956.

GENERAL OFFICES: HARRISBURG, PENNSYLVANIA

1 A-MP of Canada,ltd. Toronto Canoda ¢ 2. A-MP—Holland N.V.'s-Hertogenbosch, Holland

¢ 3. Aircraft-Marine Products {G.B.) Ltd., London, England ¢ 4. Societe A-MP de France, Courbevoie, Seine, France

*Trademork

WWW-ameticanradiohistorv-com



Mid-Century’s MC-400 Computers Star at

These small, compact computers were
especially designed to meet the require-
ments of a desk-side computer, training
device, dynamic tester, laboratory tool, or
as a building block which may be either
expanded or appended to other equip-
ment. And, they have all of the quality, am-
plifier precision and power supply to make
them equal to and, in some cases, better
than the larger machines now available.

Find out how a Mid-Century 400 analogue computer
can solve specific problems in your business ...
just write or phone our nearest office today.

52

Want more information? Use post card on last page.
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EcLirse-PiloNEER

DIVISION OF BENDIX AVIATION CORPORATION

Because they
are ideal,
low-cost
laboratory

tools !

The MC-400 Portable Computer contains:

Six Integrating-Summing chopper stabilized amplifiers.
Six chopper stabilized summing amplifiers.

Two amplifier driven relays.

Sixteen scale factor potentiometers.

One multiplying servo with indicator dial.

Four diode limiters.

All necessary power supplies for independent operation
(line voltage 110 volts 60 cycles).

“precision is our business”

MID-CENTURY

INSTRUMATIC CORP.

611 BROADWAY, NEW YORK 12, N. Y.

SALES OFFICES

2000 Warrensville Center Rd. « Cleveland 21, Ohio « Evergreen 2-6160
5525 Wilshire Boulevard « Los Angeles 36, Calif. « Webster 4-0102
1313 Wellington Streef « Ottawa, Ont., Canada « Telephone 8-6065
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NOW AVAILABLE FROM
0.1 M.F.D. to 10 M.F.D.

Check these outstanding features:
4

e Accuracy in the order of -’ ' 4
0.1% or better!

e Long Time stability

in the order of 0.03%!

IR.—@ 25° C-10'2 OHMS

/’ ADJUSTABLE

.

o Dielectric Absorption—.015% f} preCiSion

o Dissipation Factor —.0002 |

e Temp. Coeff. (—20° to 140° F.) polysfyrene

100 P.P.M. per °C
Excellent for Computer
Integration, Test Equipment or
Secondary Standards.

capacitors

| « oo WITH PERFECT
America’s electronic leaders HERMETIC SEAL TO
specify Southern Electronics’
polystyrene capacitors for their
most exacting requirements. e I T
Goodyear Aircraft, Beckman
Instruments, Reeves Instrument
Corp., Electronic Associates, Inc.,
Convair, M.I.T., Calif. Inst. of Tech.,
and many others. Make sure e
you're getting the finest—

always specify S.E.C.! (’7}4" SOUTHERN ELECTRONICS

INSURE EXTREMELY

__MYCON ( 7 :
Wire, write or phone for i 6(}0/007566/6 on
let talog t !
gl 1ecay 239 West Orange Grove Ave., Burbank, California
ELECTRONICS — February, 1956 Want more information? Use post card on last page. 53
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6 cps to 6 KC. -hp- 200J replaces -hp- 2001, for inter-

polation, frequency measurement, etc., where frequen-
cies must be known precisely. New 160 mw balanced
output, less than 0.5 % distortion, frequency stability
*+ 2% or 0.2 cps. Six spread-scale frequency ranges,
effective scale length 80" for maximum resettability.
Calibration accuracy is = 1%, frequency response
=+ 1 db full range. Output 160 mw or 10 v into 600
ohms, or 20 v open circuit, balanced to ground. Hum
voltage less than 0.1 % of output. $275.00.

20 cps to 20 KC. -hp- 201C. Like popular -hp- 201B
but more accurate attenuator, compact cabinet, lower
price. Provides low distortion, high accuracy output for
amplifier, loudspeaker, frequency comparison and
other high fidelity measurements. Frequencies covered
in 3 bands, calibration accuracy =+ 1%, frequency
stability = 2% or 0.2 ¢cps, frequency response =+ 1 db
full range. Qutput 3 watts or 42.5 v into 600 ohms. Dis-
tortion less than 0.5 % above 50 cps. Output attenuator
adjusts voltage O to 40 db, provides either low or con-
stant 600 ohm impedance. $225.00.

1 cps to 100 KC. -hp- 202C. New, multi-purpose in-
strument replacing -hp- 202B. Excellent wave-form for
subsonic, audio, supersonic measurements in labora-
tory, field, factory. New broad frequency range, 160
mw balanced output, less than 0.5% distortion, high

frequency stability, short recovery time (5 secs. at 1
cps), lowered price. Frequencies covered in 5 bands;
frequency response =+ 1 db full range, output 160 mw
or 10 v into 600 ohms, 20 v open circuit, balanced to
ground. Hum voltage less than 0.1 %. $300.00.

54 Want more information? Use post cord on lost page. * February, 1956 — ELECTRONICS
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LATORS

finest built, reasonably priced

Utinost convenience and precise accuracy. Low distortion, high
stability, wide frequency range, simple operation without resetting or adjustment.
Attractive new cabinets, light and portable, yet rugged and compact.

The famous RC oscillator circuit, pioneered by -hp-, today refined
to a high new level of performance and capability.

-hp- quality eonstruction. Long:-life electrolytic condensers,

premium cost surface treated insulators, precision mechanical assemblies,
specially built, 100% inspected transformers. All are standard

in -Iip- instruments to insure freedom from electrical and mechanical
trouble, or the eflects of dust, humidity and hard use.

These are the basic features of the three new -hp- oscillators
now joining the 60,000 other -iip- RC oscillators in use through-
out science, the military and industry.

These same features are fundamental in every -hp- oscillator. Every
instrument hearing the Hewlett-Packard name is designed for the utmost

in convenience, dependability, accuracy—the standard of quality in
instrumentation, the very finest of its type made anywhere—vyet available to
you at a reasonable price.

1
@ provides complete coverage of your oscillator requirements
1

Oscillators—.008 cps to 10 MC

Instrument Primary Uses Frequency Range Qutput Price
-hp- 200AB Audio tests 20 cps to 40 KC 1 watt/24.5 v $120.00
|_-hp- 200CD Audio and ulirasonic tests 5 cps to 600 KC 160 mw/20 v open circuit 150.00

160 mw or 10 v/600 ohms;

: -hp- 2001 Interpolation, frequency measurements 6 ¢ps to 6 KC D OIVIopenkcitcuil 275.00
hp- 2007 Telemetry, carrier current tests 250 ¢ps to 100 KC Vg g v/.600.ohm5‘, 350.00

— 20 v open circuit
| hp-201C High quality audio tests 20 cps to 20 KC 3 watts or 42.5 v/600 ohms; 225.00

one terminal grounded

-hp- 202A Low frequency measurements .008 to 1200 ¢ps 20 mw/10 v 465.00A
-hp- 202C low frequency measurements 1 ¢ps to 100 KC L0 my: o 10 v/.600' pims; 300.00
- L 1 20 v open circuit
|_-hp- 205AG High power tests, gain measurements 20 cps to 20 KC 5 watts 440.00A
| _-hp- 206A High quality, high accuracy audio tests 20 cps fo 20 KC T 15 dbm 565.00/A
-hp- 233A Carrier test oscillator 50 ¢ps to 500 KC 3 w/600 ohms 475.00
-hp- 650A Wide range video tests [ 10 cps to 10 MC 15 mw/3 v 490.00A

/\ Rack mounted instrument available for $15.00 less.

vata subject to change without notice. Prices f.o.b. factory.

HEWLETT-PACKARD COMPANY

3552A PAGE MILL ROAD « PALO ALTO, CALIFORNIA, U.S.A.
SALES ENGINEERS IN ALL PRINCIPAL AREAS
CABLE “"HEWPACK" DAvenport 5-4451

WORLD’S MOST COMPLETE LINE OF HIGH QUALITY ELECTRONIC MEASURING INSTRUMENTS

ELECTRONICS — February’ 1956 Weont more information? Use post rard on last page. 55



“Bellows Action

in Printe

G e

AN

~ Conventional Contact

merely grips board at a single
point. Oversized board has to
~ be forced into contact, causing
' distortion of spring. When
. board is undersized, contact is

 not firm and millivolt drop
| is high.

Actual Size

“Bellows Contacts”

Actual photograph of single
and dual “Bellows Contacts.”

N
NN\ Z222777 “4
NN

ircuit
NEW:




Patent Pending

contact”... NOoOW

llustrations demonstrate how ‘“‘bellows contact”
eliminates board tolerance problems

(A) Illustration shows how .185” board is gripped (B) Same contact springs back to maintain retention

firmly by new Continental “Bellows Type Contact.” No for minimum board thickness of only .115”. Bellows

distortion or stress occurs because of bellows action. spring-grip action gives-equal contact surface area for
minimum board thickness.

R o T

New Continental “bellows type contacts’’ available for
for 18, 332 and V16~ size boards...3 molding compounds
... three wiring styles...and 6 to 28 contacts

Shown above are four of many styles available in leads 90° (see photo).
the new “Bellows Type Contact” Printed Circuit MOLDING COMPOUNDS: Moldings can be ordered in

Receptacles.

CONTACTS: 6, 10, 15, 18, 22, 28 contacts in either
single or double rows. (Double row of 28 permits
56 separate connections.)

WIRING STYLES: Available with eyelet lug for sol-

dering, lugs for wire wrap, or contacts can be dip
soldered directly to board by bending soldering

Mineral filled Melamine, Plaskon reiforced (glass)
Alkyd 440A, or Orlon filled Diallyl 2hthalate.

Additional technical data on these connectors, and
special designs requiring the use of sub-miniature,
hermetic seal, pressurized, high voltage or power
connectors are available on request. Write today on
your company letterhead for complete catalog.

electronic sales division

e s [J ] [

DE JUR-AMSCO CORPORATION
45-01 Northern Boulevard , Long Island City 1, N. Y.



“Silver-Mike”’* capacitors.

In the parade of progress as in the manufacture of
capacitors it takes vision to lead. That is why, we, at
Cornell-Dubilier, have proven our leadership with
constant foresight . . . by always being first to develop
new and more efficient capacitors to meet tomorrow’s
demands. Too, this vision has given

Shown here are three examples of C-D’s “Famous Firsts” —
proof that whatever your capacitor requirements, a
C-D engineer can show you money saving answers. Write to
Carnell-Dubilier, Dept. K-26, South Plainfield, N. J.

ONSISTENTLY EPENDABLE
) CoRNELL-DUBILIER CAPACITORS
'uurs IN SO. PLAINFIELD, M. J.; NEW BEDFORD, WORCESTER AND CAMBRIOGE, MASS.; PROVIDENCE AND HOPE VALLEY, R. 1.}

IIDIANAFOLIS IND.; SAMFORD AND FUQUAY SPRINGS, N. O.; SUBSIDIAAY. RADIART QORP,, CLEVELAND, OMNIO,

THERE ARE MORE C-D CAPACITORS IN USE TODAY THAN ANY OTHER MAKE

L0y
A U

AT
;u o
‘b

"
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postage stamp (Micadon*)
mica capacitors,

WWW americanradiohistorvy com
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Look at this progress
in vibration exciters

A whole range of MB Shakers developed to handle any
vibration testing program ...deliver reliable, quantitative data

One pound to over twelve thousand pounds . . .
that’s the range of force outputs in this group of
MB electrodynamic vibration exciters. On the
way are shakers for 25,000, 50,000 and even
100,000 pounds! All operate over substantial fre-
quency range. What a far cry from the limited
scope of mechanical shakers . . . the only type
available just a short ten years ago.

But force and frequency range are not the only
improvements. MB has long recognized the need
for pure table motion if test results were to be
quantitative and reliable.

Thus, in MB Shakers, moving-element struc-
tures are very rigid. This minimizes table motion
distortion in the testing range. Also, because MB
power supplies are designed for negligible har-
monic distortion, table waveform is pure over the
whole frequency range.

There’s more. MB has designed complex wave
testing systems that shorten test time and give
truer reproduction of actual service conditions.
Also oil-filled exciters capable of operation at
“100,000 ft. altitude,” —100 to +200°F, and 20 to
95% relative humidities. Also cycling systems that
do time-consuming test procedures automatically.

If you're working on projects that call for en-
vironmental testing, or fatigue testing, or noise de-
terminations...you can bene-
fit from vibration testing with S h?

MB shakers. Work with a '/‘4 7S
leading source of help and in- = ef
formation in this growing =R

-IED

field . . . contact MB. For de- Tt s
tails and specifications on MB e e
Exciters, send for Bulletin s
420-5.

1060 State Street

manufacturing COMPANY new voven 1, conn.

A division of Textron American, Inc.
HEADQUARTERS FOR PRODUCTS TO ISOLATE VIBRATION...TO EXCITE

Want more information? Use post card on last page.

IT...TO MEASURE IT.
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SIDELIGHTS ON THE SCIENTISTS number 3 of a series

: ~

Al

\3 \ .

Brain and Brawn

e —
Some of the young feilows on our staff ul 8
. nu
have been analyzing our files of personal g
Pud Mo =
data regarding scientists and engineers kol .8 a7
Jo
here at Hughes. What group rz 1
.. wal 4
characteristics would be _found? X<
cofl o
>< .3
. o . L > 4
With additional facts cheerfully contributed omi 2 2
x0
. 13}
by their colleagues they have come up bna v
py 4 -
3 elati e 5<f © B.S. M.S. PH.D.
with a score of relationships—some Zz
amusing, some quite surprising. We shall ACADEMIC DEGREE
g g Contrary to popular belief, higher academic study goes
[/lart t/l(‘ 1most 1”“”’“"”@ hand in hand with increased school athletic activity—as
shown in the above chart. This is based on data obtained
resultsﬁ)r you i t/liS series. from a 20% random sample of the 2,200 professional

engineers and scientists of Hughes Research and Devel-
opment Laboratories.

SCIENTIFIC STAFF RELATIONS H u g h e s

RESEARCH AND DEVELOPMENT

LABORATORIES

]
I
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} Culver City, Los Angeles County, California
|
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|
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In our laboratories here at Hugiies, more t3an
half of the engineers and scientists have had
one or more years of graduate work, one in
four has his Master’s, one in 1§ his Doctor’s.
The Hughes research program is of wide
variety and scope, affording exceptional free-
dom as well as exceptional facilities for these
people. Indeed, it would be hard to find a
more exciting and rewarding human climate
for a career in science. Too, the professional
level is being stepped up continually to insure
our future success in commercial as well as
military work.

Hughes is pre-cminent as a developer and
manufacturer of airborne clectronic systems.
Our program includes military projects in
ground and airborne clectronics, guided
missiles, automatic control, synthetic intelli-
gence. Projects of broader commercial and
scientific interest include research in semi-
conductors, electron tubes, digital and analog
computation, data handling, navigation, pro-
duction automation.

DUE TO THE expanding use of Hughes
electronic systenis, new positions are

open for engineers who have demonstrated
ingenuity and inventive ability in the

areas of product design.

February, 1956 — ELECTRONICS



ARE RIGHT FOR YOUR

N

Hughes Semiconductors offers an exten-
sive selection of standard diode types—
both germanium point-contact and silicon
junction. Available too arc more than two
hundred special types. Most clectronic cir-
cuit requirements can be met by diodes
selected from among these existing de-
vices of standard manufacture.

Yet, cvery once in a while, a requirement
arises for a diode embodying very particu-
lar electrical characteristics. Different appli-

Our field Sales Engincers will
welcome the opportunity to discuss
your particular semicondictor
requirements. For the address of the
office nearest you, or for descriptive
product literature, please iwrite :

ELECTRONICS — February, 1956

cations might call for one or more specified
characteristics, in varying combinations:
Recovery Time . . . Forward Conductance
... Voltage . . . Back Resistance.

For instance, while one application re-
quires very fast recovery together with
high forward conductance, another circuit
might call for high forward conductance
at very low voltage (less than one volt), and
with moderate to good recovery.

With the knowledge gained from long

SEMICONDUCTORS
HUGHES AIRCRAFT COMPANY
PRODUCTS DIVISION

INTERNATIONAL AIRPORT STATION

Los Angeles 45, California

Want more information? Use post card on last page.

CIRCUIT APPLICATIONS

experience and leadership in the semicon-
ductor field, Hughes is able to modify stand-:
ard production techniques to the degree
necessary to produce devices with just such
a delicate balance of special characteristics.

So let us know about your application
problems. Most probably you will find
just the right diode—the diode to fit your
requirements perfectly—at Hughes. And,
if it’s a Hughes diode, you know that it’s
First Of All . .. For RELIABILITY.

I

PRODUCTS DIVISION i

I

i~ S

|

1

e SEMICONDUCTORS :
g o e e e _
61



Hew Stokes

New Stokes dual-tube in-line aluminizing system is setting high standards of
economy and productivity at Thomas Electronics, Inc., Passaic, New Jersey.

Electronic equipment manufacturers are profiting

from other STOKES Vacuum Equipment...

Vacuum Mstallizers. Stokes manufactures
a complete line of vacuum metallizing
equipment to plate selenium rectifiers,
printed citcuits and other conductive
coatings on non-conductive materials.

Vacuum Impregnaters. Manufacturers of
electronic equipment use Stokes vacuum
impregnation systems to obtain im-
proved characteristics of coils, conden-
sers, capacitors and other components,

Vacuum Furnaces, Stokes melting and
heat-treating furnaces permit electronic
manufacturers to pre-process raw and
semi-finished materials with less contami-
nation, for increased life and performance.




5 Cart In-line TV Dolly System
Aluminizes 96 Tubes Per Hour

New system at Thomas Electronics, Inc. —largest independent manu-

facturer of cathode ray tubes — affords increased production . .

reduces initial cost . . . requires less floor space and maintenance

ODAY's big news in TV picture tube pro-
Tduction is the new Stckes aluminizing
system. This high-production equipment
evacuates and aluminizes two tubes per cart
with one pumping system. The new design
affords several cost-cutting and production-
boosting advantages:

Greater production. Using a mechanical
pump and 4-inch high speed “Ring-Jet”
booster, overall cycle time is 6% minutes
with 21-inch rubes—96 per hour with the
standard five cart system.

Lower first cost. Fewer carcs are needed . . .
the basic unit, consisting of five carts with
ten dollies, costs less than comparable
single-tube systems.

Reference Data:

Microvac Pumps—Catalog 750

Dittusion and Booster Pumps
Specification and performance data

Story of the Ring-Jet Pump

How to Care for Your Vacuum Pump—
Booklet 755

Vacuum Impregnation—Catalog 760
Vacuum Furnaces—Catalog 790
Vacuum Merallizing—Catalog 780
Vacuum Calculator Slide Rule

Lower maintenance. There is only one
pumping system for every fwo tubes.

Less floor space. Circular track is only 17
feet in diameter.

Flexibility. Five additional carts can beadded
to the standard dollies to produce 21-inch
tubes at a rate of 192 per hour. Tubes up
to 27-inch can be accommodated.

The system is fully automatic. Operator
loads ... and then unloads completely alumi-
nized tubes. Filament replacement is sim-
plified by removable holders. Internal cool
ing coils provide for rapid cooling of oil in
the booster pump before vacuum is released.

A Stokes engineer will be glad to discuss
how this new system for black and white or
color tubes can be integrated into your pro-
duction line. He’ll also welcome the
opportunity to talk over your specialized
requirements . . . to apply Stokes’ exten-
sive experience in high vacuum engineering
and auromatic production technology.
F. J. STOKES MACHINE COMPANY,
5503 Tabor Road, Philadelphia 20, Pa.




How to make a Magnetic Core

that’s really small? Use PERMENDUR!

o
i |

[1 your copy ’
| "MAGNETIC MATERIALS"

This 32-page book contains valu-
able data on all Allegheny Ludlum
magnetic materials, silicon steels
and special electrical alloys. Illus-
trated in full color, includes essen-
tial information on properties,
characteristics, applications, etc.
Your copy gladly sent free on
request.

ADDRESS DEPT. E-74
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When the conditions of service
make it imperative for you to hold
the size and weight of magnetic
cores at an absolute minimum, that’s
the place to use Permendur. With
it you can push the flux density up
to 20 kilogausses, and practically
eliminate weight as a consideration.

Along with its suitability for cores
wherever the premium 1s laid on
compactness, Permendur is just the
thing for sonar magnetostriction
applications, too. We maintain
proper annealing facilities for this

alloy. Write for technical data on it,
and let our engineers help you to
cash in on its possibilities.

In addition to Permendur, we
offer a range of high-permeability
alloys, oriented silicon steels and
other electrical alloys that is un-
matched in its completeness. Our
services also include the most
modern facilities for lamination
fabrication and heat treatment.

Let us supply your requirements.
Allegheny Ludlum Steel Corporation,
Oliver Building, Pittsburgh 22, Pa.

®

STEELMAKERS to the Electrical Industry &>

Allegheny Ludlum

Want meore information? Use post card on last page.

Q) M(p
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Trangitron
SO0

and

@@@ volt

silicon power
rectifiers

now available

s

K o — HIGH VOLTAGE TYPES ==

TYPE P.IV. idc Ib
(Volts) (ma) (ma)

. - -~ . . TMG2 600 400 3

Transitron’s high voltage silicon rectifiers are now available TM63 600 200 .3

o in 500 and 600 volt grades. In addition, the production of is2 oo oo 3
400 volt types has been expanded so that delivery is | Ratings at 100° € =——
now rapid. The 300, 200, and 100 volt silicon rectifiers

are available from stock. STANDARD TYPES ]

TYPE P.I.V. Idc
(Volts) (ma) (ma)
400 400 .

If your requirement involves high temperatures, high volt-

1N332 1

ages, and high currents, the Transitron silicon rectifier 12341 400 400 .5
Lo . oy . 334 300 400 .1

offers a major improvement in reliability, efficiency, and IN343 300 400 5
. i g IN336 200 400 .1
miniaturization. Write for bulletin TE1321. NS 200 4o9 o
IN338 100 1000 .1

1N347 100 1000 5

Ratings at 135° € et

Trangitron -e»-

electronicJcorporation .
melrose 76, massachusetts  Glass Diodes Transistors Power Transistors Silicon Diodes  Silicon Rectifiers




teflon
magnet wire...

Your assurance
of highest performance

HITEMP WIRES INC.

NATIONAL REPRESENTATIVES
N.C.,S.C. & TENN. ARK., [OWA, KAN., MIINE N L MISS., INDIANA .
NEB Richard C. Warner

CANADA, ALA,, GA., LA;, MD. & DEL. TEXAS CONNECTICUT WASH. D.C.—GOVT.
MISS., PA., VA, W. VA, Sol W. Goodman  General Power Equipment Richard Whitehead, Jr. John W. Houston Jr. Glenn & Larson by 5
Aironic Accessory Co. 32 W. Biddle St 4515 Prentice Street Guiltord, Conn. 748 washington Bidg. 123 Brevard Court White Supply Co. ox
161 Orinoco Drive Baltimore, Md. Dallas, Texas ORIDA Washington 5, D. C. Charlotte, N. C. 4343 Duncan Ave. 13 Elst Plaln Sl South Whitley, Ind.
Brightwatecs.[N.1V. 1LL. & WIS, MICHIGAN Larry Johhson  UPPER NEW YORK STATE _ ARIZ. & N. MEX. St. Louls, Mo.  Conchituate, Mass. CALIF, & WASH.
NEW YORK & NEWJERSEY  wesley L. Wilson James B. Morrow 1IN rd St. Philip L. Kirsh Russell Engineering  KENTUCKY & OHO EXPORY Standard Wire & Cable
Par NS"'W““ 2750 West North Ave. 85 Loulse Ave. Miami, Floride 223 Windemere Road 2140 Westwood Bivd. Gallagher Company  Ballthrall Trading Co. 3440 Overiang Ave.,
240 O Country Rd. Chicago, H). nlmlana Pm Mich, Rochester, N. Y. Los Angeles 25, Cal. 15 Ritche Avenue 1505 Race St. ° Los Angeles, Calif.
Micksville. N. Y, Cincinnati, Ohlo Phila. 2. Pa. 219 post St fim. 915,
n Franclsco, Cal
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A MESSAGE TO AMERICAN

INDUSTRY o

ONE OF A SERIES

Business Investment Holds Key
To Both Growth and Stability

What federal tax policy will best promote
both growth and stability in the American econ-
omy? The Joint Economic Committee of Con-
gress has been asking this crucially important
question in public hearings. This editorial sug-
gests one vital part of the answer.

The proposition advanced here is that—

Tax policy must encourage a continuing
high level of business investment in new plant
and equipment, because such investment
makes a special contribution to both eco-
nomic growth and economic stability.

Growth Needed for Security

We must have both growth and stability.

A vigorous economic growth is essential to
our national securily. As Congressman Wilbur
D. Mills said in launching the Joint Committee’s
hearings, “The present complexion of world af-
fairs places a premium upon strength and
growth in our national economy.” Growth is
likewise a major ingredient of a healthy domes-
tic economy. Growing enterprises and growing
communities offer far more opportunities for
satisfying careers than those which are not
growing.

A reasonably stable economy, without violent

ELECTRONICS — February, 1956

ups and downs, is also essential to our national
welfare. Extravagant booms and their more or
less inevitable result, severe depressions, waste
labor and resources and cause great human
misery. Both major political parties have ac-
cepted the obligation imposed by the Employ-
ment Act of 1946, that the federal government
work to maintain high and stable employment.

There is general agreement that the key to
economic growth is investment in new
plant and equipment. Growth depends de-
cisively on new facilities to increase production,
and also to produce new and better products in
new and betier ways. At the same time, new
plant investment provides employment for the
important, and well-paid, one-fourth of our in-
dustrial workers who manufacture and build
new production facilities. So if the process of
business investment is kept on an even keel, the
result is not only growth but also stability in a
substantial sector of our economy.

But authorities disagree on the possi-
bility of maintaining a high level of busi-
ness investment for any great length of
time. Some fear that it will lead to an ex-
cess of producing capacity and the glutting
of markets, with recession or depression
not far behind

67



The history of our country offers some basis
for the fear that it is dangerous to maintdin a
very high level of business investment. There
have been times when the economy has suffered
under the weight of excess producing capacity.
This fear, however, has been made obso:
lete by the recent course of our economic
history which, in its earlier phases, nour-
ished the fear.

The World Has Changed

Here are some of the major considerations,
cited at the Joint Committee hearings, which
support the conclusion that we not only can
have a high level of husiness investment and
economic stability but that we actually need a
high level of such investment to assure stability.

(1) Over the next 20 years our population
is expected to increase by about one-third.
But most of the population increase will come
in age groups younger or older than normal
working ages, and people will probably work
fewer hours per week. Thus hours worked are
not expected to increase more than 15%.
Consequently, we must have a relatively large
increase in the amount of production equip-
ment per worker if our standard of living is
not to suffer. This means a high level of new
investment.

(2) About half of our present business in-
vestment goes to replace worn-out equipment,
rather than to expand capacity as was true
during the early stages of our industrial de-
velopment.

(3) Thanks largely to the impact of or-
ganized research—for which we as a nation
now spend about $4 billion a year—a large
share of capital investment now goes to pro-
vide new products and new processes, rather
than to expand existing capacity.

These developments make it unlikely that we
shall develop the burden of excess capacity that
plagued the economy in earlier periods. More-
over, most capital investment plans are

68

now made on a long-range basis. Compa-
nies are building facilities to anticipate
their needs for several years ahead. This in-
crease in long-range planning has reduced the
disturbing effects of temporary shortages and
excesses in producing capacity.

The record of recent years speaks for itself.
Business spending for new plant and equipment
in 1955 was over $29 billion. This continued
the high level of investment that has been main-
tained for the past ten years—a decade remark-
able for both impressive growth and gratifying
stability. A McGraw-Hill survey of preliminary
plans for 1956 indicates another year of in-
creasing investment, and expanding business
activity.

Tax policy, to be successful, must con-
sider this impressive contribution of busi-
ness investment to both growth and sta-
bility.

Of course, the level of investment depends on
many factors other than federal tax policy. The
degree of business confidence is important. So
is the strength of consumer markets. So is the
attitude of organized labor toward the use of
more efficient machinery. But tax policy is a
crucially important factor. And it is becoming
more so with new developments in our changing
economy. These developments indicate that tax
policy must be geared to foster a high level
of business investment, if the dual objec-
tives of economic growth and economic
stability are surely to be attained.

T his message is one of a series prepared by the
McGraw-Hill Department of Economics to help
increase public knowledge and understanding
of important nationwide developments that are
of particular concern to the business and pro-
fessional community served by our industrial
and technical publications.

Permission is freely extended to newspapers.
groups or individuals to quote or reprint all or
parts of the text.

MW('/&VW
PRESIDENT
McGRAW-HILL PUBLISHING COMPANY, INC.
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ALL SANBORN

150 SERIES '

OSCILLOGRAPHIC
RECORDERS
PROVIDE THESE

SPECIFIC ADVANTAGES

THE three foremost operating
advantages of a Sanborn “150”
are evident in the

record, and are given at

the right. Equally popular
with industrial users

is the wide versalilily of

these systems. Each one
comprises a basic assembly
to which the user adds

his choice of an
interchangeable, plug-in type
preamplifier for each channel.
Presently available

different preamplifiers now
number eleven.

Preamplifer (A)
shown in position

to plug into ¢

Driver Amplifier

with Power Supply (B)
which are normally
already in place in the
Basic Cabinet Assembly

ELECTRONICS — February, 1956

SANBORN ecotdong FPermapaoet.

 RECTANGULAR COORDINATE RECORDING
.—-ﬂ-ﬂ is a Sanborn feature that is especially valuable

in multi-channel recording. The user of a
2-, 4-, 6- or 8-channel “150” system

can record interrelated events
simultaneously on one strip of record
paper, and then correlate them

against time quickly and accurately,
even during the recording.

The nichrome ribbon tip “150” heated
stylus removes the white opaque surface
of Sanborn recording paper (Permapaper)
permitting the black undercoating to
show. Tracings are permanent,

will not fade or smudge.

CEESS =

OVED OVER

R
O e -

resulting from current feedback design

of Driver Amplifiers and new shorted coil
frame, high torque (200,000 dyne cm.)
galvanometers. Maximum error over middle
4 cm. of chart: 0.25 mm . . . over entire

5 cm. chart width: 0.5 mm.

Sanborn 150
Series available in
1-, 2-, 4-, 6- and
8- Channel Systems.

INDUSTRIAL DIVISION

SANBORN COMPANY

195 MASSACHUSETTS AVENUE, CAMBRIDGE 39, MASS.

A new "150" Catalog provides
complete descriptive data,
specifications and prices on all 150
Systems, Accessories and Cabinets.
A copy will be sent on request.

Want more information? Use post card on last page 69
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CTC Slug Tuned Coils are made in single layer or pie type windings to your specifications. IForms are of grade L.-5
silicone impregnated ceramic. Mounting studs are cadmium plated brass; silicone fibreglas collars facilitate termina-

tion of simple or multiple windings.

Death-defying performance

You can depend upon CTC Coils
to give a steady, star performance
whether you use ten or ten thou-
sand! They won’t.go dead even
under severe temperature, climate
or vibration conditions. Here’s why:

All CTC coils are precision-made
to meet individual specifications -
and to meet, or better, government
specifications. Continuous quality
control is maintained. As a result,
you get a guaranteed electronic com-
ponent — custom or standard.

Precision-made CTC components
that benefit from CTC high quality
standards include terminals, termi-
nal boards, capacitors, swagers,
hardware, insulated terminals and
coil forms. For all specifications and
prices, write Cambridge Thermionic

70

Corporation, 437 Concord Avenue,
Cambridge 38, Mass. A West Coast
stock is maintained by E. V.
Roberts, 5068 West Washington
Blvd., Los Angeles 16 and 988
Market St., San Francisco, Calif.

CTC Capacitor family: Metallized ceramic forms.
From left to right 'T-50, in range 1.5 to 12.5
MMPFD’s. CST-6, in range 0.5 to £5 MMFD’s.
CS6-6, in range 1 to 8 MMFD’s. CS6-50, in range
3 to 25 MMFD’s. CST-50-D, a differential capaci-
tor with the top half in range 1.5 to 10 MMFD’s
and lower half in range 5 to 10 MMFD’s.

CAMBRIDGE THERMIONIC CORPORATION

makers of guaranteed electronic components
custom or standard

Want more information? Use post card on last page.
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TI PROGRESS REPORT ON RADIO TRANSISTORIZATION

Performance. . . ... pomie:
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AUDIO DRiVER

2N172/830 (N-P-N)
CONVERTER

200,V 2M146 (H-P. W)
mETER 2ad AMPUIFIER STAGE
6640 MINLIRUM
asske’

Texas Instruments germanium transistors are
used in 85% of the many brands of transistorized
radios now being manufactured! Since T1 transis-
tors made possible the FIRST transistorized
radios 15 months ago, improved mass production
methods have rapidly increased performance and
decreased prices.

IN THE CIRCUIT
ILLUSTRATED ABOVE:

Left to right: a 2N172/830 germanium N-P-N graded
junction converter, two 2N146 germanium N-P-N graded
junction IF amplifiers, a 310 germanium P-N-P fused
junction driver, and two 353 germanium P-N-P fused
junction outputs. This is a typical TI circuit designed
In less than a year and a half, progress in TI forfopimumIpEnigrmaTce:
transistors and radio circuits has been so swift
that the following improvements are now pro-

duction realities:

Your own transistorized product development
will also benefit from Texas Instruments progress

1954 1955

Sensitivity 2000 wv/m 200 wv/m which gives you proven products, immediate
Operating Voltage . ] 221,V 6,9, or 12V availability in production quantities, and econom-
IF Gain & Frequency . . . . . | 3ldb@262 ke | 35db@ 455 ke ical prices. First with transistors in commercial
IF Output Capacity (Cob) . . . | 30-40ppt | lest  radios, first with high gain, low voltage IF transis-
A Neylralizing CaPROR st Selected | Fixed  torg first with high temperature silicon transistors
Audio Qutput Power . . 20mw 250mw 7

- e ———— ... Texas Instruments consistently leads the
Typical IF Transistor Price $2.50 $1.75 ) .

(In complete OEM kit) industry in development and manufacture.

LOOK TO Tl FOR: GERMANIUM RADIO AND GENERAL PURPOSE TRANSISTORS e SWITCHING
TRANSISTORS o SILICON SMALL SIGNAL AND POWER TRANSISTORS o SILICON JUNCTION DIODES

Texas Instruments has produced

more radio transistors th

any other manufacturer!

ELECTRONICS — February, 1956

an

TEXAS INSTRUMENTS

6000 LEMMON AVENUE

INCORPORATED

DALLAS 9. TEXAS

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

serving industry
through
roordinated precision technology

Keartott gyros: used for stabilizetian or guidance
in th2 majority of airercft and missiles in pro-
dudlion ‘ogay. Vertical, directional and rate-
integrating gyros shown.

i ,I 3
w3 - =\

Link Aviaticn F-89D; jat flight simelator duplicat-

ing exactly cockpii of the F-89D interceptor; Link
simukators for mare advanced: planes may not be
shown,

§
Aufomatic airsorne Navigation System; a product
of the coorvdinated techniques and’ resources of
General Precsion Laboratory Incorporated ond i

othe: GRE Cempanies.

olololololololololololo

PRODUCING COMPANIES ;
d% wflfe’d - @ (‘J‘;.Ej /"ear“ﬁ)tt

é S £

INTESNATIONAL FROJECTOR THE GRISCOM-RUSSELL COMPANY ). E. McAULEY MFG, CO, GENERAL PRECISION LABORATORY THE HERTNER ELECTRI KEARFOTT COMPANY, INC
CORPORATION —ELOOMFIELD, N. 4, MASSILLON, OHIO CHICAGO INCORPORATED ~PLEASANTVILLE, N.Y. COMPANY-CLEVELAND LITTLE FALLS, N.J




[amero)

AMPRO CORPORATION
CHICAGO

‘S“@‘ NIA

R5aULATOR COMPANY
LINK AVIATION. INC. THE STRONG ELECTRIC ASKANIA REGULATOR BLUDWORTH MARINE
BINGHAMTON, N. . CORP ORATION=TOLEDO COMPANY- CHICAGO NEW YORK

One of o series telling

how the producing componies of

Generol Precision Equipment Corporotion
ore contributing to America’s progress.

AVIATION

is one of more than a dozen major industries many of whose
needs are anticipated and met by the research and develop-
ment activities of the producing companies of General Precision
Equipment Corporation. The highly advanced aeronautical
products and systems manufactured by the several GPE Com-
panies which devote substantial resources to progress in this
field are responsible for conspicuous advances in aviation and
are setting new standards of performance.

The skills and resources of the producing companies of
General Precision Equipment Corporation form the building
blocks of GPE Coordinated Precision Technology. Through
this basic GPE operating policy, each company’s specialization
in its areas of competence is supplemented by the resources
of other GPE Companies, wherever relevant. An outstanding
example of GPE Coordinated Precision Technology is the recent
achievement of quantity production of the most advanced auto-
matic airborne navigation system known. This system is the
successful culmination of eight years of intensive research and
development activity centered in General Precision Laboratory
Incorporated and supported by the facilities and personnel of
other GPE Companies.

This mutuality of ideas, techniques and tools, so effective
in solving aviation problems, has likewise resulted in a diversi-
fied line of precision equipment of superior design and per-
formance which has wide application over an extensive range
of other industries.

A brochure descriptive of GPE Coordinated Precision
Technology and the work of the GPE Companies is available.
Address your request, or inquiries on specific problems, to:

General Precision Equipment Corporation

92 GOLD STREET, NEW YORK 38, NEW YORK

E ‘ IBRASCOPE

LIBRASCOPE, INCORPORATED
GLENDALE, CALIFORNIA
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Now the word is

SYLVANIA

tor ' SEMIMET!”

e

... your single source for both

o
. ! .
Noly Tes
® o L4 Sylvania has long been a primary re-

[ J finer of high-purity germanium. Now,
newly completed facilities for the pro-
duction of high purity silicon are operat-
ing on a pilot plant basis, producing the
semimetal in needle or densified form, of
spectrographic purity. Full production is
expected in the spring. At present, tran-
sistor-grade samples are available for
your testing on a letterhead request basis.

Specifications for Sylvania germanium
dioxide and semimetal include ingot as-
reduced (guarantced 5 ohm cmresistivity)
O and polycrystalline ingot (guaranteed
minimum 30 ohm ¢m resistivity). Which-

transistor-grade silicon and germanium

ever grade you prefer, you can be sure of
continuing high quality and uniformity
when you order from Sylvania.

If you use semimetals in your products
...orplan to in the future . . . write for
technical specifications and quotations
on Sylvania silicon and germanium. Re-
member, too, that our engineering staff
is always ready to help you solve semi-
metal application problems.

SyrvaNia ELEcTrRIC PrRODUCTS INC.
1740 Broadway, New York 19, N. Y.
Iu Canada : Sylvania Electric (Canada) Lid.,
University Tower Bldg., St. Catherine Si.,
Montreal, P. Q.

vSYLVANIA

LIGHTING « RADIO - ELECTRONICS * TELEVISION - ATOMIC ENERGY
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WIRE

FOR EVERY
ELECTRONIC
PRODUCT

WIREMAKER FOR INDUSTR
SINCE 1902
CHICAGO

W, S8
N &
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Only UNITED AIR LINES offers
Reserved Air Freight space on all equipment

Faor extra convenience and dependability, United
Air Lines can guarantee you space for your shipments
through its Reserved Air Freight plan. And only United
makes this available on all equipment—over its own
routes and world wide as well.

Reserved Air Freight space is just one of the reasons
why so many businesses in practically every field are
turning to United Air Lines Air Freight. Another is
United’s route, which links the East, the Midwest, all
the Pacific Coast and Hawaii—a total of 82 markets.

d
Qakland, Salt Lake City
Lzs Vegas,

For service or information, call or write

the nearest United Representative.

Or write for booklet, “Industry’s Flying Partner,”
Cargo Sales Division, Dept. V-2,

United Air Lines, 5959 S. Cicero Ave., Chicago.

ELECTRONICS — February, 1956

And at every point along its Main Line Airway, United
can furnish fast, convenient connections o speed your
shipments throughout the nation and the world.

Whatever you ship, wherever you ship it, call on
United Air Lines for the utmost in air freight conven-
ience, dependability and economy.

Vancouver, B. C.

X\
" Eoston
Borse, . §5
Denver  Omaha e e New York-Newark
i S — d__g Philadelphia
S~

Tos Moines Chicago Toledo \IBaltimore
\Washingipa

AIR LINES
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and what it means to YOU ...

Expanded Building... Expanded Staff...

With greatly enlarged space in Headed by five new top sales
a new convenient location geared and design engineers — each of
to provide top quality products them a specialist, expertly skilled
with speedy, efficient service. in progressive design.

i

PRECISION MANUFACTURERS OF

] Paper & hlm dlelectﬂc capacliors
. Preclsion wlre wound rresnstors

* Radio noise fiiters

L Pulse networks Ll

) Delay Iines

. . LR e P

Ixed ros., we. Elpthouins Divisiow

Expanded Equipment..

Modern production, laboratory
and test equipment — designed
to meet the high standards of
quality and reliability made
famous by Axel Bros.

.‘.

e
L4
WRITE US

We will be pleased
to send you our
regular Engineering
Bulletins. Address:
“Dept. E™*

134-20 JAMAICA AVENUE, RICHMOND HILL 18, NEW YORK @ REPUBLIC 9-1700

78 Want more inforrmation? Use post card on last page.
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CROWAVE

SIGNAL GENERATORS
AND SIGNAL SOURCES

for extremely
high frequencies
12,400 to 50,000 mc

Rugged, compact, completely integrated units. Designed to save
engineering manhours in the laboratory and on the production
line. Operate simply with direct-reading continuously variable
dials. No calibration charts.

Frequency is measured by direct-reading reaction-type wave-
meters that assure extreme accuracy. VSWR is exceptional—
Signal Generators 1.7 to 1; Signal Sources 1.7 to 1 when attenu-
ated. Calibration accuracy is given special attention.

Consult Polarad on all your EHF problems,
Er TR SIGNAL GENERATORS SIGNAL SOURCES
. oA A
i [Frequency ange i 1 Model Number ‘Output Power Model Number P‘ms;rg:?)“t
12.4 to 17.5 KMC SG 1218~ —10 DBM $$1218 15 mw
18.0 0 22.0 KMC SG 1822 —10 DBM $S$ 1822 10 mw
22.0 to 25.0 KMC SG 2225 —10 DBM $S 2225 10 mw
24.7 to 27.5 KMC SG 2427 —10 DBM S$S 2427 10 mw
27.27 t0 30.0 KM 273 —~10 DBM 2730 10 mw
i 5 DY - n POLARAD MICROWAVE SIGNAL SOURCES
29.7 to 33.52 KMC $G 3033 —10 DBM $S 3033 10 mw o 12.4 T0 50.0 KMC
- Fg:wa"‘z..‘ Al s et o A 1 e 5 A B ok B, s S0 NS eSO
33.52 to 36.25 KMC $G 3336 —10 DBM $S 3336 9 mw
SPECIAL FEATURES OF
35.1 to 39.7 KMC SG 3540 —10 DBM $S 3540 5 mw
L . EHF SIGNAL GENERATORS
37.1 to 42.6 KMC " External Source Powea&neasurement SS 3742 Approx. 3 mw
Range +10 to +30 D s .
41.7 to 50 0 KMC Accuracy with Correction: =2 DB $S 4150 Approx. 3 mw ¢ Umque powen: measurement sysmm em
ploys waveguide components of unusual
Modulatliotn: ; design — allows continuous and front
1. Interna -,
1000 CPS Square Wave panel monitoring.
2. External a o o
a. Pulse o Attenuation is independent of power set
Pulse Width: 0.5 to 10 Microseconds and frequency.
PRF: 50 to 10,000 PPS . .
Pulse Amplitude: 10 voits Pk to Pk Min. o 1000 cycles cps square wave modulation
Polarity: Positive A
b. Sawtooth or Sinusoidal and external fm or pulse modulation pro-
Frequency: 50 to 10,000 CPS vided over entire frequency range.
’ Amplitude: 15 Volts RMS Min.
e A
For complete information write to your nearest Polarad AVAILABLE ON EQUIPMENT LEASE PLAN
representative or directly to the factory.
FIELD MAINTENANCE SERVICE AVAILABLE
THROUGHOUT THE COUNTRY

- | W.\:7:-\»} ELECTRONICS CORPORATION

43.20 341h STREET, LONG ISLAND CITY 1, N. Y. A complete line of Microwave Signal Generators avail-

able in a range of 950 to 11,500 MC and Signa! Sources

»
,

Oven pppias't
available in a range of 650 to 10,750 MC

REPRESENTATIVES - Albuguerque - Atlanta - Baltimore - Boston - Buffalo - Chicago - Dayton - Englewood - Fort Worth - Los Angeles « New York
Philadelphia - San Francisco - Syracuse - washington, D. C. - Westbury - Winston-Salem - Canada, Arnprior, Toronto—Export: Rocke International Corporation
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how we cut tuner costs

without cutting quality corners

The hotly competitive TV market has long wanted high quality
tuners at low prices. But everytime we took a production
tuner and cut enough circuit and package “corners” to

effect a significant price cut, we wound up with a product
unworthy of our R/C trademark.

But last year we had our Engineering Department design a
new series of tuners from scratch . . . requesting top performance
and bottom costs. What we got was remarkable performance
—better than requested—but no appreciable price differential.
Until production got into the act, that is. Production

designed and sold management on setting up a line of
mechanized production equipment. And that equipment
brought costs down to the desired level.

The result is evident in the T-90 uhf TV tuner illustrated.
Double-circuit tuned, it features oscillator radiation fixes . . .
meets all RETMA spurious radiation requirements.
Performance is just what you would expect from Radio
Condenser, but the T-90 costs you far less than any

previous R/C uhf tuner!

If you want information on the new R/C line
of low cost tuners, we’ll be happy to have one of
our engineers call at your convenience.

Get Complete Engineering and Performance Data.
Write Radio Condenser for your free copy of Bulletin T-90

RADIO CONDENSER CO.

Davis & Copewood Streets e Camden 3, New Jersey

EXPORT: Radio Condenser Co., International Div., 15 Moore St., N.Y. 4, N.Y.,
CABLE: MINTHORNE

CANADA: Radio Condenser Co. Ltd., 6 Bermondsey Rd., Toronto, Ontario

Want more information? Use post cord on last page February, 1956 — ELECTRONICS



@ TEXI'OIife® COLD PUNCH 11570

new precision registry
for printed circvuits

G-E TEXTOLITE Cold Punch 11570, a phenolic paper-base
laminate, adds new concepts to mechanized printed circuitry. This
high insulation resistance XXXP laminate can be punched at normal
room temperatures—eliminating dimensional changes in the ma-
terial, as is the case of grades that are heated prior to punching.

The cold fabricating quality of G-E TEXTOLITE 11570 makes
possible precision registration of printed circuits, and affords
manufacturers the opportunity to use automatic assembly equip-
ment in mounting components,

Other outstanding features of G-E TEXTOLITE 11570 include
high flexural strength, very low power factor, high heat resistance,

a laminate
for today’s

automation
trends. ..

Send the attached coupon for the factual booklet “A
Laminate For Automation.” It gives all the important
facts about G-E TEXTOLITE COLD PUNCH 11570.

This new G-E TEXTOLITE Cold Punch F1570, with superior taminated and Insulation Products Department
electrical and mechanical properties, now offers new opportunities |
to electrical and electronic manufacturers.

and optimum uniformity. The translucency of TEXTOLITE 11570
permits a visual check for accuracy of circuit registration.

Section EL-26 P. O. Box 5911, Cleveland, Ohio

( ) Please send me your new booklet,
A Laminate for Automation.”

—————————J

Hogress [9 0(/[‘ Mosf /mpor/anf Prodvet k' { ) Please have your representative call.
Name ... ey
Firm SO
G-E Textolite® Llaminated Sheets, Rods & Tubes o
trrathene® Irrodiated Polyethylene <« Silicone Insulation @ Street e
Mica and Mica Mat Insulation ¢ Insulating Varnishes ¢ i
Varnished Cloth and Tapes * Sealing and Filling Compounds ¢ s e _C'_'l. — o _ZCE —Sl:'_e_ il ]
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HELISIUN

INSTRUMENT LORPORRTION

Accuracy better than 0.05%.
Maximum interaxis error as low as 1”.
Very low distortion.

60 or 400 cps. or wide band.

% o+ % %

With or without hooster amplifier
compensation.

Standard military frame sizes.

the HIGHEST PRECISION resolvers available

REEVES PRECISION RESOLVERS
AND RELATED COMPONENTS

.

MINIATURE
PRECISION
RESOLVERS

£

BOOSTER
AMPLIFIERS

Reeves' many years of experience as a pioneer in the field
has made it possible to manufacture these compact precision
resolvers in quantity production to a functional accuracy
of 0.05% without culling—or to an accuracy of 0.03% on
special order. Harmonic distortion and null voltages are
held below one-tenth of one per cent.

Reeves resolvers are primarily designed for 60 and 400
cps. operation, with or without booster amplifier compensa-
tion. Special units are available for use at over 100 ke
bandwidth. The Reeves R&00 series is the standard of
comparison among precision resolvers. Miniature resolvers
of highest precision are also available.

Write for the Reeves Resolver Handbook.

PHASE
SHIFTERS

ELECTRONICS — February, 1956

CONTINUOUS
RESOLVER
CHECKER

INSTRUMERT CORPORRTION

REEVES INSTRUMENT CORPORATION

A Subsidiary of Dynamics Corporation of America
201 East 91st Street, New York 28, New York

2RVs6

Want more information? Use post card on last page.
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on BUSS Fuses!

Today, Industry, the Trade and
the Public accept BUSS fuses with-
out question. The BUSS reputation
for fuses of unfailing dependability
has been established over the past
41 years by millions upon millions
of BUSS fusSes used in homes, on
farms, in industries, as well as in
electronic equipment.

To assure top quality and proper
operation under all service con-
ditions — every BUSS fuse normally
used by the Electronic Industries is
tested in a sensitive electronic
device. Any fuse not correctly
calibrated, properly constructed

Mokers of o complete line of fuses
for home, farm, commerciol, elec-
258 tronic, ouvtomotive, ormd industrial use,

ELRC

and rightinall physical dimensions
is automatically rejected.

That's why you can rely on BUSS
fuses to open and prevent further
damage to equipment when there
is trouble on the circuit. And just
as important, BUSS fuses will not
cause needless shutdowns by blow-
ing when trouble doesn’t exist.

There’s a complete line of BUSS
fuses and fuseholders available. So
be profit wise — and rely on
dependable BUSS fuses to help
safeguard the good name of your
product or service as surely as they
protect users.

BUSSMANN MFG. CO.

-

m Div, of McGrow

TRUSTWORTHY NAMES IN Electric Co.
ELECTRICAL PROTECTION

University at Jefferson, W St. Louvis 7, Mo,

Want more information? Use post card on last pags
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Now Fairchild is able to miniaturize
potentiometers and still give you the
accuracy and reliability you need.

This advance is made possible by
Fairchild’s continuous and extensive
research on new materials such as epoxy-
resin and halogenated polyethylene

\ insulating materials, and precious metal
S %‘ ! alloy resistance wire, and by thorough
NS evaluation of these materials in our own
%,";; \ environmental testing facilities. These
. ?‘% advances are maintained by our rigid
= 24 quality control program on materials,

processes, and manufacturing,

.

)

&\

muuln-runle-rH:\u\?'
o\

without Y -

sacrificing performance

Fairchild miniature precision potentiometers meet applicable
portions of MIL-E-5272A for humidity, vibration, temperature cycling,
fungus resistance and salt spray. These units, in 7' and 1"
diameters, meet the same requirements for accuracy and reliability
as most standard precision units up to 2" in diameter.

No matter what factors govern your choice of precision
potentiometers, you'll find the answer in Fairchild’s complete line.

Write Dept. 140-59A2, Fairchild Camera and Instrument Corporation,
Potentiometer Division, 225 Park Avenue, Hicksville, ///k? C //ZD
Long Island, New York. ;‘ %

P/R;ECISIOIV POTENTIOMETERS
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As the Signal Generator is the basic tool in radio
research, it is not surprising that Marconi Instruments
have had long and unrivalled experience in this funda-
mental field. Generators are available which will fulfil
practically every requirement, and new types are
continually being added to the already large range
at present available.

F.M./A.M. SIGNAL GENERATOR
TYPE TF 1066

For particulars of other Generators please see the
Complete Catalogue of Marconi Instruments

MARCONI

INSTRUMENTS

Yes, MARCONV’S
have just what
is needed!

Carrier Frequency Range: /0 ro 470 Mc. ® No spurious
sub-multiple outputs ; r.f. oscillator generates direct at carrier
frequency on all bands. ® F.M. monitored and variable up ro
100 ke deviation. ® A.M. monitored and variable up ro 80%
depth. ® Output Level variable from 0.2 microvolt to 200
millivolts. ® Precision Incremental Tuning with frequency

change indicated on a directly-calibrated meter.

VACUUM TUBE VOLTMETERS * FREQUENCY STANDARDS - OUTPUT METERS
F.M. & AM. SIGNAL GENERATORS - DEVIATION METERS - WAVEMETERS
WAVE ANALYSERS Q METERS AUDIO AND VIDEQO OSCILLATORS

Full data and prices will be mailed immediately on request

44 NEW STREET - NEW YORK 4

CANADA : CANADIAN MARCONI COMPANY,
MARCONI BUILDING, 2442 TRENTON AVENUE,
MONTREAL.

ENGLAND: Head Office: Marconi Instruments Ltd., St. Albans, Herts. Managing Agents in Export: Marconi's Wireless Telegraph Co. Ltd., Marconi House, Strand, London, W.C.2

86 Want more information? Use post card on last page.
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PROPERTY AND APPLICATION DATA ON THESE
VERSATILE ENGINEERING MATERIALS: “ZYTEL,"”

“ALATHON,” “TEFLON,” “LUCITE.”

Heat resistance, low friction of TEFLON® solves design
problem in miniaturization of potentiometers

Du Pont ZYTEL® provides
needed insulation in
strong, lightweight parts

“Zytel” nylon resin, trace impulses on
electrosensitive paper. “Zytel” is used
because of its insulating properties and
its strength in thin sections. (Rccorder
manufactured by Alden Electronic &
Impulse Recording Equipment Co.,
Alden Research Center, Westboro, Mass.)

With the Alden 30-channel recorder,
up to 30 machines can be monitored
remotely and their records studicd for
optimum scheduling, and downtime.
Tiny motion switches mounted on the
machines and activated by machine
motions transfer electrical currents to
the recorder. The currents then activate
electrodes that mark out lines on elec-
trosensitive paper, providing a perma-
nent record of operating cycle, and
downtime.

One of the problems in developing
the recorder was to find a material to
house the marking electrodes. It had to
be lightweight, strong, provide good
insulating properties, and be economi-
cal to produce.

The manufacturer solved the prob-
lem with Du Pont “Zytel” nylon resin.
This engineering material is strong,
even when molded in thin sections. The
metal inserts form an integral part of
the marking electrodes because “Zytel”
can be injection-molded around these
inserts. With this method there are
fewer parts, and assembly costs are re-
duced. The holders of “Zytel” can be
produced in a variety of attractive
colors.

RESISTANCE
ELEMENT

BASE

L ,_;:1 RETURN CONTACT RAL
—-:l;"h\‘\_f_ B !/

R — J
== NT—

B, (T )
Al e PUSH ROO

Y

Cross section of typical dual rectilincar potentiometer with insulation of “Teflon.”

Du Pont “Tellon™ protects the core from

Miniaturization in guided missiles and
other airborne equipment necessitates
improvement in design and insulation
of potentiometers. Du Pont “Teflon”
tetrafluoroethylene resin fills the insu-
lation requirements. A trunnion pin
fitted into two shoes of “Teflon” holds
the double-leaf brush in the new line of
high-temperature potentiometers man-
ufactured by the Pacific Scientific Com-
pany, Los Angeles, California.

The importance of “Teflon” in this
application stems from its high heat
resistance and low coefficient of fric-
tion. In use, this potentiometer must
operate at temperaturcs as high as

heat and friction.

400°F. and intermittently to 550°F.
“Teflon” insulates the potentiometer
and protects the core. The movement
of the sleeve calls for a material with
a low coeflicient of friction. “Teflon”
solves this problem, too.

“Teflon” offers a combination of
electrical, chemical and mechanical
properties that makes it well suited
for use in high-frequency, high-tem-
perature and some high-voltage appli-
cations; in applications such as this,
where miniaturization and compactness
of design are essential; and for uses
where equipment is exposed to cor-
rosive action.

- NEED MORE
INFORMATION?

CLIP THE COUPON for
additional data on the
properties and applica-
tions of these Du Pont en-

gineering materials.

*"Teflon'’ and "'Zytel'' are
registered  trade-marks of
E. 1. du Pont de Nemours
& Co. (Inc.).

wWwWWwW.americanradiohistorv.com

E.I.duPontde Nemours & Co. (Inc.), Polychemicals Department
Room 222, Du Pont Building, Wilmington 98, Delaware

In Canada: Du Pont Company of (funada Limited,
P. 0. Box 660, Montreal, Quebec.

Please send me more information on the Du Pont engi-
ncering materials checked: [] “Teflon”* tetrafluoro-
ethylene resin and [] “Zytel”* nylon resin.

I am interested in evaluating these materials for.

NAME —

COMPANY _ ____POSITION
STREET S =
CITY STATE

TYPE OF BUSINESS




"DIRECTIONAL COUPLER -
" CHARACTERISTICS

'-'.-

STANDING WAVE
RATIO

with all these measurements

offers complete versatility

How often have you put together a breadboard setup of a pre-amplifier, post-
amplifier, attenuator, power supply, output indicator, bias control and the rest
of the haywire needed to make the multitude of measurements which require
an intermediate frequency receiver?

AlL’s engineers did it often enough to force the design of a single package
for their own use. As a result, the type 130 Receiver is an engineer’s design
for engineers’ use.

The AlL Type 130 Precision Test Receiver is a versatile instrument combin-
ing a high-gain, low-noise-figure i-f receiver and o secondary standard of
attenuation. It is designed to operate from the i-f output of a wide variety
of standard microwave mixers. In combination with such mixers and a suitable
local oscillator, the Receiver becomes a sensitive detector of microwave energy.
It can be used wherever accurate measurements of the differences of r-f or i-f
power levels are required.

The con plete AIL Type 130 Precision Test Receiver is priced at $1,350.00.
The standarc model is available for 30MC use. Prices on models operating
at other freq encies will be provided on request. F.O.B. Mineola, N. Y.

AIRBORNE

SEND FOR
DESCRIPTIVE INSTRUMENTS

LITERATURE LABORATORY

]

160 OLD COUNTRY ROAU, MINEOLA, L. 1., N. Y.
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EIMAC KLYSTRONS are used in
Continental Defense forward-scalter networks

Collins Radio Company’s pioneering of circuits
and equipment has contributed greatly to the
success of the revolutionary new art of forward-
scatter communications. From the beginning of
this program, Eimac tubes have provided the
high power necessary to make scatter propaga-
tion practical. In Collins newest high power
microwave transmitters for beyond-the-horizon
communications in Continental Defense net-
works, only Eimac klystrons are used as final
amplifier tubes.

Third in a series of advertisements empha-

sizing the extensive application of Eimac

amplifier klystrons and circuit components,

negative grid tubes and rectifiers by lead-
ing manufacturers of forward-scatter

Collins two and ten kilowatt forward-scatter
" L transmitters utilize Eimac amplifier klystrons,
UHF /microwave transmitters. negative grid tubes and rectifiers.

EITEL-McCULLOUGH, INC.

.
4“ SAN BRUNO «- CALIFORNIA

FOR FORWARD-SCATTER

The World’s Largest Manufacturer of Transmitting Tubes

ELECTRONICS — February, 1956 Want more information? Use post card on last page 89
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Bubo. Stancey presents 2 outstanding services

Exclusive New Casting Process
for Producing Waveguide Assemblies

as shown below:

SPECIFICATIONS

VSWR IN TRANSMITTED
DIRECTION*1/5 OR LESS

VSWR /N RECEIVED
DIRECTION-1.7 OR LESS
DUPLEXING LOSS=1.5db MAX
NOISE FIGURE-13.5db MAX

'/ Produces waveguide assemblies of a quality higher than your specifications at lower cost.

;/ Waveguides requiring complex structures not believed possible can now be cast te meet

your most exacting requirements. Castings in brass, aluminum and magnesium.
Guaranteed uniformity of electrical and mechanical parameters.

Interchangeability and electrical performance guaranteed.

~ X

Complete meeting of all electrical and mechanical specifications.

We shall be glad to send you complete details. Write or Wire.

BuDpD.STANLEY CO. nc.

43-01 22nd S5t., Long Island City 1, N. Y.
Phone STillwell 6-1706
Cable Address ““BUDDSTAN"’

For further informatior get in touch with:

Asbury Park, New Jersey Baltimore, Maryland Bogota, New Jersey Camp Hill, Pennsylvanio Chicogo, llinois Downsview, Ontario

1. E. ROBINSON CO. HORMAN ASSOCIATES RMC ASSOCIATES I. E. ROBINSON CO. HOWER & PRETAT 3EECHEY ENTERPRISES
702 Mattison Avenue 635 St. Johns Rd. 114 East Main Street 2120 Market Street 4 N. Cicero Avenue 20 Nash Drive

Dunkirk 9-2404 Hopkins 7-2290 Diomand 2-5343 Regent 7-5541 Columbus 1-3146 Toronto, Cherry 1-2150
90 Want more information? Use post card on last page. February, 1956 — ELECTRONICS
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in microwave transmission components!
RF HEADS

complete with electron tubes and all accessories

from to
ENGINEERING COMPLETE
CONSULTATION PRODUCTION

MANUFACTURING

according to your specifications and design
fully tested and ready for installation in your system

Including Mixers; Duplexers; AFC Mixers; Beacon Circuits;

Local Oscillator Mounts; Directional Couplers; Antenna Feeds;
Rotary Joints.

* Save assembly time
* Save purchasing time

* Save inspection time

Quality You can depend on Budd * Stanley production skill, engineering
— know-how, experience and manufacturing methods to produce
Dependability waveguide and microwave transmission equipment from the

simplest to the most intricate assembly.

Liverpool, New York Les Angeles, California New York, New York

San Francisco, California Upper Darby, Pa. Washington, D.C.
WADSWORTH MFG. ASSOCIATES JACK BERMAN CO. RMC ASSOCIATES E. L. BERMAN CO. |. E. ROBINSON CO. HORMAN ASSOCIATES
509 Balsam Street 1141 So. LaCienega Blvd. 170 East 80th Street 758 Natoma Stieet 7404 West Chester Pike 2017 S Street, N.W.
Liverpoo! 69-7043 Bradshaw 2-9138 Trafalgar 9-2023 Underhill 3-0317 Sherwood 8-1294 Decatur 2-5705
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ARE YOU, LIKE SYLVANIA,

Dr. R. G. Hutter, manager of Sylvania's
Physics Research Laboratones under whose

“”dxre*tm’.—bqsm research in travelmg wave
tubes is carried on, discussing. problems
with engineer R, I. Harrison. Dr. Hutter is
holding a Sylvania low level 2000-4000 mc
amglifier tube in his hands.

When Sylvania started out on a traveling wave tube program, their research engi-
neers specified PRD test equipment. High quality was an important factor in their
choice. In addition, they wanted a line of test equipment covering a wide frequency
range to take care of future developments in higher frequencies.

If you, like Sylvania, are pushing to higher irequencies, you will be interested
in PRD’s full coverage and especally in the —

PRD MILLIMETER WAVEGUIDE
,,,,,,,,,, , TEST EQUIPMENT

Why? Because: 1. Precision really counts with millimeter equipment

ﬁ”} 2. PRD has pioneering experience in this field
b 3. The equipment is available nov&.
f\ - bon Write for
& Q X ' r ; Complete
t (ﬁ* (c 3 E Catalog A
o - P e : '

i«

/yﬂm RESEARCH \3 & i} (i

& DEVELOPMENT CO., INC. 9‘

Midwest Sales Office:

- 202 TILLARY STREET 1 SOUTH NORTHWEST HIGHWAY, PARK RIDGE, ILLINOIS — TAlcott 3-3174.
BROOKLYN ], N. Y. Western Sales Office: L
Telephone: Ulster 2-6800 73741, SUITE 7, NO. SEWARD STREET, HOLLYWOOD 38, CAL.— HO 5-5287
Want more information? Use post card en last page February, 1956 — ELECTRONICS
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HYPERCORE
GELECTOMETER...

. . ¢ slide rule, so o~
iy e'ghf.:‘cr cczlfr(ceur‘cdicling the desired
ranged tha core area, the
corresponding
window dim=n-
sions, catalogue
number, weight,
and net price can
be read directly.
Write today for
free HyperCore
Seledometer‘.

BEST COMPONENTS
for
BEST PRODUCTS

Specify
Moloney HyperCores for

electronic applications which require

cores of exact performance characteristics
plus size and weight advantages. The lower

losses and greater flux carrying capacity of

Moloney HyperCores guarantee performance

which has become the standard of the industry

Specify Moloney HyperCores to complement
your product. Production in quantity is
avajlable—if you require smaller size

and less weight in your electronic cores.

MEDE-1

MOLONEY ELECTRIC

COMPANY

Mlew HYPERCORE
CATALOG SR206...

provides complete _
data including

performance

chorocterisHCs,
sizes, weights, list
prices and quan-

fity discounts on ""..:f.'“
cores for elec- e
tronic appli- componIaTs

cafions. Send
for your free
copy todo‘/!

Power Transformers o Distribution Transformers ¢ Load Tap Changing Transformers @ Regulating

Transformers o Step Voltage Regulators e Primary Unit Substations o Secondary Unit Substotion Transformers o Nelwork
Transformers o Series Streel Uighing Tronsformers o Subwoy Tronsformers o Industrial Dry Type Transformers o Capacitors o Magnetic Components for Electronicr

SALES OFFICES IN ALL PRINCIPAL CITIES ¢ FACTORIES AT ST. LOUIS 20, MO. AND TORONTO, ONT.,, CANADA

ELECTRONICS — February, 1956
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PYRAMID

technical
Jobulletin

GENERAL

Pyramid subminiature, solid-impregnant Type R ‘‘Glasseal"
tubular capacitors are the latest addition to the line of fixed DC
paper-dielectric capacitors, hermetically sealed in metallic cans.
They are being produced in response to the demand for more
rugged capacitors capable of withstanding the vibrational
stresses of high acceleration and frequency as well as severest

shock conditions. They meet the performance requirements
for Characteristic K capacitors of U.S. Government Military
Specification MIL-C-25B.

QUALITY AND RELIABILITY

As a result of continuous testing and quality control progress
throughout the manufacturing process, Pyramid Capacitors
meet the highest standards of quality and reliability. Produc-
tion tests for voltage breakdown, capacitance, power factor,
insulation resistance and seal are performed on 100% basis.
Each production lot also is subjected to a group of sampling
tests consisting of life, temperature and immersion cycling,
vibration, and corrosion tests.

CONSTRUCTION

External Construction: Type R ‘‘Glasseal’’ capacitors are
assembled in nonmagnetic cases and utilize the new, rugged,
compression-seal type, glass-to-metal solder-seal terminals.
These provide mechanically superior performance and a per-
manent gas-tight seal with generous air strike and creepage dis-
tance. They will not rotate or work loose under any conditions.
Internal Construction: Solid-impregnant Type R *‘Glasseal’’
capacitors are available in either the inserted-tab or extended-
foil construction. Both types are noninductively wound. For nor-
mal applications, either type may be used. Inserted-tab capaci-
tors should not be used at voltages lower than 10 volts without
preview of the application by the Pyramid Engineering Depart-
ment. Extended-foil capacitors may be used down to zero volts.

TEMPERATURE RANGE

“‘Glasseal’’ capacitors have a functional operating range of
from —55°C to +125°C. The capacitors are thoroughly impreg-
nated and filled with a solid impregnant of the thermosetting
resin type. This prevents any movement of the section within
the case and is the basis of the exceptional vibration-and-shock-
test performance of these capacitors.

CAPACITANCE TOLERANCE

The standard tolerance is +20%. Closer tolerances are avail-
able on request.

VOLTAGE BREAKDOWN TEST

Type R ““Glasseal’’ capacitors will withstand, at 25°C, a d.c.
breakdown test volitage of twice the rated operating voltage,
between terminals, and between terminals and case, for a max-
imum period of two minutes. The test voltage on applied through
a resistance sufficient to limit the current, on breakdown, to 5
milliamperes.

LIFE TEST

Type R "'Glasseal’" capacitors will withstand application ofa d.c.
voltage 1.4 times the rated working voltage for 250 hours at
125°C.

VOLTAGE DERATING AT ELEVATED
TEMPERATURES

Type R capacitors are designed for a minimum continuous
service-life expectance of 2,000 hours at 125°C without any
reduction of the rated d.c. working voltage. For a life expectancy
of one year (8,800 hours), a voltage derating of 30% at 125°C.,
or a limitation of the maximum operating temperature to 85°C
without any voltage derating is necessary.

INSULATION RESISTANCE

Insulation resistance is measured after an electrification period
of two minutes. Capacitors rated below 600 volts d.c. are tested
at 100 volts d.c.; those rated at 600 volts d.c. or above are
tested at 500 volts d.c. The minimum value of insulation re-
sistance for a particular capacitor may be determined from the
following table:

Minimum P
T tur “Need Not Exceed’’ Capacitance
e"“(a';)(r:l), R M:gﬁ:p:ns Value (Megohms) Ruﬁge (MF)
12,000 .001 to .33
25
4,000 .33 and over
1,000 00110 1
85
100 .1 and over
150 .001 to .066
125
10 .066 and over

*Itis not practical, in the manufacture and measurement of capacitors
of low capacitance value, to adhere to the Megohms x MF values given
in the column under the latter heading. Consequently, the values given
inthe “*“Need Not Exceed’’ Value column are those values of insulation
resistance which are considered satisfactory for low capacitance units.
Where the Megohms x MF value governs, the minimum value of insula-
tion resistance is determined by dividing the Megohms x MF figure by
the capacitance in microfarads. For exampie, the minimum insulation
resistance required for a 0.25 mf capacitor at 85°C is

100 (Megohms x MF)
0.25 (MF)

= 400 megohms.

POWER FACTOR

When measured at, or referred to, @ frequency of 1,000
cyclos per second ot 25°C., the power factor will not
excoed 1%,

IIEEREEERERNEEEEEERERN|
= B AR EENEREEENA AN
*® IESNESENESNEENENEEENS
g 5 Power Foctor vs. Temp
S EEEE
a
w - 1]
<« 0 E
w
x
o 1 |
19 T 1
L 1 1
-5% =19] +25 +65 +85 +105 +12%
TEMPERATURE °C.
CAPACITANCE CHANGE AT LOW TEMPERATURES
At —55°C., the capacitance change {decrease) will
not exceed-10% of the copacitance measured at 25°C.
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z
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il 357 T
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o T fp gl Ety py paa g gy e s ]
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TEMPERATURE °C.

PYRAMID IS THE BIG NAME IN CAPACITORS AND SELENIUM RECTIFIERS TODAY!

PYRAMID ELECTRIC CO. North Bergen, New Jersey



Plug-in Packages
FOR Gated Markers
Sweep Delays
Dual Channels
TV Trigger Shaping

Extra 'Sl'(—)w Sweeps

AVAILABLE WITH

L rp— o o s o s g,

i
E 3

the LFE “EASY-SIX"

LFE’s new Model 411 Oscilloscope features
unmatcied flexibility at lower overall cost by doing
a variety of jobs each of which formerly required
a special, costly scope,

Plug-in adapters convert the basic scope into
highly specialized, precision instruments pro-
vidiig the accuracy, bandwidth, sensitivity,
sweer rates and delays essential to the
various fields of electronic research.
Model 411 is an oscilloscope designed by research
eng neers to meet the exacting performance
requirements of research engineers. At the same
time controls have been simplified so that
operation is easy and the Model 411 is indeed a
versatile, general-purpose scope.

For complete specifications, write for our free
bulletin describing the LFE “Easy-Six” Model 411
Oscilloscope or contact the LFE Representative
nearest you.

X Swepr 2 NPyt

B ‘-

BOSTON, MASS

VAR, ARLINOL

LABORATORY FOR ELECTRONICS, [NC.
75 Pitts Street, Boston 14, Massachusetts
FOR EXPORT SALES, CONTACT ANDREW SZUCS, INC., 50 BROAD ST., NEW YORK 4, NEW YORK

ELECTRONICS — February, 1956 Want more information? Use post card on last page.
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MECHANICAL DATA

Base. Button: Subminiature 8-pin long or short leads
Envelope. . : ceea.... T-3(8-1)
Bulb Length (Max.) ? fo | Jomeel =3 1-37Z5]in;
Diameter {Max.) coi s wmimean  0.400in.
Mounting Position 2k - » . Any
Altitude Rating {Max.). TYYYTL Y 60,000 ft.
Bulb Temperature (Max.)...... ... w b 125°C.
Ambient Temperature (Min.). ... ....... ... —55°C.
Cathode . .ev........ Coated Unipotential
ELECTRICAL RATINGS

Heater Voltage . . o . 6.3 Volts
Heater Current . L 0.15 Amperes
Peak Plate Inverse Voltage . . ... .. 500 Volts
Peak Forward Plate Voltage . . 500 Volts
Maximum Negative Grid 1 Voltage . . —200 Volts
Maximum Negative Grid 2 Voltage . — 100 Voits
Maximum Average Cathode Current. .. ... 16 mAdc
Maximum Peak Cathode Current. ... .. .. . 100 mA
Heater-Cathode Voltage: Maximum. ... .. 25 Vdc

—100 Vdc
Cathode Warmup Time . I 10 sec.

Want more information? Use post card on last page.

Now available—
subminiature xenon
tetrode thyratron

RETMA 5643

PR Gonk”
Improved Type TD-17

APPLICATIONS: Counters, grid control rectifiers,
gyro erection systems, missile systems, auto-
matic flight control systems, and other control
circuits requiring utmost degree of reliability.

ADVANTAGES: Freedom from early failure . . .
long service life . . . uniform operating character-
istics . . . ability to withstand severe shock and
vibration.

FEATURES: Advanced mechanical and electrical
design plus 1009, microscopic inspection during
manufacture . . . special heater-cathode construc-
tion minimizes shorts . . . 24-hour run-in tests
under typical overload conditions.

The TD-17 is but one of many electron tubes
designed and built by Bendix Red Bank for
special-purpose applications. For full information
on the TD-17, or on other tubes for other uses,
write RED BANK DIVISION, BENDIX AVIATION
CORPORATION, EATONTOWN, NEW JERSEY.

West Coast Office: 117 E. Providencia Ave., Burbank, Calif.
Canadian Distributor:
Aviation Electric Ltd., P. O. Box 6102, Montreal, P.Q.
Export Sales and Service:
Bendix Infernational Division, 205 E. 42nd St., New York 17, N. Y,

b i T,

Heo Gonk ; ?
(]
2 nk” end
¢  DIVision
- : LS e e AVIATION CORPORATION
w G g
- s el h
g - S i

February, 1956 — ELECTRONICS



//'
/

Y 1 y
,‘J:)l; R4

In magnetrons, too
CRUCIBLE PERNMANENT MAGNETS

ELECTRONICS — February, 1956

provide maximum energy.

In designing magnetrons for radar systems —
or any very high-frequency oscillator applica-
tion — you can be sure of a consistently higher
energy product with Crucible alnico magnets.
This means more power from a minimum size
magnet!

Crucible alnico permanent magnets are
made to meet practically any size requirement
from a fraction of an ounce to several hundred
pounds. And they’re sand cast, shell molded

.. minimum size

or investment cast to the exact size, shape,
tolerance and finish you need.

Crucible has been one of the largest pro-
ducers of permanent magnets since the de-
velopment of alnico alloys. Its unsurpassed
magnet experience is backed by over 50 years
of fine steelmaking. That’s why the best solu-
tion to magnet problems starts with a call to
Crucible. Crucible Steel Company of America,
Henry W. Oliver Building, Pittsburgh 22, Pa.

c B U c I B I-E first name in special purpose steels

Crucible Steel Company of America

Want more information? Use post card on last page.
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PBM Flying Boat Machine

" Gun Turret with Automatic
’Fire Interrupter’’ Control
Lo’ \ NG

lh?i‘u&i‘r“s Console fopAN/APQ-T2A
~ Ais Force Fadas Tr ner

& ; m&‘aé&ﬁ.‘.m
e e \

3. &

* ), 8 .

. v oms YONKERS and HARRISON WORKS
43 acres — 1,415,530 square feet of

floor space. Tremendous variety

of processes, techniques,

facilities equipment.

OTIS ELECTRONIC DIVISION

150,000 square feet of dir-coaditioned
floor space. Facilities for
approximately 1500 productive woarkers,
Supported by every engineering,
production and managerial r2soLrce of
the entire Otis Elevator Company.




Under the banner of Otis, the Electronic Division is a
performance-proven integral facili-y for large
aAN/APQ-T2A 85mbing Government Services electronic systems. In every
and Navigatiora! Radar 2L . . 2
Srainer For U & Air Farce sense it is a complete engineering unit — from
research and development right through lower-cost

production and on-time delivery.

Latest achievements include:

(1) development and production cf the AN/APQ-T2A
Bombing and Navigational Rodor Trairer

reduction of the Government's cast of this trainer
by approximately 50%

training and supplying maintenance and technical
representatives for the Armed Services

R and D tasks for the B-52 and B-66 programs
R and D projects on guided missiles

R and D tasks on radar counterm=asures

Here is a diversified

facility with highly specialized

personnel and experienced management

ideally suvited for mass-scale researck, development, manufacture
and maintenance of large electronic weapcns systems suca as:

gunfire control systems e radar and counter measutes
missile guidance and control ¢ szarch devices

fire control systems o edectro-mechanical components
servomechanisms e simulators and training devices
computers e testing devices

For engineering achievements, rely on engineering-

sl . . minded management — rely on Otis Electronics.
this is the CGTIS orgumzahon Write on your letterhead for 32-page history

16,941 stocktsiders and facilities report.
Total employees — 22,937

5,156 employees in 268 of-ic2s distributed

throughout the U. S.

3,756 genera: production emgloyees in the

Electronic Division, Harrison and
Yonkers Works.

1,005 employees in Executive Headquarters, CELEVATOR COMPANY

Over 13,000 employees outside the U. S. G-
Otis does business from 173 branch offices 35 RYERSON STREET, BROOKLYN 5, N.Y. Ulster 56800

SR e e s ELECTRONIC DIVISTON
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GET THE FACTS YOU NEED AT ONCE

with Brush Recording Systems

This advanced instrumentation gives you
immediate answers in writing. No plot-
ting or charting of data. Direct written
charts made while tests are underway
save you hours of engineering time.

Here are a few of the ways design and
development groups are now using Brush
Recording Systems:

® recording telemetered data from air-

craft and missile test flights

® readout from analog computers

Iustration Couwrtesy Grumman Aireraft Engincering Corporation

100

Want more information? Use post card on last page.

® checking strain on hydraulic systems:
presses, pipelines, controlis

® recording characteristics of electrical
equipment

® measuring stress and strain on strucs
tures and machines

® analyzing performance of equipment
and personnel in operational simulators

Engineers are scarce —so it’s wise to
use your engineering manpower at top
efficiency. Use Brush instrumentation.

for a copy of complete bulletin, Modern
Measurements, write Brush Electronics
Company, Dept. K-2, 3405 Perkins Ave.,
Cleveland 14, Ohio

February, 1956 — ELECTRONICS



Look for these features in

Multichannel oscillo-
graph records variables
from d.c. to 100 cycles
per second.

o=y

e T

P TH e ¥

- £ o s
0

(A A

'
¢

»
Universal* Amplifier

for use with bot resistive
or inductive tramsducers.

Dual-channel
D. C. Amplifien.

prs =

Wo ar i
2202500
D.C. Chopper

Stabilized Amplifier,
gain of 10,000.

FLEXIBILITY —Four and six channel oscillographs are physically
interchangeable. A four channel unit, selected to meet present require-
ments. can be expanded to a six channel unit later. All oscillographs and
amplitiers mount in standard 19-inch racks or consoles. Complete selection

recording instruments

Multichannel portable
oscillograph.

Two-channe!
oscillograph.

Amplifier in portable
case.

PORTABILITY —Complete systems designed for portable use sim-
plify field festing and measurements. Units are light in weight, durable,
easy to set up. Typical weights for oscillographs: 2-channel 25 lbs., 4-
channel 38 lbs., 6-channel 51 1bs.

ol amplifiers.

*Trade Mark
’

Assil |

1008 ®
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BRUSH ELECTRONICS COMPANY

INDUSTRIAL AND RESEARCH INSTRUMENTS
PIEZOELECTRIC MATERIALS . ACOUSTIC DEVICES
MAGNETIC RECORDING EQUIPMENT AND COMPONENTS

Division of
Clevite Corporation

101

Want more information? Use post card on last page.
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BRUSH ...complete systems for noise or vibration measurement
_ o o o == ot

o B

f ;: R ¥ Ed
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Carrier keeps cool air quiet

HIS PRODUCTION-LINE TEST of Carrier room air condi-

tioning units checks quietness of operation in a jiffy.
The Brush Spectrum Recorder automatically scans and
records sounds from 35 cycles to 18,000 cycles per second
in one-third octave steps. The complete test takes
only 51 seconds.

Brush Sound Measuring systems can help you analyze
and record noise, vibration, strain and other phenomena
in the audio frequency range. The Brush versatile signal
source and control systems provide complete facilities for:

S

C

@ Automatic frequency response measurements

® Mechanical resonance tests Test setup shown requires only a measurement

@ Excitation and regulation of shaker systems for microphone and Spectrum Recorder.

environmental vibration testing

Call your nearest Brush representative or write for
bulletin “Sound Measurement”. Brush Electronics Co.,
Dept. K-22, 3405 Perkins Avenue, Cleveland 14, Ohio.

BRUSH ELECTRONICS COMPANY
INDUSTRIAL AND RESEARCH INSTRUMENTS .
PIEZOELECTRIC MATERIALS o ACOUSTIC DEVICES l.)zvmon ”f_ The complete noise spectrum analysis graphi-
MAGNETIC RECORDING EQUIPMENT AND COMPONENTS Clevite Corporation cally recorded provides immediate, fool-proof

and permanent measurement data.
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IT'S THE NEW VARIAN VA-97 KLYSTRON . . . a tougk, reliable local oscillator tube
with performance and design features unmatched by any other klystron in the frequency range of 34.0
to 35.6 kMc. .. ideal as the microwave power source for airborne radar and similar applications.

RUGGED — provides reliable operation under severe en-
vironmental conditions.

COMPACT — small size and light weight takes up less
high premium aircraft space.

HIGH PERFORMANCE AT LOW VOLTAGE -— means better
equipment design.

EXCEPTIONAL FREQUENCY STABILITY under all conditions,
due to Varian’s advanced external tuning cavity design.

SLOW TUNING — gives you more reliable system opera-
tion with less maintenance.

RATED FOR USE AT ANY ALTITUDE without pressurization.

These important features allow maximum latitude in
equipment design and result in savings of time, space
and money. A companion klystron — the VA-94 — is
also available, providing comparable performance char-
acteristics in a frequency range of 16.0 to 17.0 kMc.

Resonator Electronic

Frequency Voltage Power Tuning Range
VAT | 34.0-35.6 kMc 400V 15 mW 90 Mc
VA-#4 16.0 - 17,0 kMc 300V 40 mW 75 Mc

FOR TEST EQUIPMENT AND LABORATORY MEASUREMENT
... Varian’s V-39C and V-40C klystrons feature sep-
arate external cavities that afford an extremely wide
tuning range for testing and laboratory research appli-
cations, in frequency ranges between 10.0 and 21 kMec.

NEW VARIAN KLYSTRON CATALOG . . .
Now available, this fully-illustrated
16-page catalog describes the complete
line of commercially available Varian
klystrons and related microwave
equipment.

Write for your copy today.

THE
[ e
s A VARIAN associates
' PALO ALTO 1, CALILFORNIA
Representatives in all principal cities.
KLYSTRONS, T E S S S,
U Rl ) EM G T
ELECTRONICS — February, 1956 Want more information? Use post card on fast page. 103

WWWeamericanradiohistorv.com



NOW

1k, 4 and /s watt Molded Precistors

MOLDED DEPOSITED
IRC molded Deposited and Boron Carbon CARBON PRECISTORS

Precistors are now available in 14, 4 and

__[————_
e

14 watt sizes. These 19, precision film type
resistors combine the advantages of high ‘ Tyre WEA AL

stability, small size and low cost in either = TR S gy

Type MDB— V4 Watt

deposited carbon or boron carbon units.
Ratings are based on full load at 70°C. ambient.

R
The molded plastic housing provides complete TP I%) 1
mechanical protection, minimizes the effect of | Type MDC— % Watt

moisture and improves load life characteristics.

MOLDED BORON

Equivalent In Size To IRC's Popular Types BTS ¢« BWY: « BTA CARBON PRECISTORS
L l D . .
e [
| L_.__._.__j Type MBA — 4 Watt
le_ e ey o
— =
Precistor IRC Size Dimension Type MBB— Y, Watt
Types Equivalent A B C D
MDA — MBA BTS e | Y% | | L0257 ] e
MDB — MBB BW Y3 % | % | W | 0257 l.mBC1% ] s I
_ 234,01 VAL YRl 032"
MDC — MBC BTA /12 Va 1) R

INTERNATIONAL RESISTANCE CO.
Dept. 231, 401 N. Broad St., Philadelphia 8, Pa.

In Canada: International Resistance Co., Ltd., Toronto,

Precision Wire Wounds ¢ Ultra HF
and Hi-Voltage Resistors ¢ Low
Value Capacitors « Selenium Recti-
fiers ¢ Insulated Chokes e« and
Hermetic Sealing Terminals

Voitmeter Multipliers « Boron &
Deposited Carbon Precistors e

Licensee
Send me data on:
[J Molded Deposited Carbon Precistors
[J Molded Boron Carbon Precistors

5 Controls and Potentiometers Name
¥
+ Power Resistors « Low Wattage Company.
: Wire Wounds ¢ Germanium Diodes Address
. ¢ Insulated Composition Resistors
< City State.
S

104 Want more information? Use posf card on last page. February, 1956 — ELECTRONICS



NOW

3 new wire wound resistors

IRC’s new power wire wounds are lower cost
per watt than any other power type.

At 4, 7 and 10 watts, they offer savings of 4 WATT
several cents each in any application Type PW-4 allows safe operation
. . i with hot-spot temperatures up fo
requiring compact, low cost, efficient power 165°C. Fully insulated housing will
resistors. Types PW-4, PW-7 and PW-10 D e RS VI

resistors assure safe operation in circuits
where stability and low wattage
dissipation are needed.

250 | l
TEMPERATURE 7 WATT
RISE VS. LOAD
200 Types PW-7 and PW-10 allow
safe operation with hot-spot tem-
o\) peratures up to 275°C.
Q
& 150
(]
3
2
2 100
E
[ Y]
-
50 10 WATT
UNUSUAL DESIGN AND ASSEMBLY
0 TECHNIQUE PROVIDES LOWER
0 20 40 60 80 100 S AL

Percent of Rated Load SEND COUPON FOR DATA BULLETINS J

INTERNATIONAL RESISTANCE CO.
Dept. 231, 401 N. Broad St., Philadelphia 8, Pa.
In Canada: International Resistance Co., Ud.,
Toronto, Licensee
Please send [ ] Bulletin P-1 on PW-4 Resistors

[] Bulletin P-2 on PW-7 and PW-10

Voitmeter Multipliers « Boron &
Deposited Carbon Precistors e
Insulated Composition Resistors e
Power Resistors « Volume Controls
* Low Wattage Wire Wounds e

Resistors.
Name.
Precision Wire Wounds ¢ Ultra HF Title.
and Hi-Voltage Resistors « Seien-
ium Rectifiers ¢ Insulated Chokes Company.
« Hermetic Sealing Terminals ¢ Address
L City. State

ELECTRONICS — February, 1956 Wcint more information? Use post card on last page. 105



Jodge modern
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enamel wire

New processes and controls

assure uniform quality:

Uniform over-all size —for uniform windings.

Uniform softness with high tensile strength

for tighter windings, reduced breakage.

Uniform spooling, larger packages for lower-

' cost windings.

Uniform property balance for good flexibility,

! solvent resistance and dielectric strength.

ELECTRONICS — February, 1956

Any time magnet wire is your problem,
consult Phelps Dodge for the quickest, easiest answer!

PHELPS DODGE COPPER PRODUCTS

CORPORATION

INCA MANUFACTURING DIVISION

FORT WAYNE, INDIANA

Want more information? Use post card on last page.
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at RCA

...New Opportunities... 17 + Locations... One Best For You And Your Family

Can anyone but RCA offer you

a choice of locations like this?

At Camden, Moorestown or Cherry Hill, you enjoy
eultural advantages of Greater Philadelphia, live at
moderate cost in pleasant suburban communities.
Waltham offers at-home opportunities for New
England engineers. Four ideal West Coast loca-
tions. "Harrison borders on Greater New York.
Lancaster, Marion and Findlay have small-town
advantages. There’s pleasant year-round outdoor
living in Cocoa Beach, on Florida’s central east
coast. RCA Service Company and International
Division assignments include ideal locations in the
United States, and wherever RCA electronic
equipments are installed and serviced throughout
the world.

Individual Recognition—

RCA organizes engineering activities into groups
small enough to allow broadest scope for your indi-
vidual accomplishment. The average group has
Just 11 engineers. Yet, in all activities, you are
supported by the entire facilities and engineering
resources of RCA.

Salaries—

RCA engineering salaries average measurably
higher than other companies’ in the field. Inter-
mediate engineers, $5000-$8500; senior engineers,
$8500-$15,000; staff and supervisory salaries open.

Advancement—

Scheduled, objective appraisal of your work speeds
promotion. Professional and financial progress is
just as sure as your achievements make it.

Professional Status—

RCA bases world leadership in electronics on the
abilities of exceptional men at every organizational
level. Many have notable engineering and seien-
tific reputations. You work in day-by-day associa-
tion with men of this caliber.

Benefits —

There’s a complete program at RCA. A very liberal
Tuition Refund Plan. Company-paid life, sickness
and accident, hospital-surgical insurance for you
and your family. Modern retirement plan. Reloca-
tion expenses paid. Suggestion and patent awards.



Now, Pinpoint Your Future

...Here are the Opportunities!
...Here are the Locations!
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N A I %hemisth'y
Al A Electrical Mechanical ysical eramics
F I E L DS O F EN !J I N EE R I N G A CT l V I TY G Engineers Engineers Science Glass Technalogy
E Metallurgy
§ Joz [z Taas Joa [2aJessfue] 23 a1s] 1-2] 2:3 415
$ 2 w w AR l
< 3 [ ™ [ M
gration of theo : : : . Mo MM
quip and [ GALLG c| C c| C
- o crea M| MM Ml m MM
o D w W W Wi w W|iw
ond op ajo X X
onic concep o w| w w w
. . J 1 c SEUIE. c
o DESIGN « DEVELOPMENT
KINESCOPES (B & W and COLOR), OSCILLOSCOPES—Electran [ S S Litl t LIt L L L L L
Optics—Instrumental Analysis—Solid States {Phosphars, High Tempera- Y v Yi v Y Y
ture Phenomena, Phatasensifive Materials and Glass to Metal Sealing) ! |
RECEIVING TUBES—Tube Design—Test and Application Engineering— i
Chemical and Physical Development—Methads and Pracess Engineering H H H H| H E H| H H H
—Advanced Development i | i 1
SEMI-CONDUCTORS —Trorsistors—Semi-Conductar Devices—Materials H H HiH H|INH H HI H|Hf H K H
MICROWAVE TUBES—Tube Development and Manufacture (Traveling [ ‘ | N
Wave—Backward Wave—Magnetron) ., R | W o | H
GAS, POWER AND PHOTO TUBES—Photasensitive Devices— Glass {
to Metal Sealing—UHF and YHF—Pawer L B I S I I I A
0 T: o Mecha w‘wfwww\w W W w w i
ock and Vibratio Remate Contro eq a c; C CC]C‘C C‘;CIC c
aturization— Automa ght— Avtomatio x| x| x| | x| x|x]x|x
iy . M M M |
COMPUTERS — Systems— Advanced Development— Circuitry—Assembly clelele clc } clcle¢
Design—Mechaonisms—Programming | x| x ] x| x i |
4 i —
o T : SH MM MMM MMM MM "
ate Mecha ontro ormation Handling— Displa cfcicccc cicic)c
X! X X! X X X|X|X X |
CON‘M.UNICATI.ONS—Spec.iolized ‘Militory Systems — Microwave cl ¢l ¢ I c clcle | c u
— Aviatian— Audio— Prapagiation Studies 1 | i |
R0 Planning and Design—Rada MM MMM MM MMM ;
ontrol—Shack Prob Cox| x|l x| x‘-xkx ||
COMPONENTS—Transformers— Cails—TV Deflection Yokes (Color or | z z 2z T ' zz
Monochrome)—Resistors—Ferrites {(Material and ?arts) Jelcjlcjc|c cic;¢Cc C | € €
O Pl ol & i |
0 » - atio 5 o
| ‘ !
ON (Dato Acq on and Pro g t| F| F| F{F| F F|F|F F
ada - o atio Op o s| s| s|s{S S|S| S| S
» ale ac oard ono O O F F F F F F F F F i F
$| S| S| S| S| S| S| S S |
0 0 tadio Oowa F F F F F F| F F: F it
o ora ol Eq - s|s|s{s|s s s|lsis
ST 1] o | L
o MACHINE DESIGN N i e '
Mechanical and Electrical—Automatic or Semi-Automatic Machines c I 'Y' l ' I

Locations: €—Camden, N.J. F—Cocou Beach, Fla. H—Harrison, N.J. I—International Div. L—Lancaster, Pa
Alexandria, Va.; Tucson, Ariz.; San Diego, Sacramento, San Francisco, Calif.; Foreign Assignments). W —Waltham, #ass. X —Los Angsles, Calif. ¥—Marion, Ind. Z—Findlay. Ohin

Pleaze send resume of education and experience, with location prefarred, to:

RADIO CORPORATION
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Mr. John R. Weld, Emplcymant Manager
Dept. A-158B,Radic Carporation of America
30 Rockefeller Plaza, New York 20, N.Y,
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“Master Meter
Duplicator"
prints receipts for
fuel oil delivered
from trucks

u Jook in everyday life, you
By & the face of a Veeder-

see a familiar face . - - _
Root Counter or Computer- From gasoline

] tile mills . - -
mps to fuel oil trucks to tex X
‘1): tﬁe home, on the farm, 1 business an
commerce, in modern automated m('iustry
Veeder-Root standard and special de-

. r .
i ng everything under Coyntro
i a:saiizqiy% ically, electrically.

Aﬁd the mathematical probabﬂiti\t}es dare
mighty high th nt on Veeder-

at you can cou
Root, to0 - - - to your advant

7 FUEL REMBINING

o o9 )

age and prOﬁt o

Why not let us figure out how, right now?
. HARTFORD 2, CONN.

2-3-4 Convertible Caunters VEEDER'ROOT INC.

(and others} for textile machinery

Fuel-Remaining Counter for
aircraft . . . subteacts as fuel ts used

ixd

ase Counters for office and other machines Predeteminiu Counters for preventing short

and over-runs on production machines

Small Square-

Range Timer . ., easy to reac . . . 3asy tset

DARD COU LABLE AT— Gt A . ® C e Yor Q Y Los Angeles ¢ San Francisco
STOCKS OF STAN NTERS AVAILABLE A Green I”e, S. C Chi ago 6,11l e New York 1 N O Al g S
’ ’
Montreal 2, CQIIQdQ O Olhces and Agenls mn Olher FIInCIpQI CI'IeS
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femperature

strength

quality

with new production

Greatly enlarged facilities now produce
high quality, pace-setting AlSiMag
Alumina ceramics in quantity lots. Com-
plete range of up-to-the-minute Alumina
compositions now permit you to design
to higher temperatures &nd higher
strengths. Advantages include improved
electrical characteristics at elevated tem-
peratures—beyond the melting point of
most metals. Higher tensile and impact
strengths. Greater resistance to corrosion
and abrasion. Smoothness of texture.
Close dimensional tolerances. Custom
formulations for special needs.

Volume production

in a complete range of
precision parts,
including electron tube
shapes processed to be
highly porous,

readily degassed,
thicknesses

as low as .009”.

® An outline of your requirements, en-
closing a blueprint or sketch, will bring
you full details.

sat vear SR INEIEEPRE AN B AWA CHATTANOOGA 5, TENNESSEE

OF CERAMIC A Subsidiary of
LEADERSHIP C O R P 0 R A T ‘ O N Minnesots Mining and Manufac-uring Company
Branch offices in these cities (sea your local telephone directory): Cirmbridge, Mass. * Chicagoe, |1. * Cleveland, Ohio » Dallas-Houston, Texas *

Indianapolis, Ind: * Los Angeles, Caif. * Newark, N. J. * Philadelghic, Pa. » St louis, A3, = South San Francisco, Calif. * Syracuse, M. Y. * Tulsa,
Okla. Canada; Irvington Varnish & Insulator Div., Minnetota Mining & sfg. of Canads, Ltd., P O. Box 757, london, Ontario. All other export:
Minnesota Mining & Mfg. To., Internaticrsl Division, 99 Pask Avz., New York, N. Y. ~



The British Electronics Industry is making
giant strides with new developments in a
variety of fields. Mullard tubes are an
important contribution to this progress.

Another

Mullard contribution

to high fidelity

The Mullard EF86 audio frequency
pentode is one of the most widely used

Principal Ratings

Heater 6.3V, 0.2A . . . ..

M 2 e et e high fidelity tubes in Britain today. It

Max‘ Ao ':'p_a '°_n DA has been adopted by the leading British
o L LA : manufacturers whose sound reproduc-

Max. cathode current 6mA

ing equipment is enjoying increasing
popularity in the United States and
Canada.

Characteristics

Plate voltage 250V .
S velE 140V The rparke@ success of T.hlS. tube stems
Gt el v fr(?m its high gain, lq\n noise and low
microphony characteristics.
Plate current 3mA . :
By careful internal screening, and by
Screen current 0.6mA Transconductance 1800 umhos .
the use of a bifilar heater, hum level
Base has been reduced to less than 1.5uV.
Small button noval 9-pin Over a bandwidth of 25 to 1,000c/s
equivalent noise input approximates
2 uV.

When operated below 1,000¢/s, in-
ternal resonances of the EF86 are
virtually eliminated. Even at higher
frequencies chassis and tube socket
damping are usually sufficient to make
vibration effects negligible.

Supplies of the EF86 are now available
for replacement purposes from the
companies mentioned here.

Supplies available from:—
In the U.S.A. International Electronics Corporation,
Dept. E2, 81 Spring Street, N.Y.12,
New York, US.A.

In Canada Rogers Majestic Electronics Limited,
Dept. IF, I1-19 Brentcliffe Road,

Toronto 17, Ontario, Canada.

Mullar

MULLARD OVERSEAS LTD., CENTURY HOUSE, SHAFTESBURY AVE., LONDON, ENGLAND

e

ELE

CTRO

nener ot

Mullard is the Trade Mark of Mullard Ltd. and is registered ’
in most of the principal countries of the world. &P

4
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this is the
toughest yet!

this is
tougher

Yes, the missile age is the toughest challenge yet for electronic
components. ..and supersonic inhabited aircraft aren’t far
behind in their demands for reliability. Just meeting specifi-
cations is no longer enough. In this newest family of electronic-
aircraft-missile relays, LEACH does more, offers reliability
beyond specs . . . dependability based on design and manufac-
turing experience second to none.

These relays were system designed ...Leach Engineers
started with the framework of today’s system demands, they
built a family of relays not merely to satisfy specifications but
to do a job. Here are some of the features that help insure sys-
tem reliability in your electronic, aircraft and missile work . ..

HERMETIC SEALING — every relay checked by mass spectrometer
OPTIONAL LEADS — solder terminals, potted leads or plug-in bases

SQUARE CANS — 20% more relays in the space required
by round cans

SHOCK RESISTANCE — vibration and shock properties
exceed MIL specs

HIGH-TEMPERATURE — dependability assured at 120°C ambient

ELECTRONICS — February, 1956

CORPORATION

“System-designed”

Leach relays

serve all three

8752 010 11450 g7 s )j 167
— 3 oo0e1c) llll )
— 11871005
K\ ~ N\
\\\ \\ \
\\% e \
9220 9226 9230
Contact arrangement 4PDT 6PDT 4PDT
|Operating voltage 18-30 vDC 18-30 vDC 18-30 VDC
[
| Contact rating at 28 VDC
Resistive 5 amp 5 amp 10 amp
Inductive 1.5 amp 1.5amp 7 amp
Coil resistance 250 ohms 200 ohms 150 ohms
Duty Continuous Continuous Continuous
I |
Weight 25 b, 251b. § 5lb. |

COMPLETE SPECIFICATIONS on these three new relays will
be sent on request. Write for them today.

LEACH RELAY DIVISION

5915 AVALON BOULEVARD, LOS ANGELES 3, CALIF.
DISTRICT OFFICES AND REPRESENTATIVES IN PRINCIPAL CITIES OF U.S. AND CANADA

Want more information? Use post card on last page.
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DC-t0o-30MC

Oscilloscope retains
GENERAL-PURPOSE
utility

Leading edge of pulse displayed on 0.02 usec/cm sweep
shows clean response of the Type 541 with the Type 53 /54K
Plug-In Unit.

Noise generated by a 1-megohm carbon-fitm resistor with
45 v dc applied, displayed on 2 msec/cm sweep of the
Type 541 with the Type 53/54E Plug-In Unit at 50 uv/em
sensitivity,

No longer do you require a highly specialized oscilloscope for
your high-speed pulse applications. These applications are now
capably handled with an oscilloscope that has gencral-purpose
qualifications, too . .. the Tektronix Type 541.

The Type 541, although priced lower than specialized in-
struments, combines an extremely wide sweep range and the
inherent characteristics of the high-speed oscilloscope with a
flexibility possible only through interchangeable plug-in pre-
amplifiers. You can apply the Type 541 to all ordinary and

many unusual tasks with complete confidence. In the many
areas covered by this versatile instrument your time and ampli-
tude measurements will be accurate, your waveform displays

will be true.

NEED SWEEP DELAY? The Tektronix Type

545 offers flexible sweep delay in addition to all
the characteristics of the Type 541. Delay is accu-
rately calibrated from 1 ysec to 0.1 sec— can be
operated in the conventional manner, or triggered
for jitter-free display.

Vertical - amplifier characteristics. With
the Type 53/54K Plug-in Preamplifier, fre-
quency response is dc to 30 me, risetime is
12 millimicroseconds. Sensitivity is 0.05 v/cm
to 20v/cm in 9 calibrated steps. Input capaci-
tance is 20 uuf direct, 8 puf with 10x probe.

Triggering facilities. Amplitude-leve! selec-
tion, autamatic triggering, and high-fre-
quency sync in addition to all standard trig-

gering modes.

ENGINEERS —

interested in furthering the
advancement of the oscilloscope?
We have openings for men with
creative design ability. Please
write to Don Kepler in Port-
land, or contact him at booths
129 and 131 during
the I.R.E. show.

114

CYpress 2-2611

Sweep characteristics. linear sweeps from
0.02 usec to 12 sec/cm (600,000,000-t0-1
ratio), with 24 calibrated steps from 0.1
psec/cm to 5 sec/cm. 5x magnifier is accu-
rate on all ranges.

Display characteristics. Full 4-cm by 10-cm
linear display, 10-kv acceleraling potential,
writing rate of 250 cm/usec.

Versatility. Available plug-in units provide

far low-level dc differential and micro-sen-

See these and many other oscilloscopes at the Tektronix
exhibit, booths 129 and 131, March IRE show.

Tekitronix, Inc.

P. O. Box 831, Portland 7, Oregon
Cable: TEKTRONIX

Want more information? Use post card on last page.

sitive applications in addition to fast-rise

applications. Ptug-in units covering many

other applications are ready for production.

Type 541 — $1145
Type 545-— $1450

plus price of desired plug-in units
Type 53/54K Fast-Rise Plug-in Unit..$125

Prices f.o.b. Portland (Beaverton), Oregon

February, 1956 — ELECTRONICS



00015 .0015 .003
00047 .002 .004*
00068 2x.001 .005*
0008 2x.0015
001 2x.002*

SPECIFICATIONS
Guaranteed Minimum Value

POWER FACTOR: 1.5% Max. @ 1KC

{initial)

POWER FACTOR: 2.5% Max. @ 1 KC
(after humidity)

WORKING VOLTAGE: 1000 V.D.C.

TEST VOLTAGE (FLASH): 2000 V.D.C.

LEADS: No. 22 tinned copper (.026 dia.)
INSULATION: Durez phenolic—vacuum waxed

INITIAL LEAKAGE RESISTANCE: Guaranteed
higher than 7500 megohms

AFTER HUMIDITY LEAKAGE RESISTANCE:
Guaranteed higher than 1000 megohms

e
e

0047 01* .01 .02*

.005 .02* .02 +80%—20%
2x.002 2x.004 04 *

.01* +20% +80%—20%

02* +80%—20%
*Rated 600 V.D.C.W. Flash test 1200 V.D.C

RMC Type B DISCAPS are designed for all
by-pass or filtering applications and meet or
exceed the RTMA REC-107-A specifications
for Z5U ceramic capacitors. The efficiency of
Type B DISCAPS in all types of electrical and
electronic equipment has been proven over the
years. New lower prices guarantee initial econ-
omy while additional economies are effected
in faster production line handling.

Type B DISCAPS are rated at 1000
V.D.C.W. and are available in capacities be-
tween 150 MMF and 40,000 MMF.

It will pay you to investigate the advantages
offered by RMC DISCAPS. Write today for
expert engineering help on your capacitor
problems.

i i

= i oy

-l 8 |
DISCAP

CERAMIC
CAPACITORS

RADIO MATERIALS CORPORATION
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, 1Il.
Two RMC Plants Devoted Exclusively to Ceramic Capacitors

=

ELECTRONICS — February, 1956
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The key to high quality reception for Dubuque TV viewers tenna site, at the distribution hubs, and at the pole line
is provided by Jerrold’s high-gain, low-distortion signal feeders (above) — these amplifiers depend on built-in and
amplifying equipment. “Right down the line” — at the an- accessory Sola Constant Voltage Transformers.

From Head End to Pole Line Feeders,
Sola Constant Voltage Transformers
Regulate Dubuque Jerrold TV System

The Jerrold community television system from Dubuque, Iowa, is an
excellent example of system-wide use of regulated supply voltage to
insure top performance and low maintenance costs.

To provide Dubuque viewers with the highest quality picture possible,
the system uses high-gain receiving antennas, mounted on a 420’ tower.
Jerrold high-gain amplifiers then forward signals through 12 miles of
coaxial cable, branching into an amplified distribution network of 130
miles of coaxial cable embracing the whole of the city.

Peak performance of amplifiers and other electronic system com-
ponents requires maximum stabilization of supply voltages throughout
the system. For this reason Sola Constant Voltage Transformers are an
integral part of line amplifier power supplies, and are used as accessories
with other equipment.

Sola standard static-magnetic regulators provide automatic, instan-
taneous output voltage unaffected by changes in input voltage. Their
regulation is within =19 regardless of primary voltage swings of 309.
They have no moving parts, no tubes, require no manual adjustments
and are self-protecting against short circuit.

If you require a maintenance-free source of stabilized voltage, Sola
Constant Voltage Transformers may be your answer. Call a Sales
engineer, or write for Circular 7B CV-170D.

Stabilized voltage for Dubuque dJerrold

system head end equipment, such as pre-
amplifiers and converters shown here, is
€,rolvtda>d ’b}‘y thefstock 50;)141 Sol)a Constané
oltage Transformer (arrow) installe
"\ TRANSFORMERS as an accessory,

i a T H 3 - 5 P o - *
[ CONSTANT VOLTAGE TRANSFORMERS for Regulohon of Elec'romc and Eledncal Equnpment L lIGHNNG YRANSEORMERS"for All Types of- flu escent
and Mercuvy Vapor Lamps ® SOLA ELECYRIC CO., 4633 West 16th Street, Chicago 50, llinois, Blshcp 2-1414 e NEW YORK 35 103" E.
125th St., TRafolgar 6-6464 ® PHILADELPHIA: Commerclal Trust Bldg Rittenhouse 6-4988 o BOSTON: 272 Centre-Street, Newion 58; Mass.,
Blgelow 4-3354 & CLEVELAND 15: 1836 Euclid Ave., PRospect 1-6400 & KANSAS CITY 2, MO.: 406 W. 34th Gt., Jefferson-4382 e LOS ANGELES 23: -
3138 E. Olymp:c Blvd., ANgelus 99431 TORONTO 9, ONTARIO: 617 Runnymede Rd., RO 7-1654 o keprasenfahve-s in ther Prlnnpul C:hes

[l a —
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the life expectancy of a hero

» « . is directly proportional to the reliability
of the products he purchases

To you, heroes of purchasing and engineering departments, HERMETIC
offers the most reliable hermetic seals manufactured . .. the most
diverse line-to meet your every requirement.

There are three good reasons why heroes always remain heroes
when they specify HERMETIC as their one source of supply:

1. The most technologically advanced production techniques
are employed in every manufacturing step.

2. Vigorous testing procedures assure the dependability of
BERMETIC'S complete line under the most critical
operating conditions.

3. HERMETIC offers long experience in the design, development and
manufacture of standard, as well as specially designed seals
for economical solutions to procurement problems.

Heroes: write for complete set of catalogs
and engineering assistance.

Hermetic Seal Products Company

31 South 6th Street, Newark 7, New Jersey

California Associate: Glass-Solder Engineering, Pasadena

FIRST A ND FOREMOST I'N MINIATURLIZATION

ELECTRONICS — February, 1956 Want more information? Use post card on last page. 117
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This grSE

_. PC-158
18 1234567

Now u

o Packaged

. Don’t confuse
Electronic with this.. called a

C?,.’rcuq:t printed circut

It pays to know the difference!

@ A Centralab Packaged Electronic Circuit (P.E.C.*) is a
complete circuit, which can include capacitance, resistance, and
in<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>