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OUR MILLIONTH

TELEMETERING
FILTERS

UTC manufactures a wide variety of
band pass filters for multi-channel
telemetering. Illustrated are a group
of filters supplied for 400 cycle to
40 KC service. Miniaturized units
have been made for many applica-
tions. For example a group of 4 cubic
inch units which provide 50 channels
between 4 KC and 100 KC.

Dimensions:
(3834) 1v4 x 134 x 2-3/16”.
(2000, 1) 1% x 134 x 158”.

CARRIER
FILTERS

A wide variety of carrier filters are
available for specific applications.
This type of tone channel filter can
be supplied in a varied range of band
widths and attenuations. The curves
shown are typical units,

DISCRIMINATORS

These high Q discriminators provide
exceptional amplification and linear-
ity. Typical characteristics available
are illustrated by the low and higher
frequency curves shown,

For full data on stock UTC transformers,
reactors, filters, and high Q coils, write
for Catalog A.

FILTER SHIPPED THIS YEAR. ..

FILTERS

FOR EVERY APPLICATION

TYPE CENTRAL FREGENCY

— ol

—
Iy

Dimensions:
(4682A) 112 x 2 x 4~

AIRCRAFT
FILTERS

UTC has produced the bulk of filters
used in aircraft equipment for over
a decade. The curve at the left is
that of a miniaturized (1020 cycles)
range filter providing high attenua-
tion between voice and range fre-
quencies.

Curves at the right are that of our
miniaturized 90 and 159 cycle filters
for glide path systems.

Dimensions:
(7364 series) 158 x 15 x 214",
{9649) 112 x 2 x 4”7,

Dimensions:
(6173) 1-1/16 x 135 x 3”.
(6174A) 1 x 1Va x 214",

UNITED TRANSFORMER CO.

150 Varick Street, New York 13, N. Y. EXPORT DIVISION: 13 E. 40th 51, New York 16, N. ¥, CASi 3. «*




A McGRAW-HILL PUBLICATION

H. W. MATEER, Publisher

W. W. MacDONALD, Editor

VIN ZELUFF, Managing Editor

JOHN MARKUS, Associate Editor
ALEXANDER A. McKENZIE, Associate Editor
JOHN M. CARROLL, Associate Editor
WILLIAM P. O'BRIEN, Assistant Editor
WILLIAM G. ARNOLD, Assistant Editor
DAVID A. FINDLAY, Assistant Editor
HAIG A. MANOOGIAN, Assistant Editor
EDMUND B. PALMQUIST, Assistant Editor
GLORIA J. FILIPPONE, Editorial Assistant
ARLENE SCHILP, Editorial Assistant

GLADYS T. MONTGOMERY, Washington Editor

HARRY PHILLIPS, Art Director
ELEANORE LUKE, Art Assistant

WALLACE B. BLOOD, Manoger
R. S. QUINT, Buyers’ Guide Manager
FRANK H. WARD, Business Manager
GEORGE E. POMEROQY, Classified Manager
DONALD H. MILLER, New York

JAMES GIRDWOOD, New York

WM. S. HODGKINSON, New England
JAMES T. HAUPTLI, Philadelphia
CHARLES WARDNER, Chicago

BRUCE WINNER, Chicago

HENRY M. SHAW, Cleveland

7. H. CARMODY, San Francisco

R. C. ALCORN, San Francisco

CARL W. DYSINGER, Los Angeles
WM. D. LANIER, Aflanta

JAMES H. CASH, Dallas

KEITH HENNEY, Consultant

OCTOBER « 1955

PORTABLE GCA FOR EMERGENCY AIRSTRIPS—Precision approach
radar system made by Laboratory for Electronics, Boston, weighs only 2,100
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airports, it can be set up in six hours by two-man crew (see p 154) . .COVER
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MONEY-MAKING F-M—When FCC
recently authorized multiplexed paid
programs for f-m broadcast sta-
tions, the editors began thinking
of potential writers for articles on
the subject. It took no cudgeling of
brains to come up with the name of
an expert and competent author for
an initial basic article.

Johnny Bose was Major Arm-
strong’s right-hand man at the Mar-
cellus Hartley laboratories from the
time he graduated with honors from
Columbia University in 1935. Arm-
strong gave him great credit for
work on the double-channel phase-
shift modulator. Bose carried out
development of a highly successful
multiplex system under Arm-
strong’s direction — the last big
project before the Major’s death.

An old friend of John’s, associate
editor MacKenzie went to see him.

We think the resultant article
spells out for the engineer in simple
and concrete terms what has been
done and what excellent results can
be obtained with multiplexed f-m.
It’s on page 146 of this issue.

MUSICAL EDITORS — The high fi-
delity bug has hit nearly every
staff member at some time or an-
other. Most of us have operating
equipment, some homemade from
circuits published in ELECTRONICS.
Output power ranges up to 30 watts.

The bass-reflex type of baffle ar-
rangement is popular with the staff.
Partly for a gag, one editor built
one of these with quarter-inch-thick
wood, now needs strain gages to

electronics
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+in and out displacement

accurately. Another has

pflex enclosures. One is

;he volume of the other.
the small one.

» staff have two or more

.ers or sets. To receive a

.ain recent program, broadcast
on a-m only, one editor belatedly
discovered that he had only f-m in
bedroom, living room, dining room
and kitchen. His wife had relegated
all a-m receivers to basement stor-
age. He heard the broadcast, but
out in the driveway, in his car, in
the rain.

Record-playing equipment aver-
ages more than one per editor be-
cause of the three speeds available.
Half the stafl can handle all three.

One editor proudly informs us
that he can play two and four-min-
ute cylinders, on one of his museum
pieces.

Another museum piece is a cam-
era-size German player, a 78, circa
1900, with folding turntable. Vol-
ume control is achieved by adjusting
slots in the front of a small horn.

STORY BEHIND HEADLINE—
Much of the material used in the
article in our July Industry Report
on the growth of electronics in
France was furnished by MeGraw-
Hill World News Service.

While editing the item, assistant
editor Arnold decided to add sta-
tistics on the number of radio and
television sets in use in recent
vears in that country. He soon
found that this took some doing.

OUR COVER shows one view of a portable gca and the photo above shows the
same equipment undergoing tests in Alaska at 42 below zero. The record-breaking
heat wave in New York this summer made us wish we could witness such tests

He contacted the New York office
of the French Embassy, United
Nations, Voice of America, the
French Broadcasting System, Du-
Mont International and RCA Fre-
quency Labs.

He got the data. We call him
Bill Arnvoy now.

COMING NEXT MONTH — First
published details of the machines
and mechanisms in the Signal
Corps-GE system for assembling
components on wiring boards auto-
matically under control of punched
cards will appear in KLECTRONICS
next month. Four operators load
components, etched wiring boards
and a stack of punched cards, and
take out finished, dip-soldered and

fully tested boards.

Intended for job-lot production
of small quantities of complex mil-
itary electronic equipment, the sys-
tem assembles 20 boards at a time.
There is only one insertion head;
the boards circulate under this in
ring-around-the-rosie fashion, paus-
ing 2 moment for the head to jab
in a component.

When each board has received the
first component, the punched cards
call for a new component magazine
and servo the head to a new posi-
tion for the second trip around.
With this system, there are no
training problems when designs are
changed frequently, because the
production know-how is stored in
the stacks of punched cards.

P'ublished monthly with an additional issue in June bv McGraw-Hill I'ublishing
Company, Inc., James 1. MceGraw (1860-1948), Iounder, Executive, Editorial
and Advertising Offices: McGraw-Hill Building, 330 W. 4
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N. Y. Donald C. McGraw, I'resident: Paul Montgomery Ixecutive Vice-Presi-
dent; Joseph A. Gerardi, Vice-President and Treasurer; Jchn J. Cooke, Secrerary;
Nelson Bond, Executive Vice-I'resident, Publications Division; Ralph RB. Smith,
Vice-President and Editorial Director; Joseph H. Allen, Vice-President and
Blackburn, Jr., Viee-President and Circulation

Director of Advertising; J. L.
Director.

Subscriptions: Address correspondence to Electronics—Subscription Service, 330
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scriptions are solicited anly from persons engaged in theory, research, design, pro-
i maintenance and use of electronic and industrial contral components,
parts and end products. Position and company connection must be indicated on

St., New York 36.
duction,

subscription orders.

ELECTRONICS — October, 1955

2 St., New York 36, seription rates

double the one-vear rate.
Tost Office at Albany, N
right 1955 by McGraw-1li

Index,

Single copies 75¢ for United States and possessions, and Canada; $1.50 for
Latin America; $2.00 for all other foreign countries. Buyers’ Guide $3.00. Sub-
United States and possessions, $6.00 a year; $9.00 for two years.
Canuda, $10.00 & year; $16.00 for two years. Other western hemisphere countries
and the Philippines, $15.00 & vear: $25 for two years. All other countries $20.00
a year: $30.00 for two vears. Three-vear rates, accepted on renewals only, are
Entered as second-class matter August 29, 1936, at the
., under act of Mar. 3, 1879, Printed in U.8.A. Copy
11 Publishing Co., Inc.—All Rights Reserved.

BRANCH OFFICES: 520 North Michigan Avenue, Chicago 11, IIL; 68 Post
Street, San Francisco 4; Mc(Graw-1ill House, London, E. C.
1; Philadelphia 3: Cleveland 15; Detroit. 26: St. Louis 8; Boston 16; 1321 Rhodes-
Haverty Bidg.: Atlanta 8, Ga.; 1111 Wilshire Blvd.,
Building, Pitisburgh 22, ELLCTRONICS is indexed regularly in the Engineerring

C. 4; Washington, D.
Los Angeles 17; 919 Oliver



SUPPLIES

PERFORMANCE

Your inquiries for further information
will receive prompt attention. Contact
your local Sorensen representative, or
write to General Sales Department,
Sorensen & Co., Inc., 375 Fairfield Ave.,
Stamford, Conn.

CONTROLLED POWER FOR

SORENSEN

Want more information? Use post card on last page.

SORENSEN B-NOBATRONS G rower suppticn

were designed specifically to provide an
economical answer for a very wide range of
technical requirements.

Look them over. Five catalog models, avail-
able from stock, give you choice of outputs
from 0-325, 0-500, 0-600, and 0-1000 VDC,
accurately regulated. High grade engineer-
ing, high grade materials, and Sorensen’s
unequaled know-how in designing and
manufacturing regulated power equipment
combine to assure you top performance,
dependability, and fair price.

*Reg. U.S. Par. Off.

DC POWER SUPPLY SPECIFICATIONS

Model 32588 56088 50088 6008 100038

AC input range 105- 105- 105- 105- 105-
{50-60 eps. 1) 125 125 125 125 125

Output ronge (VDC)  0.325 0-500 0500 0-600  200-1000
Ovutput current (Ma)  0-125 0.200 0-300 0-500 0.500
Regulotion occuracy  =0.5%  +0.5% 0.5% =£0.25% =*0.5%
Ripple (MV-RMS) 3 max. 5Smox. Smax. 3Imox. 20mox.
Bios supply (VDC ot 0-5Ma)  0-150 0-150 0-150 0.150 —_—
Internal impedance (mox} 2ohms  20hms  2chms  2chms 2 ohms

AC voltage (C.T, vareg.) 6.3 at 6ot 8ot Slar -
Y0 omp. 10amp. 10amp. 15amp.

Max. bias circuit impedance 25000 25000 25000 50000
ohms ohms ohms ohms

RESEARCH AND INDUSTRY
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A HIGH FREQUENCY HYSTERESIS MOTOR
—WITH BUILT-IN GEAR BOX

The practical uses of a hysteresis motor designed for high frequency operation have hitherto
been restricted by the high rotor speed of this type of motor. The Muirhead D-565-G Hysteresis
Motor employs an integral gearbox so that although the rotor speed is 10,000 rev/min when
operating from a 1000 c/s supply, the output spindle speed is only 720 rev/min — a convenient
speed for many applications.

The motor may be supplied from a single-phase push-pull amplifier using a phase splitting
capacitor in the output. The tuning may be adjusted to vary the relationship between the pull-
in and the pull-out torque.

* * *

Power supply - - - - - - 50V, 0-4A at 1000 c/s Output spindle speed - 720 rev/min
Maximum pull-out torque - Not less than 9 oz in (650 gm cm) Full load efficiency - - 309,
Maximum pull-in torque - Not less than 25 oz in (180 gm cm) Weight - - I 1b (0-6 kg)

MUIRHEAD

PRECISION ELECTRICAL INSTRUMENTS

WRITE UNDER YOUR BUSINESS LETTERHEAD FOR PUBLICATION 7717

MUIRHEAD & CO. LIMITED - BECKENHAM - KENT - ENGLAND

143
Sales and Service U.S.A.

MUIRHEAD INSTRUMENTS INC « 677 FIFTH AVENUE « NEW YORK 22, < N. Y.

ELECTRONICS — October, 1955 ‘Want more information? Use post card on last page. 5
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Latest Previous Year Latest Previous Year
Month Month Ago Month Month Ago
RECEIVER TV SETS INSTALLED
PRODUCTION (Source: NBC Research Dept.)  July ‘55 June ‘55 July ‘54
(Source: RETMA) July ‘55 June '55 July ‘54 Total sets. ... .. ....... 36,477,000 36,100,000 30,717,000
Television sets, total ... 344,295 589,973 306,985
With UHF ... ... . 63,366 59,892 57,838 BROADCAST STATIONS
Color sets nr nr nr (Source: FCC) July '55 June ‘55 July ‘54
Radig sets, total . ... .. 718,489 1,204,935 438,061 TV stations on air. .. 461 458 409
With F-M ... .. 2,385 9,106 8,622 TV stations CPs—not on air 123 124 169
Home sets ........ 141,119 181,930 150,002 TV stations—new requests 17 16 16
Clock radios ........ 93,517 182,605 57,100 A-M stations on air. . . . 2748 2,732 2,592
Portable sets ......... 79,410 255,833 39,447 A-M stations CPs—not on air 125 108 121
Auto sets ... 404,443 584,567 191,512 A-M stations—new requests 201 222 167
F-M stations on air. . .. 538 540 559
F-M stations CPs—not on air 17 12 12
RECEIVER SALES F-M stations—new requests 4 6 5
(Source: RETMA) July ‘55 June '55 July ‘54
Tele_vision sets, units . . 381,567 429,357 368,634 COMMUN|CAT|0N AUTHOR|ZAT|0NS
Radio sets (except auto) 303,965 421,387 411,197 (Source: FCC) July '55 June ‘55 July ‘54
Aeronautical . ... . .. 44,435 43,855 40,708
RECEIVING TUBE SALES o ——————— 51,528 50,714 46,621
(Source: RETMA) July ‘55 June ‘55 July ‘54 Police, fire ete. ... 18,593 18,415 15,926
Receiv. tubes, total units 28,340,000 40,819,961 24,146,012 :_nadu;t{lzlns tation 2?%33 2;'222 2(1;3(2);
Receiv. tubes, value.... $21167,000 $31,254,324 $18,082,753 A na transportation . . . . b
; : B0 mateur . ........ .. .. 137,682 139,993 120,409
Picture tubes, total units 515,793 706,890 514,346 Citizens radio 12.801 12.334 8093
Picture tubes, value. $9,498,169 513,244,499 $10,102,903 Disaster . ...... ... .. 317 317 305
Experimental . ........ 639 625 592
SEMICONDUCTOR SALES Common carrier ....... 1,964 1,950 1,661
May ‘55 Apr. '55 May 54
Germanium diodes, units s 1495211 e 5. S EMPLOYMENT AND PAYROLLS
Silicon diodes, units K . e (Source: Bur. Labor Statistics)  June ‘55 May ‘55 June ‘54
Prod. workers, comm. equip. 355,300-p 350,000-r 329,300
,———_ Quarterly Figures mm—— Av. wkly. earnings, comm. . . $71.38-p $70.98-r $68.51
Latest Previous v Av. wkly. earnings, radio. $68.68-p $68.85-¢ $67.32
reviou ear Av. wkly. hours, comm. . .. 40.1 -p 40.1 39.6
#%%gsgxiéé Quarter Quarter Ago Av. wkly. hours, radio. . ... 39.7 -p 398 -r 39.6
: M 1st ‘5 ’ :
(Source: NEMA) - st ‘55 4th '54 1st ‘54 STOCK PRICE AVERAGES
Vacuum (non-receiving} $8,784,478 $9,338,181 $8,971,335 . . ) s
Gas or vapor .. ... ... $3,747,490  $3,498,123  $4,589.239 (Source: Standard and Poor's)  Aug. '55 July ‘55 Aug. ‘54
Phototubes B nr nr nr
Magnetrons and velocity Radio-tv & electronics . 4621 484.8 354.8
modulation tubes ...  $14,229,442  $15,249,651 $16,135,274 Radio broadcasters ... ... . 533.9 560.4 381.3
Gaps and T/R boxes. . $1,434,683 $1,788,780 $1,517,426 p—provisional; r—revised
nr—not reported
FIGURES UF 'I'HE YEAR TOTALS FOR FIRST SEVEN MONTHS 1954
1955 1954 Percent Change ~ Total
Television set production 4,173,088 3,152,132 +32.4 7,346,715
Radio set production 7,777,378 5,324,620 + 46.1 10,400,530
Television set sales 3,584,562 3,174,394 +12.9 7,317,034
Radio set sales {except auto) 2,732,983 2,822,090 — 3.2 6,430,743
Receiving tube sales 254,842,000 189,856,000 + 34.2 385,089,458
Cathode-ray tube sales 5,429,817 4,471,584 +21.4 9,913,504
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More Setmakers Move Into Color TV

Color may bloom in
spring. Industry byword
now is “wait and see”

REMAINING months of 1955 will see
limited production of color tele-
vision sets as manufacturers feel
the water. First production will be
slanted toward supplying dealers
with demonstration models and get-
ting sets into bars and hotel
lobbies.

Should customer interest war-
rant, spring will see setmakers
tooling up in earnest and a strong
pitch at the upper middle income
group readied for fall 1956.

» Immediate Plans—RCA avowed-
ly is out to take first place in color.
For the most part other manufac-
turers are content to let RCA run
with the ball at least initially.
There are three kinds of set-
makers when it comes to color:
those with no set at all, 15 or 20 who
are buying RCA chassis and install-
ing them in cabinets and those who
are cautiously making short pro-
duction runs on sets of their own.

» Industry Activity—Here’s what
a few set manufacturers are saying
and doing about color tv for the
balance of 1955:

Admiral plans limited production.
Du Mont will make limited quanti-
ties of a set to retail at $949.
Emerson plans progressively in-
creasing production of a 28-tube
21-in. console selling for $894.

Motorola will produce to meet
distributor needs. Its 19-in, model
will sell for $695. Olympic plans a

ELECTRONICS — October, 1955

pilot run in November to supply
dealers. Magnavox and Sentinal
will also offer color sets.

Philco will make color sets in
limited quantities for delivery to
distributors Oct. 1. Models will sell
for $795 and $39. Rayvtheon will
have a 21-in. set; table model $795,
console $895. Zenith is planning
color set production. Development
at Zenith has beer directed toward

decoding circuits using the 6ARS.

CBS-Columbia has no production
line at present; will sell the 205C2
console for $795 from stock. West-
inghouse will sell 15 and 19-in. sets
from stock. Plans are to put out
28-tube sets—perhaps in spring.

GE, Bendix, Crosley and Sylvania
have no immediate set production
plans but Sylvania is coming out
with an RCA-type chassis.

New navigation aid called . .

Tacan Comes Out From Wraps

SUBJECT of controversy as replace-
ment for VOR-DME system spon-
sored by CAA, Tacan (for tactical
air navigation) has importanece in
its own right as development spon-
sored by U. S. Navy and Air Force.

Declassification of system ele-

ments was implemented by Federal
Telecommunication Laboratories,
division of IT&T, who have started
demonstrations for geovernment,
financial and press groups.

» Direct Reading—Visual indica-

7



INDUSTRY REPORT — Continued

tions of direction and distance to
the ground station are displayed
in the pilot’s cockpit. Bearing
accuracy is within a degree either
way and distance is accurate to
within about 600 feet. Technical
details are given on page 174.

Big advantage of Tacan is rela-
tive freedom from siting errors

caused by nearby obstructions that
reflect a portion of the radio wave
upon which determination de-
pends. This feature is particularly
helpful on aircraft carriers.

Plans are nearing completion for
manufacture of a nonmilitary re-
ceiver indicator to sell for about
$2,000.

PUNCHED paper tape gives the instructions and . . .

Automatic Machine Wires Chassis

Another approach to
mechanized wiring uses no
solder, wraps wire connections

AN EXPERIMENTAL machine that
automatically wires electrical ap-
paratus by following instructions
from a punched tape hus been de-
veloped by Bell Telephone Labora-
tories. A series of relays trans-
lates the taped information into
electrical signals which control the
machine.

» Winder—The M-4, as the ma-
chine is called, wires a chassis
using solderless wrapped connee-
tions. This method, applied by
hand-controlled tools, is now used
for production work by Western
Electric. Connections are made by
automatically winding six tight
turns  of solid-conductor wire
around a rectangular terminal. An
airtight, corrosion-resistant con-
tact results between the wire and

terminal at numerous points.

Bell Laboratories tests indicate
that sueh connections could be ex-
pected to provide a satisfactory
connection for at least the usual
life expectancy of the apparatus.

» How [t Works—The experimen-
tal machine uses two rotating
spindles. One spindle pulls the
wire from a large spool to a con-
necting terminal. At the same
time the wire is cut to the correct
length &t the second spindle.

The spindles strip some insula-
tion from each end of the wire and
whip the bare wire ends around
the terminals. This produces a
pressure of about 15,000 pounds
per square inch at each contacting
area. The spindles then pick up
the supply wire from the spool and
move to the next electrical connec-
tion and repeat the operation ac-
cording to punched tape instruc-
tions.

Research Radio
Stations Increase

Rise in experimental
station authorizations
mirrors development growth

DURING the past three vears the
number of stations authorized by
the FCC in the experimental radio
services has increased nearly 70
percent. In 1952 there were 369
experimental authorizations. In
June, the total stood at 625.

» Types—There are two classes of
experimentul stations (see chart).
Approximately 60 percent of the
authorizations are of the research
type. However, the number in the
development class, has increased
by more than 260 percent since
1952.

According to FCC, research sta-
tions are for fundamental or gen-
eral research, or the development,
testing or calibration of equipment
not relating to an existing service.

Developmental stations are for
the development of equipment, en-
gineering data or techniques for
an existing or proposed service.

» Research—Greatest use of re-
search stations is for contract and
export development work. This
includes developing equipment or
techniques under contract with
federal agencies and the develop-
ment of equipment for use abroad.

EXPERIMENTAL RADIO SERVICE GROWS
f
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up to SO0 ma at 1 volt with excellent

stability and fast recovery time

V.L.I. DIODE CHARAGTER|§T|GS @ 25°C

Forward
Current
@+ 1V
ma min. -10V -30V =50V -100V -150V Voltage

Reverse Current

Microamps Max.

Max.
Reverse

Working Current

Max.
Average

Anode

ma

1N447
1N448
1N449
1N450
1N451
1N452
1N453
IN454
IN455

25
25
50
50
50
100
100
200
300

20

10

60
30
30
30

30
30

50
30

100

100

100

30

100

30

100

150 150
30

100

50

30

100
100

LIGHTING

The new Sylvania V.L.I. Diode is a significant
development for electronic equipment designers
with applications for high current carrying diodes.
For the first time, you can expect high forward
conductance combined with stable, drift-free per-
formance, and fast recovery time.

The new Very Low Impedance diode is the result
of recent technological advances in the diode field by
Sylvania research engineers. It’s the ideal diode
for demanding computer applications in clipper,
clamper, and logical circuits. In fact, it’s the only
diode wherever you want high forward conductance
with high back resistance—high current carrying
capacity with fast recovery time—and high rectifi-
cation efficiency. The V.L.I. diode is designed into
the Sylvania sealed-in-glass package and is 1009,
inspected for a positive, protective seal.

There’s a full line of V.L.I. Diodes in a range of
current-carrying capacity. Write for complete in-
formation or samples. Address Dept. K20R.

“another reason why it pays to specify Sylvania”

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

RADIO
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INDUSTRY REPORT— Continuved

GROUND observers get all-weather
eye when . . .

Radar Helmet Helps
Aircraft Spotters

Microwave receiver uses
transistors to reduce
weight and power drain

TWENTY-ounce radar receiver
mounted on helmets designed for
the Air Force's civilian Ground
Observer Corps by the ARDC
center at Rome, N. Y., will tighten
U.S. air defenses. With the re-
ceiver, part-time aircraft spotters
can pick up a plane’s search, nav-
igation or fire-control radar.

> How It Works—The microwave
horn antenna picks up the signal
which is passed through a crystal
detector. Transistors on a printed
circuit board provide a pulse am-
plifier. A coaxial choke with filter-
ing action delivers a sharp pulse
to the amplifier.

Signals from the amplifier are
fed directly to the light-weight
headphones.

» Weight and Power—A four-
ounce battery pack supplies the
required power. The set’s low
power drain makes possible oper-
ation for a week under normal
conditions.

10

Dwindling Selenium Conserved

As supplies drop sharply
BDSA requests rectifier
makers to reclaim scrap

PrRODUCTION of selenium in the
U. S. has again suffered a severe
cutback due mainly to work stop-
vages in the copper industry. The
electronics industry, which con-
sumes 45 percent of the metal, is
feeling the effects. A survey made
by the Business and Defense Serv-
ices Administration indicates that
there is less than a month’s supply
of high-purity selenium.

A few selenium rectifier makers
have shut down because of lck
of the metal. Supplies are con-
siderably lower now than they were
last year when selenium shortages
appeared. Then the amount of
elemental selenium held by primary
producers amounted to a two-
month supply because work stop-
pages in the copper industry had
not been as prolonged.

» Action—BDSA has asked recti-
fier makers to make every effort
to recover all discarded selenium

rectifiers. It suggests that distri-
bution outlets return discarded
rectifiers. According to BDSA,

such a program should result in
an annual reclamation of approxi-
mately 20 percent of the total
amount of high-purity selenium
used.

Rectifier manufacturers are get-
ting behind the program. Sarkes
Tarzian and IT&T’s. Federal Tele-
phone & Radio Co. have announced
reclamation drives and other com-
panies are planning to do so.

Last year some 125,000 pounds
of the metal were recovered com-
pared to 98,000 pounds a year
earlier. Sarkes Tarzian is allowing
10 cents merchandise credit on each
replaced rectifier returned regard-
less of size or make. Last year the
company offered 2.5 cents credit for
rectifiers rated at 65 to 150 ma and
5 cents for those rated at 200 ma
or more.

» Imports—Reduced production of

SELENIUM OUTPUT DECLINES

1,200
l

LO0O0 |

800
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200} SCRAP SELENIUM
1 A
OL. ' ; = = Y
50 51 52 53 54

selenium in the U. S. has led to
increased imports. In 1954, 195,000
pounds were imported compared to
100,000 pounds in 1953 and 123,000
pounds in 1952.

Canada is the main foreign
source, accounting for about 90
percent of total imports, Japan,
Sweden, West Germany and Bel-
gium are other sources.

Electronics Builds Up
In Chemical Plants

More chemical plants are
using electronic instruments
to foster increased production

EXTENT to which electronics is
entering the chemical industry was
indicated at a symposium on elec-
tronics and automatic production
held in San Francisco. It was esti-
mated by V. F. Hanson of du Pont
that whereas ten years ago the
investment in instruments was
about one or two percent of a com-
plete chemical plant, it has risen to
7 to 10 percent on plants built dur-
ing the past four or five years.
This growth was seen continuing
as long as total plant investment
and operating costs can be reduced
by use of smaller process equip-
ment. This in turn is made possible
by faster and more accurate control.

» Gear—The chemical industry is
pioneering many of the special elec-
{Continved on page 12)
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a solid-dielectric molded paper tubular capacitor

with flat capacitance-temperature characteristics
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HCX*—impregnated Black Beauty® capacitors Sprague, on request, wil

provide you with complete
application engineering
service for optimunm results

offer improved circuit performance in the use of molded paper

tubular capacitors.

SPRAGUE’S NEW TYPE 109P CAPACITORS use a unique new impregnant identified by
the trademark HCX. Developed in the Sprague research laboratories in the search for a better
material than the polyesters customarily used for impregnating solid dielectric paper tubulars,
HCX is a hydrocarbon which polymerizes after the rolled section has been vacuum impregnated.
Its salient electrical characteristic of insulation resistance, power factor, and capacitance change
with temperature are superior to those of the ordinary polyester units on the market today.

Type 109P Black Beauty Telecaps are molded in non-flammable phenolic and are mechani-
cally rugged. They make an ideal capacitor for all TV and auto radio operations and are well
suited for automation assembly by machine since the lead concentricity is closely fixed and there
is no outer wax dip to jam inserting heads or magazines. .

Complete performance data covering the wide range of sizes and ratings are in Engineering
Bulletin 223, available on letterhead request to the Technical Literature Section, Sprague Electric
Company, 35 Marshall Street, North Adams, Massachusetts.

* Trademark

®
s p n n G “ E world’s largest capacitor manufacturer

Expoxt for the Americas: Sprague Electric International Lid., North Adams, Massachusetts. CABLE: SPREXINT.
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INDUSTRY REPORT — Continued

tronic instruments needed to give
instanteous answers about the op-
erating conditions of processes.
It is developing its own staffs of
qualified instrument mechanics,
instrument engineers and re-
search and development phys-
icists.

As a result, in many cases, chemi-
cal companies have licensed instru-
ment firms to make developments
available to industry as a whole.
This has come about because in-
strument manufacturers have not
been expected to develop equipment
to do special jobs because of high
development costs, limitation of
the market and a lack of knowledge
of the problems that require quick
solutions in a plant.

» Needs—Substantial gains in pro-
cess equipment design along with
improvements in product quality
were seen possible providing in-
struments could be developed to
measure continuously more pro-
cess variables. These would in-
clude chemical composition, color,
molecular weight and viscosity of
flowing streams.

Instruments are needed also to
measure weight per unit length
of yarns and filaments, thickness
measurements of moving webs of
films and fabric and molecular
orientation in fibers and films.

Japanese Portable
Uses Five Transistors

SONY 10-mw to 2.5-in.

set delivers
speaker. Sensitivity is 1-2 mv/m. Uses agc

and second-detector diodes. Sold in

Japan since August

12

BATTERY -powered base station using Du Mont radiophone goes to work in

Delaware River valley as . . .

Radio Aids Flood-Stricken East

Amateurs, commercial users
and regular disaster groups
employ radio equipment

MOBILE 1radio again proved its
emergency value when devastating
floods swept through the river
vallevs of the North-East in
August. Police, National Guard,
Red Cross and Civil Defense units
used the equipment extensively.
Amateurs put their equipment into
service and one station in the Hart-
ford, Connecticut area handled an
estimated 800 messages during the
disaster.

» On the Spot—The first amateurs
to participate in flood relief work
were mostly those enrolled in the
civil defense organizations. Short
range radio equipment, most of it
mobile or portable, was put into
service in hard-hit communities in
Connecticut, Pennsylvania, and
other disaster areas.

To replace tslephone service
disrupted by overflowing rivers,
amateurs were stationed with
equipment at fire houses, police
stations, hospitals, dispatch points
for rescue boats and helicopters
and other strategic spots.

Others carried officials on dam-
age-inspection tours, did patrol

dutv and served in other ways.
Some manned longer-range radio
gear at city or CD headquarters
for contact with other communi-
ties.

» Relay Service—Amateurs out-
side the heaviest-hit areas relayed
messages for the Red Cross, state
health and highway departments,
the press services, Civil Defense
and other asuthorities.

Amateurs were credited with an
important part in the rescue of
300 youngsters on Pennington
Island, in the Delaware River.
Surveying the situation from the
river bank, an amateur radioed
from his car to state CD officials
that helicopters would be needed.
The last several children evacu-
ated were in waist-deep water.

»Town—Commercial users of two-
way radio pressed their equipment
into service and communications
firms in or near the flooded areas
offered their equipment for use
during the disaster. One company,
Arnolt Communications Service of
Metuchen, N. J.,, sent its emerg-
ency base station and four mobile
units into the Delaware River
valley area to aid flood victims.
The base station was set up at

(Contiewed on page 14)
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Ultra-thin tape for bobbin cores is rolled to
high precision standards for thickness and
finish on our own 20-high Sendzimir cold
reducing mill, beta-ray controlled.

a//zi@?éob BULLETIN TC-108

“TAPE-WOWUND BOBBIN CORES
FOR COMPUTER APPLICATIONS”

Includes essential data on applications and
properties, fabrication and testing of Arnold
Bobbin Cores; lists standard sizes, etc.

ADDRESS DEPT. E-510

ELECTRONICS — October, 1955

$60000006000000600000000000000000000000000000000000000808088-0806880888888

specify BOBBIN CORES by ARNOLD

These cores, fabricated by winding ulira-thin tape of high-permeability
magnetic materials on ceramic bobbin cores, possess ideal qualities for
use in electronic computer assemblies as memory cells.

Specifically, their desirable properties include quite tectangular hysteresis
loops, relatively low coercive values and high saturation densities; plus
temperature stability and the ability to shift in a few microseconds from
negative remanence to positive saturation, and vice versa, under conditions
of pulse excitation.

Arnold Bobbin Cores are available in a wide range of sizes, tape thick-
nesses, widths and numbes of wraps to suit the ultimate use of the core.
Magnetic materials usually employed are Deltamax, Square Permalloy
and Supermalloy, in standard thickmesses of .001’’, .0005",.00025"
and .000125"". Special advantages derive from Arnold’s position as a
fully-integrated producer of wound cores, able to maintain precise control
over every production operation . . . melting, rolling, winding, testing, etc.
® Lot us supply your requivements for bobbin cores or any other magnetic materials.

WapD 5887

‘o suasu:mn OF ALLEGHENY EUDIUM STEEL ¢ouoam
‘Genera! Office & Flant: Mu_rengq;.lﬂmbrs
iy DISIRICT SALES OFFICES . Nﬂw‘York::ilg_Q FfthAve.

s los Angelu 3456 Wllshlre Bivd % .Bosth,n_:’ﬂ- B}klelo?__ %

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



INDUSTRY REPORT— Continved

Carpentersville, a town of 400
persons, where rescue work had
been proceeding slowly.

o

ment of aircraft assembly jigs as . . .

P = e R

The four mobile units roamed a
15-mile area along the river, pro-
viding communications.

ITV, aimed at eyepiece of a jig transit of Douglas Aircraft, facilitates adjust-

More Industries Put ITV To Work

Applications are increasing
rapidly as tv manufacturers
and customers push its use

STEPPED-UP use of closed-circuit
industrial television equipment has
been evident this year in many
widely varied fields of business and
industry. This has been largely due
to the growing number of com-
panies that are now making, pro-
moting and selling the equipment.
There are now 27 firms in the field.

New applications of equipment
have not necessarily meant in-
creased sales for all of the manu-
facturers beczuse some of the uses
have been on an experimental basis.
However, sales in the field are up
and total sales volume for 1955 has
been variously estimated at from
$3 million to $6 million.

» Use—Range of applications that
have been made of closed-cireuit
tv show in the following list:

Dental and medical school instruection

Chemistry class instruction

Controlling linoleum mix

Guiding cranes and steam shovels

Railroad car classification

Auto and train tunnel viewing

Cueing sound effects in stage plays

Disseminating plane and train departure
information

14

Interoffice and
munication

Guarding plant entrances

Verifying signatures at banks and stores

Taking hotel reservations

‘Scheduling passenger and freight elevators

Baby sitting at supermarkets

Lining up aircraft assembly jigs

Reading water gages

Checking burner flames and smoke stacks

Remote medical diagnosis

Monitoring cigarette paper manufacturing

Aiding on-the-job training

Watching toll booth collections

Watching gambling tables

Watching for forest fires

Remote viewing of meetings and con-
ventions

Interhospital consultation

Displaying merchandise in stores

Finding space in parking lots

Viewing fishery equipment underwater

Checking freight car numbers

Catching thieves in action

Viewing police lineups

Displaying meats in freezer to customers

Riding guided missiles

Watching atomic reactions

Defusing, unloading bombs

Underwater salvage

Guarding prisoners in jail

Displaying odds at race track

Viewing hot steel rolling mill operations

Providing entertainment on moving train

Remote viewing aboard ship

Viewing molten steel pouring

Allowing mass viewing of one microscope

Making motion pictures

Underwater viewing of river beds for dam
sites

Monitoring furnace operations

Underwater inspection of docks
wharves

Studying oyster beds

Checking sugar cane conveyors

Observing plane landings in bad weather

Viewing military exercises

interplant two-way com-

and

» Future—As can be seen from
the list of actual installations, the
possible uses for industrial tv are
virtually limitless, bridled only by
its initial cost and upkeep versus
savings to be made by its use.

Copper Prices Soar
As Supplies Drop

Strikes and floods combine to
bring worst crisis in the
industry’s history

PRODUCTION of refined copper
dropped from 131,431 tons in June
to 51,182 tons in July and indica-
tions are that the decline is continu-
ing. Demand has increased and
copper prices have climbed steadily
from 30 cents a pound in May to a
current price of 43 cents a pound.

Some electronics manufacturers
have already felt increasing prices
or tightness of supply. Electrolytic
sheet copper for printed circuits
has gone up about 7 cents a pound
in the past month and one type is
now selling for about 80 cents a
pound in 1,000-pound lots.

American Brass, supplier of elec-
trolytic sheet copper, had no flood
damage to its electrolytic sheet
plant located in New Jersey. Revere
Copper & Brass, which now supplies
rolled printed circuit copper, also
had no flood damage. But work
stoppages and shutdowns in the
copper industry earlier this sum-
mer combined with the effects of
the flood on other segments of the
industry have kept the entire cop-
per supply picture critical.

» Plea—At the end of August, in a
meeting of the Business and De-
fense Services Administration and
the Primary Copper Producers
Industry Advisory Committee, it
was estimated domestic copper
production would return to normal
by the end of September. However,

REFINED COPPER PRODUCTION DROPS
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TRANEISTOR BUTTON STEM MACHINE NO. 2707
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ﬁﬁb[g 'ENGINEERING COMPANY
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INDUSTRY REPORT— Continued

on September 6, President Eisen-
hower was asked to call a special
session of Congress if necessary
to bring relief to the copper and
brass industry now confronted with
“the worst crisis in the industry’s
history”.

The request was made by the
Copper and Brass Warehouse Asso-
ciation speaking also for the Cop-
per and Brass Research Associa-
tion and the wire and cable sec-
tion of NEMA. The group asked
for release of 100,000 tons of cop-
per from the nation’s stockpile.

According to the association, a
nationwide survey indicated that
brass and copper inventories have
been reduced almost to the vanish-
ing point. Distributors and ware-
houses across the country reported
an average of one to three weeks
supply on hand.

Normally reserve stocks in ware-
houses are sufficient to meet de-
mands for two to three months.
The survey also showed that 30,-
000 small manufacturing plants
would have to shut down by the
end of September unless deliv-
eries returned nearer to normal.

The government has diverted u
total of over 45,000 tons of copper
from its stockpile for use by civil-
ian industry this vear.

Radar Network Link
Takes To The Air

e Ll gt I W—
—ios

A e

Mushroom-shaped radome beneath the
cabin of this Navy picket blimp houses
the antenna of high-power search
radar, type AN/APS-20E, new gir-
borne link in the radar network guard-
ing North America
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when . . .

CONTROL rods move upwards and a ghostly blue light sweeps up the core

Mock Reactor Trains Engineers

Panel board, plastic core
and analog computers pro-
vide operating experience

A TOTAL of 250 reactor engineers
will complete training this year but
by 1965 the atomic-energy industry
may require 15,000. One answer
may be the nuclear reactor simu-
lator recently demonstrated by
Leeds and Northrup.

Patterned after the Geneva
swimming-pocl reactor, the reactor
model is made of plastic. The full-
sized control panel is complete with

instruments and controls. Rods in
the reactor model move up and
down in response to the controls.

» Analog Computers — Operating
conditions are simulated by the
equipment’s analog computer. In-
corporated in the control panel, it
solves continuously the differential
equations describing the kinetic
operation of the reactor.

The mock-up reactor costs from
$11,000 to $17,000 as against $350,-
000 for a real swimming-pool re-
actor. Simulators can be built for
other types of reactors.

Flooded Industries Bounce Back

Defense contracts will aid
recovery of electronic-
component manufacturers

DAMAGE to electronics-manufactur-
ing industry by recent floods will
be partly alleviated by action of
the Signal Corps. It is placing 100
to 150 contracts, at an estimated
dollar value of $750,000, in the dis-
aster areas.

Livery procurement with the
exception of mobilization base
items, purchases under $1,000 and
urgently required delivery items
will be negotiated solely in the
officially declared areas whenever
a qualified source is known to ex-
ist in those areas. In procuring
the urgently needed items, qualified
firms in the disaster areas will be

given an opportunity to compete
(Continved on page 20)

October, 1955 — ELECTRONICS



for Busy

—
1
2 of
m
m
o=
o

;  VSWR of 1.8 to 1.02

—
y

1
o]
L m
m

. in a Fraction

of a Minute

] ] l l
i
41 VSWR 4+

Anyone who has adjusted a three-stub matching net-
work for minimum VSWR at microwave frequencies
knows this is a time-consuming trial and error operation.

With the new G-R Type 874-MD Sweep Drive pro-
viding automatic sweep for the Type 874-LBA Slotted
Line, this adjustment can be accomplished in 45
seconds. Without automatic sweep, the job could take
as long as 15 minutes; two dozen or more stub adjust-
ments and slotted-line hand-driven operations might
be required before the matched condition is accom-
plished. This relatively simple application is an excel-
lent example of the bencfits which can be derived

Type 874-MD Sweep Drive
for Automatic Cyclic-Sweeping
of Type 874-LBA Slotted Line

% SWEEP SPEED — continuously ad-
justable from one full sweep (46
cm) in more than 10 seconds, to
one full sweep in less than one
second.

* SWEEP RANGE — continu-
ously adjustabte from 1 c¢cm to
46 cm.

* CRO HORIZONTAL DEFLEC-
TION SIGNAL — voltage divider
with sliding contact on probe
carriage provides d-c output.

Type 874-MD Sweep Drive . . . includes motor and drive mechanism,
speed control, 50-cm long precision-wound potentiometer for CRO
deflection and adjustable travel stops.................... $220.00

Type 874-LBA Siotted Line . . . with Adjustable Stub for tuning crystal rectifier. .$231.00

through an Automatic Sweep for the precision Type
874-L.LBA Slotted Line.

Wherever load adjustments or settings of any kind must
be made in production or labcratory . to minimize
VSWR, create a matched condition or to arrive at some de-
sired impedance . . . the Sweep Drive can save hours of valu-
able engineering time. While the Slotted-Line probe carriage
is automatically driven back and forth along the Line, the
load adjustment or change is made slowly but continuously,
as one notes the consequent change in VSWR pattern on the
CRO face (or meter dial). The instantaneous indication of
VSWR foreach immediate setting provides the feedback link,
via the operator’s eye, which permits him to quickly “‘ease”
the adjustable element in the load into the optimum position.
There are no trial and error operations. The correct congi-
tion is arrived at the first time.

GENERAL RADIO Company

273 Massachusetts Avenve, Cenibridg‘g 39, Mussu:h}uo"s, U.5.A,

90 West Street NEW YORK 6
3055 13th St., Silver Spring. Md. WASHINGTON, 0. C.
1150 York Road, Abington, Pa. PHILADELPHIA

920 S. Michigan Ave. CHICAGO §
1000 N. Seward St. LOS ANGELES 38

The uses for this new tool in research and development
laboratories are many. With an oscilloscope, this equipment
not only gives an accurate visual presentation of the standing-
wave over a very wide range of frequencies, but also presents
the phase of the reflecticn coefficient. Impedance is directly
measured from information on the scope face. For production
“Go, No-Go™ testing, the scope face can be crayon-marked
for maximum acceptable VSWR — the answer appears as
rapidly as the terminations, coaxial switches, connectors or
other elements are connected to the Slotted Line.

The combination of the G-R Slotted Line with Automatic
Sweep provided by the Type 874-MD Sweep Drive can save
valuable engineering man-hours each day, at a time when
engineers are in short supply. Keep in mind, this equipment is
designed for busy engineers — not lazy ones.

1915-1955

40 Years of Pioneering

Prices are net!, FOB Caombridge
or West Concord, Mass.
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Transistor shown actial size

HERE'S PROOF!

Here they are! The new Raytheon Transistors that are only ene quarter to
one thivd the former size. They permit real/ miniaturization of equipment.
Hermetically sealed; completely stabilized and interchangeable.

Hundreds of thousands of these new, small Raytheon Transistors have set
new standards of performance in hearing aid service for more than a year.
They are equally available for all other applications.

Look at the characteristics charted below including 2N 133 with maximum
noise factor of 10db. They are based on over two and a half years of mass
production of transistors for commercial applications.

No other producer of transistors even approaches Raytheon’s experience
in manufacture and quality control or Raytheon’s knowledge gained through
large scale usage in everyday operation.

Collector Emitter Base Base Max. Alpha Max. Temp.
Current Noise Freq. Junction Rise
Meg. Cutoff Ampl. Factor Cutoff Temp. °C/mW
Type Volts ohms uA mA ohms Factor db mc. °C
2N130 -6 2.0 -1.0 350 22 25 0.6 85 0.77
2N131 -6 2.0 6 -1.0 700 45 22 0.8 85 0.77
2N132 -6 2.0 6 -1.0 1500 a0 20 1.2 85 0.77
2N133 ~1.5 1.0 6 —0.5 700 45 10 0.8 85 0.77

RAYTHEON TRANSISTORS

18
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UNIFORMITY and STABILITY

specify Gold Bonded Germanium

You’ll find these small, rugged, hermetically sealed 1N305, 1N306 and 1N307 DICDES:
Raytheon Germanium Diodes ideal for Computers, ® High forward current at low voltage
Magnetic Amplifiers, Power Supplies, Detectors, Meter e Low saturation current
Protection or countless other applications where extremely ® Operable to 90°C with high uniformity and
low forward resistance and high reverse resistance stability
characteristics are important. Here are some of the ® Mechanical ruggedness
advantages you get when you specify Raytheon ~ ® Small size

- - = =

022 | L
ARL CURRENTI TOR SM? I Forward Volts DC mA.  Peak Inverse  Reverse uA

020 FERWARD {0 A SWAIL poLrpces| | L for100mA  (max)  Volts at 10
il | ) IN305 08 = 125 SO = 2 8
AT 1 1 1N306 0.8 150 15 2 |

014
& < 1N307 1.0 50 125 5
S0k A | ) A A 2 i
i’ 010 | 'n Temperature rating -55°C to 4-90°C (Above ratings at 25°C)
§ 0.08 | 2
< 006 - s

0.04 —A £ -:-', al RAYTHEON

002 b g ' MANUFACTURING

COMPANY

Raytheon can supply both germanium and silicon diodes, electri-
cally matched, if required, in assemblies to meet your needs. For
quotation, send your specifications to the nearest Raytheon office.
RAYTHEON MAKES ALL THESE;

Visit RAYTHEON Booths 73-4-5 at the National Electronics Conference, Chicago
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with past and present suppliers.
Hardest-hit of several regions
was that of Naugatuck River valley
of Connecticut. Here, however,
several electronic-component manu-
facturers of those affected are
back to almost full production.

» Typical Cases—Haydon Manu-
facturing Co. of Torrington had
losses totaling approximately $183,-
000. Their production of timers
was interrupted primarily by lack
of power.

Technicraft Lab. of Thomaston,
Conn. had 6} feet of water rush-
ing through its plant at 45 mph.
The water took with it most of the
company’s inventory and damaged
equipment resulting in $150,000
loss. Except for some delays in
deliveries, the company sees no
loss of business. Production and

facilities are expected (o return
to normal by October 1.
Inventory loss was experienced
by Dano Electric Co. of Winsted,
Conn. Most of the firm’s equip-
ment was at a level higher than
the maximum reached by the flood
waters. Inventory lost consisted
of semifinished materials for pro-
duction of coil windings and
transformers. Full-scale produc-
tion is expected before October 1.
Most damage was incurred by
the American Brass Co. with six
divisions in plants in Waterbury,
Torrington and Ansonia. A pro-
ducer of brass, copper and other
metal rods and sheets, the com-
pany sustained a $15,000,000 loss,
principally in fabricating machin-
erv and buildings. Loss of in-
ventory was relatively small.

Factory Inventories Set New Highs

Manufacturers’ warehouses
bulged. Production and sales
continue at a high rate

FACTORY inventories of tv receivers
during the second and third quar-
ters of this year have been the
highest in history.

Between 700,000 and 800,000
sets were stacked in factory ware-
houses in August, equaling the
record high stocks of 1951. In June
and July, factory inventories ap-
proached one million units, by far
the largest stocks ever held.

Inventories at distributor and
dealer levels were also high, bring-
ing total stocks in the industry to
over 2.4 million sets, approximately
one-third higher than in 1954.
But dealer inventory was not
as high as in 1954. At the end of
June, retail outlets held 742,000
sets compared to 878,000 in June
of 1954.

» Makeup—According to Standard
& Poor’s, at the end of June, 1954,
high-priced console sets constituted
46 percent of total tv unit inven-
tories and table models accounted
for 52 percent. At mid-1955, these
percentages had changed to 40 per-
cent and 58 percent respectively.
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» Effect—Television set manufac-
turers do not seem overly concerned
about the current inventory situa-
tion. The summer months are tra-
ditionally the periods of high fac-
tory inventories.

After new line introductions
have been made, shipments to dis-
tributors start and stocks dwindle
rapidly. This year, factory inven-
tories dropped approximately 200,-
000 units by September as distri-
bution pipelines were filled.

Retail sales continued at a rec-
ord pace. During the first seven
months of this vear, retail outlets
sold 3.6 million tv sets and estab-
lished a record for the period.

Computer Firms
Report Gains

Smaller companies reveal
several new installations
and product developments

SALES of smuall, medium and spe-
cial-purpose computers contribute
significantly to the electronic dig-
ital computer business.

ElectroData discloses that 13 of
their Datatron medium-sized com-
puters are in use. Another ma-
chine will be installed this month
for Babcock and Wilcox in New
York.

» Other Machines-—Two special-
purpose machines are being in-
stalled at Convair-San Diego to
solve differential equations in air-
craft and missile dyvnamies. They
will check solutions from analog
computers. The machines are CRC-
105’s built by Computer Research
division of National Cash Register.

Monrobot V is being checked out
at the Corp of Engineers’ Research
and Development Labs, Fort Bel-
voir, Va. The 1,500-Ib, 5-kw ma-
chine is designed for loading into
a mobile laboratory. It will be used
in preparing military maps. The
machine is a product of the Monro-
bot Laboratory, Morris Plains,
N. J.

» Reservations — Braniff Airways
will install Teleregister Corp.
equipment to keep track of reser-
vations on all flights 31 days in
advance. The equipment will be
tied in with a 12,000-teleprinter
network linking 58 U. S. cities and
Latin American points.

Another Teleregister system will
be installed by the New York Cen-
tral to store information regarding
up to 600,000 accomodations. Mag-
netic storage drums at New York,
Chicago and Cleveland will serve
48 locations in 36 cities.

» New Developments—The Bur-
roughs’ character recognizer which
reads serial numbers on 120 checks
a minute is completing field tests
at First National City Bank of New

(Continved on page 22)
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NO SHOCK MOUNT
ever wap i1 SO TOUGH

That's why
ALL-ANGL
Barry mounts
are used in
MARTIN’s
MATADOR

Under the cumulative shoc< of
zero-length -ake-off, jet-fighter flight maneuvering,
and on-target dive that cracks the wound barrier,
the nation’s first operational pilotless bombe - relies
on ALL-ANGL Barrymount® isclators to protect
critical elec:ronic control gear.

Equally effective in
every flight cttitude, ALL-
ANGL mcunts permit
bulkhead 7rounting that
saves vital space in this
deadly weapon. And their
proved performance makes
Barry moints Martin’s
choice for ‘te Matador

Let us sfow you how Rarry’s new ALL-ANGL
isolators cam lick your toigh mouning problems.
Data shee: M-9 gives m:chanical and cynamic
specifications. For specific recommendations,
your neares: Barry Sales Representaiive.

g " ¥ o ; o g
ROLS 707 PLEASANT ST.,, WATERTOWN, MASS.

Want more information? Use post card on last page.
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York. The machine did work 10
times as fast as by manual means
while reducing errors 90 percent.

Under development is an auto-
matic bank bookkeeping system, a
Joint venture by Burroughs, Todd
and Addressograph-Multigraph.
Coded information in the form of
invisible fluorescent dots is placed
on a check as a by-product of other
operations. Thus coded, the check
can be used as input to data proc-
essing  systems. Varying sized
checks can be handled.

» Fast Printing—Installation of
the Burroughs 900-line-a-minute
printer will be this month in the
New York area. The machine will
combine multiple printing and
card-punching operations from one
pass of cards through the machine.

Burroughs has also under de-
velopment an electrographic re-
cording process in which characters
are printed at the rate of 5,000 a
second when coated paper carrying
a pinpoint pattern of electrostatic
charges is passed through a dry
ink bath.

Several orders are reported for
the E101, a $32,500-computer with
input-output mechanism based on
a standard type bookkeeping ma-
chine.

U.S. Contract Awards
Emphasize Radar

Radar buying accounts
for seven of ten big
contracts let in August

GOVERNMENT  contract awards
amounting to one million dollars
or more were let to seven firms dur-
ing August. Total value of the
ten contracts involved was $34,585,-
429.

Seven contracts amounting to
$26,725,218 were for radar sets and
related equipment. Three contracts
for radio equipment totaled $7,-
860,211.

» Contractors — Two contracts
were awarded to General Electric.
Value amounted to $16,497,930. The
contracts were for electronic
countermeasures transmitters and
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for ground-based search radar.
RCA received contracts worth
$4,512,051 for two models of radar
equipment one of which was an
airborne navigational radar.

» More Radar—Two contracts for
airborne search radar and for radar
parts went to Motorola. Value was
$3,672,500.

Western Electric received a $2,-
042,737 contract for shipborne gun-

directing radar equipment.

» Radio Equipment—Magnavox re-
ceived a $3,096,619 contract for air-
borne navigational equipment. A
$3,687,418 contract went to Crosley
for ground-based radio communica-
tions equipment.

Kearfoot was awarded a contract
for $1,176,174 worth of loop as-
semblies, indicators and other elec-
tronic parts.

Gas-Tube Shift Noted

Rectifier and control types
have lost volume but hydrogen
thyratrons have gained rapidly

SIGNIFICANT changes have been
taking place in the gas-tube busi-
ness in the past few years. Total
sales for all types of gas-filled tubes
have grown as have other electron-
ics products.

Total sales rose from $10.6 mil-
lion in 1951 to $15.5 million last
vear. Some producers see 1955
sales continuing on the upgrade.

The makeup of these rising
sales has changed considerably in
the past three years. Hydrogen
thyratron sales have risen from
about $900,000 in 1952 to $6.2 mil-
lion last year. Hydrogen thyra-
trons, primarily used as radar pul-
sers, are classified separately from
control tubes by the industry.

» Units—Annual sales of rectifier
and control types of gas or vapor
tubes have both dropped more than
$1 million since 1952. Rectifier
types dropped from 455,000 units
in 1952 to 293,000 in 1954 while
control types declined from 1.5 mil-
lion to 1.1 million during the period.
Unit volume of hydrogen thyra-
trons climbed from 21,000 units to
64,000,

» Gas—Of the five rare gases of
the atmosphere: argon, neon,
xenon, helium and krypton, the
first three find greatest use in elec-
troniecs.

Argon is used in a number of
electronic devices and as a fill gas
for incandescent lamps. It is a
major factor in the automatic elec-
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tric welding industry. Neon, with
other rare gases, is used in voltage
regulator  tubes, Geiger-Muller
tubes, glow lamps and other elec-
tronic devices. Xenon is used in
thyratrons and in high-speed
photographic lamps.

» Up—According to the Depart-
ment of Commerce use of argon
by the electronics and electric-lamp
industries rose from 8.8 million
cubic feet in 1951 to 12.2 million
cubic feet in 1953. Last year
annual consumption reached a
high of 13 million cubic feet. With
prices of the purified grade of
argon varving from 9 to 12 cents
per cubic foot, this represented a
dollar volume of some $1.3 million.
Nine companies produce argon
in 14 plants across the U. S. Their
combined capacity amounts to
about 450 million cubic feet of re-
fined argon per year. By the end
of 1956 12 companies will be oper-
ating 21 plants with a capacity of

550 million cubic feet.
{Continued on page 24)
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““BESTIRON WE'VE HAD in the plant,” says William Fish, a pro-
duction supervisor of General Radio, Cambridge, Mass. This
company has switched to G-E Midget irons for soldering bath

20 G-t Midget irons do work of 100 former irons
at General Radio Co., hoost production 25%

/ /4

\ 'Y ‘!/
\f

THREE-IN-ONE IRON with 15", 1", 7"

delicate and heavy joints in their Type 1862-B Megohmmeters
jobs which formerly required botk a heavy and a light iron.
G-E Midget iron’s light weight also helps reduce fatigue.

%\ ‘M

=

HANDLES LIKE A PENCIL RAPID HEAT TRANSFER 1s achieved

Weighing less

than a package of cigarettes, the General
Electric Midget soldering iron speeds pro-
duction by reducing operator fatigue.

through a famous Calrod* heater located
in the ironclad-copper tip. Result the
G-E Midget iran’s heat efficiency is 90%.

Reg. trademark of the General Electric Company

tip sizes gives you greater versatility to
meet your soldering requirements. Tips
can be changed in only 5 seconds.

For more information write for GED-2263, G-E Midget Soldering Iron, Section 724-3, Genera! Electric Co., Schenectady 5, N. Y.

GENERAL 9 ELECTRIC
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More Locomotives Use Rectifiers

Ignitrons permit operating
mass-produced d-c motors
from railroad’s a-c lines:

TWELVE 3,300-hp rectifier locomo-
tives now on order with GE will
haul Virginian Railway trains over
the 134-mile mountainous road
from Roanoke to Mullins, W. Va.
A pantograph trolley will collect
11,000-v, 25-cps, single-phase a-c
from overhead lines. In each loco-
motive, 12 type GL6504 ignitrons
will convert the a-c to low-voltage
d-c.

The locomotives may thus be
equipped with the mass-produced
d-c traction motors developed origi-
nally for diesel-electric service.
The ignitrons used weigh approx-
imately 100 lbs each and measure
2 in. in diameter.

Preassembled control units speed loco-

motive erection

» New Haven—In March, GE de-
livered the first of 10 rectifier
locomotives to the New York, New
Haven and Hartford Railroad.
The New Haven locomotives ean op-
erate from both 11,000-v u-¢ and
600-v d-c¢ power.

Medical Television Makes Progress

Contract awarded to RCA for
three color tv systems to be
used in hospital activities

COMPATIBLE color tv installation
is underway at the Walter Reed
Army Medical Center for use in
medical research, teaching and
consultation.

The installation will provide
three color television systems for
use by the Armed Forces Institute
of Pathology, the Walter Reed
Army Hospital, and the Army
Medical Service Graduate School.

» Amount—Contract for the color
television system was awarded
RCA on the basis of a4 low bid of
$425,800. Installation is scheduled
for completion early next year.
The system will be operated by the
Army Signal Corps.

Ultimately, it will be expanded
to connect other governmental hos-
pitals and military medical instal-
lations into a network for exchange
of information and services.

» Setup—The three separate and
complete color television studios
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New tv camera developed by RCA for
medical use

can be operated independently, or
joined as a network. Each will be
equipped for closed-circuit opera-
tien and for direct transmission to
commereial networks.

Thirty RCA Vietor 21-inch color
television receivers will be used.

The pictures transmitted by
each studio can be confined to cer-
tain receivers or can be fed to a

central control for distribution
over an antenna system to all 30
receivers. Provisions are made
for relay of signals from any
studio to a projector in a central
auditorium for large-screen pic-
tures.

The antenna system provides
three channels, one for each studio.

Computer Controls
Cut Machining Costs

Machine tool manufacturers
offer programming systems
on wide range of tools

ELECTRONICS portion of the esti-
mated $2-billion that manufac-
turers will spend in the next 18
months for new machine tools will
be the largest ever and is expected
to grow with the trend to more
automatic production.

A survey by American Machinist
comparing 1947 and 1955 machine
tools indicates that the use of elec-
trical and electronic equipment has
increased by about two-thirds in
the eight-vear period.

» Automobiles—In the auto indus-
try, where all major manufacturers
are building or operating highly
automatic engine building Iines,
the amount spent for electronic
equipment has doubled. In the
recently completed  $22-million
Packard engine plant, the entire
operation is under the control of
14 separate electronic systems.

» Computers—Complete machining
operations under control of analog
or digital computers are now being
supplied for lathes, boring ma-
chines, grinders, millers, punch
presses and gear shapers. These
units receive their instructions
from punch cards, tape (both mag-
netic and punched paper) or from
dial settings made by an operator.

» Costs—Although addition of
computer control adds a sizable
amount to the price tag on a ma-
chine tool, the saving in machining

time can make up for it. In one
{Continued on page 26)
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PerformanceisIOPS!

When you buy communications receivers, you buy performance above
all else. And, performance is what you get when you buy the NEW
PRO-310. 1t’s the receiver designed with performance in mind. And,
the PRO-310 outperforms all other receivers in its class. Here’s why —

&~ Took 3 years engmeermg and design time to develop, in-
cluding 1% years to iron out the ‘bugs’.

‘/ Hammarlund has the receiver know-how gained by making
thousands of sets for gov’t. service.

The “Heart” of the Pro-310

»” These features:
Frequency readings to 1 part in 5000
Continuously calibrated bandspread over the cntire range
Exceptional stability
High Image Rejection—on all 6 bands
Sectionalized construction
Etched and plated circuits in the RF section
Many others

Check on the NEW PRO-310—it’s made to order for your “tough-spot”
service. Write for specs and other details to The Hammarlund
Manufacturing Co., Inc., 460 West 34th Street, New York 1, N. Y.
Ask for Bulletin E-10.
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Newly developed front-end
with three tuned circuits but
only one RF tube amplifier
provides remarkable selec-
tivity and ultra-high signal-
to-noise-ratio.
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instance, machining time on jet
engine parts wus reduced from 56
hours to less than four minutes.

Financial Roundup

More first half profit reports
show the industry’s healthy
business volume

ALTHOUGH net profits in the firsf
six months of this year for individ-
ual companies in the electronies
field have shown wide variation.
they have left no doubt as to the
overall well-being of the industry.
This can be seen in the following
profit reports of 11 firms in the field
for the fiseal periods indicated:

Company 1955 Net Protit 1951
Barry Controls 6m $180.510 $1638,920
Clary Corp. tm 179,632 (loss) 40,638
Uolemian Eng. 1’m 52,240 30687
CBBS tm 27672 H177,144
Lastman Kodak

tm 36,565,984 28,134,192
T. A, Edison i A71L,378 459,607
iear 6m ST6H.30646 1,387,508
National Cash 1le

6m B.263 683 5.627.065
Texus Inst. 6m H36,010 541,596

Topp Industries [2m 130,274
United-Curr tin 1,403 686

71.884
1,068,754

» Securities —Philco sold $15 mil-
lion of 25-year 3.5-percent sinking
fund notes to John Hancock Mutual
Life Insurance. Proceeds will be
added to working capital and will
be used to finance expanded busi-

ness volume planned in the ad-
vanced electronic and appliance
fields.

El-Tronics ottered 100,000 shares
of common stock, par 5 cents, at
$2.75 per share. Net proceeds are
to be used to increase working capi-
tal and reduce accounts payable.

Tel-Instrument Electronies of-
fered 199,999 shares of common
stock, par 10 cents, at 1.50 per
share. Net proceeds are to be used
to purchase stock or assets of
Roebrink, Labscope and Therica
Equipment; for a research program
and for acquisition of Inventory
and working capital.

Precision Radiation Instruments
offered 225,000 shares of common
stock, par 50 cents, at $5 per share.
Proceeds will be used for acquisi-
tion of property, equipment and for
working capital.
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FUTURE MEETINGS

National Electronics
Hotel Sherman,

Oct. 3-5:
Conference,
Chicago, I1L

Ocrt. 3-7: AIEE Fall
Meeting, Morrison
Chicago, I1L

General
Hotel,

Oct. 3-7: 78th Convention of
SMPTE, Lake Placid Club,
Essex County, New York.

Oct. 10-12: AMA Conference on
Automatic Production, Hotel
Roosevelt, New York, N. Y.

Oct. 12-15: 1955 Convention of
the Audio Engineering So-
ciety concurrent with the
Audio Fair, Hotel New
Yorker, New York, N. Y.

Oct. 17-19: RETMA Radio Fall
Meeting, Hotel Syracuse,
Syracuse, N. Y.

Oct. 20-22: KEighth Annual
Gaseous Electronics Confer-
ence, GE Research Lab., The
Knolls, Schenectady, N. Y.

Oct. 24-25: First Annual Tech-
nical Meeting, IRE Profes-
sional Group On Electron
Devices, Shoreham  Hotel,
Washington, D. C.

Oct. 25-27: International Cen-
ference on Electronie Digital
Computers and Information
Processing, Darmstadt, Ger-
many.

Ocr. 26-28: Fourth Annual Con-

ference, Atomic Energy In
Industry, NICB, Waldorf-
Hotel, New York,

Astoria
Y.

Ocr. 28-29: 1955 Symposium of
Philadelphia ISA, Penn Sher-
wood Hotel, Philadelphia, Pa.

Oct. 31-Nov. 1: 1955 East Coast

Industry Shorts

» Mini-Resistron tube that is 90
mm long and 15 mm in diameter
is used in a hand-size miniature
tv camera introduced by Grundig
at, the German Radio Exhibition.

» Conduction-type radiation coun-
ter small enough for use in the
body of a living animal or person
has been designed and developed
by Battelle Institute for the Army
Chemical Corps.

Conference on Aeronautical
and Navigational Electronics,
IRE, Lord Baltimore Hotel,
Baltimore, Md.

Ocr. 31-Nov. 1: International
conference on scientific basis
of applied solar energy, Uni-
versity of Arizona, Tucson.

Nov. 1-5: World Symposium On
Applied Solar Energy spon-
sored by AASE, Stanford
Research Institute and Uni-
versity of Arizona, Phoenix,
Ariz.

Nov. 3-4: Eighth Annual Elec-
tronics Conference, Kansas
City IRE, Town House,
Kansas City, Kan.

Nov. 7-9: IRE, AIEE, ACM
Eastern Joirt Computer Con-
ference, Hotel Statler, Bos-
ton, Mass.

Nov. 14-15: IRE symposium on
Communication by Scatter
Techniques, Lisner Hall of
George  Washington  Uni-
versity, Washington, D. C.

Nov. 14-16: IRE, AIEE, ISA
Electrical Technology in Biol-
ogy & Medicine, Shoreham
Hotel, Washington, D. C.

Nov. 15-17: Second Interna-
tional Automation Exposition,
Navy Pier, Chicago, Ill.

Nov. 21-22: IRE Aeronautical
Conmmunications symposium,
Hotel Utica, Utica, N. Y.

Nov. 28-30: IRE Instrument
Conference & Exhibit, Hotel
Biltmore, Atlanta, Georgia.

DEc. 12-16: Nuclear Engineer-
ing and Science Congress, co-
ordinated by Engineers Joint
Council, Cleveland, Ohio.

» Total power supplied in the U. S.
from the annual production of
batteries is approximately 2 mil-
lion watts, according to I£. G. Linder
of RCA.

» More thuan one tv antenna is
used in about 75 percent of tv set
installations in Caracas, Venezuela,
dccording to Channel Master.

» Special Industrial Radio Serv-
ice liberalized by FCC now in-
cludes building construction, min-
ing, oil, cas and ice deliveries.
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Wide Band Sweeps for
Aligning
| Radar IF Amplifiers

) ay
| Radaligner

SPECIFICATIONS

Sweep: Regular sawtooth, adjustable around or synchronized with
60 cps power line.
Frequency Range: Center frequencies may be selected at any two
points in the 15 to 80 mc band. .
Wide Narrow

Band Band
Sweep Width: Center Frequency below 30 mes: 5 mcs +0.5 mcs

Center Frequency above 30 mes: +10 mcs 1.5 mcs
Amplitude Modulation While Sweeping: Less than 0.05 db/mc.
RF OQutput Voltage: 250 millivolts info 70 ohms.
RF Output Control: Switched attenuators: 20 db, 10 db and 3 db.
Continuous attenuator: approximately 6 db.
Markers: Fixed: Eight, narrow pulse-type, crystal-controlled mark-
ers, positioned at customer’s option. Available singly or
in any combination through individual switches.
Variable: Frequency continuously variable throughout se-
lected sweep ranges. Frequency calibration accurate to
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The Radaligner is a two-band sweeping oscillator
designed to be used with a standard oscilloscope
to determine frequency response of circuits from
10 to 170 mc. For frequency identifcation, the
Radaligner includes eight narrow, customer-
specified, crystal-controlled markers and a
single variable marker covering both sweeping

oscillator ranges. Center frequencies of sweep within 0.5%. . )
ranges also set to customer’'s requirements. Marker Oulzpuf Voltuge: Positive pulse, approximately 10 volts
peak.

Marker Output Control: Continuously variable, zero to maximum.

Power Requirements: 105 to 125 volts, 50-60 cps, approx. 110
- watts.

¥ Price: $795.00 (rack-mounted), f.o.b. plant. Cabinet $35.00 extra.
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Center Frequencies: 30 and 60 megacycles.
Others may be added to special order.

Sweep Width: Wide—20 mcs or Narrow—3
mcs selected by a panel switch.

Sweep: All electronic, linear sawtooth.
Sweep signal is brought out to terminals
for connection to oscilloscope horizontal
amplifier. Sweep repetition rate is ad-
justable around and may be synchronized
to the cps line.

Markers: Up to 9 crystal positioned pulse
type marks fed directly to scope vertical
amplifier. Four supplied standard at 25,
35, 55 and 65 mcs. Others located as
specified by purchaser. The standard marks
may be replaced with others as specified
tndividual on-off contro! of each mark.

Amplitude Modulation While Sweeping: Less
than .05 db/mc.

A combined sweeping oscillator and crystal
marker generator, the Rada-Sweep is designed
especially for rapid alignment of radar IF
amplifiers. Used with an oscilloscope, & will
display response curves of IF amplifiers and
mark up to nine frequencies to allow precise
adjustment of response.

For complete information write:

s (AY ELEGTRIC COMPANY

DEPT. E-10 14 MAPLE AVENUE PINE BROOK, N. J.

ELECTRONICS — October, 1955

KAY Kada-Sweep

SPECIFICATIONS

RF Output Voltage: 250 millivolts across 70
ohms.

RF Output Control: Switched Attenuator: 20
db, 20 db, 10 db. Continuous Attenuator:
covers approximately 5:1 ratio.

Marker Output Voltage:
approx. 10 V peak.

Marker Output Control:
able, 0 to maximum.

Pasitive pulse,

Continuvously vari-

Power Supply: 105 to 125 volts, 50 to 40
cps. Power input approximately 100 watts.
Circuit electronically regulated.

Price: $395.00 f.o.b. plant with standard
marks. Any standard mark may be re-
placed with a special frequency—$10.00
each. Additional marks at $20.00 each.
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TWO channels for

with NORTHERN RADIO...
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This Twinplex communication system. makes passible a
2-channel radio circuit whereby 2 non-synchronous or syn-
chronous telegraph transmissions modulate a single radio
carrier wave by causing the carrier té assume one of four
specific frequencies with 400 cps separations.

The transmitting equipment consists of the Twinplex Com-
biner Type 177 Model 1 and an RF Frequency Shift Keyer
such as the Northern Radio Type 105 sodel 4. The Com-
hiner converts the four possible condifions of two tele-
graph signals {M1-M2, M1-52, S1-M2, 51-52] respectively
into one of four voltages related in o 0-1-2-3 manner.
The Combiner output voltage modulates the FS Keyex.

The receiving equipment consists of the Twinplex Con-
verter Type 178 Mode! 1 and a single ar diversity receiver

Write

for
complete
information.

L

IN CANADA: Northern Radio Mfg. Co., Ltd., 1950 Bank St., Billings Bridge, CGttawa, Ontario.

Pace-Sette:

Want more information? Use post card on lait page.

* Frequency Shift Keyers

* Master Oscillators

¢ Diversity Receivers

* Frequency Shift
Converters

forrzrzRy RADIO COMPANY, in..

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

+ provide 2 channels of FS
communication with existing
single channel transmitter
and receiving facilities—
with performance compar-
able to the existing single
channel system

such as the Northern Radio Type 110 Dual Diversity Re-
ceiving Systers. The Converter demodulates and separates
the four audio tones from the radio receiver(s) into two

gence. The Twinplex Converter replaces the standard’FS
Converter fcr this purpose.

The two telegraph channels provide the same operational
flexibility as that of two separate single channel FS sys-
tems. One can, for example, simultaneously use channel
#1 on 60 wpm teletype and channel #2 on high-speed
Morse or Time Division Multiplex. it further permits the
reception of channel #1 signals on all standard FS con-
verters (tunable to 400 cps shift] without need for a Twin-
plex Converter: this is valuable for “‘Forked Circuit Op-
eration’” where the intelligence of channel #1 is intended
for pick-up by other receiving stations which are not
equipped foi Twinplex Reception in addition to the main
receiving stations which are so equipped. Reception of
channel #2 (or of both channels) requires the receiving
end to be equipped with a Twinplex Converter.

¢ Multi-Channel Tone Radio Multiplex
Systems Systems

* Tone Keyers * Tone Filters

* Demodulators s Line Amplifiers

channels each carrying the originally transmitted intelli-

¢ Monitors * Twinplex Equipment

in Quality Cemmunication Equipment
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RM.5 AC OUTRUT YOLTAGE

™ jos (10 115 §a8 1
AC INPUT VOLTAGE

AC OUTPUT VOLTAGE ,

OUTPUT VOLTAGE

MNPUT VOLTAGE

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

New York City: HUnter 2-7784
Philadelphia: NOrristown 5-2600
Chicago: Dlversey 8-6885
St. louis: DElmar 7701
Kansas City, Mo.: Jefferson 7221

Dallas: FOrrest 8-8306
Denver: MAin 3-0343
Son Francisco: Ulmar 1-7129
Syracuse: 2-1167
Pittsburgh: WAlnut 1.2959
Minneapolis: Mldway 4-7884
Seattle: MOhawk 4895

Albuquerque: 5-9632

ELECTRONICS — October, 1955

IMMEDIATE DELIVERY

ona NEw TUBELESS!

MAGNETIC AMPLIFIER

AC LINE
VOLTAGE REGULATOR

TAODEL MLR - 1000

1 KVA

NO TUBES TO REPLACE
NO MOVING PARTS |
NO VIBRATING CONTACTS

REGULATES RMS VALUE
IDEAL FOR UNATTENDED INSTALLATIONS

¥ % % % %

Specifications...

* Input Voltage Range: 95 to 135 volts

o Power Factor Range: 0.5 lagging to 0.9

o Output Voltage: Nominal 115 volts. can leading

b djusted § 110 to 12 Its.
€ Sclusiee om 24 T80 wiells o Response T'me: 0.2 sec.

Output C t: 8.5
o Pulpul Lurren amperes » Maximum load: 1.0 Kva
o Regulation Accuracy: +0.25% for any

combination of line or load o Ambient Temperature Range:

Up to 45° C.

o Dimensions: 191, wide x 11" high «x
11" deep {cabinet)
19 wide x 104" high x 11%" deep
(rack panel)

» Frequency Range: 60 cycles £10%,

® Wave Form Distortion: 3% maximum

® Mounting: Cabinet or 19 Rack Panel
o Finish: Gray Hammertone
o Weight: 85 Ibs,

Write for Bulletin MLR 1000

pERKIN ENGINEERING CORP.

EL SEGUNDO, CALIF. PHONE: OREGON 8-7215

345 KANSAS ST,

Want more information? Use post card on last page.
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.{@5 Pioneers
\)(\\\ in the Design
\S
c‘;\oo of lonospheric and Tropospheric
Long-Distance “FORWARD SCATTER”

)
o Construction, and Operation
Communication Systems

/
e S 0t i > e 2 e 2

que P Research and Development
communlcatlons ) Systems Design

en i neers P Installation and Testing
9 /
inC. P Operation and Training
Washington, D.C.. ... .. Seattle. .. ... Juneau. .. ... Oxford, England

Openings for Qualified Engineers

30 Want more information? Use post card on last page. October, 1955 — ELECTRONICS
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SOLVING TOMORROW'S PROBLEMS

Easiest way yet to tell
where you are

b Flying military aircraft over unfamiliar skyways is com-
- plicated enough without wondering where you are. Easi-
est answer yet is new radar beacon that automatically
tells its range, bearing and identity to Air Force planes. L
This beacon is built around Klystron tubes especially -
designed for this application by Webster-Chicago’s Gov-
ernment Division . . . another example of how Webster- .
Bomns Chicago serves the Services — by helping solve tomorrow’s “:\

‘; I8 problems teday.
- Our engineers and facilities are at your call.

... from an idea to a prototype
... from a prototype to production

WEBSTER-CHICAGO

Government Division * 816 N. Kedzie, Chicago 51, Iilinois
Maker of Webcor products since 1914




*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
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Want more information? Use post card on lasf page.

BH Vinyl-Sil 8000 has no capillary attraction to water. The
heat-treated Fiberglas braid supporting the stabilized vinyl coat-
ing is pre-treated with a silicone sizing for water repellency —
keeps it as dry as the Sahara at high noon.

In product assembly, proper varnish impregnation is difhcult
with a sleeving containing moisture. During operation, entrapped
moisture will impair the insulation resistance of the sleeving.
The presence of moisture will produce corrosive effects when
coating breakdown is brought about by excessive overheating.
But not when your products are protected by BH Vinyl-Sil 8000
— it has unequalled moisture resistance.

And, there are these additional features . . . minimum guaranteed
dielectric breakdown of 8000 volts; high resistance to heat-
aging, flow, oils, chemicals, abrasion and cut-thru; excellent low
temperature flexibility.

All this positive protection 1s available at a cost no greater
than that for less modern sleevings. Then, add this saving:
BH Vinyl-Sil 8000 can be used for many varied insulation
applications — helps kecp sleeving inventories low.

There's only one way to know what BH Vinyl-Sil 8000 can do
for you — try it. Send for a sample — split it and dip the end
in an inkwell. You'll see that there is no capillary attraction to
moisture — then make the same test with your present sleeving.
Samples and data are yours for the asking — write today.

BeNTLEY, HARRIS MANUFACTURING Co. 1310 Barclay St.

CONSHOHOCKEN, PA.

Telephone: Conshohocken 6-0634

BENTLEY,

October, 1955 — ELECTRONICS



Why do motor and generator builders prefer — and spe-
cify — Ward Leonard Vitrohm rheostats?

It’s because the tremendous variety of standard acces-
sories we build enables our rheostats to fit exact job
requirements.

Standard Ward Leonard Vitrohm rheostats ranging from
120 to 3200 sigma watts (per plate) are available for
mounting front or back of panel —in single or multi deck
and in combinations of small and large plates — with single
or concentric drive — and for manual or motor operation.

You get this exceptional versatility along with Ward
Leonard’s famous Vitrohm construction — steel plate foun-
dation and large rectangular brass contacts embedded in
vitreous enamel. Adds up to more rheostat for your money
— when you shop at Ward Leonard.

For information on Vitrohm rheostats, send for fully
illustrated, data-packed catalog #60. Write Ward Leonard
Electric Company, 350 South Street, Mount Vernon, N.Y.

53
# 3 Rear view 8 rheostat with standard contacts
#4 Rear view 8" rheostat with multistep contacts
#10 2 deck rheostat for back of board; single handwhéel
#12 2 deck rheostat for front of board; concentric handwheel
#19A Rheostat with enclosing cover
#19B Rheostat with cover and conduit fitting
#21 Rheostat with adjustable stop
#24 3 terminal rheostat for potentiometer connection
#27 Special panel for extruder and capstan take-up
#29 Special motor operator for variable speed drive

e




ARMATURE-FRAME — has semi "knife-edge”’
construction with good flux path; resists wear
and guarantees fast, trouble-free operation.

COIL — vacuum impregnation
and end sealing of relay coils
plus a special corrosion-resist-
ant finish guards coils against
salt spray, high humidity, fun-
gus and corrosive fumes.

CONTACT FINGERS — alloy leaf-spring type
especially manufactured to Ward Leonard’s
own rigid specifications gives millions of
trouble-free operations.

SPECIFICATIONS

Type: Bulletin 110 Multipole Midget

No. of Poles: 3 max., Double Throw

Contact Ratings: 10 amps., 115 volts, A.C. max.

Standard Coils: up to 115 volts, A.C. or D.C.

Dimensions: 2-Pole, 174’ x 3" x 174" high
3-Pole, 2% x 3%5"" x 174" high

Mounting: Adaptable to plug-in mounting

Here’s why you get long life from Ward Leonard relays

e When applied properly and given normal care,
Bulletin 110 relays, shown above, have a life expectancy
of several million operations. Such exceptionally long life,
typical of Ward Leonard’s relay line, is made possible by:
1. Good mechanical design. 2. Quality-controlled manu-
facturing methods and materials. 3. Ample “safety-fac-
tor” electrically and mechanically.

Whether your product is a complex electronic instru-
ment or a simple household gadget, our engineers will be
glad to help you select the dependable electrical controls
you need. Write Ward Leonard Electric Co., 350 South
St., Mount Vernon, New York.

SHOWN AT RIGHT are typical Ward Leonard relays designed
to mect your specific requirements in dimensions, methods
of mounting, circuit connections, contact materials, coils
and other features.




VOS

o Bandwidth
over 50 cps.

o Velocity
1500 v/sec.

o Plug-in turrets for
function generation

uw % Six gang multiplying potentiometers. Accuracy equivalent to 0.1%
BUILDING-BLOCK CONSTRUCTION linearity potentiometers (over-all multiplying accuracy 0.2% including
Permits assembly of computer elements in mechanical non-linearities). Two gangs tapped for function generation.

any desired combination to do particutar % Two front panel plug-in turrets for padding or feeding voltages into

j expand existing installation .
JolI0MERaNtaE ElsiAEHD the tapped pots for function generation. Turrets may be stored for

lflew CONVENIENT PATCHBAY future wse.

Availabe in units of 1632, 3264 or 4896 % High Speed — Velocity 1500 v/sec.
2gglsg;grpg‘sasxiLT:?uIliﬁ)él%gg!éti)antChboard % Long Lite— Carbon film potentiometer gives exceptionally long life even
’ at high velocities.
uw POWERFUL AMPLIFIERS +% Superior Frequency Response:
Noise less Ehan 3 mv rms in cabinet. Phase Maximum amplitude rise 1.4 @ 40 cps.
shift 0.075° @ 100 cps. in cabinet. Band- Bandwidth over 50 cps.
width over 10 KC in cabinet. Dynamic error less than 0.5% of input @ 2 cps.!
new HIGH SPEED RESOLVERS Phase shift less than 0.3° @ 3 ¢ps.!
Vastly improved dynamic performance . . . % Exceptional low speed performance too — Typical tracking error
35-cycle bandwidth. less than 0.05 volts maximum for ramp input as low as 0.01 v/sec.

REEVES INSTRUMENT CORPORATION

A Subsidiary of Dynamics Corporation of America

INSTRPUMENT CORPORATION
201 East 91st St., New York 28, N. Y.

REAC Precision Precision SERVO
Ama'o) Floated RESOLVERS and MECHANICAL
Compatars GYROS PHASE SHIFTERS PARTS

S5RVS5
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AIRCRAFT LOAD METER
Range: 50 MV, Arditrary scale in LOAD.
Used in conjunction with external shunt to
measure load on L C aircraft systems.

AIRCRAFT VOLTMETER
Range: 150 VAC
Supplied in 400 cycle, 350-1000
cycle, 800-1400 cycle frequencies.

IN' AVIATION
THERE'S NO INST MENT PROBLEM
T00 GREAT F

DUAL VOLT-AMMETER
Ranges: 15-33 volts—0-150, 0-300, 0-450 am-
peres, This meter is produced exclusively by
Roller-Smith.

Aviation today relies on Roller-Smith to supply high
quality precision aircraft instruments. Drawing on a
background of nearly fifty years of engineering and
manufacturing experience, Roller-Smith instrument-
makers are able to offer a complete line of instru-

ments, designed to meet exacting specifications.

.9 Mt’l. ‘ l’Lt DL{}W{, If you have a specific problem in instrument research

b or development, take advantage of Roller-Smith’s
1825 WEST MARKET STREET (@ BETHLEHEM, PENNSYLVANIA years of experience and know-how . . . consult our
Peacition Products Since 1908 engineering staff for the answer.

Want more information? Use post card on last page. October, 1955 — ELECTRONICS
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Your -hp- 524B is the world’s premier electronic counter—
standard of the industry. Today, the usefulness of this out-
standing instrument is extended—vastly—by one simple

new instrument from the Hewlett-Packard laboratory.

NOW YOU CAN HAVE...



FREQUENCY MEASUR,
O TO 12 KMC! ¢

You need just these two basic instruments*
-hp- 524B ELECTRONIC COUNTER
NEW -hp- 540A TRANSFER OSCILLATOR

With the perfection of the versatile -hp- 540A Transfer
Oscillator, Hewlett-Packard has made possible—for the first
time—convenient high accuracy frequency measurements far
into the microwave region.

Measurements can now be made with electronic counter
accuracy to 12 KMC—with a new system composed of the
524B counter, the new 540A, and the 524B’s appropriate
plug-in Frequency Converter, -hp- 525B.

The heart of the system is the precision -hp- 524B Elec-

[ ] ]

GENERAL
Frequency Range: 10 MC to 5,000 MC. (10 MC to 12,000 MC
or higher with external detector such as -4p- 440A.)
Input Signal: CW, FM, AM or pulse.
Input Signal Level: 50 MV to 5 v peak across 50 ohms.
Accuracy: CW: Approx. 1/1,000,000 or better.
OSCILLATOR
Fundamental Frequency Range: 100 MC to 220 MC.
Harmonic Frequency Range: Above 12,000 MC.
Stability: Less than 0.002% change per minute after 30 minute
warmup.

Today, more than

SPECIFICATIONS
-hp- 540A Transfer Oscillator

ever,

tronic Counter—in terms of capability, accuracy, conven-
ience and quality, the world’s premier counter and standard
of the electronic industry. Together with its unique plug-in
frequency converters, video amplificrs and time interval units,
this versatile instrument will measure frequency from 10 ¢ps
to 220 MC, interval from 1 pscc to 100 days and period
from 0 cps to 10 KC.

The development of the new -4p- 540A Transfer Oscil-

lator permits the 524B, together with its converter, to measure

*Oscillosynchroscope  required for pulsed measurements. External detector
(-hp- 440A) required for measurements above 5 KMC.

! l
i ! 1
Dial: Sixinchdia,, calibrated in 1 MC increments. Accuracy: * 15 %.
Output: Approx. 2 v into 50 ohms.
ATTENUATOR
Range: Approximately 20 db to 80 db.
Input Impedance: 50 ohms, SWR: 1.5 max. at 1 KMC; 3 max. at
5 KMC.
AMPLIFIER
Gain: Variable, 40 db max.
Bandwidth: Variable. High Frequency: 3 db point adjustable 1
KC to 2 MC. Low Frequency: 3 db point switched from 100
cycles to below 10 KC. Adjustable to above 400 KC.

] stands for

36 Want more information? Use post card on last page.
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re pulsed, FM, CW, AM

‘or noisy signals
ctronic counter accuracy!

ith precision hitherto associated
.se instruments now make possiblc
termination of frequency in CW
lerminc center frequency and devi-
ling appreciable FM or qoise. With
acy make highly accurate measure-
in pulsed signals.
s a stable, 100 to 220 MC oscillator
« 12 KMC for comparison with the
_son device is a diode mixer, ampli-
wscilloscope. (See Figure 1)

.. Block diagram, -hp- 540A with 524B, 5258 and oscillosynchro-

_upe for frequency measurement.
Mt

L VIBED B0 HoRIZ
en . winis Gain
-

o e 4*1{@«[*J
Lz
—

i

o] |

A

ho- 540A 1 {
|

|

In operation (assuming approximate frequency of signal
to be measured is known), the -bp- S40A oscillator is tuned
until one of its harmonics zero beats with the unknown. The
multiplying factor is noted. The transfer oscillator fre-
quency is measured directly on the 524B counter. This 524B
reading, times the multiplying factor, gives the frequency
of the unknown.

When the frequency to be measured is totally unknown,
a convenient method employing two or more harmonics can
be used to calculate the multiplying factor.

1 A 1
) ®© o0 '
1 ! 1 t
Ovutput:1 volt peak max. into 1,000 ohms.
OSCILLOSCOPE (SELF-CONTAINED)
Frequency Range: 100 cps to 200 KC.
Vertical Deflection Sensitivity: 1 volt per inch.
Horizontal Sweep: Intcrnal, power supply frequency with phase
control, or external (connection at rear).
MISCELLANEOUS
Connectors: Input, type N; all others type BNC,
size: Cabinet Mount: 203%" wide, 124" high, 143%4" decp.
Rack Mount: 19" wide, 10V5” high, 123" deep.
Power Supply: 115/230 v =10%, 50/60 cps, app. 75 watts.

In measuring carrier frequency of pulsed power, an ex-
ternal oscillosynchroscope is used to display the detected
pulse. Zero beat appears as horizontal lines across the pulsc
when the oscillator is tuned to an exact sub-multiple.f

In working with noisy or AM signals, the -hp- 540A de-
livers a CW signal to the counter while the comparison cir-
cuits are narrowed so that accurate indication of zero beat
may be obtained.}

In signals with appreciable FM, the 540A’s built-in oscillo-
scope presents a characteristic pattern delincating upper
and lower frequency deviation limits. If FM deviation is
uniform, center frequency will also be determined. When
used with the new -Ap- SO0B Frequency Mcter, the 540A
will permit indication of exact FM deviation.{

ACCURACY

Accuracy of the system is approximately 1/1,000,000 or bet-
ter on clean CW signals. On pulsed signals, the accuracy of
measurement depends on the frequency of the carrier and
the length of the pulse. Typical accuracy 1s approximately
2/1,000,000. On signals where high amounts of noise or
intense AM is present, the transfer oscillator system often
provides the only means of making accurate measurement.
The accuracy of the system in general is better than 10 times
that of the best microwave wavemeters.

UNIQUE QUALITY FEATURES

Fach of the circuit clements of the 540A Transfer Oscil-
lator (see Figure 1) may be uscd separately by shifting patch
cords on the instrument panel. Tuning controls arc triple;
including a coarse and fine mechanical control and an clec-
tric vernicr. Vernier range is approximately #1235 parts

¢r million. The instrument’s video amplihicr has both gain
and bandwidth control. Horizonal input to the oscilloscope
is 60 cps, with phase control. Input attenuation is variable
from 20 to 80 db to adjust signal for optimum mixing level.

;For complete discussion of microwave meusuring with transfer oscillator and
electronic counter, write to -bp- for -hp- journal, Vol. 6, No. 12

@ ©® o o

I 1

Auxiliary Equipment: -/p- 524B Electronic Counter, $2150.00
-hp- 525B Frequency Converter, $250.00
-hp- 440A Detector Mount, $85.00

Price: -hp- 540A Transfer Oscillator, $615.00.

D.ta subject 10 change without notice. Prices f.0.b. fuctory.

HEWLETT-PACKARD COMPANY

3334A PAGE MILL ROAD + PALO ALTO, CALIFORNIA, U. S. A.
Cable “HEWPACK'™ + TELEPHONE: DAVENPORT 5-4451
field representatives in all principal areas

highest quality, complete coverage

ELECTRONICS — October, 1955
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VACUUM METALS CORPORATION

38

Vacuum-melted alloys

give superior electrical properties...

HERE ARE SOME EXAMPLES . ..

Vacuum-melted cathode nickel alloys, iron and
metal-glass-seal alloys are held to extremely
close standards of purity, composition and uni-
formity. Secondary emissions and outgassing
are minimized — shelf life increased — for
vacuum tubes of many kinds.

Vacuum-melted copper shows marked increase
in purity, soundness and conductivity.

Soft magnetic alloys achieve improved perme-
ability, both initial and saturation — with
stronger directional properties.

The reason lies in the process itself. Undesirable
interstitial elements such as oxygen, nitrogen and
carbon are literally sucked from the molten metal
by the high vacuum that’s used. The result is
high-purity, gas-free alloys of closely controllable
composition . . . alloys that may far outperform
conventional air-melted metals.

Vacuum Metals Corporation, with its newly
expanded facilities, can now deliver a wide range
of vacuum-melted alloys for electrical and elec-
tronic uses. But can these superior materials im-
prove your products? Let our engineers help you
decide. Write us, giving full details of the applica-
tion in which you are interested, Vacuum Metals
Corporation, P.O. Box 977, Syracuse 1, N. Y.

Jointly owned by Crucible Steel Company of America and National Research Corporation

Want more information? Use post card on last page.
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NEW-—-
MICRO POWER METER
DC o 11,000 mc

e simplified operation
e only one probhe
e linear and dbm scale

e self-calibrating

Direct Reading Scale
by ' Reads from DC to 11,000 mc
with three power

ranges: Full scale

readings: 1 mw (0 dbm),

10 mw {(--10dbm), and |
100 mw (+20 dbm)

Over the entire frequency range DC to 11,000 mc, Polarad's Micro Power

Meter utilizes only one power probe, supplied as an integral part of the '"""l'

instrument. This unique power probe wil sustain severe overloads without m
burnout since it does not contain hot wire barretters or other delicate
components.

This new rugged and stable instrument reduces microwave power readings to
the simplicity of everyday low frequency measurements. It is a true rms milli-
watt indicating meter accurately measurir g CW and pulse power, in milliwatts
and dbm. Insensitive to line voltage changes.

Because of its wide band coverage, the Polarad Model P-2 is outstanding as a Self Calibrating
general lab and feld instrument, available for power measurements at all
commonly used frequencies. The P-2 can be completely calibrated from its R
own self-contained regulated DC source. £s c}ahbratmg cupunt
; provided to recalibrate
SPECIFICATIONS - _ or check meter operation
. Single power probe for all frequencies. » VSWR ..o Less than 1.4:1 without additional
. 150% overload without burnout. from 0 to : external equipment:
- . 5000 mc.
< Direct reading. ) Less than 2:1
- Broadband Coverage....DC to 11,000 mc from 5000 to
continuous in 11,000 mc.
) single mount. - Accuracy = 1.0 db.
« Multi-Power Range....0-1 mw, 0-10 mw, . connectaor ... _..Type N plug.
0-100 mw + Input Power Required..115v * 10%, AVAILABLE ON EQUIPMENT LEASE PLAN
0 dbm, + 10 dbm, 60 cps.
+ 20 dbm . Dimensions .. ..10” x 8" x 8”.
« Impedance ... 50 ohms coaxial. - Weight .14 |bs. FIBED MRIBTEUERCE WREYICE Bve reasts

THROUGHOUT THE COUNTRY

Price: $360

(-Te|W.\:7:-\?} ELECTRONICS CORPORATION 43.20 34th STREET, LONG ISLAND CITY 1, N. Y.

»

® R
OVven gerrns't

REPRESENTATIVES - Albuquerque - Atlanta - Baltimore - Boston « Bu#alo « 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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NOW PHELPS DODGE S *
SUITABLE FOR ALL

e

Fly-back coil I. F. coil

Magnified connection shows direct soldering
without stripping,

Universal wound

TV choke coil Solenoid coil Transformer coil

FOTL fot. (a5ing Qualily—pfoom Mine T Moriar!

*Reg. U. 5. Pat. Off.

40 Want more information? Use post card on last page. October, 1955 — ELECTRONICS
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& ‘A’ APPLICATIONS!
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0 " materials assure high .

essential properties equal or superior
axisting film wires.

sitive uniform soldering. No stripping
cleaning necessary.

Phelps Dodge Sodereze represents a new advance
in ready-to-solder magnet wire. It’s a typical Phelps
Dodge development designed to keep pace with in-
dustry’s growing need for wires that handle easily,
reduce over-all cost and satisfy a variety of operat-

ing conditions.

Phelps Dodge Sodereze offers a unique combination
of improved chemical and mechanical properties
with the advantage of high “Q”’. The versatility of
Phelps Dodge Sodereze not only permits its use

wherever solderable wires have been proven prac-
tical but suggests new applications, particularly in

the finer sizes, to replace conventional wires.

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

ELECTRONICS — October, 1955 Want more information? Use post card on last page.
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How to make a Magnetie Core

that’s really small? Use PERMENDUR!

FIHRTALS

R 111111\

Write for

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-70

42

When the conditions of service
make it imperative for you to hold
the size and weight of magnetic
coresatanabsolute minimum, that’s
the place to use Permendur. With
it you can push the flux density up
to 20 kilogausses, and practically
eliminate weightas a consideration,

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

STEELMAKERS to the Electrical Industry

Allegheny Ludlum

Want more information? Use post card on last page.

alloy. Write for technical data on it,
and let our enginecrs 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 Stee! Corporation,
Oliver Building, Pittsburgh 22, Pa.
®

STeels por THE
Siecronic ASE

WAaD 5443
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always

sets
new
records

high voltag2 capatito” usirg
3 mon:inflammabke mp-egnant.,

Setting the first 4-minute mile record or making the
first miniaturized capacitors are feats that only leaders
can accomplish. Cornell-Dubilier’s miniaturized
capacitor is only one of hundreds of new capacitor
developments that we have contributed in our

record-making history. oil impregnde‘cea‘n(jﬂéﬁ 5°.r

Typical of these “famous firsts” arc the three examples shown
here ... proof that whatever your capacitor requirements may be,
your needs can be filled by C-D. Write to Cornell-Dubilier
Electric Corp., Dept.K-105, South Plainfield, N. J.

cONSIS'l'ENTLLY By EPENDABLE
L |
PLANTS IN SO. PLAINFIELD, N. 3.3 REW BEDFORD, WONCESTER AND CAMBRIDGE, MA3S.) PROVIDENCE AN WOPE VALLEY, . 1 box-type, cailinz-moant-
@ T INDIANAPOLIS, IND-i SuNFQRD AND FUQUAY SPRINGS, M. C.) SUBSIDIARY, RARIART CORP., CLEVELAND, GHIO, ing, pover capacitces,

THERE ARE MORE €.D CAPACITORS IN USE TODAY THAN ANY OTHER MAKE

ELECTRONICS — October, 1953 Want more information? Use post card on last page. 43



Operator checks pyrometer control of a standard Stokes dual-retort high-vacuum furnace.

THE COMPLETE LINE OF STOKES

Stokes manufactures o complete line
of vacuum pumping equipment. This
includes mechanical vacuum pumps,
diffusion and booster pumps, vacuum
valves and gages, and complete
vacuum instrumentation. In engi-
neered high vacuum equipment,
Stokes builds vacuum metallizers,
vacuum furnaces and other vacuum
processing equipment.

Stokes has for many years been
active in vacuum reseorch. Yacuum
experience among our engineers
covers the range from laboratory
equipment to some of the largest
vacuum equipment in service. This
experience is available to help solve
your vacuum problems.

STOKES MECHANICAL
VACUUM PUMPS

For vacuum processing systems and
for maintoining low forepressures
in high-vacuum systems, the Stokes
Microvac pump provides efficient,
economical operation. Designed
with fully automatic lubrication
and a long-lasting exhaust wvalve
assembly, gvery Microvac pump is
assured of smooth, troublefree
operaticn. Six sizes give capaci-
ties from 15 to 500 cfm. Send for
catalog listed at right.
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for the Electronics Industry

You can now buy specially designed Stokes vacuum furnaces for
all phases of heat treating and outgassing. They are compact . . .
give maximum capacity for minimum floor area. Sequence-operated
grouped controls permit even unskilled personnel to handle
furnace operations.

The basic problems of vacuum design and engineering have been a
Stokes specialty for many years. Stokes vacuum furnaces for com-
mercial production have proved their efficiency and earned the
respect of manufacturers in numerous fields of technology. Stokes
is the leading supplier of vacuum furnaces for industry.

The new Stokes Ring-Jet pumps described below are incorporated in
Stokes vacuum systems to assure pumping cycles of maximum speed.

Stokes vacuum furnaces of numerous basic types are made in sizes
and with modifications to fit users’ requirements.

If you are interested in heat treating, degassing or melting of
metals, you’ll want to know more about Stokes high-vacuum
furnaces. Write for your free copy of Stokes Catalog No. 790,
“High-Vacuum Furnaces”.

F.J. Stokes MACHINE COMPANY
5503 TaBor Roap
PHILADELPHIA 20, Pa.

VACUUM EQUIPMENT

STOKES RING-JET DIFFUSION |
AND BOOSTER PUMPS

The new Stokes Ring-Jet Pumps em-
body a new concept of the diffu-
sion principle. Size for size, they
have pumping speeds of 10% to
more than 100% above any other
diffusion pump for a given heat
input. Ring-Jet Diffusion Pumps are
available in sizes of 4, 6, 10, 14
and 16 inches; Booster Pumps in
sizes of 4, 6, 10 and 16 inches.

Send for information listed.

Want more information? Use post card on last page.

STOKES VACUUM VALVES

To control vacuum safely and surely, Stokes oot

16-inch standard flange sizes.

STOKES-McLEOD VACUUM GAGES

For measuring vacuums from fractions of a

SEND FOR
TECHNICAL
LITERATURE:

Microvac Pumps—Catalog 750

Diffusion and Booster Pump
Specification sheets
and performance curves

The Story of the Ring-Jet Pump

Complete Vacuum Processing
Systems—Catalog 730

How to Care for Your
Vacvum Pump—Booklet 755

Vacvum Impregnation —
Catalog 760

Vacuum Drying—Catalog 720
Vacuum Furnaces —
Catalog 790
Vacuum Metallizing —
Catalog 780

Vacvum Calculator
Slide Rule

vacuum valves are available in 4, 6, 10 and

i

micron up to 50 mm, Stokes-Mcleod gages are

the standard of reference. Four sizes available.

OFFICES IN PRINCIPAL CITIES, REPRESENTATIVES THROUGHOUT THE WORLD

Production vacuum furnaces now available
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Pin-point accuracy for medium high-power applications

Centralab
Series PA-230
Rotary Power Switch

7v2 amps.-710 v.a.c. — meets the
requirements of transmitter, industrial
control and balancing, laboratory testing,
power-supply converter, and many

other special applications

Low frequency loss — Wiping contact assures long life.
You get low-loss operation at high frequencies and high voltages.

Excellent accuracy—Each contact and clip is aligned by
hand. Contact pressure is individually adjusted. Exclusive,
floating, square-shaft construction prevents any “play” in rotation.

3pole-2 to 5 positions, with stop. P OSitive, non-stall rotation — Special index insures
2 to 17 multiple fingers at any ~ minimum of 25,000 cycles of operation. Distinctive Centralab

position. ) design permits operating with ball-bearing ease.
Up to 20 sect;})ns perk SVéItCh
Sections are 8”-thick, Grade : : o : =
L'5A Steatite (the best). Voltage Write today for Technical Bulletin EP-74 that gives

breakdown, 3000 volts RM.S.  complete engineering data.
between critical parts

Available in a number of switch-
ing configurations:

Shorting or non-shorting contacts— S
1 pole-17 positions, with stop.

1 pole-18 positions, continuous
rotation.

2 pole-8 positions, with stop.

More proof that NEW THIS MONT/I_,
s Electroni-kiviz* No.8

Ist Prize

it's a io b for Centralab : A two-in-one "football special”

for electronic components,

Binoculars and Stadium Robe
Sound good to you? Why not try for it?
Simply -answer this question in 50 words,

more or less:
How can distributors be more
helpful to you on your
small-run requirements?

A leading editor will pick the winner
of this month's maijor prize.

Centralab’s

advanced engineering
continues fo create
the prototypes

of the components
industry

Mail your entry to us before
October 30.

$Nothing to buy. Empioyees of Centralab
and their advertising agency not eligible.
Duplicate prizes awarded in case of tie.
Entries become the property of Centralab
—none €an be returned.

'y

Y. y
/i ; 4

CERAMIC SWITCHES PACKAGED STEATITE
CAPACITORS ELECTRONIC INSULATORS

i
Cengb \j\h‘ﬁi@\su@n or nl.ohe‘aybé\lén INC.
\% \§

914) E. Keefe Avenue ¢ Milwaukee 1, Wisconsin
In Canada: 804 Mt. Pleasant Road, Toronto, Ontario

SINCE 1922, INDUSTRY'S GREATEST SOURCE OF STANDARD AND SPECIAL ELECTRONIC COMPONENTS

46 Want more information? Use post card on last page. October, 1955 — ELECTRONICS



A LOW-COST ADJUSTABLE TOROID

| Pprecise, instant adjusiment @ truly hermetic sealing

inductance variation of 10% @ femperature coefficients same as

- e ixed toroids
5] eliminates critical close tolerance f

capacitors @ no increase in case diameter
high Q
m m developed by Burnell, creators of
M no external power supply the Rotoroid®

Write for Adjusteroid

Technical Brochure C

N

LET BURNELL ENGINEERS SHOW HOW USE OF ADJUSTOROIDS REDUCES EQUIPMENT COSTS f \‘:
A

Teletype: Yonkers, N. Y. 3633

BURNELL & CO., INC.

45 Worburton Avenue
Yonkers 2, New York

Pacific Division: 720 Mission $t., S. Pasadena, Calif.

Many types of Adjustoroids and Rotoroids
now available from stock.

Copyright patent applied for

ELECTRONICS — October, 1955 Want more information? Use post card on last page. 47



Make
LIGHT and COLOR
Behave

... 10 contract s[)ecz'ﬁmtions

Controlling light to your performance requirements is
routine with Bausch & Lomb. Standard production
includes hundreds of different optical elements to
keep your product designs simple and your costs
down. And B&L optical competence assures prompt,
dependable execution of special orders for volume
manufacture . . . from components to complete
instruments and equipments. B&L may well prove
the expediting factor in your present defense

contract plans. Why not find out right now?

WRITE, WIRE OR PHONE

for complete information on B&GL optical
products. Bausch & Lomb Optical Co., 81246
St. Paul 8t., Rochester 2, New York.

Phone: LOcust 3000.

~ BAUSCH & LOMB

smcsv.m
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SOMETHING NEW FROM VARIAN...

HIG
SJIABIL

WITHOUT ELECTRONIC COMPONENTS

| i

VA-1281
Stalo Cavity
with VA-201 klystron

VA-1282
Stalo Cavity
with X-26 klystron

VA-1280

Stalo Cavity
with VA-201 klystron

Now—with Varian’s new line of high Q Cavities, frequency
stabilized local oscillators (Stalos) utilizing direct cavity stabilization
are commercially practical. Varian Stalo Cavities provide a very high
degree of short time frequency stability. Stabilization is completely
independent of the frequency of oscillator fluctuations and external
disturbances . . . an inherent advantage over electronic stabilization
systems utilizing the feedback principle. Elimination of all electronic
components except the klystron oscillator also affords greater relia-
bility and longer life.

The ratio of the oscillator modulation sensitivity to the modulation
sensitivity of the stabilized oscillator defines the stabilization factor COMPLETE TEQHNI(,:AL
of the cavity. Varian Stalo Cavities are available in three models— DATA and specifications
VA-1280, 1281 and 1282 offer stabilization factors from 15 to 160 are now available.

... cover a wide range of important applications, including stabiliza-
tion of signal sources in high power klystron transmitters . . .
airborne uses in conjunction with receiver local oscillators
... laboratory testing. When used with Varian’s new
highly stable reflex klystron oscillators, stability
comparable to that of many crystal controlled
oscillators can be obtained.

Your inquiry is cordially invited.

THE
MARK OF
LEADERSHIP

VARIAN associates

PALO ALTO 1, CALIFORNIA

Representatives in principal cities

KLYSTRONS, TRAVELING WAVE TUBES, BACKWARD WAVE OSCILIATORS, R F. SPECTROMETERS, MAGNETS, STALOS,
UHF WATERLOADS, MICROWAVE SYSTEM COMPONENTS, GRAPHIC RECORDERS, RESEARCH AND DEVELOPMENT SERVICES

ELECTRONICS — October, 1955 Want more information? Use post card on last page. 49



to protect
equipment
against
overloads

use Adlake
mercury relays

The new Adlake Mighty Midget relay, like ail Adlake
relays, requires no maintenance whatever.. . . is quiet
and chatterless . . . free from explosion 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
\—/' 9&/}:

ol o
U i waq e ompmtaian the original and largest manufacturers

buding 0o cparral imdustom 3

of mercury plunger-type relays
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New Leesona No. 108 Coil Winders (foreground) in the plant of Ram Electronics,

Inc., Irvington, N. Y., where Leesona Winders have become ‘‘standard equipment.”
These were added as best winders for producing short runs of stick-wound coils of
varying specilications. (Inset) Ram has built an excellent reputation for winding
quality coils and transformers used in radio and TV equipment.

RAM standardizes on Leesona coil
winders...adds No. 108 machines

These winders help
maintain highest quality
standards . . . with good

production performance

Ram Electronics, Inc. (Irvington,
N. Y)) earned its fine reputation by
adhering to unusually high quality
standards.

This reputation, of course, is one
they intend to keep. So in adding to
cail winding facilities they picked

FOR WINDING COILS

IN QUANTITY . ..
ACCURATELY ... USE
LEESONA WINDING MACHINES

ELECTRONICS — October, 1955

Leesona No. 108 Coil Winders, stand-
ardizing on Leesona equipment which
has served them so well in the past.
To quote Mr. Del Vecchio, plant
manager:

“We have come to count on
Leesona Coil Winders to assure the
high quality coils we insist upon for
our products. That’s why any addi-
tions to our present installation will
be Leesona winders.”

The Leesona No. 108 Hand Feed

Want more information? Use post card on last page.

Coil Winder was designed specifically
for complele accuracy, great flexi-
bility and top production at low op-
erating cosl.

Investigate

how [eesona No. 108 Coil Winders
can perform with great efficiency in
your plant. The coupon will bring you
complete details, together with other
helpful coil winding information.
Why not check and mail 1t today?

UNIVERSAL WINDING COMPAN

P. O. BOX 1605, PROVIDENCE 1, RHODE ISLAND, b=pt. 210
[:] Bulietin on the new Leesona Pay-As-You-Profit Pluns for purchasing or leasing modern

...................... P R R

]

|

|

|

l Please send me

| [] Bulletin on the Leesona No. 108 Hand-Feed Coil Winder.
I D Condensed catalog of Leesona Winders.
|

: coil winding machinery.

I Nome.. .. iiieeiveesesssssenenoens

|

| Company....ccovvevenenne Veomeminonse

I‘ Ciffesesernseneinasssionssonnens 1N

........... Zone....Stale. civvoevsenvemaane
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For both r.f. and i.f. testi
SIGNAL | vith cw. £m am,
or simultaneous f.m. and a.m.

The MARCONI Signal Generator Type TF 995A/1 is a compact,
transportable, a.c. operated instrument. It covers from 1.5 to 220

megacycles in five bands and there are facilities for crystal stan-
dardization from 13.5 megacycles upwards ; its open-circuit output
level is variable, in 1-db steps, from a minimum of 0.1 microvolt
to a maximum of 100 millivolts at 52 ochms and 200 millivolts at
T YPE 75 ohms. The output may be continuous wave, frequency modu-
lated, amplitude modulated, or simultuneously both frequency and

amplitude modulated. The modulation, obtained either from an
internal 1000-cps oscillator or from an external source, is variable

TF 9 9 5 A 1 to maximum frequency deviations ranging from 25 10 600 k¢ for
f.m., and to depths up to 50% for a.m.

F.M and AM. SIGNAL GENERATORS MA RCONI I N s T R U M E N T s

BRIDGES - VACUUM TUBE YOLTMETERS

44 NEW STREET < NEW YORK 4

Q METERS - WAVEMETERS - FREQUENCY
ENGLAND: Head Office: MARCONI INSTRUMENTS LTD. - ST. ALBANS - HERTS.

STANDARDS WAVE ANALYSERS CANADA : CANADIAN MARCON| COMPANY . MARCONI BUILDING

2442 TRENTON AVENUE : MONTREAL

BEAT FREQUENCY OSCILLATORS R i
Managing Agents in Export :

Marconi’s Wireless Telegraph Company 1 td., Marceni Heuse. Strand, Londen, W.C.2.

TCs6
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VITAL to Passenger and
e Aircraft SAFETY

REMOTE
INDICATOR .
New Self-Balancing Strain Gauge System

With Direct Reading Remote Indicator

Now, for the first time in aviation history, the pilot can know,
while in flight, the exact load being placed on his aircraft at
strategic points due to severe weather, air shocks, etc. Strain
gauges can be placed on all essential parts of the aircraft, and a
direct reading obtained from the indicator in the cockpit.

COMPUTER

The maximum deviation of the system from a straight line does
not exceed 0.19 full scale. Overall accuracy is less than 19 under
all conditions and repeatability is within 0.1 of full scale. Inputs
of 10 to 50 m.v. display full scale deflection.

This system has been thoroughly tested and proven in service—
it is designed to meet military specifications. The total volume
of the entire system is less than 125 cubic inches and weight
is under 10 Ibs.

Use of this system will improve safety, reduce maintenance hours
and provide stress or strain information prior to structural
failure. Write, wire or *phone today.

,/"eenleaé MANUFACTURING COMPANY

7814 Maplewood Industrial Court . Saint Louis 17, Missouri

Producers of the HIG-3 and HIG-4 Gyros, Rate and Free Gyros, Differential
Pressure Mach Meters, Air Speed Indicators, Computers, Switches and
48 many other precision-built components,

ELECTRONICS — October, 1955 Want more information? Use post card on last page. 53
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In figuring out new systems of automatic electrical control, Veeder-Root
Countrol can supply vital connecting links. For instance, this Predetermin-
ing Counter can be hooked into such a system to light a light, ring a bell,
or actuate a mechanism to stop a machine or process at any pre-set point.
And there are many other Veeder-Root Counters that can serve as *‘ count-
ponents” in almost any way desired. Or special counters can be designed
for specific applications. Engineers in any industry, now engaged in working
out automatic control systems, can count on Veeder-Root engineers to
work with them on any problem where reliable facts-in-figures are needed.

VEEDER-ROOT INCORPORATED . Hartford 2, Connecticut

Chicago 6, 1. + New York 19, N. Y, +» Greenville, S. C. » Montreal 2, Canada
Dundee, Scotland + Offices and Agents in Principat Cities

® “The Name That Counts”

Want more information? Use post card on last page.

New Vary-Tally Mulfiple-Unit Reset
Counter comes in any combination up
to 6 banks high, and 12 units wide
Write for news sheet and prices.

October, 1955 — ELECTRONICS



PROPERTY AND APPLICATION DATA ON THESE

VERSATILE ENGINEERING MATERIALS: *“ZYTEL,”
“ALATHON,” “TEFLON,"” “LUCITE.”

\EWS

1955

NO. 4

Miniaturized Components Utilize Unique
Insulating Properties of TEFLON®

The paper clip indicates the small size of these
coils. The insulation of “Tellon” is one im-
portant reason why they can be miniaturized.

FEN uﬁuwn»’@kkmm S U NE AN

D

Here are shown (top) a striped, wrapped lead
wire and (bottom) two samples of miniaturized
flexible sleevings —all insulated with *“Teflon.”

\

Working temperature range of Du Pont “Teflon”: —450°F. to +500°F.

Miniaturization of electronic compo-
nents is possible with a unique engi-
neering material: Du Pont “Teflon”
tetrafluoroethylene resin.

“Teflon” has a low loss factor, low
dielectric constant, and high volume
resistivity. It is nonflammable, and un-
affected by moisture. “Teflon” is the
only insulating material available to-
day that is inert to every commercially
used solvent and chemical, excepting
only molten alkali metals and fluorine
at high temperatures and pressures.

Use of “Teflon” helps cut produc-
tion costs, too. In soldering opera-
tions, the iron will not burn or melt
insulation of “Teflon.” This important
fact can save time, labor, and materials.

The three photographs on this page
show some current uses for insulation
of “Teflon.” The wire is manufactured
by Hitemp Wires, Inc., Mincola, New
York. Other typical applications by
Hitemp which utilize Du Pont “Teflon”
are listed below.

The six products listed, insulated
with “Teflon” and used in a wide
variety of applications, illustrate the
application of this material in current
electronic designs:

NEED MORE

MAGNET WIRE. Such wire, coated with
“Teflon,” is widely used on high-temper-
ature components for aircraft and guided
missiles: transformers, relays and vari-
ous types of motors.

HOOKUP WIRE AND LEAD WIRE. Insu-
lation of “Teflon” on hookup and lead
wire proves advantageous on transform-
ers, motors, and harness assemblies for
high-temperature applications. The
chemical resistance of “Teflon™ is par-
ticularly valuable in gyros and other her-
metically sealed components.

COAXIAL CABLE. Uscd as the dielectric
medium of coaxial cable, “Teflon” per-
mits the design of miniature construc-
tions which are the equivalent of coaxial
cables using much thicker insulation of
other materials.

TUBING. Insulation of “Teflon” provides
excellent protection for tubing used as
bus wire and jumpers.

RESISTANCE WIRE. Insulation of “Teflon”
on small resistance wire facilitates minia-
turization of heating equipment.

FIBER-GLASS PRODUCTS. Insulation of
“Teflon” is being applied currently to
such fiber-glass products as lacing, tape
and sewing thread. “Teflon” provides ex-
cellent temperature resistance, and with-
stands cutting action of glass fibers.

E.l.duPontde Nemours & Co. (Inc.), Polychemicals Department
Room 2210.Du Pont Building, Wilmington 98, Delaware
In Canada: Du Pont Company of Canada Limited,

These small capacitors use “Teflon” as the
dielectric. Their degree of miniaturization is
shown by comparison with end of lead pencil.

INFORMATION?

CLIP THE COUPON . . .
If you would like further
information about the
properties and uses of
“Teflon" as an electronic
design material, fill out
and mail the coupon.

£. 0. Box 660, Montreal, Quebec

Please send me more information on the Du Pont engineering
materials checked: [] “Teflon”* tetrafluoroethylene resin;
(] **Alathon”* polyethylene resin; [ ] “Zytel”* nylon resin;
[ “Lucite”* acrylic resin. I am interested in evaluating these

materials for._

NAME___ -
POSITION
COMPANY
STREET
CITY.
TYPE OF BUSINESS.

* "“Teflon,” ""Alathon,” "Zytel” and "Lucite” are registercd irade-
marks of E. 1. du Pont de Nemours & Co. (Inc.)

STATE
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BACK-MOUNTING TEST JACKS

permit bench soldering to wiring
harness before Q\ounﬁng. -

STANDARD TEST JACKS:

metal shell insures firm,
dependable mounting.

-
-
=

WA i
=

ALL-NYLON THREADED
INSULATOR

low capacity to panel and
high voltage breakdown.

Test Jacks by Ucinite

The introduction of Ucinite’s back-mounting
Jjacks makes available for the first time a complete
line of Aigh quality test jacks suitable for use in
equipment where long life and dependability are
essential.

ing. The feed through type is provided with a
one-piece brass terminal stud, tin-plated.

The specialized abilities and experience of
Ucinite’s own staff of design engineers are avail-
able for work on new and unusual problems.

Ucinite Test Jacks, designed for standard .08o
phone tips, are available in a variety of colors
ideally suited to coded application. Silver-plated,
hear treated beryllium copper contact is made in
one piece with large terminal ends for easy solder-

ELECTRICAL ASSEMBLIES

The

Volume production facilities ensure fulfillment of
the largest requirements.

For full information, call your nearest Ucinite
or United-Carr representative or write directly
to us.

Specialists in

UCINITE CO.

ELECTRICAL ASSEMBLIES,
Newtonville 60, Mass:

RADIO AND UTOMOTIVE
Division of United-Carr Fastener Corp. A

56 Want more information? Use post card on last page.
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NEW STAR...

A WASHER NUT

» that locks and seal

g ~

THREE IN ONE — eliminates nut, cuppéd washer and sep-
e sealing ring. Cupped flange and integral sgaling ring

provide tight, moisture ‘and dust-proof seal.

FREE SPINNING — nut spins easily onto bolt . . . sealing ring

does not drag until it comes inte confact with surfaces jo be
-fastened.

V

STRONG — mulfiple threads ensure high torque and tensile
strength.

TWO FLANGE SIZES — 32" flange-available with notches for
extra locking power ond positive grounding (shoulders bite
into finish of parts to be fastened and prevent nut from
vibrating loose). Both 33” and %" flange available with or

without sealing ring. (Locking type heat treated for extra
tension.)
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For further information on WASHER NUTS or any other problems
involving special fasteners or self-fastening devices, contact your

nearest United-Carr representative or write us direct.

UNITED-CARR

FASTENER CORPORATION « 31 Ames Street, Cambridge 42, Mass.

Note how cupped base of

nut allows tapped portion

of cast or meided part to

project-througch sheet metol

mounting structure in typi-..
: cal application. '

MAKERS OF

ELECTRONICS — Qctober, 1955 Want more information? Use post card on last page.
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Designed |ot one.

SOUGHT BY MANY

Seeking to overcome the deficiencies in many of today’s standard electronic
devices, engineers at Airborne Instruments Laboratory created the devices
shown here. Though developed for use at AlL, their adaptability for many
applications has resulted in a wide demand by manufacturers and users of
electronic equipment. Thus, production and sales have become important
areas of operations at Airborne.

TYPE 124A WIDE RANGE POWER OSCILLATOR

200-2500 mc (in three ronges, 200-300, 300-
900 and 900-2500 mc).

TYPE 40 INTEGRATING AMPLIFIER

The type 40 INTEGRATING AMPLIFIER is o
four-tube electronic integrator for use as
o component of specialized electronic
analogue computers.
The characteristics of the unit especially
adapt it for such difficult applications as:
Integration of video or other pulse
signols of low duty factor;
long term memory of information
derived by intermittent sampling
of data.

$ 500.

Frequency Range:

Power Qutput: 300 mc: 8 watts, 600 mc: 20 wotts, 1500 mc:

10 watts, 2500 mc: 2.5 wotts.
50 ohms

$2285.

s

Qutput Impedonce:

0000000000000000000000000000000
TYPE 30 PRECISION 30 MC ATTENUATOR TYPE 373 RECTANGULAR COORDINATE RECORDING SYSTEM

Accuracy: = 0.2 db at any frequency from 25 to PEN POSITION SYSTEM

35 Mec. Qo.un?er-type iqdicu'or re_uds attenuation Range: 80 db of recorded voltage
gé’ggzl_m'"'mum insertion loss in tenths of o Pen Speed: full scale deflection (10 inches) in /4 second.
s Accuracy: sh:mc error less than = 0.25 db dynamic error less than

Range of Attenuction: 80 db 0.4 db ot maximum pen speed of 40 inches per
Input Impedance: 50 ohms second
(BNC connector) Input:  audio frequency voltage of fixed frequency in the range
Qutput Impedance: 50 ohms 500 to 2000 cps 2 microvolts minimum input from
(BNC connector) 200 ohm source. Selective omplifier bandwidth 35 cps.
Minimum insertion loss: 25.0 CHART POSITION SYSTEM

db {at 30 Mc)

$ 395.

TYPE 390A MICROWAVE
CRYSTAL TEST SET

20-1/4, 121-1/2, and 729 inches per revolution of de-
vice under test. Maximum chart speed 10 inches per
second. Reversible chart drive.

Accepts ceramic cartridge ond
coaxial types of both normal
and reversed polarities.

Remote test jack permits test-
ing crystals without removing
them from receiver

Portable
Self-contained

$97.

All prices F.O.B., Mineolo, N. Y.
Subject to chonge without notice.

$ 8,500.

TYPE 116R POLAR
PATTERN RECORDING SYSTEM

Pen Positioning System

Input:
Audio-frequency voltage of fixed
frequency between 500 and 2000

900 0000000000000 000000000000000000000000000000600006060000000CO0CS

160 OLD COUNTRY ROAD

cps. Amplifier bandwidth 35 ¢ps.
Maximum  sensitivity 100 micro-
volts for full scale deflection.
AIRBORNE
15 inches per second.
Accuracy:
Overall system static aecuracy *1%
INSTRUMENTS e
Turntable Positioning System i
Input:
1:1 and/or 36:1 synchro signals, -
LABO RATO RY 115 volts 60 ¢ps, size
Accuracy:

.

MINEOLA, NEW YORK

Waont more information? Use post card on last page.

=5 Muxumum error degree.

6 R.P

$ 750

0.2° a8

0.
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AMERICA’S NO.

B =

RHEOSTATS

The finest power rheostats ...
UL approved rheostats . . .
25 watt...50 watt...75 watt
... 100 watt . . . 150 wat.
We maintain a large stock for
ready shipment or can desicn
a rheostat with many special
features for your particulor
need. Our rheostats are in-
terchangeable. Prompt engi-
neering service is available.

o o A

VITREOUS
ENAMELED

RESISTORS

Because we are the world's
largest producers of wire-
wound resistors, we have
the production facilit'es to
GUARANTEE best delivery
and finest quality . . . from
stock or to your spesifico-
tions.

RU-OHMPRODUCTS

ELECTRONICS — October, 1955
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TRANSISTOR-RADIO! G.E.’s new
All-Transistor Portab.e, Model
675, made possible by H.I'. tran-
sistor developed by G.E.

NOW—A FULL LINE OF G-E H.F. TRANSISTORS
FOR ALL RADIO APPLICATIONS

New G-E H.F. PNP Transistors, 2N135, 2N136, 2N137, Complement the G-E 2N78 NPN

HIS new line of G-E High

Frequency PNP Transistors
offers immediate benefits to elec-
tronics manufacturers for use in
R and IF amplifier circuits. The
new High Frequency designs,
now in full production, were cre-
ated specifically for use in radio
circuits. The line provides mini-
mum alpha cut-offs of 3 MC, 5
MC and 7 MC—coupled with a
5 ua maximum collector cut-off
current. The result: all the high-
gain and high-power advantages
of other General Electric tran-
sistors, plus operating ranges ex-
tending from 3 to 15 MC depend-

ing on the transistor selected.

NOW IN COMMERCIAL RACEO CIRCUITS
In the circuit above, the 2N136
is used as a converter—its 5 MC
minimum alpha cut-off assures
stable oscillator performance and
high conversion gain. The 2N137
—with 7 MC minimum alpha cut-
off—provides 33 db gain at 455
KC. The high frequency 2N135
offers a higher collector voltage
rating for the second IF where it
is needed. The 2N78 NPN tran-
sistor—originally designed for
computer and RI circuitry—
proved ideal as a power detector
and audio amplifier to drive a

2N44 power output transistor
with direct coupling.

PRODUCTION QUANTITIES AVAILABLE
General Electric’s new high fre-
quency line is in mass production
now. Detailed characteristics and
specifications of the G-I£ 2N135,
2N136, and 2N137 transistors
may be obtained upon request.
Your G-E Semiconductor special-
ist and our factory application
engineers have the answers to
your transistor radio circuit
questions. Call them in, or write:
General Electric Co., Semicon-
ductor Products, Section X4105,
Electronics Park, Syracuse, N. Y.

P*ogress Is Ouvr Most Important Product

GENERAL @B ELECTRIC

60
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{HATHAM  ELECTRORIES

A three electrode zero
bias thyratron with peak
power handling capacity
to 2.6 megawatts
ELECTRICAL DATA

Averaging Tim

Minimum D.C. Anode Voltage..........
Maximum Operating Frequency (Note 1)..
Minimum Peak Trigger Voltage.......
Maximum Peak Trigger Voltage.
Maximum Heating Factor (Note 2).

CHATHAM

HYDROGEN
 THYRATRON

MAXIMUM RATINGS — Absolute Values

Maximum Peak Anode Voltage

16 Kilovolts
16 Kilovolts

325 Amperes
00 Milliamperes
1 Cycle

-4500 Volts

Maximum Current Rate of Rise

MIN,  BOGEY  MAX

HEATER VOLTAGE . 58 6.3 68  Volts
HEATER CURRENT @6.3v. .. 9.6 106 1.6  Amps
CATHODE HEATING TIME, 300 Sec.
ANODE VOLTAGE DROP, PEAK 100 150 200  Volts

For detailed characteristic data request sheet DSW.104.1

Maximum Anode Delay Time
Maximum Time Jitter...
Ambient Temperature.

.-+90 to —50°C

NOTE 1: This is not necessarily the upper operating frequency limit but

represents the highest repetition rate for present life test
requirements.

NOTE: 2. Heating factor is the product (epy x prr x.ib)

CHATHAM
TYPE 5948/1754

Hydrogen filled,

-
CHATHAM '
TYPE VC-1257 |

CHATHAM
TYPE VC-1258

Zerobias miniature

CHATHAM
TYPE 5949/1907

Hydrogen filled,
zero bias thyra-
tron with hydro-
gen reservoir for

L

zero bias thyra-
tron with hydro-
gen reservoir for

generation of =

Hydrogen filled,
zero bias thyra.
tron with hydrogen
reservoir for gen-
eration of peak
puise pawer vp to
6.25 megawatts,

hydrogen thyra-
tron for the gen-

sration of peak pulse power
up to 10 KW. Also available
with a 28 v heater and in o
super ruggedized type for

extreme vibration.

generationof -k L peak pulse
pulse power up ! = power up to 12.5
to 33 megawatts. y megawctts. (\

Chatham Hydrogen Thyratrons are the prod-
uct of many years of concentrated experience
in this specialized field. Embodying the most
advanced developments in the art, the tubes
illustrated offer uniformly high performance

Chatham Electronics (\//2

DIVISION OF GERA CORPORATION — LIVINGSTON, NEW JERSEY

ELECTRONICS — October, 1955

when employed in the generation of pulse
voltages in the order of microseconds.
For complete data and specifications on
Chatham Hydrogen Thyratrons, call, write or.
wire today — no obligation.

Want more information? Use post card on last page.
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To meet the widely different requirements

of our customers, we work with 17 basic types, from
which we have so far developed 721 combinations.

19 years of successfully "timing™ these

customers has equipped us with a breadth of
practical experience that you can draw on.

The timers we manufacture comprise a complete line
in 4 broad classifications.

TIME DELAY TIMERS < [INTERVAL TIMERS
RE-CYCLING TIMERS <+ RUNNING TIME METERS

That's why you can depend on us to meet your needs. If we

can't do it with one of the 721 combinations already developed,
we'll have our engineers get on it at once and develop the
combination that's right for you.

Our deliveries are extra good because we maintain large

stocks of our 17 basic types, and even if your order is very “special”
you'll be more than satisfied with our service. Send us your
specifications; you'll get a prompt reply.

|-m@l

Timers that Control L—,.S.'R
the Pulse Beat of Industry

Running Time Meters

INDUSTRIAL TIMER CORPORATION

131 OGDEN STREET, NEWARK 4, N. J

62 Want more information? Use post card on last page. October, 1955 — ELECTRONICS



This latest ANDREW cable, introduced just 18
months ago, has received phenomenal industry
acceptance. This is easy to understand, when you
consider that HELIAX offers electrical performance equal
to that of the finest copper cables, yet is far
lower in price and much easier to install.

HEL1AX has its own complete series of connectors, matching
the superior electrical performance of the cable.
These fittings are pressurized and weatherproofed,
and attach easily without special tools.

For a maximum of convenience in the field, HELIAX is normally
supplied in complete assemblies, with end fittings
factory attached. Available in 74" and 154" sizes.
Continuous lengths to 3,000 feet.

Write now for complete engineering data and
a sample of this remarkable cable.

The secret of HELIAX lies in its corrugated outer
conductor. As demonstrated at the left, this by
itself can be bent on its own diameter without
breaking, kinking or going out of round. These
qualities give HELIAX its unusual flexibility,

;mm‘mm;;%

strength and ease of handling.

CORPORATION
363 EAST 75th STREET « CHICAGO 19

Offices: NEW YORK =+ BOSTON * LOS ANGELES + TORONTO
ANTENNAS * ANTENNA SYSTEMS ¢ TRANSMISSION LINES

ELECTRONICS — October, 1955 Want more information? Use post card on last page. 63



CYCLES PER SEC.
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~mooL| 8308

ns3 { (T ¥ 3
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MARION ELE. [

SPECIFICATIONS

INPUT: 110 to 120 Volts AC
350 to 450 cycles (Meter not damaged at 200
cps.)
28 Volts DC ot 1 ampere
OUTPUT: Meter scale calibrated at 1 ¢ps. intervals between
395 and 405. Pointer indicates high or low aver
the range of 350 to 450.

PHYSICAL DESCRIPTION

CONTROL SECTION INDICATCR SECTION
Standord meler case per
MIL-M-10304 for sealed
Width: 2V, inches ruggedized instrument.
Body dimensions 2.800”
max. diometer and 1.405”
Weight: 2 Ibs., 14 oz. depth. Weight: 14 oz.

Height: 4 inches

Depth: 7 inches

64

DIRECT READING

FREQUENCY METER

FOR AIRBORNE AND GROUND
POWER EQUIPMENT

When an electrical system requires a reliable
Direct Reading Frequency Meter — check
VARO. This ruggedly built Frequency Dial
Meter and Control Box is accurate to = 0.2%.

It meets all military environmental specifi-
cations and no temperature correction is
required. A precision tuning fork is used as
the reference standard and the signal to the
indicator can be used simultaneously for chart
recordings where permanent record is desired.
The 400 cycle calibration on the meter face is
offset from null position to cause actual indi-
cator movement for more positive calibration.

Compact and light in weight, the VARO
Frequency Meter is ideally suited for either
airborne or ground power equipment,

Other VARO Products made for Military Aircraft Fire
Control and Navigational Systems.

Frequency Standards Electronic Inverters
Frequency Changers Regulated Supplies
Voltage Regulators Speed Controls

Voltage and Frequency Sensitive Relays

The MD-3 Ground Power Equipment designed and manufactured
by Beech Aircraft Corp. is used by the Air Force to check out
aircraft in pre-flight test. The VARO Frequency Meter is utilized
as part of the system to provide accurate and reliable measure-
ment of 400 cycle electrical systems.

For further information please write:

\"/: V(O MANUFACTURING CO., INC.

2201 WALNUT STREET, GARLAND, TEXAS

Representatives: Box 552, Far Hills Branch, Dayton, Ohlo; Paclfic Scientific Co., 1430 Grande Vista Ave., Los Angeles 23, California

Want more information? Use post card on last page, October, 1955 — ELECTRONICS
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How to Reduce
Production

Headaches
Caused by " ‘

O, e E.

*Warying Voltage Troubles can occur in your plant
every time the voltage varies to electrically-operated equip-
ment — and that can be happening many times a day!

V.V.T. can be the cause of unexplained production delays,
rejects, defective units, burned out lamps or motors, tube
failures in electronic equipment. A single department can be
“dogged’” by V.V.T. — or your entire production line.

The cure is simple and effective: a STABILINE Automatic
| o Voltage Regulator that will hold voltage
sumuo“ . constant regardless of line voltage or load

| = changes. Ask your local electric dis- STABILINE type EM4102

tributor or write direct for holds output voltage constant . .. puts an end to

See Superior Electric’s full information. the many troubles caused by
Mobile Display when voltage variations.
it visits your area.

a
|

o

COubsyy

3

- THE : oA — =
T e 1 v
f = THE SUPERIOR ELECTRIC COMPANY I
|
2 !
COMPANY | 210 Reynolds Avenue, Bristol, Conn. I
BRISTOL, CONNECTICUT | Please send me STABILINE Bulletin $351 |
SALES OFFICES: The Superior Elactric Company I (Nk-TE00gc 00000000 M co000000000MoMonocoo Ik R oooooooRIo000000a00d '
1436 N. Serrano Avenue P. O.Box 48, 721 So. Bovley ard

Hollywood 27, California Oak Pork, (llinois | Position I

.......
#.0.Box 946, 1246 Junipsro Ave. P, O. Box 132,250 So. Court §1. | ]

edwood City, Cal. Medina, Ohia
T S Company NOME. ettt ittt it ittt et ietesantosnsssnsataoaensns |
Toronte 12, Ontaris, Canada Daflas 6, Texas | c Add

ompany LT
REPRESENTATIVES | i s |

Bury! R. Hill Company { Fred H. Haight Compan Y o o oot ien st i s vs et ioecvesennsens ne..... )IQt@. . ... 000
19481 Jomes Couzens How'y. 3212 Easioke % | Y 250, fote) |
Detroit 35, Mich. Seattle 2, Washington L 2

— S T — e o o o il e e S i S e . S S i
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An incremental synchro positioner
before wirtng to header and hermetic
sealing. The synchro rotor is stepped
in one or fifteen degree increments
clockwise or counterclockwise de-

pending upon which of four coils is.

momentarily energized by a d-c pulse.
The synchro can be rotated any num-
ber of degrees or revolutions. The
cylindrical member resets the synchro
to electrical zero if a pulse is applied
to the “reset” circuit.

Like all Transicoil servo assemblies, this
incremental positioner “does the job
right” because it was designed for a
single application . . . by a company
whose major function is to provide com-
plete servo assemblies precisely engi-
neered and manufactured to solve indi-
vidual servo control problems.

Of course, if you merely want servo
components, you'll find Transicoil’s con-
trol motors, motor-gear train combina-
tions, motor-gear train-generator com-
binations, and servo amplifiers built to
the highest order of precision and ac-
curacy. But it is in the “package”
engineering of unique assemblies that
Transicoil’s experience and creative
imagination offer the greatest value.
And in most cases, these assemblies cost
no more than the individual components
would purchased separately.

That’s why it pays to check your
servo problems out with Transicoil first.
Write outlining your problem, and ask
for Transicoil’s new gear-motor bulle-
tin. You’ll find it a mighty handy avail-
ability guide in designing for tight
production schedules.

CORPORATION

Worcester ¢ Montgomery County ¢ Pennsylvania

Want more information? Use post card on last page.

October, 1955 — ELECTRONICS



A COMPLETE LINE OF DEPENDABLE ENCAPSULATED RESISTORS

PRECISION, WIREWOUND RESISTORS FOR 85° AND 125° AMBIENTS

L

- .
A

<

SPRAGUE ELECTRIC COMPANY -

ELECTRONICS — October, 1955

You can choose from 46 standard designs
in tab and axial lead styles te meet re-
quirements for all types of military and
industrial electronic apparatus and
instruments.

This complete line of Permaseal Resis-
tors is designed for applications which
require highly accurate resistance values
in small physical size at 85°C. and
125°C. operating temperatures.

Protected by a special Sprague-devel-
oped plastic embedding matzrial, Per-
maseal Resistors provide maximum

% - e
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resistance to high humidity (they meet
severe humidity requirements of MIL-R-
93A and proposed MIL-R-9444 USAF).

The winding forms, resistance wire,
and embedding material are matched
and integrated to assure long term sta-
bility at rated wattcge over the operat-
ing temperature range.

These high-accuracy units are avail-
able in close resistance tolerances down
to 0.1%. They are carefully and o
properly aged for high stability 4 seaas
by a special Sprague process.

FOR COMPLETE DATA 4
WRITE FOR COFY
OF SPRAGUE
ENGINEERING
BULLETIN NO. 122A

35 MARSHALL ST. « NORTH ADAMS, MASS.

Want mcre information? Use post card on [cst page.
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Use GENERAL PLATE Composite Contacts to cut costs,

5’/@%56/7 Yowr FPodticts Futmre

increase production, and provide reliable performance

General Plate’s “‘know how”’ in the production of Composite Contact Ma-
terials can indeed brighten your products’ future. By having General
Plate fabricate your complete contact assemblies, you will save money,
time, and trouble . . . eliminate needless equipment cost and problems of
scrap disposal . .. and have at your disposal contacts and contact assemblies
made to exact specifications shipped to you ready for installation when
you want them.

Or, you may prefer to fabricate your own assemblies. General Plate Com-
posite Contact Materials — available in overlay, edgelay, top-lay and inlay
strips — make it possible for vou to produce complete contact assemblies

to close tolerances by simple blanking and forming operations.
GENIRAL PLATE ELECTEICAL CONTACT

In either case, comparison of the final costs of properly designed Com- KITS FOR LABORATGRY AND
posite Contact Assemblies fabricated from General Plate Composite Con- DEVELOPMENT USE
tact Materials against costs of similar assemblies praduced by older meth- Kit KT1 contains a wide assodment of silver

. . g . q o i rivet contacts; Kit K12 has raepresentative

ods of brazing, we.ldm.g, staking, or spinning will reveal the resultant T e,
economies and fabricating ease available to you. composite metal strips for fabrication of con-

Write for complete information and catalog PR700 which describes e These kits are available ot nominal

. . Ost.
General Plate Composite Contacts and other General Plate Composite
Metals.
METALS & CONTROLS CORPORATION You can profit by using
GENERAL PLATE DIVISION General Plate Campecsite Metals |
310 FOREST SFREET, ATTLEBORO, MASS. e ————
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Waldes Truarc Retaining Rings Eliminate Machining—
Provide Stronger Assembly, Greater Accuracy

Knob Sub Assembly

Truarc Beveled Ring

(Series 5002) couples the

knob to the knob shank.

It eliminates two tapped holes

and two screws, provides stronger assembly and greater
accuracy. Beveled ring takes up end play rigidly.

The American Hardware Corp., New Britain, Conn.,
uses 4 different types of Waldes Truarc Retaining
Rings in the original design of these famous Corbin
and Russwin Heavy Duty Cylindrical Locks. Truarc
rings improve product performance, eliminate
rejects, and cut labor costs.

Spindle Sub Assembly

Spindle sub assembly “A’" has
two Waldes Truarc crescent
rings (Series 5103) used as
locating flanges for rollback. . -~ . .
o . £ . * 4 Knob unlocking mechanism
This saves labor and maintenance, 7 !
. 7 uses one Truarc E-ring
improves performance and accuracy, v . .
i . . & Y (Series 5133) as a spring
eliminates rejects. Spindle sub S|
Wt . » i retainer and one inverted ring
assembly “'B” uses one crescent ring ’
K P (Serles 5108) for retaining the cylinder plug.
as a spring retainer and as a 4
X Rings are re-usable in the event of dis-
locating shoulder for washer. ) X .
assembly for maintenance. Rejects are eliminated.

Whatever you make, there’s a Waldes Truarc Retain- different sizes within a type...5 metal specifications
ing Ring designed to improve your product...to save and 14 different finishes. Truarc rings are available from
you material, machining and labor costs. They’re quick 90 stocking points throughout the U.S.A. and Canada.
and easy to assemble and disassemble, and they do a More than 30 engineering-minded factory represent-
better job of holding parts together. Truarc rings are atives and 700 field men are available to you on call.
precision engineered and precision made, quality con- Send us your blueprints today...let our Truarc engi-
trolled from raw material to finished ring. neers help you solve design, assembly and production
36 functionally different types...as many as 97 problems. .. without obligation.
For precision internal grooving and undercutting .. .Waldes Truarc Grooving Tool!

/\

Send for new catalog supplement
Waldes Kohinoor, Inc., 47-16 Austel Place, L. I. C.T,N. Y.
‘Please send the new supplement No. 1 which

r
I

WALDES [N Pleasersey
} brings Truarc Catalog RR 9-52 up to date.
I
I
|
|

|

’ (Please print) :

‘l Name e s T . |

’ gl m. - W T n__- . P |
\" O1-Y 1) o7 [ 22 e PP S UGS . I
:" Business Address. ... . :

RETAINING RINGS | G EoTp = Sidte a7l

—— s S S o S e s s o

——— e e e e

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 protechon established in forengn countries.

ELECTRONICS — October, 1955 Want more information? Use post card on last page. 69



Put your shipment

America’s most experienced airfreight
service assures you of expert handling, prompt

forwarding and dependable on-time deliveries

’_.-/,:l,;‘r’

7

(i
First with scheduled airfreight, LY ;
American Airlines today has the largest e PRI PR
personnel force, the most |
modern handling equipment. Add
this edge in experience and

/’/

//I/////w’l// /

"

facilities to American’s superiority

i [/ f

in coverage and capacity and

¢ "‘

you’ll readily see why American

. e : : '\\ AR AL
Airlines is better qualified N Y

than any other carrier when it
comes to solving shipping problems
and cutting distribution costs.

American Airlines, Inc., Cargo
Sales Division, 100 Park Avenue,
New York 17, New York.

AMERICAN AIRLINES

CAmercas Leading Airline

70 Want more information? Use post card on last page. October, 1955 — ELECTRONICS
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HIGH RELIABILITY
HIGH PRECISION
HIGH QUALITY

LOW WEIGHT

o FIRIKQUENCIES

PRECISION FORK UNIT
240 to 800 Cycles

FREQUENCY STANDARD
240 to 800 Cycles

Type 50C
=+ .02% at — 65° to 85°C

Type 50
=+ .02% at — 65° to 85°C

=

Type R 50
=+ 002% at 13° to 35°C

Type R50C
=+ .002% at 15° to 35°C

| —,
|
e

f

F
(-]
]

PRECISION FORK UNIT
200 to 4000 Cycles

FREQUENCY STANDARD
200 to 4000 Cycles

Type 2003 C Type 2003
+ .02% at — 65° to 85°C + .02% at — 65° to 85°C
Type R 2003 C Type R 2003

+.002% at 15° to 35°C

Type W 2003
=+ .005% at —'65° to 85°C

=+ .002% at 15° to 35°C

Type W 2003 C
=+ .005% at — 65° to 85°C

FREQUENCY STANDARD FREQUENCY STANDARD
200 to 2000 Cycles 240 to 1000 Cycles
Sub-miniature Tube Transistorized

Type 2007 Type 2007 T

+ .02% at — 65° to 85°C + .02% at — 65° to 85°C
Type R 2007 Type R 2007 T

+ .002% at 15° to 35°C =+ .002% at 15° tn 35°C
Type W 2007 Type W2007 T

=+ .005% at — 65° to 85°C =+ .005% at — 65° to 85°C

ACCESSORY UNITS
for Type 2001-2

L—for low frequencies,
multi-vibrator type, 40-200 cy.

D—for low frequencies,
counter type, 40-200 cy.

IH—for high fregs., up to 20 KC
M—Power Amplifier, 2W output
P—Power Supply.

FREQUENCY STANDARD
200 to 3000 Cycles

Type 2001-2
=+ .001% at 20° to 30°C

WHEN REQUESTING
INFORMATION
PLEASE SPECIFY
TYPE NUMBER

American Time Products, Inc.

580 Fifth Avenue New York 36,N.Y.

OPERATING UNDER PATENTS OF WESTERN ELECTRIC COMPANY
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When there’s only raom for |
...there’s a treasury of ideas in

Space saving insulation...
machined from KEL-F

Plastic rod.

Miniature Test Jacks for 500
volt RMS “HF” circuit...injec-
tion molded of KEL-F Plastic.

Contact Bar insulated with
KEL-F Plastic...injection mold-
ed directly to bervllium-copper.

\,

i

When you have ta squeeze more and more into
less and less space...when materials lack the spe-
cific properties you need for miniaturization, we
suggest you look into the possibilities of KEL-F
Plastic.

The development of KEL-F Plastic, a fluoro-
carbon polymer, was inspired by a vital problem
of miniaturization in the field of electronics. What
it accamplished then, it can repeat for your
products,

KEL-F Polymer is a dense, tough thermoplastic
with omtstanding resistance to the effects of high
and low temperatures. In wire insulation, tube
sockets, connector blocks, printed circuit bases,
transistorseals, and other applications its zero mois-
ture alisorption, non-wettability and dimensional
stability can pravide high level performance under
severe conditions of temperature and humidity.

The compressive strength is high. Bearing loads

Want more information? Use post card on last page.

THE M. W. KELLOGG COMPANY

Chemical Manufacturing Division, P, O. Box 469, Jersey City, N. J.
SUBSIDIARY OF PULLMAN INCORPORATED

2 B o y

4
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N

TURIZATION

improvement

IREILE rrasTIC

of 8,000 psi result in only 4% to 5% permanent
set. KEL-F Plastic can actually be used for struc-
tural members. Electrical properties are outstand-
ing. They include superior resistance to arcing,
surface flash-over and thermal cycling.

KEL-F Plastic is readily moldable by extrusion,
compression, injection and transfer methods.
Molding techniques are fully perfected, and
molded components can be depended on to ex-
hibit all the inherent characteristics of the original
molding material.

KEL-F Plastic is available as a molding com-
pound, or it can be obtained in rods, tubing, sheets
and film from a number of suppliers. It is also
available in dispersions, suitable for bake-coating
of metals and certain non-metals. The full story
of KEL-F Polymer should be in your active file.
Write us.

® Registered trademark for The M. W. Kellogg Company’s
Fluorocarbon polymers.

Miniature Rectitier and
mount for parts...injection
molded of KEL-F Plastic.
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S File: simmons LINK-LOCK \_

When the armed forces needed a positive, high-
strength fastening device for instrument housings,
transit cases, and storage boxes, Simmons devel-
oped LINK-LOCK. This brand-new device doesn’t use
springs, yet works with fingertip pressure through
a unique mechanical arrangement: the vertical 4
sliding latch is moved in and out of locking posi-

tion by a disc rotated with a wing nuc. The fastener

is immune to low temperatures, is easy to operate
even with arctic mittens, furnishes up to 450-1b.

pull-down pressure. Open or closed, it lies flat

against the side of the case it fastens.

O

LINK-LOCK may be the answer toyour fastening problem. If your design
involves heavy fastening pressures, watertight sealing, high strength, resistance to im- \
pact, ask about LINK-LOCK. Simmons can furnish it with special engagement-latch

details, or for operation by bolt or screwhead instead of wing nut. Write for LINK-LOCK

DATA SHEET today. It gives complete details and dimensions. A Simmons engineer will

be glad to work with you on your fastening problems.

SIMMONS FASTENER CORPORATION, 1750 No. Broadway, Albany 1, New York

®
|mmon5 QUICK-LOCK SPRING-LOCKX ROTO-LOCK [LINK-LOCK DUAL-LOCK

JUST OUT: NEW 36-PAGE CATALOG WITH APPLICATIONS. SEND FOR IT!
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SYMBOL OF SERVICE

ELECTROMIC ENGINEERING REPRESENTATIVES
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Being founded by a problem in mimiatwrization? (re
ﬁa?aged@ a t;%ie v}:io{ﬁe WSW%W&?‘L
design diminution, woioht and size reduction, power and

component” capsulation? I you are, simply stop inatthe

neanest scissons store. et a pain ofy pikking shearw and cut out
this coupon. ;,‘ltwlﬂe get youthe complete catalog

) of MPBS‘% suclt as these @@@@m

LL BEARINGS ACTUAL SIZE

CUT OUT AND MAIL THIS COUPON TODAY

Miniature Precision Bearings, Inc., 6 Precision Park, Keene, N. H.

YES! Send me your complete new MPB CATALOG

name title company

2 street ety  zone state
MINIATURE PRECISION BEARINGS,
76

INC., KEENE, N.H.

Want more information? Use post card on last page.
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REVERE ROLLED I'rmted Gircuit Gopper

Avg//é?b/@

® Now that Revere Rolled Printed Circuit is available, nothing need
deter you from switching to printed circuitry. This copper is supplied
to laminators in standard coils of 350 lbs., in widths up to 38/, and
in .0015"" and .0027" gauges, weighing approximately 1 oz. and

Audio amplifier wunit by Photocircuits 2 oz. per square foot.
Corp., Glen Cove, N. Y., using Revere High in conductivity, uniformly dense through and through and
Rolled Printed Circuit Copper. side to side, Revere Rolled Printed Circuit Copper is easily etched

and soldered.
When ordering blanks from your laminator, specify Revere Rolled
Printed Circuit Copper.

COPPER AND BRASS INCORPORATED

Founded by Paul Revere in 1801
230 Park Avenue, New York 17, N. Y.
Maills: Baltimore, Md.; Brooklyn, N. Y.; Chicago, Clinton
and Joliet, 1ll.; Detrott Mich.; Los AngeIeJ and Riverside,
Calif.; New Bedford Mass.; 5 Newport Ark.; Rome, N. Y.
Sales Offices in Principal Cities, Distributors E verywhere
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SELENIUM RECTIFIERS

= INDUSTRIAL TYPE RECTIFIERS

. Years of service in every kind of application have proved the
P ! long life and dependability of these rugged units. Available
8 - in various voltage and current combinations up to several
g nundred kilowatts, they are useful in @ multitude of industrial

and power circuits such as power supplies, magnetic ampli-

- fiers, electro-plating, battery charging, etc.

e
ooooo0000000000000000000000 ooooocooooooocooooooooooooccoooooo.ooooO

RADIO TYPE RECTIFIERS

Millions of these stacks are in service in radio and TV circuits
as well as many small power applications. Thoroughly depend-
able under all types of grueling conditions, they are specified
by an increasing number of engineers in the U. S. and through-
out the world. Available for black and white as well as color
TV in ratings up to 750 MA.

EMBEDDED RECTIFIERS

For top protection in military and other applications calling i
for the strictest requirements. Recommended for use where size
and weight are important considerations such as in aircraft.

HIGH TEMPERATURE TYPES

High temperature rectifiers are now available in the larger
cell sizes up to 57 X 6" to operate without derating at 125°C.
Radio Receptor research has brought the cost down SO that
the field is now wide open for use in many applications once
considered prohibitive because of size and price.

Adrad

HERMETICALLY SEALED UNITS

Built to special requirements to meet unusually severe condi-
tions. Designed to meet individual needs.

If you have @ problem involving

rectification, submit your require= RECT‘HERS FOR MAGNET‘C AMP“HERS
ments and our quinegring depart- Special designs will be submitted to meet individual require-
ment will be glad to aid you In the ments. However in many cases standard Radio Receptor stacks
solution . .+ without obligation, of

: will give highly satisfactory performance in mag-amp applica-
course, See our catalog 1n Sweet’s . . :
broduct Design File and write for tions, saving both time and money. Let us study your specs
our latest bulletin No. E-11 and make recommendations.

Semiconductor Division

RADIO
RECEPTOR COMPANY IN
SALES OFFICES: 251 WEST 19TH S!JONEIW Y(v)REK:lleCtmmcs ¥ e ' c.
- 1, N. Y., WAtkins 4-3633 it
Y * Factories in Brooklyn, N. Y

Other Radio R
z eceptor producis: 4
Meat Sealing Generators :nd ;‘r"s- Germanium and Silicon Diodes, Th
esses; Radar, Navigation and (’: ermatron Electronic
ammunications Equi
quipment.

Reliable

Want more information? Use post card on lost page
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d LE RESISTORS

{ _ : Type UPM-45
I NTE n c I R c u ITs 1 For TV preset control applications. Control mounts
[ : directly on printed circuit panel with no shaft extension
. i : through panel. Recessed screwdriver slot in front of control and
3/8” knurled shaft extension out back of control for finger
3 ) ' adjustment. Terminals extend perpendicularly 7/32”
\ from control’s mounting surface.
Type GC-U45
Threaded bushing mounting. Terminals
extend perpendicularly 7/32” from control’s
mounting surface. Available with or without
associated switches.
Type U70 (Miniaturized)
Threaded bushing mounting. Terminals
extend perpendicula-ly 5/32"
from control’s.mounting surface.
Type YGC-B4$S
Self-supporting snap-in bracket
mounted control. Shaft center spaced
29/32" above printed circuit panel.
Terminals extend 1-1/32"
from control center,
For TV preset control applications. Control mounts
on chassis or supporting bracket by twisting two ears.
Available in numerous shaft lengths and types.
A
Type XGC-45
For applications using a mounting chassis
to support printed circuit panel.
Threaded bushing mounting.
Type WGC-45
& g Designed for solderless wire-wrapped connections
" " E Tl " A with the use of present wire-wrapping tools. |
Available with or without switch and in
E ¢ ! single or dual construction.
b :
- \:ﬁn’ £ The controls illustrated are typical constructions.

* i CTS' years of engineering and technical experience makes available
; many other types for your automation needs.

CHICAGO TELEPHONE SUPPLY
(gm/wmfinn

Fthe Excliscve .?/cecia/e’dé ire SPreciscon Mass SProdeclion o/ Yariable Rescsloes
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Engineered RELAYS for Engineered Products

“Your best source for relays” is Potter &
Brumfield, because of an enviable reputation
carned through a quarter century of relay spe-
cialization.

Millions of relays of all styles and sizes de-
signed and manufactured to meet customer
specification.

From small sub-miniature, precision, sensi-

Want more information? Use post card on last page.

tive relays to heavy duty power types, each ful-
filling an exacting requirement.

Enclosed, hermetically sealed or open relay
structures to meet demands of various environ-
mental conditions.

Priced competitively at all quality levels.
Samples available for immediate shipment.
Send your specification for recommendations
and quotations.

ALL TYPES—ALL SIZES—FOR ALL APPLICATIONS

October, 1955 — ELECTRONICS
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msstengineers choose Potter & Brumfield

100% HI-POT TEST

Some sealed relays have as many as ninety
possible voltage breakdown points. This tester,
developed by Potter & Brumfield, checks every
breakdown point automatically with extra high

voltage and for the necessary time interval.

ULTRASONIC CLEANING

Another Potter & Brumfield development, the
use of Ultrasonic cleaning in relay manufacture.
Potter & Brumfield sealed relays are tops be-
cause they are thoroughly cleaned of all dirt,
solder flux and other contaminants by silent

sound.

MICROSCOPIC INSPECTION AND ASSEMBLY

The small watch size parts of many Potter &
Brumfield relays are inspected and assembled

under ten power magnification.
Thus assuring the close tolerances necessary

for long life and dependable operation of minia-

ture and sub-miniature relays.

For quick delivery, over 350 different standard relays
stocked by 500 Franchised Electronic Parts Distributors

throughout the United States and Canada.

P&B Relays POTTER & BRUMFIELD MFG. CO., INC.

Princeton, Indiana

ALL TYPES—ALL SIZES—FOR ALL APPLICATIONS

ELECTRONICS — October, 1955 Wunt more information? Use post card on lust page. 81
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Illustrated above: Just three of the 25 efficient Chase warehouses dotting the nation.

FOR STAINLESS STEEL!

CALL THE CHASE WAREHOUSE NEAR YOU!

The Nation’s Headquarters for Brass & Copper

Albanyt Chicago Detroit Los Angales New Orlaans
® Atlants Cincinnati Grand Rapidst Louisvillet New York

Baltimore Cleveland Houston Milwaukes Philadsiphia

Baston Dailas indianapotis Minnsapolis Pittsburgh
Charlottet D K City, Mo.  Newark Provid
. B R A s s & c o P P E R c o . arlotte snver ansas City, Mo awarl rovidence

WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION

(tsalas offics only)

Rochestert
St. Louis

San Francisco
Seattle
Watebury
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Here’s the Relay for g s e

Impulse relay

today’s high speed devices

Highly Sensitive
No Contact Bounce
Billions of Operations

® Announcement of the cLARE T'ype T High Frequency'
Relay two years ago set off such a deluge of inquiries
for samples and information that it is only just now that .
production facilities permit us to mention it again. [l D @ Shown above with dust-tight
Originally designed for use in an analog computer, : cover removed

this relay is ideal for designs which call for a highly ' (left) ready for mounting.

sensitive relay completely free from contact bounce and
capable of billions of operations at extremely high speeds.

Pull-in time of this relay, for instance, is 120 micro-

i I __AMPHENOL
seconds. With dropout time of 100 microseconds, the : I : ONCOT%% g;%éJTG /’
. 1 i | A1 :
relay follows up to 2500 cycles per second; aperiodic to } R /
| . /
000 cycles per second. I
1 y p ) ) { i ] /
Manufacture of the cLARE Type T Relay, with its i & T =
. .. 0w
high speed, no bounce and other unusual characteristics, 0 = ) . —=
. . . | | [
necessitated the development of entirely new techniques. | }
. . L . I
It is built to extremely close tolerances, with a high ! ! 1
. . . - ! |
degree of precision and fabricated under conditions of i !
. |
utmost cleanliness. | !
i
SPECIFICATIONS 21" _
| 3 ~
MECHANICAL ELECTRICAL TYPICAL CHARACTERISTICS
Size: 1-15/16 in. dia, x 2-3/16 in, overall. Operate Ampere-Turns: 8 to 20. Coil Resistance: 135 ohms.
Weight: 5 oz. Release Ampere-Turns: 1 to 4 less than oper- Ap— 25 H
Mounting: Equipped with plug, to fit standard ate ampere-turns. . el Inccatces 2ol
8-pin octal socket Nominal Ampere-Turns for High-Speed
' Operation: 16 to 40, Operate Current: 10 to 12 ma.
Cover: Removable dust-tight cover. Speed of Operation: will follow 2500 cycles per
- second; aperiodic to 1000 cycles per second. Release Current: 8 to 10 ma.
C:-n ac. sF' A 0 Operate Time: 100 to 180 microseconds. Nominal € 1.5 d .
My:)e.. lt.Jrl:; : (s.p.'s..:j.', normally open) Release Time: 60 to 120 microseconds. g(;nr::l: av::’:g:" 40 ma., steady state;
4 e-na : ?tlnum-m fum Contact Bounce: None. !
Gap: 0.0005 inch ) ) . Contact Current Rating: 0.05 amp., max. Operate Time: 130 microseconds.
Pressure: 30 grams, min. (Coil energized Contact Voltage Rating: 150 V., max.
) with 50 ampere-turns) Dielectric Strength: 500 V., rms. Release Time: 100 microseconds.
Coil: . . . Coil Resistance: up to 600 ohms.
Type: Single winding, bobbin-wound. Life Expectancy: 5 x 10° operations (determined  Energizing Circuit: Coil in plate circuit of
Wire: Heavy formex. by contact load). vacuum tube with 300 volt piate supply.

For full information on the cLARE Type T' Relay
—or for consultation on any relay problem —see your
nearest CLARE Sales Engineer or wriic C. P. Clare & Co.,

3101 Pratt Blvd., Chicago 45, Illinois. In Canada.
Canadian Line Materials Lid., Toronto 13.

Cable Address: CLARELAY.

Send for Clare Bulletin Number 117 R
FIRST IN THE INDUSTRIAL FIELD—-—}
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Keeping pace with the

MICRO SWITCH Precision Switches

A PRINCIPLE OF GOOD DESIGN

MULTIPLE CIRCUIT ‘
ROTARY SWITCH

ENVIRONMENT-PROOF
SWITCH
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SEALED L

SUBMINIATURE SWITCH

\\

T 7 ; HIGH TEMPERATURE SWITCH
oL b
o

A complete line of snap-action and mercury switches

MICRO SWITCH provides a complete line of
extremely reliable, small-size, high-capacity,
snap-action precision switches and mercury
switches. Available in a wide variety of sizes,
shapes, weights, actuators and electrical char-
acteristics. For all types of electrical controls.

Phed b b @f

MICRO SWITCH

A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY
|

84

in Canado, Leaside, Toronto 17, Ontario.

< FREEPORT, ILLINOIS

Want more information? Use post card on last page.
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The ancient priests of Egypt were
engineers whose great pyramid of
Cheops was sextant, compass and

slide rule—all in one. From sighting f I yi n g p y ra m i d s

the Pole Star, to squaring the coni-

pass, to the mathematics of pi—it's

all there in the pyramid of Gizeh.
Wonder of the world for ages, Gizeh’s pyramid was a fount of mathematical
data—a tool to check measures, an aid to celestial navigation. Today’s air-
craft are “flying pyramids”—collecting and integrating instantaneous meas-
urements for orientation and control. Kollsman activities cover these

seven fields:

AIRCRAFT INSTRUMENTS
PRECISION CONTROLS
PRECISION COMPUTERS AND COMPONENTS
OPTICAL COMPONENTS AND SYSTEMS
RADIO COMMUNICATIONS AND NAVIGATION EQUIPMENT
MOTORS AND SYNCHROS
INSTRUMENTS FOR SIMULATED FLIGHT TRAINERS

Our manufacturing and research facilities . . . our skills and talents, are
available to those seeking solutions to instrumentation and control problems.

kU | | S m a n INSTRUMENTXCORPORATION

-
; 80:10 A 45th AYE., ELMHURST, N. Y. « GLENDALE, CALIF. « SUBSIDIARY OF gZdﬂM CoIL PRODUCTS CO. INC.
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COMPLETE LINE

It is easy to select a BUSS fuse to do the
job right. The BUSS fuse line includes: dual-
element (slow blowing), renewable and one-
time types — in sizes from 1/500 ampere up
... plus a companion line of fuse clips, blocks
and holders.

BUSS FUSES ARE MADE TO PROTECT
— NOT TO BLOW NEEDLESSLY

To assure unfailing dependability — every
BUSS fuse normally used by the Electronic

Industries is tested in a sensitive electronic

device. Any fuse not correctly calibrated,
properly constructed and right in all physical
dimensions is automatically rejected.

With the cost of a fuse being so insignificant
compared to the value of the equipment it pro-
tects and the value of your good name — it is
just good business to refuse to take a chance
on anything less than BUSS quality in fuses.

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

Jurn 1o BASS
for all youx
fuse needs

ﬂ\wzaﬁﬁsﬁ““‘ﬂﬁ:\

T

fott
rif.
Aﬁi.jfig ‘;

TRUSTWORTHY NAMES IN
ELECTRICAL PROTECTION

IF YOUR PROTECTION PROBLEM
IS “DIFFERENT’’!

You can save engineering time by letting the BUSS
fuse engineers help you select the fuse best suited to
your particular conditions. If possible, the fuse
selected will be available in local wholesalers’ stocks,
so that your device can be easily serviced.

Be sure to get the latest information on BUSS and
FUSETRON small dimension fuses and fuseholders
<+ . Write for bulletin SFB.

Makers of o complete line of fuses for home, farm,
commercial, electronic, automotive and industrial use.

ELRC 1055

BUSSMANN MFG. CO. (Division of McGraw Electric Co.)
UNIVERSITY AT JEFFERSON ST. LOUIS 7, MO,

October, 1955 — ELECTRONICS



A TIME-RATE INDICATOR YOU CAN REALLY COUNT ON!

You Ought to Know
about The LFE 501

THE 501 : Features built-in tem-
perature compensated crystal con-

trolled timing pulse generator with 5 T R

scaler determined time base. i \

Measures frequency in megacycles

up to 10 mc with accuracy up to 1 What's your problem? Frequency measurements?
part in 10 million — and totalizes Data recording? Process control?

ﬁzzzziz?e';&io i Ry _ Whether you’re counting marbles or megohms —
10 usec to 2"8’000 hours (pulse). instrumentation or automation — LFE’s 501 Time-Rate
Biessures time interval in the range Indicator can do more for less money than any similar
from 0.1 usec to 28,000 hours. device on the market. This high speed electronic counter
Measures frequency ratio between is much more reliable, because it uses a scaler-deter-
two input frequencies. mined time base — a device of extraordinary accuracy
Counts up to 10 million pulses per found in no other indicator.

second with a relative accuracy up ]

to =+ count.

LABORATORY FOR

ELECTRONICS, INC.
75 PITTS ST., BOSTON 14, MASS.

Includes built-in wide band, high
gain amplifier covering a band-
width of 10 cps to 10 mc and with a
sensitivity of 20 mv.

®

Representatives in principal cities in U. S. and Canada.
Inquiries on export sales should be addressed to:
Andrew S. Szucs, Inc., 50 Broad Street, New York 4, N. Y.

ELECTRONICS — October, 1955 Want more information? Use post card on last page. 87



74[/70/”/]7/6‘. ..a dependable source for
SILICON POWER RECTIFIERS

Medium Power Series of 6 Types.
Ratings up to 600 P.1.V. and 300 Ma.

Featuring:

Infinitesimally small reverse leakage
current (Reverse resistance of 1000 meg-
ohms)

Ambient temperature range: — 55°C to
150°C

No de-rating up to 100°C

Extremely low forward resistance (1
ohm)

Highest rectification ratios (10°)
Convenient coaxial pigtail leads

All-welded hermetic seal for long life

Automatic Silicon Power Rectifiers

are ideally suited for use in all types of
miniaturized equipment. Complete
technical data covering the six types
(1N440 to 1N445) already available is
contained in a 4 page illustrated cata-
log available on request. Your inquiry
will receive prompt attention.

88

ABSOLUTE MAXIMUM RATINGS |
(For 55°C Ambient) 1N440 | 1N44) TN442 | 1N443 | 1N444 | 1N44as

Peak Inverse Voltage (volts)' 100 200 300 400 500 600
D.C. Output Current (ma)? | 300 | 300 | 300 | 300 [ 300 | 300
Peak Forward Current (amps.) 1.5 1.5—— 1.5 1.5 1_.5_— | 15—
Full Load Voltage Drop (volts) 15 1.5 15 | 15 | s 15
Reverse Current at Rated i ] -

P.LV. (microamps.) 0.30 0.75 1.00 1.50 1.75 2.00

1. Continuous reverse voltage equal to the P.I.V. may be applied.

2. For ambient temperatures greater than 100°C, de-rate the D.C. output current
by 60 ma. for each 10°C above 100°C.

NOTE: Silicon power rectifier types with higher peak inverse voltages than those
shown above are available to meet specific requirements.

UIOMATIC

MANYEACTURING

i e
DaapEre

= *T.M. Reg. U.S. Pat. Off,

Want more information? Use post card on last page.

Every part Automatic uses
... Automatic makes.

MASS PRODUCERS OF
ELECTRONIC COMPONENTS

65 GOUVERNEUR ST,
NEWARK 4, N. J.
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CHARACTERISTICS
Center Frequency
250 cycles to 110 ke
Deviation
*+5% to =40% of center
frequency
Frequency Response
DC to 40% of bandwidth
Input Signal
0.01 volt rms minimum
per subcarrier and 15 volts
rms maximum for com-
posite of all subcarriers
Amplitude Modulation
Less than 1% of band-
width change for 10 db
input steps
Output
3 single ended outputs
providing 20 ma of ont-
put current
Stability
+0.4% after one hour
warning
Sensitivity Stability
+0.25%
Linearity
+0.1% from best straight
line
Power Source
105 to 125 volts, 60
cycles, 200 watts nominal

DISCRIMINATOR

TELEMETERING

RECEIVING STATIONS

- ey
i s

The new Bendix-Pacific TDA-9 Subcarrier Discriminator provides the
accuracy and stability necessary to permit expansion of Frequency
Modulation telemetering systems into high precision and automatic data
handling facilities.

Normal, extended or reduced intelligence frequency response is
selected by a switch, Signals from proper impedances are of sufficient
level to directly accommodate many of the commonly employed data
recording and handling equipment without additional amplifiers. Freedom
from drift and gain instability is maintained by a chopper-stabilized
DC amplifier.

The design of the band pass filters used in the TDA-9 discriminator
includes a flat response over the pass band, a linear phase shift
characteristic to provide constant time delay of the intelligence signal,
and selectivity to provide adequate channel rejection, preventing systems
intermodulation.

Provisions for fine balance adjustment of center frequency from a
remote location as well as wow and flutter compensation during tape
recorder playback have been provided.

Standard discriminators are available for operation on all RDB bands.
The unit is also operable over an extended frequency range with center
frequencies of 250 cps to 110 ke without deteriorating the performance
characteristics. Operation using wide deviations up to =40% of the
channel center frequency can be provided.

?ﬂdl/

PACIFIC DIVISION

“BendjxX Aviotion Corporation

NORTH HOLLYWOOD. CALIF.

EAST COAST OFFICE: 475 5th AVE., N.Y. 17 * DAYTON, OHIO-1207 AMERICAN BLDG., DAYTON 2, OH!O * WASHINGTON, D.C.-SUITE 803, 1701 “'K*' ST., N.W.
CANADIAN DISTRIBUTORS: AVIATION ELECTRIC, LTD., MONTREAL 9 *EXPORT DIVISION: BENDIX INTERNATIONAL, 205 E. 42nd ST., NEW YORK 17

ELECTRONICS — October, 1955
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1000 WATTS WITH .003% STABILITY

Rugged, versarile general purpose H. F.
transmitter— Aerocom’s 1046 packs 1000 watts
of power and high .0039, 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 Acrocom 1046 can be remotely 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 either 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°
to+50° C. Power supply: nominal 220 volts,
50-60 cycles, single phase.

Complete technical data on request

3090 S.W. 37th AVENUE MIAMI 33, FLORIDA

90 Want more information? Use post card on last page. October, 1955 — ELECTRONICS
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TORKRITE CLEVELITE" FOR EVERY USE

. newly improved It possesses excellent electrical insulation properties, has good ma-
chinability, and is highly resistant to moisture.

. and at lower prices.
Clevelite is structurally strong, very light and may be easily punched,
machined or sawed . . . certain tough grades may be cold punched

This fine internally threaded . :
satisfactorily.

and embossed tubing is now

) Clevelite chemical properties are also exceptional . . . unaffected
made to fit 8/32, 10/32, by solvents and oils . . . resistant to normal strength basic acidic,
1/4-28, 5/16-24, and and salt solutions.

5/16-28 cores. Write for folder detailing the seven grades in which CLEVELITE is
produced.
Why pay more? For Good Quality . . . call CLEVELAND!
* * *
THE
INVESTIGATE CLEVELAND CONTAINER
COMPANY

this outstanding 6201 BARBERTON AVE. CLEVELAND 2, OHIO

PLANTS AND SALES OFFICES:
CHICAQOD » DETROIT » MEMPHIS » PLYMOUTH, WiS. » NY. o M. » LOS ANGELES

coil form!

ABRASIVE DIVISION ot CLEVELAND, OHIO

* * * Cleveland Container Canodo, Ltd., Prescott and Toronto, Ont.
Representatives:
NEW YORK AREA: R. T. MURRAY, 604 CENTRAL AVE., EAST ORANGE, N. ). |
NEW ENGLAND: R. S. PETTIGREW & CO.. 62 LA SALLE RD., WEST HARTFORD, CONN.
CHICAGO AREA: PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE., CHICAGO
WEST COAST: 1RV. M. COCHRANE CO., 408 S. ALVARADO ST., LOS ANGELES

*Reg. U. S. Pat, Off.
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Exciting New Development

Photo courtesy

Methode Manufacturing Corp.
Chicago, 1lI,

i
\

fk

N
in Printed Circuits!

New CuCrap* copper-clad laminate offers uncqualled bond strength, heat
resistance, solderability, punchability, electrical performance!

Here’s the foil-clad laminate you’ve been waiting for! It’s CuCrap Lamicoip®
—made possible by an entirely new concept in bonding material, specially
designed equipment developed exclusively by Mica Insulator Company. This
new bond and unique bonding method give you uncqualled performance that’s
consistent and dependable from shect to sheet, lot to lot. *Trade-mark

You get all these advantages:

LOOK AT THESE TYPICAL PRODUCTION RUN
A STRONGER BOND WHICH VALUES ON 6028 XXXP CuCLAD LAMICOID:
IMPROVES WITH AGE AND HEAT BOND STRENGTH—Guaranteed min: 6 Ib.; avg.
BETTER HEAT RESISTANCE 9 lbs. (90° peel at 2 Ibs/min.}
BETTER REACTION TO HOT SOLDER SOLDER TEST—Guaranteed no blisters @ 230-
BOND ELECTRICALLY EQUAL 240° C. for 10 seconds, 1’ square floated on

molten solder

TO LAMINATE HEAT RESISTANCE—Guaranteed no change at

IMPROVED ARC RESISTANCE f1150° C. folll' ;/2 hour in air-circulated oven, air
upP | PUNCHABILITY ow parallel to specimen
SNIIESRONTITY ELABIE PUNCHABILITY —Excellent
) - SURFACE RESISTIVITY, megohms
and CuCr.ap LaMIicom is competitively €-96/35/90 . 73X 10
riced! VOLUME RESISTIVITY, megohm cm.
priced! C-96/35/90 ... 37 x 10°
) 3 is available WATER ABSORPTION
CuCrap LAMI(,OI{)‘IS ula )lc.N()_lV, 1AG ., £l /105 0-20/2
in several grades. Tell us your require- copp e 01%
T Ll Y i 1716 thy E-1/105 4+ D-24723
ments o1 problems or ask to have a copper romoved ..o 0.7%

Mico Sales Engincer call.

MICA /m/a@z COMPANY

Schenectady 1, New York
Offices in Principal Cities
In Canada— Micanite Canada, Ltd., Granby, Quebec

LAMICOID @ (Laminated Plastic) « tAICANITE ® (Byilt-up Mica) « EMPIRE ® (Coated Fabrics and Papers)s FABRICATED MICA < ISOMICA ®
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PYRAMID SOLID DIELECTRIC GLASSEAL.

© POINT PREFER

1

/New York

Burton Browne

1. Hermetically sealed in metallic cases.
2. Power factor less than 1%.
3. Subminiature in size.

4. Available in both inserted tab and extended

foil constructions.

For complete engineering information contact your

local Pyramid representative or write to—

CAPACITOR DIVISION

PYRAMID :ccrue conomy

1445 Hudson Blvd. * North Bergen, N. J.

CAPACITORS FOR

eNCE

Especially sturdy capacitors capable of with-
standing vibrational stresses of high accel-
eration and frequency, and severe shock con-
ditions encountered in guided missiles and
airborne equipment.

Utilize new, rugged compression-seal type,
glass-to-metal solder-seal terminals. Termi-
nals will not work loose or rotate under any
operating conditions.

Functional opcrating range from —55°C to
+125°C.

Operates normally under severc humidity
conditions.

Production tests for voltage breakdown, cc-
pacitance, power factor, insulation resistance
and seal are performed on a 100% basis.

Capacitance range: .001 mfd. to 1.0 mfd.;
voltage range: 100 to 600 V.D.C. operating;
can be provided to standard tolerance of
+20% or to closer tolerance, if desired.

+ FACTORS
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One big family
with a single thought

Whether you need terminals, clips, coils,
chokes; capacitors — or any of a number
of electronic components — you can be
sure they’re right if they’re made by CTC.

One continuing basic idea governs the
manufacture of every CTC product. And
that idea is: quality control. We could not
guarantee our products as we do without
a constant check of numerous details that
determine reliable performance. Our qual-
ity control engineers see to it that these
manufacturing standards are consistently
maintained — from close scrutiny of raw
materials right through to inspection of
finished product.

Pictured here are a number of com-
ponents available at CTC including our

CAMBRIDGE THERMIONIC CORPORATION

makers of guaranteed electronic components,

three kits. These components come in
standard form and are also custom engi-
neered to meet your particular require-
ments. We would be glad to give you com-
plete details, including specifications and
prices, on any or all CTC units — as well
as information on how CTC components
can be specially designed to solve your
electronic components problems.

You will find it well worthwhile to use
components that are guaranteed. Write to
Cambridge Thermionic Corporation, 437
Concord Avenue, Cambridge 38, Mass.
West Coast Manufacturers contact: E. V.
Roberts, 5068 West Washington Blvd.,
Los Angeles 16 and 988 Market Street,
San Francisco, California.

custom or standard

4 CTC Components shown include: A. capacitor; B. standard and insulated terminals;
C. coil form kit; D. panel hardware; E. coil kit; F. RF choke kit; G. coil forms and
coils; H. standard and custom terminal boards; I. shielded coil form; J. RF chokes;
K. diode clipa.

ELECTRONICS — October, 1955
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New Formica 4-point laminated plastics service---
valuable aid for the electronics engineer

Formica has just announced a new laminated plastics service of real for rapid delivery . . . to serve your

value to you in your search for new materials to improve the perform-

ance and reduce the cost of electronic components.

This new service makes it easy for
you to evaluate and apply Formica
laminated plastics. Here’s how it
works:

1. Application engineering ana-
lyzes your application and recom-
mends one of Formica’s 53 standard
grades . . . if it meets your require-
ments. This saves your time.

2. Research can produce a new

| ook o R i T g

THE FORMICA CO.,

96

4640 SPRING GROVE AVE.,

FORMICA®R_the most famous name in laminated plastics — engineered for industry, Beauty Bonded for the home.

grade with properties engineered to
your exact specifications, thus sav-
ing time and lowering development
cost.

3. Fabricating, molding and post-
forming bring Formica material to
you in any shape or size—quickly,
accurately and 1n volume.

4. Customer Stock Service: For
the first time large stocks of stand-
ard sheets and rods are now ready

TSR BT T Y

Want more informatian? Use post card on last page.

CINCINNATI 32,

fast moving production schedule.

For further information on how this
unique new service can implement
your product research and develop-
ment, call your Formica district
office, or . . .

Send for your free copy of
-~ the new *‘Formica 1" folder
{form 581)

Industrial

FORMICA
Lom, 3
Poys in Performance

OHIO
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OW ARE YOUR COMMUNIGATIONS ?

Do the booklets, pamphlets, and manuals you usc really work for you?
Are these vital publications, that tell the story of your products and your
company, as cifective, rcadable, well designed and illustrated as they can
be? Today more than ever, your entire operation is judged by each annual
report, employee manual, and public rclations piece that you produce.
Have you examined your communications lately? If you have any doubt
as to the impact of your instructional and promotional Hhterature,
remember . . .

COMMUNICATION IS OUR BUSINESS

For a good many decades McGraw-Hill has stood for complete coverage
in the business literature field. Now the McGraw-Hill TECHNICAL WRITING
Service offers a new approach to your publication problems — an inte-
grated writing, cditing, illustrating, and printing service for the custom
production of: INSTRUCTION MANUALS, PRODUCT BULLETINS, TRAINING AIDS,
INDUSTRIAL RELATIONS LITERATURE, ANNUAL REPORTS, COMPANY HISTORIES,
PROCEDURAL ¢UIDES and other collateral literature. More than 150 editorial
and graphic experts are at your disposal, ready to prepare high-quahty
material to your own or government specifications. Save time, save money

. and make your communications work! Lct owr staft be your staft for
technical and business publications.

McGraw-Hill Book Co. TECHNICAL WRITING SERVICE

Write or phone Technical Writing Service, McGraw-Hill Book Co., Inc.
330 West 42nd Street, New York 36, N. Y. e LOngacre 4-3000

This service is available thvough ad agencies.
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TUAL SIZE
with double-pole yl switch

{

i b

MINIATUR

SERIES F

Approximately 33" in diameter exclusive

s

RATINGS: 0.3 watt through 10,000 ohms.
0.1 watt above 10,000 ohms.

"

of terminals, these tiny units
MAXIMUM VOLTAGE: 350 volts.
SRR SIMERSITE provide full Stackpole variable resistor quality
Diameter: 0.1235" to 0.1245". il in the smallest practical sizes yet produced.

Max. Depth FMS: 33" without switch.

3" incl. switch and ferminals. Stackpole composition carbon resistance

Std. Llengths: Same as furnished on - element with gold-plated ring and contact
Stackpole Type LR controls. g
Screw driver slot: 0.040" =+ 0.003 ~ hub springs assure quict and stable operation.

wide by ¥, == 0.010 deep. Random
slot preferred. Resistance ranges, tapers, and other

Knurls for finger adjustment: ;" long. . . .
g b specifications to RETMA standards. Samples

Flats: 0.094" =+ 0.002" by 3" = Y%,"
or to within 13" == %" of bushing,

i oy gladly supplied to quantity users on request.
whichever 1s shorter. ‘

Electronic Components Division

STACKPOLE CARBON COMPANY, St Marys, Pa.

In Canada: CANADIAN STACKPOLE LTD., 550 Evans Ave., Etobicoke, Toronto 14, Ont.
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New G-Evazz=se" component rectifiers top 80,000-hour-life expectancy

Life expectancy has now been raised
from 60,000 to over 80,000 hours for
General Electric’s new miniature Vac-
u-Sel rectifier stacks. Achieved by con-
stantly improving processing tech-
niques, this 20,000 hour increase in life
is backed up by laboratory tests. De-
veloped for electronic, industrial-con-
trol, and power applications, these units
offer compactness and stability of
electrical characteristics. Ambient tem-
peraturc range is broad— —65 C to
130 C—and a wide variety of sizes,
housings and finishes are available.

The **Selecto-Chart” shown below is
part of a new application approach
developed by G.E. It gives you greater
freedom of design in selecting from the
many rectifier sizes and types. Send for
GEA-5935A, GEA-6273.

Registercd trade -mark of General Electric Co.

NORMAL RATFN CURRENT WITH RESISTANCE 1OAD. DERATE
[+1:] FOR CAPACITANCE LO/\‘DS CONVECTION "(‘L'LED

(] -HW I
e SUREIT:

COMPACT RECTIFIER STACKS offer designers INCREASE IN LIFE EXPECTANCY is shown in SELECTION IS EASY with new G-E Vac-u-Sel
stable electrical characteristics. typical curves for 45-volt cells. rectifier “Selecto-Chart,

GE molded-case circuit hreakers provide safe fuseless circuit protection

@ Thermal-magnetic trip elements in G-E
i molded-case circuit breakers help guard
conductors against short circuits and
£ sustained overloads. Operation is cool,
o life is lengthened through de-ionizing arc
quenchers that quickly dissipate arcs.
Extra safety results from trip-free
< operating mechanism that opens con-
tacts against overcurrents even if handle
is held closed. Solderless lugs, straight-in

wiring make installation simple.
Ratings from 10 through 600 am-
peres for circuits of 120, 249, 480, 600
. b volts a-c¢, and for 125, 250 volts d-c.

L GEC-1032.

—GENERAL @B ELECTRIC—
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TIMELY HIGHLIGHTS
ON G-E COMPONENTS

G.E. cuts radar transformer weights up to 35%

Small or large, narrow or wide, light
weight, long life—whatever your re-
quirements, General Electric will build
high-voltage, oil-filled transformers and
inductors to your specifications. The
picture at left, for example, shows how
G.E. cut 61 pounds from a typical
radar power supply by redesigning with
smaller embedded-layer coil. These coro-
na-free componentsare suitable for many
electronic applications other than radar.

Among the advantages of these
smaller and more reliable G-E com-
ponents are: (1) more efficient cores
permit weight savings to 119, (2)
alumina terminals add reliability, and
(3) the use of Formex* wire and new
embedded-layer winding techniques re-

duce coil sizes as much as 539%,.

All G-E radar components are de-
signed for compact installation. All can
be manufactured to MIL-T-27 speci-
fications. All have characteristics and
features to meet a wide range of re-
quirements. G.E.’s fully equipped model
shop pools enginecring and manufactur-
ing skill to fulfill your needs. The shop
can deliver prototype units for your
experimental or system development
projects—in a hurry—because work on
your jobs begins immediately. Testing
is strict. Vibration, thermal-cycling and
moisture resistance tests are extra steps
that can be taken by G.E. to assure
components of the highest quality. Ask
for Bulletin GEA-5963.

*Registered trade-mark of G.E. Co,

Two oz. switchette operates up to 50,000 ft. alt., from —70° F to 200° F

Versatile, corrosion-resistant and com-
pact, General Electric Size 2 switchettes
perform perfectly under extremes of
altitude and temperature, combine low-
inertia moving parts with high contact-
tip force. Totally enclosed contact
structure protects it from tampering
and dirt. Screw-type terminals simplify
wiring. For aircraft use where vibration
is severe and space limited, its snap
action and double-break-contact con-
struction are especially valuable. Spring-
return button on the housing can be
actuated by lever, bellows, or other
means. Bulletin GEC-207A.

Fractional-hp motors

c Rectifiers
omponents i

Meters, instruments Indicating lights

Dynamotcrs Control switches
Copacitor. Generators
Transformers Selsyns
Pulse-forming networks Relays

Delay lines Amplidynes
Reactors Amplistats

Termrinal boards
Push buttons
Photovoltaic cells
Glass bushings

Motor-generator sets
Inductrols

Resistors

Voltage stabilizers

EQUIPMENT FOR
ELECTRONIC MANUFACTURERS

Development
and Production

Equipment
Soldering irons
Resistance-welding con-

rrof
Current-limited high-
potential tester

Insulation testers Name
Yac -tube voltmeter
. Ub. m Company ..
Photoelectric recorders
Demognetizers City

ELECTRONICS — October, 1955
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General Electric Company, Apparatus Sales Division
Section A667-32
Schenectady 5, N. Y.

Please send me the following bulletins:
\/ for reference only
[0 GEA-5963 Radar Transformers

[J GEC-207A Switchettes

[[J] GEC-1032 Molded-case Circuit Breakers

] GEA-5935A Miniature Vac-u-Sel Rectifiers

[0 GEA-6273 New Vac-u.Sel Component Rectifie-«

memms TURN PAGE FOR MORE G-E COMPONENT HIGHLIGHTS }

X for planning an immediate project
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INFRA-RED LAMPS subject new G-E capacitor to 125° C ombient temperature.

New G-E high-temperature Tantalytic™ capacitors
operate in + 125 C ambient at full voltage

Where quality, long life and small size
are required in high-temperature, minia-
turized, high-reliability equipment, spec-
ify General Electric’s new 125° C Tan-
talytic capacitors. Designed to operate
at full voltage in high temperature, they

LIFE TEST AT i00¥ 125 C

| i I
L 1
l \( l?ONR! TEMP

OF INITIAL CAPACITY
=

100 T 10,000
TIE IN HOURS

LONG LIFE of G-E 125° C Tantalytic capacitors
is shown by graph of life vs. loss of capaci-
tance for typical 100-v d-c unit,

meet the tough requirements of minia-
turized military equipment: energy
storage, filtering, or by-pass applica-
tions in electronic ordnance, guided
missile, navigation, communication, and
control equipment.

PERMISSIBLE APPLIED WYDC AT DIFFERENT TEMPERATURES
At DIETERE

LS

150

\ 100% AT 125 ‘(\
|

YOLTAGE RATING AS & % OF 125 C RATING

9
8 95 105 15 5
‘OPERATING TEMPERATURE °C

HIGHER VOLTAGES than 100 VDC con be
applied with no life loss at ambients below
roted +125° C os shown above.

Three rectangular case sizes permit
ratings from 36 uf at 100 volts d-c to
180 uf at 30 volts d-c. All three sizes
have same square base, varying only
in height to maintain high volumetric
efficiency at lower ratings.

Features: low leakage currents, long
shelf and operating life, availability in
polar and nonpolar construction for use
in both a-c and d-c circuits. When
operated at ambient of 125° C at rated
voltage, units meet qualification re-
quirements of 1000 hours with not more
than 20 per cent loss in initial 25° C
capacitance.

Unlike other types of Tantalytic ca-
pacitors, the foil construction offers
chemically neutral electrolyte to mini-
mize corrosion danger, plus excellent
mechanical stability and freedom from
electrical noise under shock or vibration.
Ask for Bulletins GEA-6258 and GED-
2620.

GENERAL @3 ELECTRIC

100

Want more information? Use post card on lost page.
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DESIGNERS
DIGEST

6.E. protects equipment with instantaneous voltage stahilization within +17%

OUTPUT VOLTAGE, YOUTS
&
3

General Electric voltage-stabilizing
transformers are completely automatic.
The compact units offer low losses, high
input factor, fast response. They are
easily installed, have no moving parts,
and need virtually no maintenance.
Often designers find standard units most
satisfactory, either incorporated in new
equipment or adapted to existing cir-
cuits. If special units are required, G-E
engineers will co-operate in finding solu-

G-E saturahle reactors control individual power loads at low cost

Faced with fixed power sources, appli-
cation and design engineers can draw
on General Electric’s “‘design pool” of
more than 1000 different saturable re-
actor designs. This will simplify solving
the problems they often face of con-
trolling individual power loads man-
ually or automatically at low cost. Very
efficient even at light loads, a G-E
saturable reactor provides control in an
a-c circuit by direct current. Adjust-
ment is smooth all the way. They can
be satisfactorily utilized in a wide range
of applications, including electrically
heated furnaces and boilers, or milk
pasteurizers and X-.ray equipment.
Apply them, too, in reduced-voltage
starting, or continuously adjustable re-

ELECTRONICS — October, 1955

TIMELY HIGHLIGHTS

ON G-E COMPONENTS

VOULTAGE STABILIZATION CHARACTERISTICS OF A TYPICAL

STANDARD 115- OR 230-VOLY UNIT OPERATED AT VARIOUS LOADS

OUTPUT VOLTAGE

O 1000

RATED INPUT
o VOUIAGH RANGE -8

w1 e e e
W W o ow ow

E I I
W ue  im iw

53

"
n

LOAD CURRENT

¥31}

INPUT VOLTAGE, VOLTS

Output voltage is stabilized within
two cycles as load current jumps from
Q.to full load.

tions for you. You can use them in

literally hundreds of types of equipment.
New applications and new methods of
applying these voltage-stabilizing trans-
formers are continually being dis-
covered. The rapid responses of control
with these units are shown graphically
in the three curves at right, and typical
characteristics above. Bulletin GEA-
5754A.

INPUT VOLTAG”

MAMAAR AAAAAANA

OUTPUT VOLTAGE

Output voltage is stabilized in less
than 1% cycles as input drops from
130 to 100 volts.

OUTPUT VOLTAGE

AAAARART
dUUUU\!UU

active load banks. G.E. can design them LOAD CURRENT
in a wide variety of a-c and d-c ratings
to meet vour special application needs.

Bulletin GEA-6354.

Ovutput voltage is stabilized within two
cycles as toad current jumps from half
load to full load.

General Electric Company, Apparatus Sales Division
Section A667-32 -

Schenectady 5, N. Y.

Please send me the following bulletins:

\/ for reference only X for planning immediate project

[] GEA-6258 125C Tantalytic Capacitors [] GEA-6354 Saturable Reactors

] GED-2620 Capacitors for Electronics [] GEA-5754A Voltage Stabilizers

For information on other products, contact your nearest G-E Apparatus Sales Office.

Name

COMPANY e eenn

Y .- o it mge s < s oo e i e State. . el
Want more information? Use post card on last page. 1
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CABLES CONSTRUCTED with
BAKELITE POLYETHYLENE and VINYL PLASTICS

~eed the components of tis 150

Designed for business use, the IBM 702 Electronic Data Process-
ing Machine has its component units housed in separate cabinets.
This permits assembly of the most efficient system to fit user’s
needs. Essentials are the arithmetical and logical unit, the opera-
tor’s cantrol console, magnetic tape units, an input card reader,
and an output printer and card punch. One or more magnetic
drums are also often included.

Three input-output cables are shown leading into the central This picture shows the tape control unit employing two harness
rocessing unit of the machine. They are separated here by a cables through which its signals are transmitted. Two power
Elament transformer. cables are at left.

102 Want more information? Use post card on last page. Octaober, 1955 — ELECTRONICS



The IBM 702 Electronic Data Processing
Machine has a capacity of more than ten
million operations an hour. M ade up of half
a dozen or more units, depending on the
user’s needs, the system can be assembled
to assure utmost flexibility of operation.
To carry the signals between the units,

Here, two cables are interconnecting two process-
ing maehine units through a junction box. Wire
mesh reinforcements are strain relicvers which keep
cable from being pulled out of lead-ins accidentally.
Cable miade by Plastoid Corporation,

Hamburg, N. J.

the manufacturer uses input-output cable
covered with BakeLiTE Brand Vinyl Plas-
tic. The cable contains 52 conductors in-

sulated with BakeLite Vinyl Plastic and L
. . 4 . ¥
40 miniature coaxial cables insulated with N
BakeLiTE Polyethylene. "
. r -
These BakeLite plastics offer a number w3
of safeguards and advantages for cable
construction. Polyethylene has an excep- =
=

tionally low and stable dielectric constant 3
and low power factor. Vinyl plastic is flex- '“_&

ible, tough and abrasion resistant—an ex- il 4
E
cellent protective material for complex L

cable assemblies. BRAND

Your own particular application for wire E : Po Iye t hylen e 9 “d VI nyl

and cable may well benefit from the use of : .
BakeLite Polyethylene and Vinyl plastics, R _ Plastlcs
as insulation or jacketing. Write Dept. KM- : A

50 for data and engincering assistance.

=

o A ek e A
s i 5

BAKELITE COMPANY, A Division of Union Carbide and Carbor Corporation (88 30 East 42nd Street, New York 17, N. Y,
In Canada : Bakelite Company, Division of Union Carbide Canada Limited, Belleville, Ontario
The term BakeLiTe and the Trefoil Symbol are registered trade-marks of UCC

ELECTRONICS — October, 1955 Want more informaiion? Use past card on last page. 103
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In magnetrons, too
CRUCIBLE PERNMANENT MAGNETS

provide maximum energy. .. minimum size

In designing magnetrons for radar systems — or investment cast to the exact size, shape,
or any very high-frequency oscillator applica- tolerance and finish you need.
tion — you can be sure of a consistently higher Crucible has been one of the largest pro-
energy product with Crucible alnico magnets. ducers of permanent magnets since the de-
This means more power from a minimum size  velopment of alnico alloys. Its unsurpassed
magnel! magnet experience is backed by over 50 years
Crucible alnico permanent magnets are of fine steelmaking. That’s why the best solu-
made to meet practically any size requirement tion to magnet problems starts with a call to
from a fraction of an ounce to several hundred Crucible. Crucible Steel Company of America,
pounds. And they’re sand cast, shell molded Henry W. Oliver Building, Pittsburgh 22, Pa.

lc R U c I B I.E first name in special purpose steels

Crucible Steel Company of America
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NOW

s, 1y and '/ watt Molded Precistors

MOLDED DEPOSITED

IRC molded Deposited and Boron Carbon CARBON PRECISTORS
Precistors are now available in 1§, !4 and
——— st i (OO, —————

14 watt sizes. These 19, precision film type

. . . Type MDA—% Watt
resistors combine the advantages of high

stability, small size and low cost in either S |

deposited carbon or boron carbon units.

. . Type MDB—Y Wa
Ratings are based on full load at 70°C. ambient. '8 1

TERYE
The molded plastic housing provides complete e MBC 1%
mechanical protection, minimizes the effect of Type MDC— Y Watt

moisture and improves load life characteristics.

MOLDED BORON

Equivalent In Size To IRC’s Popular Types BTS *+BW'!2 ¢« BTA CARBON PRECISTORS
R
- r 1
e T Type MBA — % Watt
C A I B
LRI
e N i MBRBAX
Precistor IRC Size Dimension Type MBB— Y% Wan
Types Equivalent A B C D
MDA — MBA BTS e | W | e | 28t | e e
MDB — MBB BW %' | o | 1 | L0257 T T e STEY TV i g
- 234,07 1 0 14 0t _032”
MDC — MBC BTA Y Ve 1% R P, o

INTERNATIONAL RESISTANCE CO.
Dept. 232, 401 N. Broad St., Philadelphia 8, Pa.

Precision Wire Wounds ¢ Ultra HF
and Hi-Voltage Resistors ¢ Low
Value Capacitors « Selenium Recti-
i fiers + Insulated Chokes + and
Hermetic Sealing Terminals

Voltmeter Muitipliers ¢ Boron &
Deposited Carbon Precistors »

In Canada: International Resistance Co., lid., Toronto,
Licensee

Send me data on:

) Molded Deposited Carbon Precistors

[} Molded Boron Carbon Precistors

Controls and Potentiometers Nome ===
+ Power Resistors ¢ Low Wattage Compony__
Wire Wounds ¢ Germanium Diodes Address
* Insulated Composition Resistors
o City State

1
[N e

ELECTRONICS — October, 1955 Want more information? Use post card on last page. 105



106

Inferflock

1RADE MAaRK

Sub-Miniature Plugs

Eliminate Soldering For Fast Installation Of Speaker Kit!

Now, one model takes the place of three in the new
Gray Audograph line. These famous dictation machines
are designed with built-in eyelets to receive Type "“C”
Interlock Plugs. When speaker-equipped models are
ordered, specially designed speaker kits, wired with
the Sub-miniature Plugs, are quickly and easily
pluggedin.HubbellInterlock’sexclusive automatic lock-

ing-quick disconnect feature makes possible a solder-
less, low contact resistance connection from the speak-
er kit to the panel eyelets, The tiny Type “C” Plugs
are also easily and quickly disconnected for mainte-
nance or replacement of speaker if necessary. Our
Development Laboratory will cooperate with your En-
gineers to adapt Inferlock for your specific applications.

Sub-miniature Plugs: Cat. No. 601C31 -« For Further Information, Write Dept. A [setr-tockine

@y

R

Want more information? Use post card on last page.

HARVEY HUBBELL, INC. =

CONNECTORS
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NOW

a new wire wound potentiometer

The mechanical and electrical features of Type 2W
Rheostat-Potentiometer are designed for
current and future electronic circuits. This modern,
2 watt unit offers maximum application
adaptability plus typical IRC superior performance.
Electrical operation is improved by one-piece
center terminal and collector ring, and direct
contact between collector ring and contactor.
Advanced mechanical design anchors winding
securely to strip, locks element into position,
and assures accurate location of terminals.

IMPROVED DESIGN FEATURES

’ Better Heat Dissipation
> Greater Dust Protection
Increased Mechanical Rotation

Increased Electrical Rotation

' More Resistance Values

Double and Single Taps Available

Voltmeter Multipliers ¢« Boron &
Deposited Carbon Precistors o
insulated Composition Resistors »
Power Resistors ¢ Controis and
Potentiometers = Low Wattage
Wire Wounds « Germanium Diodes

Precision Wire Wounds ¢ Ultra HF
and Hi-Voitage Resistors = Low
Value Capacitors ¢ Selenium
Rectifiers « Insulated Chokes ¢
Hermetic Sealing Terminals

ELECTRONICS — October, 1955

Equivalent To JAN-R-19
Style RA20 Specification

O
F ] ‘/4[[ %
New IRC Eesign
Smaller and More Compact

5
-

2 Watt Power Rating E Based On 60 'C. Rise
o Abave 40°C. Ambient

SEND COUPON FCR DATA BULLETIN

INTERNATICNAL RESISTANCE CO.
Dept. 234, 403 N. Broad Street, Philadelphia 8, Pa.

In Canada: Internationoi Rzsistance Co., Lid., Toronto,
Licensee

Send Bulletin describing Type 2W Potentiometers:

Name

Title

Company

Address —

City State

Want more information? Use post card on last page.
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RCA-5693
Sharp-Cutoff Pentode

RCA-5691
High-Mu Twin Triode

RCA-5690

Full-Wave Vacuum Rectifier
RCA-5692

Medium-Mu Twin Triode

RCA “SPECIAL REDS”” COVERED BY WARRANTY TO GIVE
AT LEAST TWO YEARS OR 10,000 HOURS OF SERVICE

RCA “Special Reds”—built for long life—are specially designed to with.
stand extremes of temperature, humidity, atmospheric pressures, vibration,
impact, and mechanical shock. Recommended especially for industrial
electronics and airborne communications equipment.

T hmmum-
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FOR DEPENDABILITY ... RCA-4X150A BEAM
POWER TUBE

FCA-4X150A . .. manufactured at RCA’s modern Lancaster
clant. .. is a compact, forced-air-cooled, beam power tube of
oaxial-electrode construction—with a max. plate-dissipation
rating of 150 watts. For UHF power amplifier, or oscillator serv-
iee up to 500 Mc. Also may be used as wideband amplifier in
wdeo applications. The dependability of the RCA-4X150A has
been proved in military and commercial applications.

RCA “PENCIL” TUBES FOR METEOROLOGICAL SURVEY,
AIRCRAFT CONTROL EQUIPMENT, COMMUNICATIONS,
AND UHF TEST EQUIPMENT

RCA-6263,-6264,-5876,-5675,-5893,-5794,-6562, and-6173 . . . eight
types featuring small size, light weight, low heater wattage, good thermal
stability, minimum transit time, low lead-inductance and low interelec-
trode-capacitances. These types include tubes for power amplifier, fre-
quency multiplier, pulse detection and oscillator applications. Investigate
these highly efficient tubes for your designs. For catalog information on RCA
“Pencil’’ Tubes write for booklet RIT-104,

TWIN BEAM POWER TUBE FOR
UHF COMMUNICATIONS SERVICES BETWEEN
450 AND 470 Mc

RCA-6524 .. .25 watts max. plate dissipation (ICAS).
As push-pull rf power amplifier in class C service (ICAS) at
462 Mc, the 6524 has a max. power input of 45 watts and
can deliver a power output of approximately 20 watts.
Features high power sensitivity, compact size, and sturdy
construction. For use as push-pull f power amplifier,
frequency tripler, or audic modulator in fixed or mobile
communications. (Medium-button septar 7, pin base.)

RADIO CORPORATION of AMERICA

TUBE DIVISION
®

Want more information? Use post card on last page.

MHARRISON, N. 4.
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NEW ‘HEART TERCB” OF THE AIRLINES

Air ravigation, todz®, :cmquers stormy w2alher zones by means of
“weather radar”’ wheh zu des a rcraft to the 2atas of [2ast turbulen ze.
The RCA-6521 N agr etron—th2 very heart of ‘weatier-radar’” equip-
me t—was des gred spec ficz ly for this se-vize. Of tre internal-resa-
nart-circuit type wit~ an integral magnet, th2 CA-€521 is desigred
and conservatively r=ted for ong, reliasle p2riormaie as a pulsed
osci lator at a fixed fr=quency of 500 Mc. Itis capahle cf giving a peak
pow=r output o° 1LC Kw.

ELECTRONICS — October, 1955
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ELECTRON TUBES

SEMICONDUCTOR DEVICES

BATTERIES
TEST EQUIPMENT

TWO NEW RCA PUBLICATIONS

#PG1018 . . . “RCA POWER & GAS TUBES”
... 24 pages of technical data on 178 RCA
vasuum power tubes including forced-air-
cocled and water-cooled types, rectifier types,
thyratrons, ignitrons, magnetrons, and vacu-
umr -gauge types.

#RaT-104...“RCA RECEIVING-TYPE TUBES
FOR INDUSTRY AND. COMMUNICATIONS”

. 20 pages of technical data on 130 RCA
small industrial tubes including “Special
Reds”, ““Premium’’ types, “Pencil”” and other
types for special UHF applications, glow-dis-
cherge types, thyratrons, computer types,
low-microphonic types, and many other types.

. ELECTRONIC COMPONENTS

Want more information? Use post card on last page.

Call Your RCA Representative:

East: HUmboldt 5-3900
744 Broad Street
Newark 1, N. ).

Midwest: WHitehall 4-2900
Suvite 1181,
Merchandise Mart Plaza,
Chicago 54, Iil.

MAdison 9-3671
420 S. San Pedro Street
Los Angeles 13, Calif.

FOR TECHNICAL INFORMATION

W -ite: RCA, Commercial Engineering, Sec-
tios J-19-R, Harrison, N.J. Use this coupon.
Circle items in which you are interested.

Special Reds” 6521 4XI150A 6524
Booaklet #RIT-104 Booklet #PG101B

Name.

Postion

Company

Address.
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« SERVO MOTORS « MOTOR GENERATORS ¢ SYNCHRONOUS-HYSTERESIS MOTORS

Write for literature and information! Use G-M charts and
specifications to select the best values for the control
phase of your servo motor. Whether you are designing
a new system, or seeking better performance in an exist-
ing system, let G-M help.

Let G-M supply the right motor to

fit your system! By specializing in servo
motors—not systems—G-M can offer you a
broader range of sizes and characteristics.
You choose from all the standard sizes . . .
plus standard sizes specially modified to meet
specific circuit requirements. Or, request a
G-M tailor-made servo motor with the cor-
rect combination of impedance, voltage and
other values to meet your exact circuit re-
quirements. You get the right motor—right
on time—when you specify G-M Servo Motors!

(G- Servo Motors

manufagtured by the Components Division of

G-M LABORATORIES 'INC.

4336 N.Knox Avenue ¢ Chicaio 41

110 Wart more information? Use post card on last page. October, 1955 — ELECTRONICS



Raytheon — World’s Largest Manufacturer of Magnetrons and Klystrons

HEWLETT-PACKARD COMPANY

M MOTOROLA

Q o
o M

Gilfllean

4 - \%
Founp THE WORY

WHY LEADING MANUFACTURERS USE
RAYTHEON MAGNETRONS AND KLYSTRONS

Excellence in Electronics

RAYTHEON MAKES:

Magnetrons and Klystrons, Backward
Wave Oscillators, Traveling Wave
Tubes, Storage Tubes, Power Tubes,

Receiving Tubes, Transistors

A good test of any product is the company it keeps.
The famous trademarks above belong to only

four of the many distinguished companies

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 MANUFACTURING COMPANY
Microwave and Power Tube Operations, Sec. PT-26

Waltham 54, Mass.



ALLIED’S

Sensitive
Versatile

Stable

This new polarized relay, designed
and manufactured by Siemens &
Halske Company of Germany, is now
available from Allied Control, and in
the near future will be produced by
Allied with the technical assistance of

Siemens & Halske.

Types Trls 63 to 69 are recom-
mended for use in industrial applica-
tions where the special features of a
polarized relay are required, or
where its inherent high sensitivity,
long life and precision operation are
desired. They are available with trans-
parent or metal dust covers and are
produced with solder terminals or 16
point plug-in bases (sockets are avail-
able from Allied Control). Bulletin
TR gives complete details.

For military applications, these relays
will be available hermetically sealed
with either solder terminals or 16
point plug-in base.



POLARIZED RELAY

Specifications For Allied’s Types Trls 63-69

| Type Number [ Tse3 | Trse4 PTI«SS [ Tris66 | Tris67 | Tris68 | Tris 69 |
Description | Positions l 2 | 3 7 | 2 | 3 | 2

o Magnetic L_otchii 1 I i B 1

Operation | High High Null- Magnetic | Spring Nuli- Spring |

| Contact [ Sensitivity | Center Latch Biased Center Biased |

| - o | Pressure | ‘L | I _4

Conf_oc_f Arrangement SPDT SPDT DPDT | SPDT 1 DPDT__‘_ D_PDT il

for telegraphy

Circuit Symbol | 52 52 -
reit Symbols R B ey i e i S e o

"“Operate” Excitation Amp. Turns | 7 l 2 J[ 2.2 9D I 4 15
| "Operate” Power | wwatts | 500 40 | 50 300 250 | 160 | 2250
Working Excitation | Amp.Tums | 15 i 4 | 6 10 | 10 10 25 |
Working Power 4 Watts | 2250 160 | 360 1000 | 1000 1000 6250
?:Releos;" Excitation Amp. Turns # B 22 | [ 2.4 4 5
| Max. Rate of Operation | Oper./Sec. | 200 | 200 200 | 200 | 100 200 | 100
Contacts: Silver, General Purpose Dielectric Coil to Frame 500v rms.
2 amp., 28v d-c resistive load Test Contact to Contact 350v rms.
Platinum Alloy Allovilevat, M Voltage Contact to Frame 500v rms.
- Coil to Coil 150-500v rms.
Applications up to 1 amp. | | Signdard | Resistances from 1.1 fo 18,000 ohms |
RiGtjpumeAiioyi6. ey Bty Coils Max. number of windings 8
Applications above 1 amp. I Max. Continvous Loading I watt
Max. Continuous Current 5 amps. Temperature T Max. Ambient  85°C !

DIMENSIONS

PLUG-IN SOLDER TERMINALS

() ALLIED CONTRO

ALLIED CONTROL COMPANY, INC,, 2 EAST END AVENUE, NEW YORK 21,N.Y,

AL 187
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"l Tenney; TéStifn(; |

e it 4
A TenneyZphere altitude chamber proved ﬁ Ia. i r

his equipment would not fail — epen in E‘j l.! mi
emergerncies. by

Every day, all over the world, Tenney Test Chambers
in military and civilian installations uncover defects in
critical equipment and components. More than 3,000
Tenney Test Chambers are now in use, improving

product performance and protecting life by duplicating TENNEY ALTITUDE CHAMBERS COVER
every severe environmental condition accurately. .. ALL CONDITIONS
dependably. This Walk-In Chamber tests fire control .

equipment at extreme temperatures and altitudes at the ® Altitude: Sea level trizO0,00)O feeot and over
Crosley Division of Aveo Manufacturing Corporation. ;Temr_ﬁel_‘ature: —120°F to +500°F.
Tenney advanced-design, quality equipment brings egulrln 3d;1;y. IOZ’ttg 100%.

accurate environmental testing within easy reach of g g P

every manufacturer.

Tenney’s specialized engineering and design
staff is the largest in the industry—let them

< ." ' e n n e q lgs‘lip y'ou solve your testing problems, Write
? /o ay!
" ENGINEERING,/NC.

DEPT E-10 1090 SPRINGFIELD ROAD, UNION, N. J. Plants: Unlon, N. J. and Baitimore, Md.

Member of Envitonmental a N - . = .
Equipment Institute Engineers and Manufacturers of Refrigeration and Environmental Equipment

D
o]
S

Salss Offices: Baltimore; Chicogo; !ndianapolis; Kansos City; Los Angeles; New York; Son Francisco; St. Louis; Ottowa, Canada
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Our naw, ultra medern plant g oy
incorporates the lodest developmenfs i
in produch:)n and resecrch fac1|mes.

We will endeavor ta make fullesf &

~use of these to give you the best

i

in qucﬂny .the fastest in oroduction.

: Y‘qur confidence m»EPR made

i 7 {E0 - Think of EPR... - e = = apdEs
RES'STOR i’ROBlEM'j Lzading Manufacturer of- ) 2 ﬂ“s ‘:‘“owth: Eo§5|b|3 We WI“ d? QU e
\ g T = PRECISION - i=besﬁ6 continue h} deservle. L e vy
et U AL Wire Wound Resistors gl e 3 oL i be: i et SR W
: ] : o i = EPP Means - Engmeenlg = Production ¢ Re-sean:;% Ay i .

EASTERN PREGISION RESISTOR OORP

675 Barbey S!reet

E i i
s S e . 3 i W - e =
£ i 2%] DT =
N-CAPS . e : ; :
Encapsaloted Resistors - RC & L Potted Netwerks
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Eimac Amplifier Klystrons and Circuit Components

—the easy, economical approach to high power,
UHF/microwave transmitters

Design and construction of a high power UHF/micro-
[ wave transmitter for beyond-the-horizon communication
and other microwave applications is simple and
straight-forward with an Eimac amplifier klystron and
circuit components. In fact, it's easier to buijld than a
low frequency Class C amplifier. Eimac high power
amplifier klystrons, plus Eimac circuit components con-
sisting of A) Magnetic framework B) RF output load
coupler C) Magnetic beam-control coils and D) Con-
venient tuning wide range RF resonant cavities comprise
the essential elements of a final amplifier package. By
adding conventional power supplies, control circuits,
driver and cabinets to the Eimac klystron-circuif com-
ponent package, high power at UHF is easily obtained.
Eimac developed klystron and circuit components pro-
vide equipment manufacturers with the easy economical
approach to high power microwave transmitters. In
many cases, existing low power equipment can be used
as a driver for the higher powered amplifier.

Radio Frequency circuitry is completed outside the
vacuum system of Eimac klystrons through circuit com-
ponents. This allows unmatched economy by eliminat-
ing repurchase of costly RF circuitry with each tube
replacement.

The reliability and performance of Eimac klystrons
is proven, as they were employed extensively in estab-
lished microwave scatter-type communication systems.

For an easy and economical approach to reliable
high power microwave transmitting equipment, investi-
gate the incomparable capabilities of performance-
proved Eimac developed klystrons and kiystron circuit
components,

=

o, B

C

Magnetic frame work Output load coupler Magnetic beam-control coils Resonant cavities

EIMAC AMPLIFIER KLYSTRONS

FREQUENCY RANGE—MC  CW POWER FREQUENCY RANGE—MC  CW POWER FREQUENCY RANGE—MC CW POWER
3K3000tA 400-600 2000w 3K20,000LF 580-720 5000w 3K50,000LF 580-720 10,000w
3K50,000LK 720-890 10,000w

L o ) : . .
3K3000LQ 760-980 2000w 3K20,00CLK 720-890 5000w 3K50.000LQ 850-1000  10.000w
3K20,000LA 470-580 5000w 3K50,00CLA 470-580 10,000w 4K50,000LQ 750-1000 10,000w

For further information write our technical service department.

EITEL-McCULLOUGH, INC.
SAN BRUNO - CALIFORNIA

World's Largest Manufacturer of Transmitting Tubes

Want more infermation? Use post card on last page. October, 1955 — ELECTRONICS



Byron Jackson Co.

SINCE 1872

watts of real power
fo drive antennas

AND MICROVOLTS TO MEASURE NOISE

S watts RF output into 50 Continuous tuning 40 MC
ohms impedance. to 400 MC —spiral dial scale
4 feet long.

160 db range of attenua-
tion —15.0 volts to 0.10 uV. Dial calibrated at intervals

CW—AM —PM operation. of 1% frequency.

MODEL %
(BJ-30A)
Hi-Power
Standard
Signal
Generator

Master oscillator—tuned Leakage fields less than 0.1
power amplifier circuit. uV/meter.

| a clear, sharp crystal note
|

! AT 440 MC!

FLEXIBILITY PLUS!...with AM, FM, PM
or Sweep Modulation available at the flip of a switch

“ Continuous coverage 10 to 440 MC. Single band; no switching.
Tunes to within less than 1000 cps of desired frequency with
respect to two-step temperature-controlled crystal calibrator.
Automatic frequency stabilization at any desired frequency.
Internal or external AM, FM, PM (alone or in conjunction
with video puise and Sync Out pulse). Sweep Frequency modula-
Multi-Purpose tion with marker pip.
Standard Signal Generator Output 0.1 uV to 0.224 volt (— 127 to 0 dbm) into 50 ohm
load. Selected output remains constant over full frequency range.
After warm-up, frequency drift is less than +0.002% in eight
hours at room temperature.

USM-16
(BJ-75A)

Byron Jackson Go. | oo

ELECTRONIC DIVISION RYAN 1-5166
Mailing Address: P.O. Box 2017, Terminal Annex

SINCE 1872 Los Angeles 54, California

ELECTRONICS — chober/ 1955 Want more information? Use post card on last page.
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“ British equipment manufacturers are making a vital contribution
to the development of electronics in all fields of application.
Their products are being exported to every corner of the world,
earning a universal reputation for advanced techniques and
excellent performance.

The majority of these electronic equipment manufacturers con-
sistently use Mullard tubes. This choice is decided upon because
they prefer the greater assurance of efficiency and dependability,
and because the vast manufacturing resources of the Mullard
organisation guarantec ready availability of Mullard tubes
wherever they are needed.

___

Write to the undermentioned distributors for full details of
Mullard tubes:—

Mullard

Electronic Tubes

In the U.S A. International Electronics Corporation,
Department E10,
81, Spring Street, N.Y. 12, New York, US.A.

In Canada Rogers Majestic Electronics Limited,
Department 1B.
11-19 Brentcliffe Road, Toronto 17, Ontario, Canada.

.

used throughout the world

MULLARD OVERSEAS LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, ENGLAND

7

Mullard is the Trade Mark of —

& Mullard Ltd., and is registered in most of the principal countries of the world. P :
MEV 25
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