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OUR MILLIONTH FILTER SHIPPED THIS YEAR. ..

FILT

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.
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Dimensions:

(3834) 1va x 134 x 2-3/16”
(2000, 1) 1%4 x 1% x 15"

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

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 150 cycle filters
for glide path systems.
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FREQUENCY FREQUENCY

Dimensions:
(7364 series) 154 x 154 x 214”7,
(8649) 112 x 2 x 4”7,

Dimensions:
(6173) 1-1/16 x 13& x 3”.
(6174A) 1 x 1Va x 2Va”.

HOKC
FREQUENCY

FREQUENCY

UNITED TRANSFORMER CO.

150 Varick Street, New York 13, N. Y. EXPORT DIVISION: 13 E, 40th St., New York 16, N. Y, CABLES: “ARLAB"
PACIFIC MFG. DIVISION: 4008 W. Jefferson Elvd., Los Angeles 16, Calif.
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ULTRASONIC BEER FOAMER—Magnetostriction transducer, driven by
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»WE’'D LIKE TO —1In a recent
editorial survey, we asked a ques-
tion “How can we make ELEC-
TRONICS more useful to you?” A
very high percentage of readers
replied that we shouldn’t change
anything, leave it strictly alone.
Others made constructive sugges-
tions that will guide us in our plan-
ning of future issues.

A number of readers put us right
smack on a spot, though. They say,
“Find me more time to read it
thoroughly!”

» WORTHY . . . One of our recent
authors (Punch Card Reader for
the Blind, Nov. 1956, p 148) who
is blind tells us enthusiastically
that a blind electrical engineering
student at Manhattan College,
N. Y. is using a braille slide rule
for his calculations.

The rule, which is twenty inches
long and has two percent accu-
racy, was developed by Brother
Albert of the college’s staff. Some
firm might be interested in manu-
facturing the item?

» DATA MEMORY Occa-
sionally we get a letter from a
recent subscriber regarding his
desire to obtain past issues. Qur
own supply never dates back more
than a few months, since we de-
pend on bound volumes for our
own reference needs.

Some time later an engineer
about to retire may write in and

electronics
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ELECTRONICS reader in Sweden designed this neat arrangement of bound editorial

material from the magazine.

offer to donate his back issues to
a library or sell them piecemeal
or in toto.

Of course, the two letters never
coincide in timing.

Perhaps we should publish such
letters hereafter in Backtalk, rely
on interested readers to contact
one another.

» COMPACT SOLUTION . . .
Nicest system we’ve seen recently
for binding technical material from
our magazine has been developed
by Karl Remi, of Goteborg, Sweden.
He read Shoptalk in the March 1

It accommodates 90 issues on two feet of shelf space

issue regarding shelf space and
sent in the accompanying photo-
graph and the following how-to-
do it:

“Take the issues of a year and
make a note of the different ar-
ticles.

“Open the brackets of the first
issue on her backcover, take out
that cover and all pages within
Backtalk and nip off the wires with
a pair of tongs.

“Backtallk and New Books sec-
tions are saved and then the fur-
ther leafs within Production Tech-
niques are separated.

“After cutting out the front
cover of the issue, push out the
brackets without damaging the con-
tents page and take out all leafs
after Crosstalk.

“Six issues give a handy bind
and this is arranged as follows:
First a paper for further notations,
then the six contents pages from
the issues, (in earlier volumes, also
a written content of the sections
Electrons At Work and Production
Techniques) ; after that every issue
begins with her front cover, fol-
lowed by Crosstalk, technical ar-
ticles, Electrons At Work, Produc-
tion Techniques and Backtalk.

“The bookbinder gives the vol-
umes an ordinary library cover,
f. inst. in dark red plast, and for a
moderate price 1 have two very
useful and decorative books every
year, being also a personal mem-
ory to me from a good friend,
stead of “that dusty stacks of old
papers in every corner” the eyesore
for our orderly wives.

“The annual index (December
issue) I save together with other
indexes in a separate loose-leaf
cover to have an easy accessible
reference book. The New Books
section and the technical part of
the Buyers Guide are saved in spe-
cial covers.

“Out of the rest of all issues and
Buyers Guide 1 take care of all
interesting notices and announce-
ments and save them in a system-
atic register.”

Published three times a month, with an additional tssue in Juie, by McGraw-
Hill Publishing Company, Ine., James H. McGraw (1860-1948), Founder,
Executive, Editorial, Clrculatlon and Advertising Offices: McGraw- Hill Building,
330 W. 42 8t.,, New York 36, N. Y. Longacre 4-3000. Publicatien Office, 99-129
North Broadua\ Albany 1, N. Y. See panel below for dire:tions regardmg
subscription or change of address. Donald C. McGraw, Pres'dent; L. Keith
Goodrich, Vice President and Treasurer: John J. Cooke, Secretary; Nelson Bond.
Executive Vice President, PPublications Division; Ralph B. Smith. Vice President
and Editorial Director; Joaeph H. Allen, Vice President and Di‘ector of Adver-
tising Sales; A. R. Venezian, Vice President and Circulation Coordinator.

Single copies 75¢ for Technical Edition and 50¢ for Business kdition in
United States and possessions, and Canada; $2.00 and $1.50 for 111 other foreign
countries. Buyers’ Guide $3.00. Subscription rates—United Stetes and posses-
sions, §6.00 a vear; $9.00 for two years. Canada, $10.00 a vear. All other
countries $20.00 a year. Three-year rates accepted on renewals only, are double
the one-year rate. Em,ered as second-class matter August 29, 133€, at the Post
Office at Albsny, N. Y., under act of Mar, 3, 1879, Printed in U.S.A. Copyright
1957 by McGraw-Hill Publishing Co., Ino.—All Rights Reserved. Title registered
in U. 8. Patent Office. BRANCH OFFICES: 520 North Michigan Avenue,
Chicago 11; 68 Post Street, San Francisco 4; McGraw-Hill Hous:, London E. C.
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NOW-PORTABLE

400 cycle power

This new frequency changer makes it pos-
sible fo provide well regulated 400 cycle
power conveniently and quickly. This unit,
Model FCR 250, is extremely useful in a wide
variety of applications including testing,
production, airborne frequency control, com-
puters, missile guidance system testing, and
in practically any application where the use
of 400 cycle power is advantageous.

Model FCR 250 is only one of a complete
line of frequency changers available from
Sorensen . . . the authority on controlled
power for research and industry. Write for
complete information.

ELECTRICAL CHARACTERISTICS
Input  105-125 VAC, 1 phase, 50.65
cycles
Output voltage 115 VAC, adjustable 105-125V
Output Frequency  320-1000 cps in two ranges
Voltage regulation +1%
Frequency regulation 1% (+0.01% with auxiliary
frequency standard fixed at 400
cycles)

Load range 0-250 VA

R ] ] s 250 MODEI. FCR 250

SORENSEN & COMPANY, INC. STAMFORD - CONN.

In Evrope, contact Sorensen-Ardag, Eichstrasse 29, Zurich, Switzerland, for all products including 50 cycle, 220 volt equipment.

4 Want more information? Use post card on last page, July 1, 1957 — ELECTRONICS
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*‘ The D-695-A Decade Oscillator and some applications

*_ Noise measurements in the Aircraft Industry
* An improved optical scanning head for facsimile transmitters

* Latest news on synchros
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195i 1952 1953 1954 1955 1956 1957
Latest Previous Year Latest Previous Year
Month Month Ago Month Month Ago
RECEIVER PRODUCTION BROADCAST STATIONS
(Source: RETMA) April ‘57 Mar. ‘57 April 56 (Source: FCC) April ‘57 Mar. '57 April ‘56
Television sets, total ... . 361,246 559,842 549,632 TV stations on air. .. . 515 515 489
With UHF ... .. .. 42,374 62,815 74102 TV stations CPs—not on air 126 126 114
Color sets .. ...... .. nr nr nr TV stations—new requests 72 60 29
Radio sets, total . ...... 1,115,813 1,609,073 992,982 A-M stations on air 3,049 3,040 2,872
Auto sets ... ....... 380,452 597,532 299,253 A-M stations CPs—not on air 154 145 118
A-M stations—new requests 305 308 275
F-M stations on air 529 526 534
F-M stations CPs—not on air 22 23 13
RECEIVER SALES F-M stations—new requests 22 17 6
(Source: RETMA) April '57 Mar. ‘57 April ‘56
Television sets, units . .. 337,965 534,115 347,630 COMMUNICATION AUTHORIZATIONS
Radio sets (except auto) 543,092 730,584 471,193 (Source: FCC) Mar. '57 Feb. '57 Mar. ‘56
Aeronautical . ......... 50,940 50,859 45,488
Marine ... ... ... 61,818 61,246 55,175
Police, fire, etc. ....... 22,625 22,500 20,216
RECEIVING TUBE SALES Industrial .. .......... 34,316 33,879 28,454
(Source: RETMA) April ‘57 Mar. ‘57 April ‘56 Land transportation . ... 9,505 9,484 8,849
Receiv. tubes, total units 27,970,000 43,010,000 35,184,000 Amatelr goy. . s 354 SRt S S
Receiv. tubes, value. ... $25384000 $37,007,000 $28,616,000 CifizenSunadiol serimiom v 24’722 23,885 e
Picture tubes, total units 629,838 833,088 830,902 g'sas{,er - A— 36&33 ?;; 222
Picture tubes, value.... $11,394,043 s XPEMIMEntal .. e
3 3 314847798 515141461 Common carrier .. ..... 2,696 2,666 2,185
—— Quarterly Figures—— EMPLOYMENT AND PAYR(?LLS , }
INDUSTRIAL Latest Pretus Year (Source: Bur. Labor Statistics) Mar. '57 Feb. '57 Mar. '56
TUBE SALES Quarter Quarter Ago Prod. workers, comm. equip. 393,300-p 395,600-r 303,500
Av. wkly. earnings, comm. . . $80.19 -p $79.98 -v $74.96
(Source: NEMA) 4th ‘56 3rd ‘56 4th'55 Av. wkly. earnings, radio. . . $76.80 -p $76.40 -r $71.82
Vacuum $12,408,371 $8,895,012 $9,967,411 Av. wkly. hours, comm.. . . 405 -p 40.6 -r 40.3
Gas or vapor ........ $3,223,612 $2,936,765 $3,251,621 Av. wkly. hours, radio. . . . 400 -p 40.0 39.9
Magnetrons and velocity
modulation tubes ...  S15890,681 $14,948,477 $13,726,323 SEMICONDUCTOR SALES ESTIMATES
Gaps and T/R boxes. . . $1,242,745  $1,196,369 $1,578,767 April /57 Mar. ‘57 April 56
Transistors, Units ...... 1,774,000 1,904,000 832,000
MILITARY PROCUREMENT STOCK AVERAGES
(Source: Defense Dept.) ... 1st '57 4th ‘56 1st ‘56 s CK PRICE AV ,A Aoril /57 , Aoril *
Army $69,381,000  $56,185,000 $40,490,000 ourcg. Standard and-Poor s) pril ‘5 Mar. '57 pril '56
Navy ... ....... ... $21,426,000 534,210,000 $28,700,000 Radio-tv & electronics ...... 50.48 47.26 64.13
Air Force ... ... ... $159,829,000 $145,962,000 $124,828,000 Radio broadcasters ........ 68.04 63.46 75.47
Total—Electronics ... .. $250,636,000 $236,357,000 $194,018,000 p—provisional r—revised nr—not reported

FIGURES OF THE YEAR AR o e e,

FIRST FOUR MONTHS 1956

Percent Change Total

Television set production 1,835,975 2,394,264 —23.3
Radio set production 5,075,180 4,525,225 412.2
Television set sales 2,020,878 2,006,808 4 7
Radio set sales (except auto) 2,362,068 1,984,215 +19.0
Receiving tube sales 153,011,000 155,604,000 — 1.6
Cathode-ray tube sales 2,952,149 3,469,405 —14.9

7,357,029
13,981,800
6,804,756
8,332,077
464,186,000
10,987,021
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VIEWS of the outside and inside of the quadruple-diversity receiver used in eom-
merzial broad-band microwave tropospheric scatter system revecls that . . .

Tropo-Scatter Begins to Hop

Florida-Cuba link marks
start of broad-band systems
for both telephone and tv

LONG-DISTANCE radio transmission
of tv information has long been the
aim of electronic engineers; the
ultimate being world-wide trans-
mission of such signals. One step in
this direction was recently taken by
Federal Telecommunication Labo-
ratories when it introduced a broad-
band, microwave, tropospheric scat-
ter link, capable of transmitting 120
telephone channels or one tv chan-

ELECTRONICS — luly 1, 1957

nel. Equipment cost is slightly over
$1 million.

By including operating spares in
the system the television chunnel
can be handled simultaneously with
the telephone channels.

» Equipment—End terminals con-
sist of two 60-ft parabolic refleztors
to provide space diversity trans-
mission and reczption, two dual-
diversity receivers for frejuency
diversity reception, a quadruple
combiner and two converter-ampli-
fiers which translate the incoming
signal te two final vhf signals that

drive separate power amplifiers.

» Others—Among extensive broad-
band over-the-horizon microwave
links now planned or in process of
installation are a 238-mile system
between Puerto Rico and the
Dominican Republic and a 240-mile
system between the islands of
Sardinia and Minorca in the Medi-
terranean. The latter system will
eventually tie in with a communica-
tion network between Spain and
Italy. Military systems are now
being installed in North Africa.

Radio, Phonograph
Sales Zoom

Phenomenal increase in demand
for portables, phonographs help
offset tv sales loss

SALES of portable radios increased
10 percent and phonograph sules
registered a 50 percent increase
over last vear, according to the
RETMA market data annual re-
port. Last year, 2,670,201 portable
radios were produced, compared
to 3,750,000 units produced during
the current fiscal year.

Total radio sales gained nearly
10 percent by virtue of 15,350,000
units produced during fiscal 1956-
57 compared with the 1955-56
figure of 14,129,053 units.

Continuing a detailed analysis
of electronics manufacturers, the
market data reports show that
factories produced television sets
at a reduced rate during the cur-
rent fiscal year: 6 million units
this year versus 7,342,930 units
last year.

The total

dollar value of all



INDUSTRY REPORT— Continued

amusement devices: radios, tv and
phonographs, is $1.5 billion this
year, was $1.4 billion last year.
Industrial and commercial prod-
ucts are up from $850 million to
nearly $1 billion. Replacement
parts sales continue to grow and
will reach $900 million, up from
$800 million last year.

»In Britain — Leading British

manufacturers expect that public
demand for television sets this
vear will mean a new retail sales
peak of not less than 1.5-million
units, against 1.48-million units
last year. Overseas markets for

television sets are opening and
shipments may be four or five
times the 11,200 expovted in 1956.

Sales of record plavers have ex-
panded considerably. More manu-

VISIT-VISION in a hospital allows boy, not admitted upstairs, to see and hear his

mother from a booth in the lobby; while in the operating room . . .

Television Scans Medical Skills

Electronic techniques
are now indispensable
to modern hospitals

FULL-COLOR, closed-circuit tv at St.
Luke’s Hospital in Chicago, brings
medical students in unlimited
numbers as close to an incision
as the doctor’s own elbow. The
immediacy of the surgical routine,
with the doctor’s commentary, is

transmitted to students in the
classroom.
» Cameras — Two cameras are

utilized in the Dage system in-
stalled at St. Luke’s, one of which
receives its impressions from films
or slides. The surgeon’s unit, car-
ried by special suspension equip-
ment, can be rotated as well as

moved in three directions and is
manipulated by remote control.
The operator remains in a special
observation booth.

» New Technique — A new heart
catheterization method, developed
at the Cleveland, Ohio, clinic, re-
duces surgical time for this deli-
cate operation by 20 to 30 percent.
A standard fluoroscopic image am-
plifier is used in conjunction with
a special closed-circuit tv syvstem
also devised by Dage. Cleveland
doctors have succeeded in elimi-
nating much of the strain and ten-
sion once attendant upon probing
the living human heart.

Formerly the surgeon worked in
a darkened room, crouched over
the tiny 1.5-in. periscopic image

WWwW americanradiohistorvy com

facturers have entered this field,
which until about two years ago
was a comparatively limited mar-
ket.

Export to dollar markets of
sound reproduction equipment has
been a big feature of the past
vear. In the first quarter of 1957
almost 375,000 record players were
exported, in contrast to 246,000 in
the same period of 1956.

of the patient’s heart. Now, he
can work in a normal position in
a well-lighted room, watching his
own operative progress on a large
screen.

The tv camera is mounted above
the operating area and transmits
to a large-screen monitor placed
across the table from the surgeon.

Simultaneous viewing of the
heart by both the doctor and his
assistant speeds diagnosis and
lessens the operating ordeal for
both doctor and patient. Consult-
ants may view the procedure on
a 14-in. tv screen in a separate
room. X-ray requirements are cut
by one-third.

» Therapy—Patient morale moves
a giant step forward at Benjamin
Franklin TB Hospital in Colum-
bus, Ohio, now equipped with its
own tv system which transmits
throughout the hospital entertain-
ment once restricted to ambula-
tory patients able to attend pro-
grams in the assembly room. The
goal of the Trudeau Guild, the
charitable organization which
made the closed-circuit television
svstem possible, is to double the
present number of receivers to
extend the service to all patients.

Devised by Dage, this svstem
serves also as a medium of com-
munication from doctor to pa-

tients. Hospital news and edu-
cational programs are  also
transmitted.

» Microscopy — At Walter Reed
Army Medical Center, a micro-
scope and tv camera combination
is opening the field of the sub-
visual for the scientist and stu-

dent.
{Continued on page 10)
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HIDDEN TREASURE1
... the engineering skill in every component
by Burnell. Burnell files contain thousands
of special designs in regular and subminia-
ture filters.
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TOP OF THE LADDER...

Buinell products incorporate the highest
standards of engineering know-how and pre-
cis on manufacturing in toroids, filters and
related networks.

WHICH AD DO YOU LIKE
they all tell the same basic story

WANT JAM ON IT?
Burnell supplies the extrasin service,
courtesy and sheer engineering value. Your

inquiries on toroids, filters and related net-
works will be handled promptly.

BEFORE YOUR WIRES GET CROSSED...

...consult Burnell about your networks
problems. Or write for technical information
and catalog, without cost or obligation, with
details on our toroidal components in reg-
ular down to subminiature sizes.

o
>
(14

7 \_‘/
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HOW ABOUT SOME ICING?

Burnell provides the “top layer” that makes
all the difference. Your toroid and filter
problems are soived by the most advanced
enzineering in the field —by Burnell.

/

<=

CREAM COSTS NO EXTRA
Depend on Burnell for toroids, filters and
related networks whether you require
stardard components, or special, custom-
designed equipment.

CROSS-SECTION OF A HUGE SELECTION!

Burne | has over 8,000 filter designs in
stock, including subminiature filters for air-
craft and guided -missiles, communications
filters for receivers, and side-band filters
for cerriers ... in addition to an array of
other mew, specialized components.

BEST?

LIKE THE GRAVY TOO?

Burnedl success depends on meeting your
exact needs. If the toroidal component you
requite is not already on our files, we will
make it to your exact specifications.

CBumel

YOU ARE CORDIALLY INVITED TO VISIT OUR BOOTH #3101 AT THE WESCON SHOW
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INDUSTRY REPORT— Continued

Adaptable for the normal study
of slides, the camera is used for
the unusual study of tumor effects
in the coursing blood stream of a
live mouse us scen through a
plastic window in its skin, for
dark-field microscopic viewing of
the elusive syphillis spirochete
seen in its  weirdly-illuminated
world of ultra-violet light.

» Dentistry—One large dental col-
lege is using closed-circuit tele-
vision to speed instruction, to kecp
abreast of the changing profes-
sion  and to broaden subject
courses,

Since the system was installed
seven months ago by General Elec-
tric industrial television engi-
neers, faculty members are able
to make more eflicient use of
academic time.

The 21-inch tube has been found
the most effective for viewing.
Demonstrations are televised from
a central studio at the college and
piped into several lecture halls
on various floors of the building.
Two cameras are used in the stu-
dio, one equipped with a wide-
angle lens for overall viewing, the
other with a Perkin-Elmer vari-
able focal length Zoom lens for
closeup viewing.

The Auto-Zoom lens enables
viewers to peer dircctly into the
patient’s mouth via the tv screen
and to watch the instructor’s
hands as he demonstrates dental
techniques. Students can view
comparative position of patient,
dentist and equipment, as well as
the close-up views.

» Color x-ray viewer—The devel-
opment of a color x-ray viewer
system that increases the read-
ability of x-ray pictures through
the use of contrast enhancement
and color tv techniques, has been
announced by Philco Corp.

» Exicon — Dr. J. Gershon-Cohen,
chief of radiology of the Einstein
Medical Center at Philadelphia,
Pa. said that the system enhances
x-ray contrast in gray scale vari-
ations, increases readability by
utilizing full color and magnifies
an area being viewed.

10

Business Briefs

» Private placement is made by General Transistor
of 18,000 shares of common stock and $400,000 of
5%-percent convertible subordinated notes, due in
1969, through Kidder Peabody & Co. Proceeds will
be used to finance expansion program

» Cash dividend payments to Webcor stockholders
are planned for resumption in last quarter of 1957.
Last cash dividend was paid July, 1956. A five-per-
cent stock dividend was paid last December

» New division for process instruments with head-
quarters in Fullerton, Calif., is established by Beck-
man Instruments. In past year Beckman’s process
instrument sales increased 100 percent. By divi-
sional specialization, company feels it can provide
better customer service and better tap the growth
potential of the market

» Stock purchase plan for employces is re-estab-
lished by Westinghouse. It will be similar to previous
plan discontinued in 1955. Employees will be able to
purchase Westinghouse stock regularly through pay-
roll deductions. Price of initial offering will be $6
less than average market price from Nov. 1-20, 1957

» Name change of Air Associates to Electronic Com-
munications goes into effect. New name was chosen
because it more accurately describes company future
aims

» Registration statement filed with SEC by Micro-
wave Associates covers proposed public offering of
50,000 common stock shares. Proceeds would be used
to reduce bank loans and swell working capital.
Lehman Brothers would be the underwriter

» Net earnings of Consolidated Electrodyvnamics for
first four months of 1957 are up 78 percent. Sales
are up 51 percent

X-Rays Analyze Tiny Parts Failures

Nondestructive tests
of components spot
electronic failure

KFFICIENT tool in reliability engi-
neering research on miniature
electronic components has been
found in the use of x-rays coupled
with photographic enlargement of
the radiograph.

Technologists at Battelle Insti-
tute, Columbus, Ohio find that the
technique, used as a preliminary
check on the cause of component

failure, yields useful information
in about 75 percent of cases. Com-
ponents examined are about 0.25
inch long.

The photographic enlargements
are about 2.5 inches long, a 10-
diameter enlargement.

» Types—Components particularly
suitable for inspection by this
method are transistors, diodes,
capacitors, silicon rectifiers and
photodiodes. The radiographs will
show such types of failure as:

(Continued on page 12}
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HERE IS AN EXAMPLE OF

Reliability in Capacitor Design

This Sprague Vitamin Q capacitor has an expected service life of more than twenty
years. It was made for the shere end filter which feeds high-voltage direct current
to operate the amplifiers in the new Trans-Atlantic Telephone Cable.

In all phases of this outstanding communications accomplishment, reliability is the
only valid standard of performance. Failure of this capacitor can cause serious
and costly interruption of service on the cable.

The Sprague Electric Company is honored to have merited the confidence of the
Bell Telephone Laboratories and the Western Electric Company in having been
selected to make this capacitor for such a critical application.

®
SPRAGUE COMPONENTS: ‘

CAPACITORS + TRANSISTORS + MAGNETIC COMPONENTS %
RESISTORS + INTERFERENCE FILTERS + PULSE NETWORKS the trademark of reliability -
HIGH TEMPERATURE MAGNET WIRE » PRINTED CIRCUITS b e o L e :
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INDUSTRY REPORT — Continued

burned out leads, displaced ca-
pacitor elements, reworked leads,
and separations of many kinds.

Battelle technologists point out
that in addition to being a rela-
tively inexpensive and rapid
method of checking component
failures, radiographic inspection
is nondestructive and can be con-
ducted on components prior to
load life testing and then corre-
lated with failures occurring dur-
ing such experimentation.

When miniature electronic parts
must be opened for visual inspec-
tion after failure, the reliability
engineer runs considerable risk of
destroying in the opening process
the very evidence he is seeking.
By changing his experimental pro-
cedure to utilize radiography, he
can reduce this problem.

» Method—According to Merle
Rhoten, head of Battelle’s radio-
graphic laboratory, the x-ray

process employs essentially stand-
ard procedures. For best resolu-
tion, a small focal spot tube and
a focal spot-to-object distance of
at least 72 inches should be used.

This tends to collimate the x-
ray beam so that after passing
through the object it will produce
as small a penumbral shadow as
possible. Through use of ex-
tremely fine grain, high contrast
film, magnifications up to 50 diam-
eters have been obtained.
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RECORDER charts production at Phillips Petroleum Company wells in Texas Pon-
handle, one way in which . . .

Electronics Shares Oil Spending

Products bought by oil firms
range from geophysical gear
to process control computers

OIL COMPANIES report higher
spending than ever before on oil
exploration and capital expansion.
One firm’s 1957 budget is $1.4 bil-
lion. Electronics gets a share
every step of the way.

» Geophysics—Texas Instruments
in May air-freighted a seismic
magnetic automatic computer
worth $185,000 to a French geo-
physical firm, Three more seis-

12

MACs will go overseas this year.
Oil explorers use them to prepare
seismic records for interpretation.

» Hydrodynamics — An oil well
flooding study at New York Uni-
versity is sponsored by Arabian
American Oil Company. It now
costs up to $400,000 to get only
half the oil from a deep well with
oil and water pressure. NYU,
seeking a high yield method, says
the mathematics are so complex
the study would be hopeless with-
out the aid of a computer.

» Pumping — On the Texas Pan-

WWW americanradiohistorv com

handle, Phillips Petroleum Com-
pany is operating what it believes
is the first fully automatic produec-
tion lease. Electronic switches
guide oil, gas and water flow from
ground to pipeline. Recorders
chart production and quality test
records.

»Well Testing — Westronies has
developed a down-hole logger to
measure temperature, natural ra-
diation and artificially induced
radiation for both slow and fast
recorders. These identify oil
strata. The logger fits in a tube
little larger than a rake handle.

» Refineries — Electronic controls
will run Tidewater Oil Company’s
new $200 million refinery, 11 ma-
jor processing plants in Delaware.
Panellit Service Corp. got a con-
tract to keep track of and main-
tain instruments and controls at
the eight-square-mile plant.

Esso is installing electronic
level indicators on sulfide dichlor-
ide tanks after testing a Robert-
shaw-Fulton unit for a year. Me-
chanical indicators clogged in a
week, the electronic units needed
no maintenance.

» Computer — The third IBM 650
used by Gulf Oil Company started
operating in June. The company
has two more computers in Texas.
The latest will keep inventory of
the 700 tanks at Gult’s Philadel-
phia refinery, handle bookkeeping,
oil analysis and yvield estimating
chores. Ultimate objective is to
simulate refinery operations on
the computer. Esso Standard S A’s

(Continued on page 14)
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...SENDUST POWDER CORES

Try
SENDUST CORES

in these typical
applications

® Cores for loading coils
® Cores for filter coils

¢ Transformer cores for
voice and carrier
frequencies

Write for a copy of the Sendust
Core Bulletin SDC-110, contain-
ing data on standard core sizes,
electrical and magnetic properties,
standard permeabilities, etc.

ADDRESS DEPT. E-77

ELECTRONICS — July 1, 1957
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They use NON-STRATEGIC MATERIALS

...you can avoid alloy shortages

Arnold sells SENDUST Powder Cores in
this country under exclusive license from
The Tohaku Metal Industries Co., Ltd., of
Japan. They are available in a wide selection
of sizes, ranging from .800"" O.D. to 3.346"
O.D.—and in permeabilities of 10, 13, 25,
30, 50 and 80, although not all sizes are
available in all permezbilities.

SENDUST cores possess magnetic proper-
ties that are generally superior to iron powder
cores, but inferior to Mo-Permalloy powder
cores in the audio and carrier frequency
range. The eddy current loss for SENDUST

cotes is lower than that of Mo-Permalloy
powder cores, but the hysteresis loss of
SENDUST cores is substantially higher, and
they also have higher values of electrical
resistivity. In other characteristics of powder
cores, the two types are somewhat similar,
but SENDUST cores centain #o scarce or
strategic materials and can offer a core source
in times of alloy shortage.

Sample SENDUST cores as well as pro-
duction guantities are available from stock.
For more detailed information, send for technical
data sheet SDC-110.

WSW €320

THE ARNOLD | EﬁolNﬁsﬁiNG, CoMpany

*

Want more information? Use post card on lost page.
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Main Office & Plant: Marengo, lllinois
Repath. Pacific Division Plant: €41 Eust 61st Streat, Los Angeles, Calif.
© " District Sales Gffices: :
-Boston: 200 Berkeley St. :
“New York: 350 Fifth Ave. Washingion, D.C.; 100115/ 1., N.W. ___J

" Lor Angeles: 3450 Wilshire Bhvd.
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INDUSTRY REPORT — Continued

refinery near Havana, Cuba, gets
a Fischer & Porter-designed com-
puter. It will log 101 process vari-
ables and calculate 11 operating
guides hourly.

PANEL BOARD of Westinghouse elec-
trical generator for jet airliners uses
transistors and solid state devices in
place of mechanical relays as . . .

Transistors Aim For
Industrial Controls

Manufacturer tries transistors
in logic circuits, finds aging
is key to reliable performance

GOING GREAT in auto radios, port-
ables, hearing aids, other com-
munications-in-motion, transistors
have been slow in cracking into
industrial applications. But the
situation is changing.

» Generators—An initial $1.5-mil-
lion Westinghouse contract will
supply transistorized electrical
power generators for Boeing’s 707
jet airliners. To reduce wear,
transistors and other static de-
vices replace mechanical relays,
silicon rectifiers replace brushes,
commutators and slip rings.

» Control—In logic circuits for in-
dustrial control, some transistors
have achieved four billion switch-
ing operations. Reliability is
achieved by pre-aging. Units pass-
ing the test were still good at
7,200 hours. They are very reli-
able at low power in certain ap-
plications, save space and will

14

Military Electronics

> Lincoln Lab reports reliability for SAGE proto-
type computer averages 87.8 percent over five-month
period operating 17 hours a day. Mean free time
between machine failures during programming op-
erations is 2.4 hours. Improvement of maintenance
personnel and techniques is expected to increase
reliability

> Signal Corps will get airborne vidicon strip camera
from Hycon under $100,000 contract to televise
reconnaissance information to rear areas. Future
possibility : miniaturized equipment for use in drones

» BuShips has ordered a $3% million UNIVAC-LARC,
general purpose electronic digital computer, for de-
livery to David Taylor Model Basin the end of next
year. Applied Mathematics Lab will use LARC
primarily to solve design and shipboard installation
problems associated with nuclear reactors

> Airborne infrared detection equipment designed
by Servo will be used by Army Corps of Engineers
to detect surface-covered crevasses in glaciers. Dif-
fering temperature of ice over crevass will warn
military personnel of danger. Initial testing of
equipment will take place this year in Greenland

> Standards for design and reliability of airborne
electronic equipment will be developed by RCA
under USAF contract. Three phases consist of estab-
lishing and developing:

Uniform standards for design of future airborne
communication, navigation and identification sys-
tems. Goal: to reduce repackaging and redesigning
required to adapt current equipment to specific
weapon systems

Numerical measurements to gauge reliability

Improved uhf airborne voice communications sys-
tem—advanced version of ARC-34

soon appear in specialized indus-
trial control systems.

» Drawbacks -— Executive of Mo-
torola blames slow adoption in in-
dustrial circuits on three things:

First production transistors
were essentially audio amplifiers.
Now transistors are available for
applications to 12 mc and lab mod-
els have operated as high as 2,000
mec.

They can’t simply be substi-
tuted for tubes, need new circuits.
This means engineers designing
industrial control circuits need
time to familiarize themselves
with use.

Germanium transistors, avail-

able in commercial quantities and
price, are limited to 60 C environ-
ment. It’s not practical, he says,
to mix them with heat-producing
vacuum tubes.

> Modules-—One trend contribut-
ing to use of transistors in mili-
tary equipment is modular con-
struction. With transistors, entire
circuits can be sealed into mod-
ules for easier field servicing.

» Autos — The millionth power
transistor was shipped by Mo-
torola this spring, it reports
that two million were used by
then in auto radios. Delco pre-

(Continued on page 16)
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SEMICONDUCTOR MANUFACTURERS
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this is the business end of a Kahl2 glass diade teading maciin2 producing 12,000 beaded l2ads in a single 8-hov- Jay at Iuwe co:t than eve” efre_

AUTOMATE? - CONSULT THE PIONEER MANUFACTURER OF AUTOMATIC
SEMICONDUCTOR MACHINERY.
FOR 25 YEARS, KAHLE HAS DESIGNED AND CONSTRUCTED AUTOMATIC
MACHINERY FOR ELECTRONIC TUBE PRODUCTION.
KAHLE CAN HELP YOU WITH ANY PHASE OF SEMICONDUCTOR
PRODUCTION. SENC US YOUR SPECIFIC REQUIREMENTS.

ENGINEERINGCOMPANY

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

DESIGNERS ANO BUILDERS OF SPECIAL AUTOMATIC AND PLANTS: SEVENTH STREET. NORTH BERGEN, N. J. @
SEMI-AUTOMATIC EQUIPMENT FOR ALL INDUSTRIAL OPERATIONS HUDSON AVE., UNION CITY, N. f
ELECTRONICS — July 1, 1957 Want mote information? Use post card on last page. 15
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INDUSTRY REPORT — Continuved

dicts three million will be made
in 1957, including one million by
Delco. Its new Cadillac radio uses
13 transistors, three germanium
diodes.

Next year’s auto fuel injection

system, reports CBS-Hytron, will
use five transistors, two diodes.
Other uses in prospect are tran-
sistorized ignition systems, volt-
age regulators and automatic
transmission controls.

COLLAPSIBLE magnesium base aids mobility of this new portable paraballoon radar
antenna with an inflatable reflector, developed by Westinghouse for the Air Force
as

Electronics Boosts Magnesium Sales

Industry becomes major market
for the metal as military require-
ments stiffen

THIS YEAR the amount of mag-
nesium used by the electronics
and electrical industry is expected
to approach 2.5 million pounds.
About 2 million pounds were
used in 1956 by the industry while
in 1949 approximately 1.1 million
pounds were consumed. This
growth has put electronics among
the top ten markets for structural
magnesium,

» Why—Magnesium is the lightest
commercially available metal. Its
specific gravity is 1.8 compared to
2.8 for aluminum. Military re-
quirements call for further re-
ductions in the weight of elec-
tronic equipment particularly for
portable and aircraft use. It is
estimated 80 percent of all cast-
ings going into aircraft today are
made of magnesium. Nearly every
electronics manufacturer now pro-

16

ducing military electronics equip-
ment uses magnesium to some
extent.

» Use — Chassis, housings and
structural bases for military radar
equipment comprise some of the
leading applications of magnesium
in electronics. Magnesium die
castings are also well established
in eleetronic calculators and busi-
ness machines.

» Growth—Use of magnesium in
electronics and other industries is
expected to increase faster in the
future. The President’s Muaterial
Policy Commission has predicted
an 18-fold expansion in the con-
sumption of the metal by 1975,
equivalent to a 14-percent per
year growth rate.

Magnesium makers are already
expanding for this expected in-
crease. A new corporation, Ala-
bama Metallurgical Corp. was re-
cently formed to build a $7-million
plant in Selma, Ala., adding 15
percent to the U. S. magnesium

WWW.americanradiohistorv.com

commerical  production  total.
Brooks and Perkins and Dominion
Magnesium of Toronto, Canada,
will jointly own the new firm. The
plant, with a $1 million payroll,
will have a rated annual produc-
tion capacity for high purity mag-
nesium of 10,000 tons.

Europe’s TV
Keeps Growing

More network stations
pepper continent
as demand increases

EUROPE’S television network shows
marked extension in 1956 and in
the first quarter of 1957. Here are
some of the highlights:

> Italy’s broadcasting authority,
Radiotelevizione Italiana (RAI),
completed its chain of 98 tv sta-
tions—27 main stations and 71
satellite relay stations. Italy now
has one tv station per 1,200 sq mi.

» France has 17 tv transmitting
stations, nine of which were
opened in 1956. Peak effective
radiated power of these stations
are 20-kw vision, 5-kw sound for
such stations as Paris, Lille and
Lyon; 50-kw vision, 12-kw sound
for Toulon’s experimental station.

> Austria’s tv network, with four
stations in service, reaches 50
percent of her population. Three
operate with 60-kw peak vision
power and 12-kw sound carrier
power, in Vienna, Salzburg and
Graz and a fourth in Linz, with
3-kw vision, 0.6-kw sound.

> West Germany recently put into
service a series of low-power
transposers for towns and other
small areas with 50-mw output.
By adjusting radiated power be-
tween 10 and 300 mw with an-
tennas of appropriate gain, ranges
of one-half to 3 miles can be
served with field strength suffi-
cient for good picture reception.

> Sweden has set up a five-year
(Continued on page 18)
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The excellent transient overload characteristic
of the G-R Automatic Line-Voltage Regulator ideally suits it for loads
with high peak currents.

The short-period overload rating — up to ten times the steady-state rating
— makes this electro-mechanical device particularly useful in motor testing
where starting currents many times normal running currents are encount-
ered. Fast response and high accuracy make for accurate measurements of
motor output torque and input current at various line voltages.

This Regulator’s output impedance is essentially zero for steady-state
conditions and less than 0.02 ohm during load transients. Consequently, the
regulator transient at double load is only about 2% and this is corrected with-
in 0.2 second, resulting in an almost ideal voltage source.

The application of proportional-control servomechanisms to voltage-
regulator design has produced a rugged device offering many operating
advantages for industrial or laboratory application. High accuracy, excellent
transient response, large power-handling capacity, freedom from power-
factor restrictions, and very low cost per KVA rating are all to be found in

'GENERAL RADIO Company

275 Massachusetts Avenue, Cambridge 39, Mass., U.S.A.
Broad Avenue at Linden, Ridgefield, N. J. NEW YORK AREA 1000 N. Sewaid St. LOS ANGELES 38

8055 13th St., Silver Spring, Md. WASHINGTON, D. €. 1150 York Road, Abingten, Pa. PHILADELPHIA

e e R—
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Two-percent change in 60c voltage input
(left oscillogram} is corrected in 12c or 0.2
sec (right) by G-R Line-Voltage Regulator.

Fluctuating line voltagesassmallas0.25%
are corrected by a buck-or-boost voitage
supplied from ~a motor-driven Variac,
There is no chattering, there can be ab-
solutely no introduction of distortion, and
there are no power-factor restrictions as
in saturable-reactor regulators.

Type 1570-A
Automatic Line-Voltage Regulator
115v or 230v models for table top or relay rack, $480
Militarized Type 1570-ALS15 unit, $625

3 units may be used to regulate each phase
of a 3-phase circuit

Accuracy is =0.25%, independent of
load

6 KVA load rating

Speed of corraction is 10v per second
Output voltage is adjustable =10%
Inputvoltage range is +=10% (or +20%%*)
Efficiency is 98%

Full accuracy at any load power factor

Weighs considerably less per KVA than
other types

+ Costs less per KVA

*=209% range must be specified on order; speed of cor-
Le(;lio(;l is doubled, power capacity and accuracy are
alved.

‘ All G-R Products
are now covered by a
> 2-Year Warranty

6605 W. North Ave., Oak Park CHICAGO 1182 Los Altos Ave., Los Altos, California SAN FRANCISCO
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tv development plan. Main em-
phasis is on the Stockholm-Malmo
link which will connect Swedish
tv with Eurovision, the European
program exchange network, via
Copenhagen, Denmark. Projected

network will have 19 stations with
effective radiated powers between
100 kw and 1 kw. Two stations
presently in operation are Stock-
holm, 60 kw, and Goteborg, 1.3 kw
now, 60 kw, later.

ENGINEERS check out circuits of new computing device as . . .

Computer-Converter Aids ICBM Tests

analog form and subsequent trans-

Device ties analog and digital
computers in both directions
to use best attributes of each

DESIGNED to help simulate flight
performance of the Atlas in-
tercontinental ballistic missile,
a  $200,000 computer-converter
named Addverter will bridge the
analog and digital computing
equipment required for this.

» How It Works—Missile action
is calculated continuously on the
analog computer until intercep-
tion. The computer-converter
periodically samples missile direc-
tional information several times a
second and converts it into digital
form. Each conversion takes about
100 psec.

The digital computer calculates
the trajectory whereupon this cor-
rective data is then returned to
the Addverter for reconversion to

18

fer to the simulator. The lutter
data conversion take about 30usec.
Need for this device stems from a
desire to simulate in real time
using a digital computer.

» Applications — The equipment,
originated at Convair-Astronau-
tics and designed and produced by
Epsco, is also used to solve many
other scientific problems, espe-
cially in systems engineering and
mechanization.

Applications Pace
Computer Market

Government counts heads,
university creates center and
industry buys more equipment

GROWTH in any industry may usu-
ally be attributed to growth in ap-

WWW americanradiohistorv com

plications of a given product. This
is certainly borne out in the field

ol electronic computers where
many special-purpose units are
designed and produced to sat-

isfy one application or a limited
number of related applications
while the general-purpose units
must be modified and/or updated
{fo be used in a new application.

» Census—Nucleus of the elec-
tronic equipment to be used in
tabulating the 1960 census of the
United States, two new Univac
Scientific computers will replace
the older Univacs initially used
during the final stages of the 1950
census tabulations.

The new computers will have
double the input-output speed and
greater internal computing speed
than the ones now in use by the
Bureau to enable faster tabulation
than achieved in the past. During
peak periods, the Bureau intends
to lease additional equipment.

» Taxes—In Los Angeles County,
California, a Datamatic 1,000 edp
system will be installed in the
county assessor’s office to process
tax records and data. It is ex-
pected to save the county govern-
ment an estimated $500,000 yearly
over and above the $47,305
monthly rental.

» School—The University of Penn-
sylvania, birthplace of the Eniac
twelve years ago, recently dedi-
cated a computing center built
around a gift of a $1.5-million
Univae, Initial projects of the
center include exploring the chem-
istry of respiration, analyzing cer-
tain labor statistics bearing on
family finances and problems in
electromagnetics.

» Industry—Production testing of
rocket engines at Bell Aircraft
will be handled by a $75,000 high-
speed edp system produced by
Berkeley Division of Beckman In-
struments. The system uses a
high-speed printer that logs in-
formation at the rate of 1,800
digits a second. It will monitor
propellent flow, temperature, pres-

(Continued on page 20)
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Courtesy of Datamatic Corporati

Cut flz'p-flop cevcutt power vequivements 95 %

increase veliability and eliminate the heat rise problem

with - FILAMENTARY SUBMINIATURE TUBES

Hereare the figures on CK6418 and CK6088 power
input as compared with a popular heater-cathode
tube such as CK5814

plate supply power per 1000 flip-flop circuits
CKé418 30 volts 29.5 watts (2000 tubes)
CK6088 45 volts 63.5 watts (2000 tubes)
CK5814 150 volts 2500. watts (1000 tubes)

Raytheon Filamentary Subminiature Tubes are dis-
tinguished by low power requirements, high effi-
ciency, instant heating, no interface resistance, small
size, exceptional ruggedness and long life. They are
insensitive to ambient temperature change.

Raytheon Flat Press, the Seal of Reliability, pro-
vides a longer glass-to-metal seal, reduced glass
strain, no lead burning, flexible, in-line leads tinned

SPECIAL TUBE DIVISION

RELIABLE MINIATURE AND SUBMINIATURE TUBES + VOLTAGE REFERENCE TUBES

YOLTAGE REGULATOR TUBES . PENCIL TUBES o

right to the seal. Faster, neater wiring and socketing
are assured. Ideal for assembly in printed circuits
with dip soldering.
Here are results in actual computer service:
190 tubes after 13,000 hours of operation: no
tube failures, all tubes still operating
120 tubes after 11,000 hours, with daily on-off
cycles: no failures, all tubes still operating
50 tubes after 16,000 hours: no failures, all
operating
10,000 hour factory life tests on these low fila-
ment current types normally show no idoperative
rejects including no filament or glass failures.

This is RELIABILITY -+

NEWTON, MASS.:
NEW YORK:

55 Chapel St.  »
589 Fifth Ave. .

NUCLEONIC TUBES

Blgelow 4-7500 l
[
a4

Plaza 9-3%00
CRICASG: 950! Grand Ave., Franklin Park » TUxedo 9-5400
LOS ANGELES: 5236 Santa Monica Bivd. « NOrmandy 5-4221

Want more information? Use post card on last page.
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sure, time and frequency.

Beckman, through its Helipot
Division, is also producing five
servo computers to be used in a
Navy radar system under a $400,-
000 contract with Hughes Air-
craft.

Microwave System
Eases Overload

Solid state devices will help
solve crowded conditions
of radio spectrum

PROMISE of vrelieving the over-
crowded radio spectrum is held
out by a new microwave system
that will see its first commercial
use in 1959.

Using solid state electronic de-
vices, Bell Telephone Laborato-
ries’ TH system carries more than
10,000 telephone conversations, or
12 television programs plus more
than 2,500 conversations.

Engineers see the chance of in-
creasing capacity to more than
13,000 conversations, or 12 tv pro-
grams plus more than 4,000 con-
versations. Television broadcasts
could be either in color or black-
and-white for homes or theatres.

» Advantages — System has three
times the information-handling
capacity of present systems oc-
cupyving comparable space.

The first commercial installa-
tion, replacing a section of the
present TD-2 transcontinental
system, will be fully equipped for
tv, radio and telephone transmis-
sion. Location of the link has not
been disclosed.

New system will also provide
more capacity for teletypewriter,
facsimile and data transmission.
Fast switching gear can bring in
alternate equipment or channels
in case of component failure or
atmospheric disturbances.

» Prophecy — In a Rome address
apropos of the new system, Dr.
M. J. Kelly, president of Bell Labs,
told a European symposium on
radio links that solid state elec-
troniecs will almost completely

20

instrument telecommunication in
the coming decades.

» Band — Operating in the 5,925-
6,425 mc microwave band, the TH
system provides eight 10-mec
broadband channels in each direc-
tion, and two 0.5-me narrowband
channels for order wire and alarm
facilities. Six of the eight bands
will be used, the other two held
in reserve,

Alternate horizontal and ver-
tical polarization of adjacent
channel signals provide isolation
between channels of 20 db more
than would otherwise be avail-
able. This, says Bell Labs, allows
channels to be placed much closer
to one another, make better use of
available frequency spectrum.

Each broadband channel, says
Bell Labs, could provide: 1,860
voice channels with 4 ke spacing;
a black-and-white or color tv sig-
nal plus 420 voice channels; or a
broadband tv signal such as might

be required to transmit a color tv
picture of theater-screen size.

» Equipment—New traveling wave
tube with 30-db gain provides r-f
output of 5 watts, frequency mod-
ulated, at each transmitter. Fre-
quency converter drives twt,
boosts i-f of 74.1 mec to final trans-
mitted frequency. New gold-
bonded diode accomplishes con-
version and can provide gain, if
desired, but is operated at low
bias to give uniform impedance
over i-f range and so gives neither
gain nor loss.

Microwave ferrite isolators,
each with insertion loss of 0.25 db
or less in forward direction and
at least 27 db in reverse, provide
isolation between forward and
reflected signals at various points
in the svstem.

Switching time of less than one
millisecond between regular and
standby equipment is accom-
plished by a ferrite switch.

ELECTRONIC weather paratrooper, new type of high-altitude sonde, is checked
in flight position by General Instrument engineer. The equipment is a .

Parachuting Weather Station

Sondes, master keys to weather
secrets above the earth, add up
to a $4 to $5 million business

S1oT out of an airplane flying as
high as 113 miles up, the radio-
sonde shown above glides to earth

WWW americanradiohistorv com

by parachute. As it falls, it takes
soundings of temperature, humid-
ity and air pressure. These read-
ings are sent out automatically as
radio-pulse signals which are re-
ceived by weather reconnaissance

(Continved on page 22)
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Designing to total dynamic environment . . .

A NEW CONCEPT in shock and vibration protection

for missiles and jets

The total dynamic cnvironment
against which equipment must be pro-
tected in missiles and jets is so violent
that protection by conventional unit
isolators is impractical. Unit isolators
built to meet the demands of this serv-
ice would be relatively huge, yet there
is no room for even admittedly inade-
quate present-day isolators.
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Figure 1. Graph showing specified limits
of isolation efficiency during missile
launching and the performance of dis-
tributed-element mounting system.

The total dynamic environment
Severe shock during launching, high
g values of sustained acceleration with
superimposed vibration, high-ampli-
tude vibrations, and operation through
all flight attitudes from horizontal to
vertical — thesc are the elements of
the dynamic environment met in cur-
rently operational missiles and detailed
in the following specifications.
e Effective vibration isolation under steady-
state acceleration of 6 g
e Shock transmissibility not over one for
15-g, 11-millisecond half-sine-wave shock,
per Procedure [, MIL-E-5272A
® No snubber contact under high-ampli-
tude low-frequency vibration input
e Low transmissibility at resonance
e CEffective vibration isolation for all fre-
quencies above 50 cycles per second
e Compliance with these requirements for
every mounting position or attitude
® Provision of the required characteristics

in an isolation system of minimum size
and weight.

Obviously, MIL-spec isolators are in-
adequate to meet these stringent re-
quircments.

ELECTRONICS — July 1, 1957
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A distributed system

_T,___ ,A

A totally new design concept — a
distributed-element isolation system —
not only does the necessary job but
provides substantial space savings as
well. This is how it works. A number
of small, single-degree-of-freedom,
spring-and-friction-damper  elements
are so disposed about the mounted
units that spring rates are equal for all
directions of loading. This makes the
isolation characteristics the same for
cvery operating or installation position.

Figure 3. Typical oscillogram for shock
test along vertical axis for an integral
mounting system carrying two, six-
pound electronic units. Upper trace:
amplitude calibration at 60 cps. Middle
trace: output from mockup of equip-
ment. Lower trace: input to mounting
assembly.

Matching the environment

With this new design concept, both
the stitfness and the damping of the
individual isolation clements can be
sclected so that the system is matched
to the application. Thus it becomes
feasible to provide greater shock pro-
tection in one plane, to design for dif-
fereni vibration inputs from different
directions, or to provide whatever
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Figure 2. Graph showing in-flight perform-
ance characteristics of the distributed-
element mounting system.

compensation is needed to suit the
total dynamic environment. And be-
cause the separate clements can be lo-
cated wherever space is available, this
system minimizes space requirements.

A further advantage of this protec-
tion system is the ability to accom-
modate large vibration amplitudes
without snubber contact. This is a re-
sult of the non-linear friction damping
that can be set to limit the movement
of the equipment under resonant con-
ditions. This type of damping also
allows efficient isolation of low-ampli-
tude, high-frequency vibration because
only slight damping occurs at the
higher frequencies.

Additional design data
Detailed information on the speci-
fications that are being met by Barry
Integral Bases using the “distributed-
element isolation” concept of char-
acteristic sclection are available on

request. Ask for Report No. 602.

Barry's new Western Division, in Bur-

® bank, California, offers fast, on-the-spot PY
design and prototype service, and pro-
duction of special systems.

(EARRY{ JBJ WO

SALES REPRESENTATIVES
IN ALL PRINCIPAL CITIES

707 PLEASANT STREET, WATERTOvWN 72, MASSACHUSETTS

Want more information? Use post card on last page.
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ing within a 250-mile range.

This weather data is transmitted
immediately to weather-central sta-
tions, collated and made available
to the Pentagon, giving the armed-
services a comprehensive hour-by-
hour picture of the weather. These
newest sondes are used in remote or
isolated areas, or during wartime in
enemy territory, to radio back
weather information otherwise un-
obtainable due to lack of ground-
based or ship-based weather posts.

» Storm Trooper—The Dropsonde
contains a miniature parachute
pack with its own pilot chute. Elec-
tronic temperature and humidity-
sensing instruments are located on
a horizontal-bar projection.

The automatic radio station is
battery-powered with antenna pro-
jecting from the bottom of the
device. Divided into three main
compartments, the equipment con-
tains the parachute compartment at
the top, the battery section in the
center and instruments in the bot-
tom section.

» Sondes—Weather sounding de-
vices are now a $4 to $5-million
annual business. This amount in-
cludes the free-floating balloon and
airplane-ejected types, as well as
the wiresondes or anchored balloons,

» Military — Air Force contracts
have been awarded for 7,816 Drop-
sondes with expected orders of
about 30,000 units annually. Each
unit costs about $60.

The Air Force uses about 125,000
and the Navy uses about 10,000
balloon-type sondes per year. They
cost about $18 each.

» Commercial—The Weather Bu-
reau spends over $2 million per year
on all types of sondes, which it
considers basic tools for weather
forecasting. Within the past year
the Weather Bureau has taken over
24 weather stations formerly oper-
ated by military agencies, mostly
the Air Force. These include former
military weather stations at Idle-
wild Airport, N. Y.; Norfolk, Va.;
Rome, N. Y.; Flint, Michigan; Day-
ton, Ohio; and Peoria, Illinois.

22

FCC Actions

» Extends renewal license periods in Public Safety,
Industrial and Land Transportation Services by one
more year. With these now at five years, all stations
in the Safety and Special Radio part of the spectrum
are on a five-year basis for licenses

» Permits aviation flight personnel without operator
licenses to operate radio altimeter, airborne radar
and transponder equipment

» Proposes to permit taxicab stations to use their
radio facilities for civil defense communications
when other facilities are inoperative or inadequate

» Considers allowing railroads to install mobile units
in vehicles of non-railroad companies which give
some sort of service to the railroads

» Splits divisions of its own Office of General Coun-
sel. Being done for administrative purposes, it sets
up four branches where formerly there were only

two

» Grants to RCA Communications special permission
to establish rates and regulations for international
teletype service between U.S. and Poland

» Okays officially public use of devices, such as voice

silencers, with telephones

Electronic Strategist
Directs Defense

Matabe, real time digital
computer, performs 200,000
7-digit-number additions per
second

ELECTRONIC control system, de-
signed by Burroughs as part of
nation’s anti-aircraft defense sys-
tem, performs in one second 200,-
000 additions using 7 digit num-
bers.

Known as Matabe (Multi-
weapon Automatic Target and
Battery Evaluator), the equipment
can handle 720 multiplications,
714 additions and five divisions in
less time than it takes a mechan-
ical adding machine to do one
addition problem.

Conceived by Army Signal En-
gineering Lab, Matabe will aid
anti-aircraft officers to calculate
in milliseconds information needed
to make most favorable use of
anti-aircraft weapons.

»Computations—Information
Matabe will calculate: time it will
take a missile to get from the bat-
tery to its burst point; how much
time a battery needs to carry out
its assignment (firing on attack-
ing planes); at which point a mis-
sile will intercept a target;
whether a target is within effec-
tive range of a battery; kill
probability of a battery-target
assignment; percentage of total
bomb damage attacking planes are
capable of inflicting; and military
worth of a target according to
strategic goals.

{Continuved on page 24)
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SlaveScope

- FOR LECTURES

- DEMONSTRATIONS
- PRODUCTION LINE TESTING
- COMPUTER READ-OUTS, ETC.

Show the patterns big, bright and clear . . . so everyone can see!

The Du Mont SlaveScope may be used with any standard low-frequency oscilloscope for
applications such as group viewing, production line testing, or computer read-outs.
Signals from the deflection plates of the driving oscilloscope are fed through a cathode-
follower adapter to the SlaveScope. The oscilloscope pattern is accurately reproduced
on the large screen of the SlaveScope.

The SlaveScope is supplied with a 10 connecting cable, but may be used for remote
viewing up to 100’ from the driving oscilloscope.

For coupling SlaveScope to master oscilloscope,

ACCURATE REPRODUCTION: X and Y amplifier linearity of 1% full scale.

HIGH VISIBILITY: Accelerating potential of 6 KV produces bright trace, even under high
ambient light conditions.

DEFLECTION FACTOR: Dependent upon driving oscilloscope. For example, when used with
Du Mont Type 401, 100 millivolts full scale; when used with Type 403, 1 millivolt full scale.
FREQUENCY RESPONSE: DC to 100 KC, dependent upon deflection amplitude.

IDENTICAL AMPLIFIERS: Identical X and Y amplifiers.

TYPE 343177

TYPE 34521" -7
rectangular CRT, $ 9 8000 rlectrangular CRT, $ 8 ooo
rack mounted for bench use

(with P4 screens. P, P2, P7 screens available at slightly higher cost.)

oUMONT

White for complete details

Type 2622 Cathode Follower Adapter prevents
Joading of defection circuits, assuring accurate
reproduction of test patterns. Type 2622, $105.00

Signals from 1igh output, low-frequency trans-
ducers may be fed directly into SlaveScope.
X and Y amplifier sensitivity 1 volt/inch.

SlaveScope used with Type 2628 Amplifier-Sweep
Adapter as a complete, laboratory quality, gen-
eral purpose loew-frequency oscilloscope.

TECHNICAL SALES DEPARTMENT

ALLEN 8. DU MONT LABORATORIES, INC., CLIFTON, N. J,, U. S. A,

ELECTRONICS — July 1, 1957
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INDUSTRY REPORT— Continued

Matabe keeps a running account
of the history of fire on each tar-
get. As machine is informed by
operators of a kill, it automatically
drops that target from the system
before making its next assign-
ment.

Results of any type of raid are
recorded on punched paper tape

for reference in mapping defense
against future attacks.

Matabe is 29 feet long, over
7 feet high, consists of seven cabi-
nets housing more than 20 miles
of wiring and thousands of elec-
tronic tubes, relays, resistors and
other components. Heart of sys-
tem is real time digital computer.

[ 5 2

FIELD TELEPHONE carrier terminal equipment (left) in present use compared with

new equivalent (right) shows one way in which . . .

Miniaturization Trend Continues

Transistors and egg-crate
chassis construction reduce
weight by more than half

MILITARY demands for lighter,
more compact field equipment act
as a continuing spur to the pro-
duction of miniaturized electronic
equipment. An example of this
trend is the new multiple-channel
tactical telephone terminal equip-
ment recently unveiled by the
Army Signal Corps and Lenkurt
Electric Co.

» Operation—The system uses fre-
quency-division multiplexing to
provide four voice channels for
use with either microwave radio
relay or cable. A maximum of
four terminals may be stacked to
give a 16-channel capacity system
operating between headquarters.

24

» Components—The Army Signal
Engineering Laboratories are also
presently developing a new piezo-
electric ceramic i-f bandpass filter
that is ideally suited to use in
transistorized circuits owing to its
close impedance match to semi-
conductor devices. Operation of
the units is based on their me-
chanical resonance when subjected
to an electric field.

» Materials—Suitable for this ap-
plication are barium-titanate and
solid-state solutions of lead-tita-
nate, lead-zirconate. These ma-
terials are permanently polarized
by first heating to specific tem-
peratures and then applying a
high-strength electric field as they
cool.

The material is shaped into a
disk the diameter of which deter-

mines its resonant frequency. For
a fundamental 455-kc unit this
diameter would be about 0.2 inch.

Temperature and aging prop-
erties of the materials are the
present limiting factors for mili-
tary use. It is expected that the
upper temperature extreme will
reach 150 C without modification
of design criteria as work on tem-
perature stability of materials
progresses.

Forward Scatter
Links NATO Nations

Over-the-horizon
and line-of-sight will
integrate entire chain

SUPREME Headquarters Allied Pow-
ers Europe is planning one of the
most modern and extensive mili-
tary communications systems in
the world.

This new network will combine
over-the-horizon tropospheric for-
ward scatter and line-of-sight
radio relay links to further inte-
grate, from a communications
viewpoint, certain international
and national military agencies
and installations extending from
Eastern Turkey around the broad
crescent throughout NATO Eu-
rope to northern Norway.

Officials of International Stand-
ard Electric Corp., the overseas
management subsidiary of IT&T
and Hycon Eastern signed con-
tracts at SHAPE for their respec-
tive companies. The combined esti-
mated contract cost for their
services is $9,000,000.

» Headquarters—The main center
of this gigantic undertaking will
be established in Paris, France.
Most planning, engineering and
general supervision will be con-
ducted there. In addition, there
will be field teams for testing, ex-
ploration, installation and super-
vision which will be deployed in
the many NATO European coun-
tries where the forward scatter
and radio relay station sites are

projected.
(Continued on page 26)
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PERKIN...THE LEADER

PERRKIN

DC POWER SUPPLIES

2-36 VOLTS @ 15 AMPS SPECIFICATIONS

Regulation: 5-32 Volt Range: +12%
k_ 2.5 Volt and 32-36 Volt Range: +=2%
. AC Input: 105 125 Volts, (for 2-32 V.DC), 110-125
vV, (for 32-36 V. DC), 1 phase, 60 cps
(8 amps)
Ripple: 1% rms max. (@ 36 volts and full load.

Increases to 2% @ 2 volts and full load).
Remote Sensing ¢ Vernier Control

0-32 VOLTS @ 25 AMPS SPECIFICATIONS

Regulation: +1% @ 28 Volts (Regulation Increases
to 2% over range of 24-32 volts; does
i not exceed 2 volts over 4-24 volt range.
Not stabilized for AC line changes.)

AC input: 115 Volts, 1 phase, 60 cps (12 amps).

Ripple: 1% rms (@ 32 volts and full load -2%
rms max, @ any voltage above 4 volts).

5-40 VOLTS @ 30 AMPS SPECIFICATIONS

Regulation: =+ 1% (over entire 5-40 volt range)
AC [nput: 100-130 Volts, 1 phase, 60 ¢ps
Ripple: 1% rms

2 Model
MR1040-30A

24-32 VOLTS @ 30 AMPS  SPECIFICATIONS

Regulation: +1%

AC Input: 100-125 Volts, 1 phase, 60 cps (20 amps).
(Unit rated for DC output of 28 volts
+10% for 95-130 volt input.)

Model Ripple: 1% rms

28-30 WXM

24-32 VOLTS @ 100 AMPS SPECIFICATIONS

Regulation: *12%

AC Input: 208, 230 or 460 Volts, +10%, 3 phase
60 cps (14, 12 and 6 amps respectwelyﬁ
230 volt Input will be supplied unless
otherwise specified.

Model Ripple: ‘ 1% rms
MR2432-100XA

PERKIN SALES OFFICES
New York Area Redwood City, Cal.
N. J.—MAkt 3-1454 EM 9-3354
New England Area Albuguerque
Mass.—MUrdk 3-3252 8-1724
Phlludel; ('I)g De:teg el
R 5-26 - EN =
Chicago Phoenix PERKIN
PA 5.6824 AM 5-0274 i
Seattle Euclid, ©
LA 9000 RE 2-7444
St. Pavl Dayton LEADER IN TUBELESS MAGNETIC AMPLIFIER REGULATION
Ml 6-2621 WA 5426
Atlanta Canada
wTR 6-3g20 ggincourf,
inston- ntario
e i AX 37011 PERKIN ENGINEERING CORPORATION
Charlotte Foreign
ED 2.7356 N. Y. BR 9-1296
San Diego
AC 2-0301
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The system design will employ
the most modern techniques
known. Consideration is given to
high circuit reliability and to
physical and electronic security
to provide the greatest degree of
transmission dependability attain-
able.

Among the features of this op-
eration will be wide employment
of technical personnel from among
the many NATO countries, the
procurement to the maximum
practicable extent of equipment
on an international competitive
bidding basis and the direct co-
ordinated cooperation and partici-
pation of the respective European
NATO nations.

Financial Roundup

HIGHER earnings in 1957 over com-
parable 1956 periods are shown
by 16 of the 18 firms that released
statements last month.

All 18 were in the black al-
though three had deficits in same
periods last year. Two companies,
Minneapolis-Honeywell and Tung-
Sol reported record first quarter
earnings in 1957.

Net Profit,
Company 1957 1956
Advance Industries

6m ... ........ . $103,261  *$274,42¢6
American Bosch

Arma 3 m....... 1,341,615 1,039,860
Beckman Instru-

ments 9 m....... 770,751 1,144,888
General Precision

M 98 e el 1,107,732 346,973
Hoffman Electronics
............ 512,802 167,944
General Transistor
m ........ .. 510,135 153,723
International Resist-

ance 15 wk,..... 117,845 *2,066

Jefferson Electric

Mugsrgs 390 I55 186,252 179,952
Jerrold Electronics

My femne b 3356 166,133 119,838
W. L. Maxson 6 m.. 125,073 *390,423
Minneapolis-Honey -

well 3m......... 5,255,119 4,636,014
Minnesota Mining &

Mfg 3m......... 9,762,181 8,704,518
RCA3m......... 12,810,000 12,727,000
Rome Cable 12 m.. 2,256,000 2,023,000
Siegler Corp. 9 m. .. 747,427 896,276
Sylvania 3 m...... 3,069,944 4,250,243
Tung-Sol 3 m...... 944,755 715,035
Varian Associates

L ¢ SR . 427,515 153,970
* Deficit

Industry Shorts

» Danish television stations to be
built at Aalborg, Vestjylland and
Naesved will be supplied with
$270,000 dollars worth of trans-
mitting equipment by Wireless
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Meetings Ahead

June 27-July 1: British IRE
Convention, “Electronics In
Automation”, University of
Cambridge, England.

Aug. 20-23: 1957 Western Elec-
tronic Show and Convention,
IRE, WCEMA, Cow Palace,
San Francisco, Calif.

Aug. 22-Sept. 5: International
Scientific Radio Union,
Twelfth General Assembly,
Boulder, Colo.

Sept. 4-6: Special Tech. Confer-
ence On Magnetic Amplifiers,
Penn Sheraton Hotel, IRE,
AIEE, Pittsburgh, Pa.

Sept. 9-13: Twelfth Annual
Conference Instrument-Auto-
mation Conference, Cleveland
Auditorium, Cleveland, Ohio.

Sept. 24-25: Sixth Annual Con-
ference On. Industrial Elec-
tronics, IRE, AIEE, Morrison
Hotel, Chicago, Il

Oct. 7-9: National Electronics
Conference, IRE, AIEE,
RETMA, SMPTE, Hotel Sher-
man, Chicago.

Oct. 7-11: American Institute of
Electrical Engineers, Fall
general meeting, Chicago, Ill.

Oct. 9-11: Fourth Annual Sym-

posium on High Vacuum
Technology, Committee On
Vacuum Techniques Hotel
Somerset, Boston, Mass.

Oct. 16-18: IRE Canadian con-
vention, Automotive Building,
Exhibition Park, Toronto,
Canada.

Oct. 21-26: Institution of Radio

Telegraph Company, Essex, Eng-
land.

» Licenses for tv stations in Bri-
tain have been issued at the rate
of 100,000 a month. At present
there are some seven million
licenses for tv sets and seven and
a half million for radios.

» Production of transistors and
semiconductors in Britain will ad-
vance with the organization of a
combine between Philco Corp. of
the U. S. and Plessey Company of
Britain, to be known as Semicon-
ductors Ltd. Fifty-one percent in-
terest will be held by Plessey and

Engineers Australia, annual
convention, IRE, Hotel Aus-
tralia, Sydney, Australia.

Oct. 21-26: International Con-
ference on Ultra High Fre-
quency Circuits and Antennas,
Societe Des Radioelectriciencs,
Paris, France.

Oct. 31-Nov. 1: Professional
Group on Nuclear Science,
fourth annual meeting, Henry

Hudson Hotel, New York,
N. Y.

Oct. 31-Nov. 1: 1957 Electron
Devices  Meeting, PGED,

Shoreham Hotel, Washington,
D. C.

Nov. 2-10: 1957 International
Congress of Measuring In-
trumentation and Automation,
Interkama, Dusseldorf, Ger-
many.

Nov. 4-6: Third Annual Sym-
posium on Aeronautical Com-
munications, PGCS, Hotel
Utica, Utica, N. Y.

Nov. 11-13: Third Instrument
Conference, IRE, PGI, Bilt-
more Hotel, Atlanta, Ga.

Nov. 11-13: Radio Fall Meeting,
PGBTS, PGBTR, PGED,
PGRQC, RETMA, King Ed-
ward Hotel, Toronto, Canada.

Nov. 18-20: Conference on Mag-
netism and Magnetic Mate-
rials, AIEE, APS, IRE, ONR,
Sheraton-Park Hotel, Wash-
ington, D. C.

Dec. 4-5: Professional Group on
Vehicular Communications,
annual meeting, Statler Hotel,
Washington, D. C

49 percent by Philco.

» Color tv sales increased almost
800 percent in Milwaukee during
a five-week nation-wide color cam-
paign promoted by RCA.

» WMGM, N. Y. is broadcasting
tests of the Kahn system of ssb-
transmission on weekdays before
6 a.m.

» Magnetic pills are being used at
the University of California to
study the effects of emotional dis-
turbances in the alimentary canal.
The swallowed pill is traced by a
magnetometer developed by Irwin
Laboratories, Los Angeles.

July 1, 1957 — ELECTRONICS
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Noise Figure Measurement
10-3000 mc

KAY
Mega- Node-Sr.

Absolutely no modulation on noise output
Built-in stability

Longer life on noise diode

Ease of operation due to front panel design
All power supplies regulated

A calibrated random noise source providing an output from
10-3,000 mc, the Mega-Node Sr. may be used to measure
noise figure and receiver gain and for the indirect calibra-
tion of standard signal sources.

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

SPECIFICATIONS

Frequency Range: 10 mc to 3,000 mc

Ovutput Impedance: 50 ohms unbalanced into Type N Connector
Noise Figure Range: 0 to 20 db

Filament Voltage Supply: From regulated supply

Meter Calibration: Linear in db noise figure; logarithmic in
D.C.M.A.

Fuse Protection: One Type 3AG, 2 amps

Tubes: 1 Eclipse Pioneer TT1 Diode

Power Supply Source: 117 Watts =10% 60 cps A.C. Available
for 50 cps

Power Consumption: 200 Watts

Price: $790.00 FOB Plant

Kay Electric Now Manufactures Improved Versions of New London

Noise Figure Measurement Instruments. See Future Advertisements
and Write for Detailed Specifications and Prices.

KAY ELECTRIC COMPANY

Dept. E-7 14 Maple Avenue
CAldwell 6-4000

Pine Brook, N. J.

KAY  Microwave Mega-Nodes

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

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

Available with fluorescent or inert gas (argon or
neon) tubes. Noise output fluorescent tubes 15.8
db +.25 db; argon gas tubes, 152 db =+.1 db*;
neon tubes, 18.0 db *+.5 db*.

*Noise output of inert gas tubes independent of
operating temperature. Universal power supply for
both fluorescent or argon gas and all wave-guide
sizes: $100.

t $167. per Guide when 3 or more are purchased
with $100. power supply.

NEW! WR-770, WR-650—%$595.00 each; WR-510,
WR-430, WR-340—$495.00 each. All WR numbers
fluorescent only.

KAY Mega-Node

Calibrated random noise source reading direct in db,
for measurement of noise figure, receiver gain and for
indirect calibration of standard signal sources. Fre-
quency range, 5 to 220 mc; Output impedances, un-
balanced—50, 75, 150, 300, Infinity; balanced—100,
150, 300, 600, Infinity; noise figure range, 0-16 db
at 50 ohms, 0-23.8 db at 300 ohms. Price: $295.00
FOB Plant.

KAY Kada-Node

Complete radar noise figure measuring set for I-F
and R-F, including attenuators, detector and noise
sources. Complete with power supplies. Frequency
range: 5 to 26,500 mc; noise figure range, up to
21 db, in lower part of spectrum.

Prices on request.

Want more information? Use post card on last page.
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to finished product

quality controlled
from ore

...for critical electronic applications...

available include gold, silver, nickel, and rhodium.
Wire diameters range from 0.0005 in. to 0.012 in.
Plating thickness can be supplied from 5 % to
10 % of base wire weight.

When you are considering plated tungsten wire
for its many applications in critical electronic re-
quirements, remember that Sylvania manufuctures
the base wire every step of the way from the ore . . .
and consequently can control its characteristics to
meet your special needs. For example—Sylvania
plated tungsten wires have exceptional uniformity
of dimension and properties necessary for highly
automated production equipment.

Sylvania exercises far-reaching control on all
plated wiresin nickeland nickel alloys, molybdenum,
50-50 tungsten-molybdenum, stainless steel, and
other alloy base metals. That’s because, in most
cases, Sylvania draws its own base wires. Platings

TUNGSTEN . MOLYBDENUM .

CHEMICALS -

Sylvania offers you a wide range of wires, to
meet almost any requirement in the production of
tube elements, electrostatic precipitators, and other
electronic devices. Each is made under the same
exacting standards known to be required for pro-
ducing the world’s finest vacuum tubes.

Next time you need plated wires call in your
Sylvania sales engineer. He’ll be happy to serve you.

SyLvaNIA ELEcTRIC PRODUCTS INC.
Tungsten and Chemical Division, Towanda, Penna.

PHOSPHORS SEMICONDUCTORS

¥ SYLVANIA

RADIO C

Want more information? Use post card on last page.
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nother in a se-ies cn the exlensive use of Eimac Klys rons in tropasgh2ric corarrunicatior systens

Type 759WA 10 KW
Klyst-an Amplifier

8
. | " s - = N : sene
Eimac one and ten kw klystrcns power e 5 ] Evczgﬁfegi?ggtf'wc
1 N . . e i -t estere Zlectric Co.
Alaska tropospheric communication system v by Rad:o Engineering

Laboratories, Inc.

In the minds of the engineers and construction men by tropospheric communications powered by Eimac
who fought Alaska’s frozen terrain, ‘"“White Alice’™ was  klystrons that **can take it."

no lady. Llinking 33 far-flung communities, ‘‘White
Alice” will have 2000 miles of communications upon
completion. Up to 132 channels are provided over this
route thanks to a combination of paint-te-peint micro-
wave and scatter communication systems.

Designers of electronic equipment are finding out more
and more that Eimac has the answer to their tube prob-
lems regardless of what such problems involve. An
inquiry to our Application Engineering Department will
bring fast, informative information.

For tubes to power the “White Alice” one and ten kw

installations, engineers turned to Eimac klystrons. The

success of Eimac fubes in the other tropo-scatter net-

works made it easy for the engineers to make such o

decision. Today, Alaska speaks . . . a feat made possikle

EITEL-McCULLOUGH, INC.

S A N B R U N O - C A L I F O R N | A

Eimac 7&"&2&‘ tor klystrons for tropospheric communications

3Kk3oo0aLQ 4K50,000LQ ‘
DC Beam Volts 800D Power OutpuEWatts 2000 GC Beam Volts 16,000 Power Output Watts 11,000
DC Beam Amps 0.57 - Coliecter Dissipation 3000 LC Beam Amps 1.6 Collector Dissipation 50,000
Driving Power Watts 4.0 Power Gzin 25db Driving Power Watts 0.10 Power Gain 50 dd
Efficiency 45% Efficiency 43%

wwWw.americanradiohistorv com
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rectifiers

i o

Now available from a single source . . .
a complere line of selenium rectitiers
for d-c power supply, battery chargers
and electronic circuitry.

Whether your nceds are for 6 to
100,000 volts; 1.5 milliamp or 10,000
amperes; stacks, cans or cartridges
(with a wide range of contigurations),
Westinghouse has a rectifier to meet
your specific requirements.,

Extensive life tests prove that in

20,000 continuous hours of service, the

change in forward voltage drop of

Westinghouse rectifier cells is less than
59,. Reverse leakage actually decreases
with use. This superior performance . . .
with up to 90% conversion efficiency
. is assured by the vacuum evapora-
tion deposit process and carefully con-
trolled manufacturing conditions 1n
making Westinghouse selenium cells.
For complete design and application
information, call your Westinghouse
sales engineer. Or, write Westinghouse
Electric Corporation, P. O. Box 868,

3 Gateway Center, Pittsburegh 30, Pa.
3-22089

LOWEST FORWARD AGING RATE IN THE INDUSTRY!

You caN BE SURE...iIF TS

Westinghouse

Want more information? Use post card on last page.
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here’s the Vinyl Glass Sleeving
with unequalled
HEAT-AGING properties

BH Vinyl-Sil 8000 Fiberglass Sleeving offers outstanding
resistance to heat-aging, a major factor tn insulation
brecakdown. It retains flexibility and its minimum guar-
anteed dielectric strength of 8,000 volts even after these

exposurcs:
2,000-plus hours at 130°C.
320 hours at 150°C. 115 hours at 180°C. 4 hours at 232°C.

BH Here's Class B protection at Class A cost . . . plus these

additional advantages:
VINYL-SIL ‘ .

High Flow Resistance
8 o o o Uncqualled Non-corrosiveness
Excellent Low Temperature Flexibility (—45°C.)
High Chemical and Oil Resistance
\ Varnish and Wire Enamel Compatibility
. The same formulation used in manufacturing BH Vinyl-Sil

\ 8000 is also available in two other BH quality sleevings:

BH Vinyl-Sil 105 — the only vinyl-glass sleeving
\ U/L rated for continuous operation at 105°C., with
the supporting glass fiber braid specially treated to

w prevent capillary attraction to water.

= BH Vinyl-Flex — a low-cost, high-quality sleeving
§ \ specially formulated for applications up to 4000-volt
§ \{ minimum dielectric breakdown,

w

—

\ Get complete details for the sleeving yox need. Write for

data sheets and testing samples today. FREE, while
supply lasts: New NEMA Standards Publication for
Varnished Tubing and Saturated Sleeving. Ask for it

Bentley, Harris Manufacturing Co.
1307 Barclay Strect

Conshohocken, Pa.
Telephone: TAylor 8-0634

TIME

BENTLEY, HAR

SLEEVINGS ™

*BH Non-Fraying Fiberglass Sleevings are made by an exclusive Bentley,
Harris process (U.S. Pat. Nos. 2393530; 2647296 and 2647288).

32 Want more information? Use post card on last page. July 1, 1957 — ELECTRONICS



Compact Low-Cost
Recorder uses mechanica! KO ipahart

: t
ertain th? aintain
AIRPAX
recor e an ASSOC ’
d, varialt = = .
1 friul 'neered

CHOPPER CHARACTERISTICS

Airpax 60-CPS Chopper Type 175 is a miniature
unit with permanently adjusted SPDT BBM contacts.
Type 800 is similar with DPDT contacts
DRIVE

Frequency - - - - - = - =« - - - 60 CPS
Voltage - - - - - - =« =6.3 RMS volts
CONTACTS

- - - 167 electrical degrees

Dwell Time

Balance - - - - - - - within 15 elec. deg.
Phase Angle - - - - = 20 elect. deg. lagging
] Voltage- = = « « - - = upto 100 DC volts

! Current- - e - = o« = upto 2 milliamperes
Noise = = « « <« - - 50 microvolts average

Hermetically sealed for trouble-free operation in any
atmosphere, internal mechanism rigidly mounted to
withstand shock and vibration encountered in port-
able equipment.




]

These shielded coil forms offer the utmost in reliability due to their unique design and construction. Dimensions when mounted, includ-
ing terminals, are: LS-9, %5” diameter x !,” high; L8-10, 26" x '%”; L8-11, %5” x !74;". Each form mounts by a single stud. The
LS-12 is a square type for printed circuits und measures 13” x 13” x 13”. Single layer or pie-type windings to your specifications.

Reliability — under any condition!

Roberts and Associates, Inc., 5068 West
Washingion Blvd., Los Angeles 16, and
61 Renato Court, Redwood City, Cal.

CTC miniaturized shielded coil forms
are highly shock resistant. With me-
chanically enclosed, completely shielded
coil windings, they bring all the rugged-
ness and dependable performance you

require for your “tight spot” applica-
tions IF strips, RF coils, oscillator
coils, etc.

CTC combines quality control with
quaniily production to supply exactly
the components you need, in any
amount. CTC quality control includes
material certification, checking each
step of production, and each finished
product. And CTC quantity production
means CTC can fill your orders for any
volume, from smallest to largest.

For samples, specifications and prices,
write to Sales Engineering Dept.,
Cambridge Thermionic Corporation,
437 Concord Ave., Cambridge 38,
Mass. On the West Coast contact E. V.

TYPE SPC phenolic and ceramic printed circuit
coil forms can be soldered after mounting. Phen-
olic forms: ¥ ” high when mounted, in diamefers of
.219” and .285”. Ceramic forms: 4 ” diameter, in
mounted heights of 337 and !¥s”. with 194"
powdered iron core, and collars of silicone fibre-
plas. Forms come with threaded slug and terminal
collar. Units mount through two to four holes, as
required. Available as forins alone or wound as
specified.

CAMBRIDGE THERMIONIC CORPORATION

makers of guaranteed electronic components
custom or standard




RACK-MOUNTING OSCILLOSCOPE

TYPE RM13...DC to 15 MC

Rl A A ol b

T3 A ‘15 o -
|
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BASIC SPECIFICATIONS

VERTICAL CHARACTERISTICS
Passband—dc to 15 mc.
Risetime —0.023 usec
Signal Delay—0.25 usec
Deflection Factor—0.1 v/cm. Cali-

brated attenuator, 9 steps from 0.1
to 50 v/cm. Continvously adjusta-
ble from 0.1 to 125 v/em,

HORIZONTAL CHARACTERISTICS
Sweep Range—0.2 usec/cm to &
sec/cm.
Calibrated Sweep Rates—0.2
usec/cm to 2 sec/cm in 22 steps.
Magnifier — 5x magnifier increases
calibrated sweep range to 0.04
psec/cm.
Four-Way Triggering
1. Amplitude-Level Selection—ad-
justable amplitude-level and sta-
bility controls for triggering at a
selected level on external, internal,
and line signals—either polarity—
ac or dc-coupled.

2. Preset Stability—same as above, 25" overall depth,
except stability is preset at the

TYPE RM15 {50 to 60 cycle supply). .......... $825

TYPE RM15-51 (50 to 800 cycle supply}. .. .. .. $860

Prices f.o.b. Portland, Oregon

Tektronix, Inc.

P. O. Box 831 ¢+ Portland 7, Oregon
——— Phone CYpress 2-26H——TWX-PD 265+ Cable: TEKTRONIX

See the Type RM15 and other new Tektronix
Instruments at WESCON, booths 1701, 1702.

ELECTRONICS — july 1, 1957

optimum triggering point and re-
quires no readjustment,

3. Automatic Triggering — Auto-
matic level-seeking trigger circuit
provides dependable triggering for
most applications, even on very
small signals, through wide
changes in amplitude, frequency,
and shape of the triggering signal.
Provides a reference trace on the
screen when no trigger signal is
present.

4. High-Frequency Sync— Assures
a steady display of sine-wave sig-
nals up to approximately 20 mec.

OTHER FEATURES

4-KV Accelerating Potential

DC-Coupled Unblanking

Square-Wave Amplitude Calibrator

Electronically-Regulated
Power Supplies

Dimensions—83,” high,
19” wide, 23" rack depth,

EASY ACCESSIBILITY

The Tektronix Type RM15 is a
high - performance 5 -inch oscillo-
scape, electrically identical to the
Type 515. It mounts in 8% vertical
inches of the standard instrument
rack, is supported on a slide-out
mounting, and can be tilted and
locked in any of seven positions for
servicing convenience.

The Type RM15 has excellent
transient response, 0.023-usec rise-
time. Its 22 calibrated sweep rates
are selected with one knob, which
also indicates the new sweep rate
when the 5x magnifier is in use,
Controls are arranged for maximum
operator convenience,

TYPE 515 CATHODE-RAY
OSCILLOSCOPE

Same instrument electrically,
in the portable form preferred
for most field and laboratory ap-
plications. Weight, 40 pounds.
TYPE 515

{50 to 60 cycle supply). .$750
TYPE 515-51

(50 to 800 cycle supply).$785

Prices f.o.b. Portland, Oregon

ENGINEERS — interested in furthering the advancement of the

Want more information? Use post card on last page

oscilloscope? We have openings for men with creative design ability.
Please write Richard Ropiequet, Vice President, Engineering.
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Servo Motors For

Transistorized Operations

Meets MIL-E-5272

—65°C to +125°C temperature range.

SIZE 8 SIZE 10 SIZE 11 SIZE1S | sizEls |
0 p 8-5001-00 10-5052-00 11-5101-00 15-5153-00 18520100 |
q p 400 400 400 400 400
orque at Stall (o 15 30 63 | 145 235
0 Load Speed (rp 6500 500 6500 500 | 5200
peed orque (rp 4000 4000 d00 | a0 f z00 Size 8
onstant (se 0.03 0.015 0.016 0.017 0013
0.051 0.025 0.028 0.030 T 002
0 0 d 22500 45000 41500 731000 40000
Operating Temp. Range (° 54to +125 | —54to+125 | —541t0o +125 | —541t0 4125 | —541to +125
[ SotEfect e 1.0v. 36v 1.0v40v 1.0v,40v 1ovaov
D e Cont. Cont. Cont. Cont. Cont.
0 2 115 115 115 s |
0 19 1270 1250 90 80 |
0 183 1560 1780 890 570
0 268 2210 2175 1030 640
0.73 0.57 0.58 049 045
0 366 3840 3800 2160 1460
ond. fo d 10 0.13 0.15 033 0.55 Size 11
ontro
oltage 40/20 40/20 40/20 40,20 4020 |
0 480 124 145 58 R
0 445 215 204 103 7
0 660 248 250 118 86
073 0.50 0.58 049 045
0 910 495 430 240 190
ond. fo d. Y 14 13 29 a1
Rotor Inertia (g 47 47 1.07 33 40
0 12 2 45 8 14
0 p Synchro Synchro Synchro Synchro [ Synchro
oto 863 672 1.703 1625 2.03
pe Sha Pinion Pinion Plain Plain Plain
Shaft Extension 218 437 540 540
Outside Diameter 937 1.062 1.437 1.750
Type Connection Terminals B _Terminals Terminals Terminals .
Size 18

*For 40v connection

This complete line can be varied by Oster specialists to your precise requirement. Write
today for further information, enclosing detailed data on your needs.

Other products include motor-
gear-trains, synchros, AC drive
motors, DC motors, servo mech-
anism assemblies, motor tachs,
servo torque units, reference and
tachometer generators, actuators,
motor driven blower and fan
assemblies and fast response re-
solvers.

Engineers For Advanced Projects:
Interesting, varied work on designing transistor circuits and servo mechanisms.

MANUFACTURING COMPANY
Your Rotating Equipment Specialist

Avionic Division
Racine, Wisconsin

Contact Mr. Zelazo, Director of Research, in confidence.

SURTOR BROWNE ADVERTISING

34
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FULL LINE

Magnetrons from 1 to 5,000,000 Watts — Klystrons from 600 to 60,000 Mc —
Backward Wave Oscillators from 1,000 to 15,000 Mc. Plus, a broad line of spe-
cial tubes including storage tubes, rectifiers, square law and traveling wave
tubes. Write for complete data beoklet on the most complete line in the industry.

RAYTHEON MANUFACTURING COMPANY

Microwave and Power Tuke Operations, Section PT-06, Waltham 54, Mass.

Regional Sales Offices: 9501 W. Grand Avenue, Franklin Park, tllinois: 5236'Smh Monica Bivd., Los Angeles 29, California

wwweamericanradiohistorvy. com




ATLAS Frecrsroneerts

“"HUSH-HUSH” ASSEMBLIES FOR

THE FALCON

No HIDING place “upstairs” for enemy bombers

with The Falcon on the hunt. This newest
guided missile is being produced for the U. S. Air
Force by Hughes Aircraft Company.

Some of the “innards” of this bird of prey are
ATLAS-Precisioneered and classified “confiden-
tial.” But there’s no secret as to how ATLAS can
help you develop parts and assemblies from pilot
stage to production efficiency for radar . . . sonar
systems . . . computers . . . correctors . . . all types
of electro-mechanical devices. Just bring your
designs to ATLAS. At your disposal on a job
basis are our men, equipment, techniques; facili-
ties available for prototype, pilot run, and or
volume production.

When war or peace demands a product, call on
ATLAS Precision Products Co. (Div. of Pruden-
tial Industries), Philadelphia 24, Pa.

Send for booklet, “Precisioneering Electro-
mechanical Equipment.”’

YCam g

. WSAr i e
AT WO TwEp pagy M

PRODUCTION
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-hp- 5248 Electronic Counter. Regard-
ed by many engineers as the world’s finest
electronic counter, -hp- 524B with plug-in
Frequency Converters measures frequency
10 cps to 220 MC; with -hp- 540A Transfer
Oscillator measures frequency to 12 KMC;
with -hp- 526B measures interval 1 gsec to
100 days; with -Ap- 526C measures period
with greatly increased accuracy.

-hp- 521A Industrial Counter. Direct
reading, 1 cps to 120 KC. Measures frequency,
speed, rpm, random events, other phenomena
with transducers. Time of count 0.1 or 1 sec-
ond, variable display time. Sturdy, rugged,
simple to use, low cost. Also -Ap- 521C, 5
place registration, crystal controlled time base.

Me:z;sure faster, more accurately with -hp-

'ELECTRONIC

COUNTERS

A wide variety of ordinary and extraordinary measurements can now be
made easily and exactly with electronic counters. -5p- offers you the world's
most complete line of quality counters; your local -5p- representative can
show you the newest measuring techniques. Call him today for practical,

knowledgeable help in simplifying your measurements with electronic counters.

CHECHK THIS LIST OF -Ap- COUNTERS

Instrument Primary Uses Fr;zl:‘eg:cy Characteristics Price
R Direct reading, accuracy
-hp- 521A Industrial | Measure frequency, AYoR .
Electronic Counter speed, time interval 1 cps to 120 KC m‘:hlpnlafel f:;ins"r%_'?gr:/w $475.00
N TP o Direct reoding—oc_cu_racy - ]
-hp- 521C Industrial | Measure frequency, I .
= . 2 1 ¢ps to 120 KC| within =1 count +0.01%, $50.00
Electronic Counter r_spe_efi,hmem'ervfl__— T 7 ] s place regis'ra'io_n°_ | - |
[ =—p— Frequency, period, . .
-hp- 5228 H H Direct reading, accuracy
Electronic Counter ':;n:s‘;:‘e"er:::'ls 10 ¢ps to 120 KC +1 count +0.001%, 915.00
-hp- 5238 FreqTenEy, p;rToaT - = Direct reading, accuracy i = =il
Electronic Counter _'ime interval 10cpsto 1.1 MC -+1 E)un';__f-Z/l,_000,000___1’175‘oo '
10 cps to 10 MC| . . .
-hp- 5248 Frequency, period Freq. 2&'12‘»?55"3233&'23&%’25} 2,150.00m
Frequency Counter measurements 0 c‘}:)e'?io:io) KC Z/I,dO0,000/week
-hp- 525A e o Me o Accuracy 1 cps  sta-
Frequency Converter increases basic 10 cps to 100 MC| bility; 0.1 v rms min. 250.00
sensitivity input — N
_hp- 5258 ' Extends 524B'srange Accuracy *1 cps + sta-
’Fr‘: vency Converter from 100 to 220 MC,;[ 100 MCto220MC| bility; 0.2 v rms min. 250.00
1= a ] high sensitivity | | O __input P — |
-hp- 526A Increases 524B's Accuracy same as basic
Video Amplifier sensitivity to 10 10 cps to 10 MC| counter; 10 mv rms min. 150.00
il millivoits input |
| -hp- 5248 Measures interval 1 Accurate 0.1 usec
Time Interval Unit | usec to 100 days. __I #sec 1o 107 sec | +0.0001%, u 17720 B
¢ Extends rangeq
-hp- 524 . of 5248 to Greater occuracy in
Period Multiplier Period measurement measure 10,000 period measurement 225.00
i periods NS [NESSC—
-hp- 540A Frequency Extends range of 5248
Transfer Oscillator measurements 10 MC to 5 KMC to 12.4 KMC 15100

ARack mounted instrument available for $15 less. BRack mounted instrument available for $25 less.

HEWLETT-PACKARD COMPANY

4052A PAGE MILL ROAD »

PALO ALTO, CALIFORNIA
Cable “‘HEWPACK” ® DAvenport 5-4451
Field engineers in all principal areas

Complete coverage in electronic counters

ELECTRONICS — July 1, 1957

Want more information? Use post card on last page.
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BACK-MOUNTING TEST JACKS

permit bench soldering to wiring
harness before mounting.

s

metal shell insures firm,
dependable mounting.

=waiifitas—

S e

ALL-NYLON THREADED
INSULATOR

low capacity to panel and

high voltage breakdown,

Test Jacks by Ucinite

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

Ucinite Test Jacks, designed for standard .080
phone tips, are available in a variety of colors
ideally suited to coded application. Silver-plated,
heat treated beryllium copper contact is made in
one piece with large terminal ends for easy solder-

ELECTRICAL ASSEMBLIES

The

UCINITE Co.

Newtonville 60, Mass.
Division of United-Carr Fastener Corp.

Want more information? Use post card on last page.

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.
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.

Raodio and Autometive

wwWWwW-americanradiohistorv com

STANDARD TEST JACKS:

Specialists in Electrical Assemblies,

July 1, 1957 — ELECTRONICS
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SPECIFICATIONS
Gain LB ... 0,20, 30, 50, 70, 100, 200, 300, Power Requirements:
500, 700, 1000 Amplifier .. ... ... ........ 117V— 60 cycles — 70 VA
Gain Accuracy . o 1% DC to 2 KC Cabinet . . .. .. ... 117V —60cycles—15VA
Input Impedance . . 100,000 6 Unit Rack Adaptor 1. s .. 117 V—60 cycles —45 VA
Output Capability at DC O to = 35 V where Rt > 1000 @ Dimensions: Amplitier Unit . . . ... 2%" wide, 7% high, 14%" deep
0 to = 40 MA where Re is 10 to 400 @ Rack Adaptor for 6 Units . 19" wide, 8%" high, 18'%" deep
Output Impedance . ... Less than 1 Q in series with 25 uh Net Weight — Amplifier o 11 pounds
Equivatent tnput Drift . 2 uv with regulated line
Equivalent Input Noise . O to 3 cps, less than 5 v peak to peak PRICE: Amplifier Umit . ..... .. .. ... $550.00
0 to 750 cps, less than 5 yv RMS 19-inch Rack Adaptor for 6
0 to 50 ke, less than 12 uv RMS amplitier (with fans and connectors) 200.00
Chopper Intermodulation Less than 0.1% Cabinet for single amplifier
Linearity . o Better than 0.1% to 2 KC (with fan and connector)
| Frequency Response % (0.3 db) DC to 10 KC, is available .

lessthan3db down at 40 KC
|
l X 1 2 aA‘/’) W |
A, St "

sTaBILITY S| Wﬂ'&./

WITH CHOPPER AMPLIFIERS
[ KAY LAB 1]

Representatives in all major cities.
5725 KEARNY VILLA ROAD.SAN DIEGO 11, CALIFORNIA BROWNING 7-6700,

ELECTRONICS — July 1, 1957 Want more information? Use post card on last page. 39



ACCURACY *+ 0.259% 1

- “
-~ ~
-7 RN
7 \\
Beckman- ’ %
) /
Berkeley - \
Expanded Scale W %
- i I/ ‘\.“ voxg‘s AL,
Voltmeters |
I
I
e el L L L T I mameem—.. '. ............. caeremaws
i
MODELS 101 AND 101-50 \
\
\ /
/
/
FEATURES: % Accuracy of +0.25% \ /
. \ /
% True rms Reading N y
% 0-1 ma Recorder Connection N :23‘1%'7.%"?;&32%&?°°'5°° ] 7
* Rugged design to withstand \\ - o
vibration, rough usage S g, ™ <
DESCRIPTION: APPLICATIONS:

Available as either portable or rack-mounted
units, these rugged instruments provide true
rms readings at an accuracy of +0.25%, of
input voltage over a range of 100-500 v in
10 v steps {Model 101), or 50-250 vin 5 v
steps (Model 101-50). Large scale divisions
reduce reading errors; results may be perma-
nently recorded on a 0-1 ma recorder. Use of
a unique thermal bridge circuit provides =
0.25% accuracy with standard meter move-
ment, eliminating delicate special movements.
The result is unusual ruggedness for an instru-
ment of such high accuracy.

SPECIFICATIONS
MODEL 101 MODEL 101-50
RANGE: 100 v to 500 v 50 vto 250 v
SCALE RANGE: 12v 6v
SMALLEST SCALE DIVISION: 0.2v 01v
ACCURACY: +0.25% of Input Voltage
VOLTAGE INDICATED: True rms

FREQUENCY RESPONSE:

50 to 2000 cps

SOURCE LOADING:

Approximately 2 watts

METER DAMPING:

0.8 of Critical Damping

TIME RESPONSE:

0.5 seconds

RECOROER CONNECTIONS:

0-1 ma dc recorder

POWER REQUIREMENTS:

115 v ac, 50-2000 cps, 20 watts

DIMENSIONS: (PORTABLE)

8"W x 9%4”H x 970 (14 Ibs. net)

DIMENSIONS: (RACK)

19"Wx 5%"Hx 9D (15 Ibs. net)

PRICE: (PORTABLE)

$360.00 f.0.b. factory

PRICE: (RACK)

$400.00 f.0.b. factory 136

40

Want more information? Use post card on last page.
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These Expanded Scale Voltmeters are invalu-
able for all types of testing and development
work where high accuracy is a requisite; pro-
duction quality control of components and
circuits, developing new circuits, servicing
electronic instruments and systems, measuring
voltages in a-c power systems, as a reference
instrument in the standards laboratory, and for
measurements of line voltage variations in the
field. They are adaptable for use in aircraft
where vibration might damage more delicate
meter movements.

Complete technical data is yours for the asking; why
not write us now? Please address Dept. G 7.

Beckman:

Berleley Division

2200 Wright Avenue, Richmond 3, California

a division of Beckman Instruments, Inc.

TN

Rack-mounted Models 101.R and 101.R-50
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DESCRIPTIVE DATA

® SIZE: 1 inch diameter x 2Y; inches long
® WEIGHT: 3.8 ozs.
® FULL SCALE RANGE: 40 to 400 degrees/second

® LINEARITY: 0.1% of full scale to Vi range,
within 2% to full range

® RESOLUTION: 0.01% full scale
® DAMPING: Fluvid damped, temperature compensated
® PICKOFF: Variable Reluctance type, 400 - 6,000 cps

® MOTOR EXCITATION: 6.3 volts - 400 cps, 26 volts -
400 cps, 9 volts - 1,000 ¢ps

Putting the sting exactly where it belongs

GOLDEN GNAT
Miniature Rate Gyros for
Missiles and Aircraft

Here is a precision, minature rate gyro. It’s tiny . . . measures only 1 inch
in diameter and 2% inches in length. It’s rugged . . . withstands 100G
shock and 10G vibration to 2,000 cps. It has a record of proven
performance.

Gnat Rate Gyro
Shown actual size Even under the most severe environmental conditions the Golden Gnat
will perform as required. To make this possible many unique design de-
tails have been incorporated. One such detail is the Gnat’s gold plated
steel housing for improved corrosion resistance and positive hermetic

sealing.

Wherever the need exists for high performance miniature rate gyros such
as for autopilot stabilization in missiles and aircraft, antenna stabilization
and fire control applications, the Golden Gnat is ideally suited. Write for
Bulletin GN . . . Minneapolis-Honeywell, Boston Division, Dept. 7, 1400
Soldiers Field Road, Boston 35, Mass.

Honeywell H
BOSTON DIVISION
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RCA Power Tubes Open New Horizons
for Electronically Controlled Power

RCA-6181*, RCA-6166, RCA-5762, RCA-5604-A—Large-
Power Tubes...feature reliability and long life in com-
munication and industrial services.

RCA-6949*
Super-Power
Type...capable
of generating use-
ful continuous rf
power in the order of 500 kw
at high efficiency and with ex-
ceptionally low driving power, =%
Bulletin in preparation. *Features ceramic-metal construction.

RCA-6816*, RCA-6884, RCA-6161,
RCA-6146, RCA-6883, RCA-6417,
RCA-5763 —Small-Power Tebes. .. for
compact, light-weight, higa-efficiency
equipment designs,

“Premium” Tubes and “Special Red” Types for Exacting Requirements
of Military and Critical Commercial Services

RCA “Premium” Tubes and “Special Red” Tubes are
specially processed, rigidly monitored by 100% micro-

scopic inspection of 24 or more categories of workmanship
—to weed out early-hour failures, assure dependable per-
formance. RCA “Premium” Tubes and “Special Red”
Tubes are quality-controlled for reliability under tough
conditions of vibration, impact, humidity, and wide tem-
perature variations. For complete listing of RCA’s com-
prehensive line of “Premium” Tubes and “Special Red”
Types contact the RCA District Office nearest you, or
write RCA, Commercial Engineering, Harrison, N. J.

For information on how these and other RCA products may be applied to your designs, contact the RCA District Office nearest you.

EAST MIDWEST WEST GOVERNMENT

744 Broad Street, | Suite 1181, Merchandise Mart Plaza | 6355 E. Washington Bivd. | 224 N. Wilkinson St. 1625 "K' St., N. W. 415 South 5th St.
Newark 2, N. J. Chicago 54, lllinols Los Angeles 23, Calif. Dayton, 2, Ohio Washington, 0. C. Harrison, r:. ).
HUmboldf 5-3900 | WHitehall 4-2900 RAymond 3-8361 Hemlock 5585 District 7-1260 HUmboldt £-3900

For technical bulletins presently available on the products shown here, write RCA Commercial Engineering, SectionGi9R- |, Harrizen, N. J.

42 Want more information? Use post card on last page. July 1, 1957 — ELECTRONICS
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: RCA Magnetrons and Traveling-Wave Tubes RCA Storage and Display Tubes Extend
Spur New Advances in Microwave Designs the Design Boundaries of Electronic
RCA-6521—Weather-Radar Magnetron...for reliable service in Data-Processing Devices
| airborne electronic equipment. 2000-hours warranted life.

: RCA-6865-A—Tunable-Type Magnetron ... for pulsed-oscillatse
= service. Provides essentially uniform peak power output over the
tuning range 8750 Mc to 9600 Mc. Limited to government end
use. For further information, contact the RCA District offuce
| nearest you.

RCA-6499 —Radechon...a
charge storage tube of the bar-
tier-grid type intended for use
in a wide variety of informa-
tion processing systems.

RCA-6896/1855 — Graphechon
...a charge storage tube for
use in data-processing applica-
tions where signal information | i
must be transformed continu- ﬁ s |

ously from one time-base to an- ¢ . P

other. Bulletin in preparation.

RCA-6866—Display Storage
Tube ... with average display
brightness of 2750 foot-lam-
berts for use in applications
where it is desired to have a
non-flickering display of stored
information for about 60 sec-
onds after writing has ceased.

RCA-6861—Low-Noise Traveling-Wave Tube... extraordinarily
low noise figure of 6.5 db in the 2600 Mc to 3500 Mc range.

- % " § : - o o o
; ’ i e o o % ot o - i 1
Camera and Image-Converter Tubes .| Superior-Quality Transistors for Designs Where
E Probe New Frontiers for industry i Performance-Reliability is of Prime Importance l
= )
- 3 3&:’. RCA-Type No. Application I
RCA-6198-A—Vidicon ... ¥ 2N77% Class A AF Amplifier Type.
3 small-size camera tube - 2N104, 2N215%  Class A AF Amplifier Types.
without side tip for com- o 2N105% Closs A AF Amplifier Types. Small size for compact designs. ‘
. industrial television - 2N109, 2N217%  For large-signal Class A or B, AF Amplifiers. Power Output: two |
i [:aCt“cl:tdionirla : 1t e 2N109's in class B Push-Pull, 150 miiliwatts. {
PP : | 2N139, IN218% Class A 455-Ke IF Amplifier Type.
- RCA-6849 — Image Orthi- - 2N140, 2M219%  Converter and Mixer-Oscillator Types for 540—1640 Kc Bond. '
con...with exceptionally o 2N175, 2N220% Exlr?mely l_ow-Noise Types for Preamplifiers or Input Stages of
: high sensitivity and spec- Audio Amplifiers.
tral response approaching i 2N206* Closs A AF Amplifier Type (Tested for temperature cycling and

moisture resistance). Meets MIL-T 25380/4 USAF specification

that of the eye for oper-
- 2N247%  “Drift’* RF Amplifi i
ation under extremely low Sho’r'twovo Bo::l‘:.l ier Type for AM Broadcast Band up into the |

Q | light levels. “ 2N269% For Medium-speed switching Applications in Electronic
] RCA Infrared Image-Con- 1 SomEnsl
1 ' Tub ilabl P 2N270* For Large-Signal Class A or B, AF Amplifiers. Power Qutput: one i
verter Jubes.,.avatlable 2N270 in class A, 60 milliwatts; two 2N270's in class B, Push {
1 for government end-use. Pull, 500 milliwatts.
[ For further information, 2N301  High-Power Type for Class A or B, AF Amplifiers. Power Qutput: |
! contact the RCA District :nle 21Nz301 in class A, 2.7 watts; two 2N301's in closs B, Push
El nea ou, ull, watts.
Office nearest y 2N301A Like 2N301 buf operates at peak collectar voltages as high as
i ' 60 volts, 0 .
| | Flexible-lead type
3 : ¥ A i . P - S
s -l 4 T Gl : s ghd s ik LA

CORPORATION of AMERICA

Electrén Tube Division, Harrison, N. J.
Semjconductor Division, Somerville, N. J.

5 WA e
i ®
5

EF-‘: ﬁé@ T aak ek v i et e vy i 4 st i e
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You can save time and trouble

by standardizing on BUSS fuses.

The BUSS fuse line is
most complete

You'll find the right fuse every time,
when you turn to BUSS. There are
BUSS fuses of all types and sizes for
the protection of television, radio, in-
struments, controls, avionics and other
electronic and electrical equipment. A
companion line of fuse blocks, clips and
holders is most complete.

Buying fuses from one source saves
you time, trouble and simplifies your
stock handling records.

BUSS fuses are made to protect=not to blow, needlessly

44

Safeguard the reputation
of your equipment
for quality and service

BUSS fuses are tested in a sensitive
electronic device that automatically re-
jects any faulty fuse. As a result, there
are never any ‘kicks’ or complaints from
users about BUSS fuses failing lo pro-
tect or faulty fuses causing needless
shutdowns of your equipment.

Why take a chance on anything less
than BUSS quality in fuses? Specify
BUSS fuses and be sure of dependable
electrical protection for your equipment.

Want more information? Use post card on last page

If your protection problem
is unusual . . .

..... let the BUSS fuse engineers work
with you and save you engineering
time. If possible, they will suggest a
fuse or fuse mounting already available
in local wholesalers’ stocks, so that your
device can be serviced easily.

For more information on BUSS and
FUSETRON Small Dimension fuses
and fuseholders . . . Write for bul-
letin SFB. Bussmann Mfg. Division
(McGraw-Edison Co.) University at
Jefferson, St. Louis 7, Mo.

Makers of g complete

m line of fyses for home,

TRUSTWORTHY NAMES IN farm, commercial,
ELECTRICAL PROTICTION electronic, automotive

W and industrial  use.
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The hard facts on closures that
are of particular concern to designers
and production engineers are quality,
price and delivery. As for quality,
electronic manufacturers who formerly made

their own closures now specify Hudson, simply
because they cannot duplicate Hudson’s precision
quality. As to price, Hudson combines standardized
designs with mass production methods to attain cus-
tom quality at commercial prices. Deliveries are timed
to your assembly line schedules — in fact, practically
all Hudson standard designs are carried in stock!

Getting down to brass* facts!

HUDSON

PRECISION DRAWN
CLOSURES

*Precision Metal
Products of Steel,
Stainless Steel,
Aluminum, Copper,
Brass and Mu Metal.
Call or write
for Catalog.

Custom -T- Cover
Closures Assemblies

HUDSON

IALVERN ST., NEWARK 5, N.J.
] ielep‘hone: MArket 3-7584

e
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Bendix-built production test equipment calibrates precision induction rate generators and temperature compensating networks as a team.

GET FAST DELIVERY ON HIGH PRECISION RATE
GENERATORS AT BENDIX “SUPERMARKET”

You're used to fast delivery at mini-
mum cost from the Bendix Synchro
“Supermarket”, but maybe you don’t
know that this apphlies to such spe-
cialized, high-precision equipment
The photo above shows the ex-
tensive  production facility usced to
test Bendix induction rate generatars
and temperature-compensating  net-
works as a matched pair. It’s your
assurance that precision rate genera-
tors you buy from Bendix will have
the accuracy of laboratory-built in-
struments. Yet we produce them at

Temperature-
compensating
network

Induction
rate
generator

Eclipse-Pioneer Division

TETERBORO, N. J.

46

almost assembly-line specd.
Extensive calibration enables us to
promise gencrator accuracy within
15 of 1 per cent up to 3,600 rpm,
unmatched in a production model
such as this. Actually, at 4 volts and
3,000 rpm—the range at which the
instrument will more commonly
operate—linear accuracy is even
greater: within .05 of 1 per cent.

District Offices: Burbank and San Carlos, Calif.;
Dayton, Ohio; Seattle, Wash.

Export Sales and Service: Bendix International Division,
205 E. 42nd St., New York 17, N, Y.

il /

/

Biie | P

AVERAGE ELECTRICAL CHARACTERISTICS AVERAGE MECHANICAL CHARACTERISTICS

0.57 oz.-in.?
Operoting temperature range . . .15°C.to 75°C,

Rated excitation. . .. ... 115 volts, 400 cycles Rotor moment of inertia . .

Output voltage gradient. . 2 volts per 1000 rpm
Weight:
Rate generator....... . 134 pounds
Compensating network....... Y4 pound

71)/9'1/

Output voltage . . 6 volts = 0,05% at 3000 rpm

Phase shift 0 = 0.1 degrees

AVIATION CORPORATION

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

4JD4AZ2
4JD4A3
4JD4A4
4JD4AS

Sitlieon

® Operation below zero
and up to 150°C

® 25 mc alpha cutoff
® Low leakage current

® Easy automatic insertion
in printed circuit board

DESIGN FEATURES

High Temperature Performance . . .
maximum ambient operating temper-
ature 150° C, storage temperature up
to 200° C

New Package Design ... for automatic
insertion in printed circuit boards

Package Hermetically Sealed. .. no
moisture seepage from outside air

Here are just a few typical applications for
the NPN silicon triode transistors: wide
band and d-c amplifiers, oscillator circuits,
computer switching.

And now all General Electric transistors
are a better buy than ever. Because of mech-
anized production lines, G-E transistors are
made in less time and at a lower cost than
before. Thus you benefit from lower prices.
Besides, machine methods used on the
General Electric production lines promote
the strictest adherence to top quality stand-

Progress ls Ouvr Most Important Prodvct

GENERAL @ ELECTRIC

Package Seams Are Welded . .. for
great strength, long wear

Long Life and Stable Performance . . .
when used within specified ratings

Small Size . . . extremely compact
design provides added flexibility for
most gpplications

ards. As a result, characteristics are con-
trolled and narrow limits are built into the
production transistor for a more uniform
product. Therefore, General Electric is able
to give a one-year written warranty.

For specifications and application engineer-
ing assistance, call your G-E Semiconductor
District Sales Manager, your G-E Semi-
conductor distributor, or write the General
Electric Company, Semiconductor Products,
Section $2577, Electronics Park, Syracuse,
N.Y.

Want more information? Use post card on last page.

FOUR NEW G-E

TRANSISTORS

€Cq.224
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PO‘&% & B/umﬁdd engineering is in this pic%

Ta automate airframe construc-
tion, General Riveters, Inc, de-
signed this giant wing riveter. It
clamps the work, drills, feeds and
drives the rivets automatically. ..
has increased production by as
much as 400%, yet requires only
a single operator.

D N R

ENGINEERING DATA GA SERIES RELAY
Multiple Leaf AC or DC

o O o ‘T%;ﬁ-

P&B RELAYS AUTOMATE =
THIS GIANT RIVETER for new : |0 « -

Lockheed Electra Wings

This new automatic riveter will be used to make wings for
the new Lockheed Electra, a prop-jet luxury liner, as well
as many other modern aircraft. The heart of this riveter is a
relay circuit that ‘‘takes orders” from a pattern of holes
punched in 35 mm film strips.

General Riveters, Inc. selected the GA Series P&B relay
for the control circuits of this riveter because of its unusual
dependability and versatility. In adapting this relay to a
specific application, P&B’s engineers again demonstrated how
25 years of creative engineering can pay off by providing a
standard type or completely new relay to solve your particular
problem. Write today for new compact catalog or engineer-
ing consultation.

P&B Standard Relays are available at your local
electronic, electrical and refrigeration distributors

CONTACTS

Material: %" fine silver {other contact materials can be
furnished for specific applications)
Rating: 5 omp. 115 V. 60c non-inductive load
Arrangements: 4 Form C Max., AC; 6 Form C Max., DC
Breakdown: 1000 V. RMS between all elements
COIL
Resistance: 30,000 ohms max.
Power req'd: 6 W. mox., 2W. min. DC ot 25° C. ombient
Y range: DCto 110 V,; AC to 230 V,
DIMENSIONS, MAX,
12%" Lox 1Vig” W. x 12%4,” H.
MOUNTING DATA
4 tapped #6-32 holes, .750” x .875” o.c. 1 tapped #8-32
core
ENCLOSURES
Hermetically sealed, octal plug: 2'7” x 17%,” x 1254
Multiple solder header and miniature plug-in: 2154,” x 1294,”
x 17%45”
Special container required for 6 Form C
TERMINALS
Contacts: two #16 AWG wires

A I I T I T T Y

Potter & Brumfield, ine.

PRINCETON, INDIANA Subsidiary of AMERICAN MACHINE & FOUNDRY COMPANY
Manufacturing Divisions also in Franklin, Ky. and Laconia, N. H.

Coil: two #20 AWG wires

See our catalog in Sweet's Product Design File

L R I I I I O I I T N N T S

D I T T
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July 1, 1957 — ELECTRONICS

www americanradiohistorv com



MILLIONS OF VARIABILLE RESISTORS
for every commercial and military need

* 315,000 sq. ft. of plant area devoted to variable resistors.

e Exceptionally good delivery cycle . . . on both commercial and
military orders.

e Write for complete 62 page catalog taday.

e A world-wide reputation . . . for economical uniform high
quality assembly . .. on a precision mass praduction basis . . .
by 1500 skilled, trained-on-the-job specialists . . . to your exact
individual specification.

Typical Printed Circuit Controls Typical MilRary Controis

Typical Bushing Mounted Controls Typical Ear-Meurted Controls

Molded shaft twist e mounted 15§16

Mimsaterized 3/4” diarseter 1/2 watt com-
diameter compes Yien postion

15/16” dlameter composition

1-1/8” diameter concentric tandem tone
switch and composition varlable reslstor
with SPST on-off switch

Hollow shaft ‘wist eer rounted 15)16”
dlameter compoasiton fcr  screwdriver
adjustment

Twist ear mouted 15A6” diameter com-
:os:’llon with fated shatt for push-on
nobs

Twlist ear mourcexd I5A6” dlameter com=
position with SP3T switch

Twist ear mourted 1516~ diameter pre-
sef tandem

position

lzed chnct ear com-

Miniaturized ¢l nchr ear mounted com-
position with SP5F switch

Bushing mounted 15/16” dlameter con-
cer;lrl':: tandem composlition with SPST
switc!

Self-supporting snap-In bracket mounted
|5/l16"" diameter composition with SPST
switc

Minjaturized bushing mounted 3/4” dla-
meter composlition

15/8> Jlaneter 1 wat composition

157" dlan eter commosition with water-
tea bwtween shat anrd bushing and
buing and pasel

+1%3” dlaneter composition

117" dlameter 2 wat ition

110647 dlemeter 2 walt wirewound with
{acking type buthing

1-1832° diameter ¢ watt wirewound .

wWEST COAST MANUFACTURERS: Many types of variable resistors now in production Varkable resistors shown 1/3 actual size
at our South Pasadena plant. Your coil, transformer and compression nwlding ]
business also invited. Prompt delivery. Modern versatile equipment. L. A. phone
Clinton 5-7186.
WEST COAST SUBSIDIARY
Chicago Telephone of
California, inc.
105 Pasadena Avenue
South Pasadena, Calif.
L.A. Phone: Clinton 5-7186
TWX LA 1105
CANADIAN SUBSIDIARY
C. C. Meredith & Co., Lto.
Streetsville, Ontario
Phone: 310

EAST COAST OFFICE

130 N. Broadway
Camden 2, New Jersey
Phone: Woodlawn 6-1668
TWX No. Camden NJ 380
Phila. Phone: Market 7-3129
SOUTHWESTERN U.S.A.
John A. Green Company
137 Parkhouse

Dallas 7, Texas

Phone: Riverside 3266

SOUTH AMERICA

Jose Luis Pontet
Buenos Aires, Argentina
Montevideo, Uruguay
Rio de Janeiro, Brazij
Sao Paulo, Brazil

OTHER EXPORT

Sylvan Ginsbury

8 West 40th Street

New York 18, New York
Phone: Pennsylvania 6-8239

CHICAGO TELEPHONE SUPPLY
%oymfaaﬁb/n

ELKHART » ANCIAL A

Ftie Exclusive y/waadé& en SPrecision Mass Frodeuclion 0/7/a/u'a£& Reséslors o Fowunded 1896
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Hermetically
Sealed

SM[MM” SI V[ﬂ[ﬂ MICA
. BUTTON CAPACITORS

Sangamo’s design engineers have developed these hermetically
sealed mica button capacitors especially for high frequency
applications under severe humidity and temperature conditions.

The unique internal design results in low inherent inductance
—ideal for applicalion at frequencies up to 500 megacycles per
second in tuning, coupling and by-pass circuils. The silver
plated case serves as both the low potential terminal and as
an electrostatic shield.

HIGH RELIABILITY MANUFACTURING FACILITIES

Sangamo’s “controlled conditions™ facilities for the These units meet all requirements for V.H.F. and U.H.F. appli-
exclusive manufacturing of high reliability capacitors cations and meel Joint Army-Navy specification MIL-C-10950B
assure really fine capacitors for your most critical (proposed). Operating temperature range is from —50°C to
military or industrial applications. 125°C. Specify these high reliability capacitors for your most

critical applications. Write today for your file copy of Engi-
neering Bulletin TS.115.

FIVE TYPES AVAILABLE—Stand-off with ground lug, Stand-off
without ground lug, Feed-thru without mounting lugs, Stand-off
without pedestal, and Feed-thru with mounting lugs.

SANGAMO ELECTRIC COMPANY

Electronic Components Division

SPRINGFIELD, ILLINOIS
$C57:6

50 Want more information? Use post card on last page. july 1, 1957 — ELECTRONICS
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1. They look and are alike because
of eontrolled mass-production
teehniques.

. . Th are uniform electricall
C B S P 0 W er Tra;n S1 S t OI‘ S 2 ggc?l’.lse of thesfe techniqt&es. Y

3. Over 10,000 hours of life have
1 demonstrated their stability.

are mass-prOduced, 4. Hundreds of thousands have

proved their dependability in
2 2 actual use.

5. CBS power transistors are your

uniform, Stable, logical choice, too . . . for uni-

formity, for stability, for over-
a4 all dependability.

dependable...they are

: . B semiconductors
your logical choice. .

CES-HYTRON
Semiconductor Operations, Lowell, Massachusetts
A Division of Columbia Broadcasting System, Inc.
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ESSEX nas all the

MAGNET WIRE TYPES!

4 - .

ENAMEL...Class A105° C

An oleo-resinous enamel, used primarily in ignition coils, re-
lays, small transformers, radio and electronic coils and
similar applications.

FORMVAR...Class A105° C

A film composed of polyvinyl formal resins with good elec-
trical and chemical qualities and exceptional adhesion,
flexibility, toughness and abrasion resistance properties.

Self-Bonding FORMVAR...
Class A 105° C BONDEX

A Formvar insulation with a "bonding" film added. All the
desirable Formvar characteristics are retained plus the "self-
bonding” of the coil wound wires.

NYLON...Class A 105° C

Comparable with Formvar, this polyamide insulation features
self-fluxing properties; has an extremely smooth finish, and
good electrical, chemical, and physical properties.

FORMVAR-NYLON Combi-
nations ... Class A 105° C
NYFORM®

A Nylon film applied over a Formvar insulation gives these
wires outstanding physical properties and is well suited to
applications where pre-heating before dipping and baking
is not practical.

SOLDERABLE FILMS...
Class A 105° C SODEREX

These smooth red insulations with a modified isocyanate or

polyurethane base have outstanding physical, chemical and
electrical characteristics plus self-fluxing properties which
permit hot solder connections without prior stripping.

ENAMEL...Class B 130° C
(Isonel) THERMALEX

Constructed with a polyester, this insulation has very long
thermal age life and compares with Formvar in physical,
chemical and electrical characteristics.

SILICONE...Class H 180° C

This insulation, constructed with a silicone base material and
accommodating extreme temperature requirements, is modi-
fied with other materials, insuring its physical, chemical and
electrical properties.

HERMETIC FILMS...Class B
125° C ACRYLEX

Based on acrylic resins, these insulations are excellent for
hermetic applications. Their non-crazing, high cut-through,
long heat age life and excellent solvent resistance indicate
a bright future for hermetic applications.

TEXTILE INSULATIONS...
Class A, Class B, Class H

Cotton, paper, fiber glass, nylon, silk or combinations of
them, are applied over bare or film insulated magnet wires
for various physical, chemical and electrical requirements.

ROUND, SQUARE, REC-
TANGULAR

All types of the above wire, both bare, film insulated, and
textile covered are availgble from Essex.

Whatever your winding requirements, for prompt
delivery of the exact wire and insulation . . . look to
Essex! Essex “Extra Test” Magnet Wire is available
in metal, fiber container (MAGNA-PAK)®, commercial

1 1 . e
reel or spool putups E(ﬂ?/} TE'gr® e

WRITE TODAY...
for new "Directory of «
Magnet Wire Types and
Trade Names.”

=)
ESSEX\MAGNET WIRE

DIVISION ESSEX WIRE CORPORATION, Fort Wayne 6, Indiana

MANUFACTURING PLANTS — Birmingham, Alabamg; Anaheim, California;
Fort Wayne, Indiana; Detroit, Michigan; Hillsdale, Michigan.

SALES OFFICES AND WAREHOUSES*
Dayton, Ohio Hartford, Conn. Milwaukee, Wisc.
Detroit, Michigan Indianapolis, ind. *Newark, N. J.
Fort Wayne, Indiana Kansas City, Mo. *Portland, Oregon
Fort Worth, Texas *Los Angeles, Calif. Rochester, New York

*Saint Louis, Mo.
¥San Francisco, Calif.
Upper Darby
(Philadelphia), Pa.

*Birmingham, Ala,

*Chicago, lllinois
Cleveland, Ohio
Dallas, Texas

Distributed nationally to the repair and maintenance industry through Insulation and Wires, Incorporated

52 Want more information? Use post card on last page.
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CONDENSE
AND SAVE!

Plastic condenser block capacitors
save you space, labor, money!

J SOUTHERN

| ELECTRONICS |

g

g a0 - 300 ¥ )

Muitiple capacitors in one block! Now you can instail
one capacitor case and use 125% less space than
before — at a saving in labor costs of up to 300%.

4522 .30V |

Let us solve your condenser block problems. Send us
your requirements. Many case sizes and
configurations are available with polystyrene
or MYLAR™ dielectric to tolerances as

close as 1%.

now after years of intense
research and development of
military requirements

& ofters yo RC NETWORKS

PITCH FILTERS
INTEGRATOR NETWORKS

RC NETWORK as low as 2% capacitors and
Y2% resistors for reliable RC value of 1%.
o Hermetically sealed and potted

o Meets exacting military specifications

e SAVES SPACE & LABOR

& Precision
DECADE CAPACITORS uit:

attached rotary switch or completely boxed!

Now on special order! Decade capacitors with
higher voltage ratings, closer tolerances and
capacitance from .001 to 10 M.F.D. with
polystyrene or MYLAR* dielectric to tolerances
as low as 1%.

CHECK THESE OUTSTANDING FEATURES:
o Standard voltage rating...200 V.D.C.

® Very high insulation resistance

o Low dissipation factor

® Low dielectric absorption

e Small sizes

For your most exacting requirements—

= 1 N

SOUTHERN POLYCON
ELECTRONICS | S5

MYCON

%’W)‘am ~u >
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always specify S.E.C.

Wire, write or ph fora plete catalog today!

150 West Cypress Ave., Burbank, California
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Extend your future in

CIRCUIT
DESIGN

AtHughes we have undertaken devel- o
opment of a system in which advanced s
radars using array antennas and newer

traveling wave tube developments are a

combined with digital data handling
and processing equipment to solve the
complex problems of aircraft detection N
and assignment.

We are already in an enviable posi-
tion in the intercept and destruction 1
phase of defense through the Hughes I
airborne radar fire control systems and
the Hughes Falcon guided missile.
Achievement of these objectives in
the very limited space and stringent
cnvironmental conditions of the mod-
ern defense system provides an un-
usual challenge to the creative circuit
design engincer.

If you are interested in joining us 'y
you should have experience in one or
more of the following circuit areas:

Transistor— Video—Microwave—
Pulse—iF and rRe—Switching—Clamp-
ing—Phase Shift—Power Supply— ]
Modulator—Electromechanical.

VACATIONING IN
SOUTHERN CALIFORNIA?
YOU ARE INVITED

TO VISIT HUGHES.

RESEARCH AND DEVELOPMENT LABORATORIES

Culver City, Los Angeles County, California

July 1, 1957 — ELECTRONICS



HUGHES
SEMICONDUCTORS

First of all, for reliability
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RELIABILITY

WHAT IT 1S. At Hughes, reliability is the
probability that a device will give satisfactory perform-
ance during a specific period of time when used in

the manner intended. And at Hughes, the probability

is high, approaching certainty.

HOW HUGHES ACHIEVES IT. with

meticulous consideration to cvery detail, Hughes has
accumulated extensive knowledge of the semi-
conductor art, extensive knowledge of all the subtle
and delicate, yet critical, factors involved. To really
know is essential. Then, and only then, reliability

becomes an automatic result—built into every unit.

HOW HUGHES MAINTAINS IT. Hughes
Quality Control is the “watchdog,” checking and
rechecking every phase of production on a carefully
regulated statistical basis. This extensive cffort ensures
prompt discovery of any variation which might affect

the ultimate quality—and the refiability.

HOwW YOU OBTAIN IT. Spccify Hughes, for
the greatest possible assurance. For additional

information, please write:

SEMICONDUCTOR DIVISION
HUGHES PRODUCTS

International Airport Station, Los Angeles 45, California

e —.:_E Creating a
e m = new world
: AN '________'-—'——-" with r__—__—————__——_—____——_________—"!
—N = ELECTRONICS |
m = | HUGHES PRODUCTS |
——e N._"g i i
AT . — s e e e S 2
Sy G . _% HUGHES
—N-—= He-
. i = :?“" —= SEMICONDUCTORS
R ) b=
© 1957, HUGHES AIRCRAFT COMPANY
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Here is WHY you can

cuT PANEL SracE B0 %

with MICRO SWITCH
Illuminated Pushbutton Switches

Study this illustration . ..
it shows how you can
install a given number
of MICRO SWITCH
Pushbutton Switches—
with illumination
integral with the button
in one-half the panel
area necessary when

push buttons requiring
auxiliary on-and-off

lights are used.

FOUR
SHAPES OF
PUSHBUTTONS
AVAILABLE

IN FIVE
DIFFERENT
COLORS

These four translucent
button styles are avail-
able for MiCrO swiTcH
Type 52 PB switches.

From the top they in-
clude (1) % in. round;
(2) %s in. hexagonal; (3)
Y% in. round; and (4) %
in. square.

They are available in
red, yellow, green, blue
and white.

( Send for
Data Sheet #117)

Want more information? Use post card on last page. July 1, 1957 — ELECTRONICS

The center-to-center space
rcquired for 20 push buttons and auxiliary
lights is 4 in. x 10 in.— 40 square inches.

sses0e0000
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*seeceeee e

The center-to-centcr space
required for 20 MICRO SWITCH Illuminated
Pushbutton Switches is 2 in. x 10 in.—20 square inches.

The savings in space, in time; the difference in operat-
ing ease and surety—all commend the use of MICRO
SWITCH Illuminated Pushbutton Switches instead of
combinations of switch and separate auxiliary on-and-
off signal lights.

Here are four NEw MIcRO swiTcH Illuminated Push-
button Switches with many unique and specific fea-
tures, detailed for you on the opposite page.

In addition to their other features, these switches are
obtainable with any one of four different shaped
buttons, in five different colors.

Read the specific details of each as set forth on the
opposite page. If this information is insufficient for
your purpose, ask for Data Sheets by numbers as
shown on opposite page.




MICRO SWITCH Turn-to-Lock-
Down Lighted Pushbutton
Switch

This MicrOo swiTcH lighted pushbutton
switch is a dual-purpose switch. Pushed
straight down, it functions as a conven-
tional momentary pushbutton. A push
and clockwise twist of the finger tip holds
182PB7-T2 {ho cwitch in the operated position. A
counter-clockwise twist returns the switch to the un-
operated position. The low operating torque required
permits the switch to be mounted flush or underflush on
a panel without impairing ease of operation ... This
versatile switch can take the place of conventinnal push
button, holding relays and separate indicator lights in
many applications. Or it can take the place of an alternate-
action pushbuttonand provide optional momentaryaction.

CHARACTERISTICS: Operating force 34 oz. max. Pre-
travel .220 in. min. Overtravel
.120 in. max. Two subminia-
ture switches are SPDT.

( Send for Data Sheet #116)

AP

41

NEW!

MICRO SWITCH “Space Saver' @
Lighted Pushbutton Switch
—only 2 in. max. below Panel J

This Micro swiTcH lighted pushbutton
switch is invaluable in applications
where space is at a premium. The switch
hasno pretravel spring mechanism which
permits length to be reduced to 2.35 in.
(less button). Only 2 in. max. required below mounting
panel . . . This switch has a very definite snap-action
*‘feel” and comparative high-force characteristics. Switch
body contains a removable subminiature socket for the in-
dicator lamp. Lamps are available for 6, 12 and 28 volts.

iy 2%
795ﬁ £56

#52PB51-T2

CHARACTERISTICS: Operating force—32 o0z. max. Pre-
travel—.070 in. max. Total
travel—.110 in. max. Two sub-
miniature switches are SPDT.

(Send for Data Sheet #123)

ELECTRICAL DATA

The subminiature basic switching units used

in these four assemblies have SPDT contact

arrangement. Contact break distance is .010
Laboratories list the

in. min. Underwriters’
switches at 5 amps. 125 vac. 30 vdc ratings

are: Inductive 3 amps.—sea level, 2.5 amps. \\‘ ! //
o —50,000 ft. Maximum inrush rating: 15 amps. . -
QN 125 or 250 vac and 30 vdec. b, o
,F A -

% NEW!

MICRO SWITCH Magnetic
Hold-in Lighted Pushbutton
5 Provides Three Functions

\j_ y” MICRO swiTcH lighted pushbutton switch
R combines the functions of a three-pole
g double-throw pushbutton switch, indicat-
4/53PB8-T2 ing light, and holding relay into one com-

pact unit which panel mounts on one-
inch centers, both horizontally and vertically. Thus, the
cost, wiring, maintenance and added space of these
separate components are eliminated . . . A 28-volt dc sole-
noid is incorporated into the switch shaft. After the
button is manually operated, the solenoid holds the
switches in the operated position until electrically released.
This feature gives the designer complete freedom in panel
layout by eliminating the restrictions found in conven-
tional mechanical release designs.

CHARACTERISTICS: Operating force—35 o0z. max.
Preiravel—.050 in. approx. Total travel —.090 in. max.
Three subminiature switches are SPDT.

(Send for Data Sheet #128)

ELECTRONICS — July 1, 1957

MICRO SWITCH Alternate Action
Lighted Pushbutton Switch—
for Multiple Circuit Contro!

656

79

+52PB61-T2

This mMicro swiTcH lighted pushbutton

switch provides on-off control of up to four circuits. With
each push of the button, both basic switches are alter-
nated between actuated and unactuated maintained posi-
tions, thus providing double-pole double-throw action.
Every two pushes of the button completes a cycle of
operation. Variations in the long-life nylon index cam are
possible which will permit a number of other sequences.

CHARACTERISTICS: Operating force—40 oz. max. Total
travel —.100 in. max. Two subminiature switches are

SPDT.
( Send for Data Sheet 4124 )

MICRO SWITCH

A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY

H

FREEPORT, ILLINOIS

in Canada, Leaside, Toronto 17, Ontoric  »

Want more information? Use post card on last page. 57
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In

hi-fi sets,
100

CRUCIBLE PERMANENT MAGNETS

yl}ew INAXONUINL CREVYY . . . INEIEINENIE ,u')*'e

Crucible prescription-made Alnico perma-
nent magnets provide consistently higher
energy products.

This means greater design freedom . . .
more compact products for manufacturers of
high-fidelity sound equipment, instruments,
controls, motors, and other magnet equipped
devices.

Crucible has been a leading producer of

these quality magnets ever since Alnico alloys
were first developed. You can get them sand
cast, shell molded, or investment cast to meet
every size, tolerance, shape and finish need.

Next time you need top quality magnets,
or help with magnet applications, call
Crucible. Crucible Steel Company of Amer-
ica, Henry W. Oliver Building, Pittsburgh
30, Pa.

| GR u c | B I_EI first name in special purpose steels

Crucible

Steel Company of America

58 Want more information? Use post card on last page.
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FREE BOOKLET answers your basic
guestions about instrumentation tape!

Get all the latest information about America's
most dependable, most complete line of instru-
mentation tapes! Error-free tapes! Minnesota Min-
ing and Manufacturing Company wants to mail you
its new, illustrated instrumentation tape brochure.
In this reference book you'll find technical specs
and analyses on tapes for industry and defense
... answers to questions, suggestions on instru-
mentation applications. Mail the coupon for your
free copy now.

INSTRUMENTATION DIVISION

Theterm “*SCOTCH" and the plaid design are registered trademarks for Magnetic
Tape made in U.S.A. by MINNESOTA MINING AND MFG. CO., St. Paul 6, Minn,
Export Sales Office: 99 Park Avenue, New York 16, N.Y. © 3M Co., 1967

ELECTRONICS — July 1, 1957 Want more information? Use post card on last page.

® How to solve rub-off problems

& What tape to use for high, medium, low
speeds, pressures and temperatures

@ What tape to use for long or short wave
length recording

FILL OUT AND MAIL

r-----------------------‘
'] Minnesota Mining & Mig. Co. ]
Dept. PL-77, St. Paul 6, Minnesota g
Send me the 3M Instrumentation booklet at once. i
] NAME _ |}
E PosiTiON i I |
: COMPANY ) o o :
] ADDRESS. = I = l
] CITY_____ ____ZONE STATE____ [ ]
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Industry’s Highest Power Transistor

Eliminate arcing at switch points. Stop switch deterioration
while increasing the efficiency and reliability of all electronic
control equipment!

A single Delco 2N174 transistor can switch  regardless of age, are currently being produced
1 kw with one watt of control power. by the thousands every day. Write for

. o 1. .. . engineering data.
Because transistor switching eliminates arcing, g g data

switch life is longer and more reliable. Powet Switching-Characteriatics

This switching performance is possible because Switching Power 1000 watts
of the excellent electrical characteristics of the
2N174; in particular, the high collector break-

Current in “on”’

1 Iv hieh . 1 position 13 amperes
down voltage, extremely gh maximum col- Tnput Control Power | T watt
lector current, and very low input impedance. -

Power Gain 30 db
You may employ Delco 2N174 high-power Dissipation in “on”

transistors with confidence in their reliability position 8 watts
and uniformity. These transistors, normalized Switching time 60 microseconds
to retain better performance characteristics

DELCO RADIO "' Giomo momna o°

60 Want more information? Use post card on last page. July 1, 1957 — ELECTRONICS
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i WITH NEW CRIMPED LEADS.

El-Menco Dur-Mica DM15, DM20, DM30, ;
DM40 and DM42 Capacitors Provide:

PP ‘\ ‘DM20 ¢ AEEJEAL Y bm 15
g . b 1. LONGER LIFE 4. EXCELLENT STABILITY q l |
,::;"/ \ 2. POTENT POWER — SILVERED MICA 1
e wl\ 3. SMALLER SIZE 5. PEAK PERFORMANCE Improved parallel leads for greater | '
e rigidity and faster assembly. These
" o

parallel leads simplify use on minio-
ture printed circuit boards in television,
guided missiles, hearing aids, elec-
tronic brains, air conditioning ond
other government and civilian
applications. i

THE ELECTRO MOTIVE MFG. CO., INC.

Manufacturers of EI-Menco Capacitors
WILLIMANTIC CONNECTI_CUT

e molded mica e mica trimmer

e tubular paper e ceramic ¢ silvered mica films. h’

Arco Electronics, Inc., 64 White St., New York 13, N Y.
Exclusive Supplier To Jobbers and Distributors in the U.S. and Canada

“»p".«”"& Take Your Own Word For It by making your
own test of El-Menco Capacitors. Write for
Free Samples and Catalog.

Write for FREE samples and cat-
alog on your firm's letterhead.

S,
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Now— push-button defense guards our cities

Latest miracle in American civil defense is SAGE—
Semi-Automatic Ground Environment. This complex
system combines all the advantages of radar and elee-
tronic computers . . . detects and identifies hostile
aircraft, dispatches missiles and fighter planes to de-

stroy them before they come within striking distance.

In every SAGE computer there are 123 miles of
wiring and printed circuits, 58,500 electronic tubes,
and thousands of other electronic components—all rely-
ing for their precise operation en high-quality electrical
insulations, the kind CDF has been manufacturing for
over sixty years. :

62 Want more Information? Use post card on last page.

FOR SPECIFIC INFORMATION on CDF products, see
Sweet's, Electronics Buyers’ Guide, and other direc-
tories. Then send us your print or your problem, and
we’ll return free samples and technical literature.
CDF MAKES Dilecto Laminated Plastics « Celoron and
Polyester-Glass Molded Plastics ¢ Micabond Mica
Products - Diamond Vulcanized Fibre « Vulcoid -
Flexible Tapes of Teflon*, Silicone, and Micabond
« Resin-Impregnated Spiral Tubing + Complete Fabri-
cation Facilities.

*duPont trademarx for its tetrafluoroethylene resin

CONTINENTAL- DIAMOND FIBRE

A SUBSIDIARY OF THE _jg? COMPANY * NEWARK 16, DEL.

July 1, 1957 — ELECTRONICS




| 7-i|ich» Waldes Truarc retaining rings cut costs,
- speed assembly-disassembly of 2-high/4-high mill

New Model TA-625 2-high/4-high combination
rolling mill designed by Stanat Manufacturing
Co., Long Island City, N. Y., reduces 212" ingot
to precision-rolled strip as thin as .001”,

Waldes Truarc retaining rings help make
possible a complete change of work rolls in
20 minutes...solve difficult problems of accu-
racy control by achieving positive location of
bearings to extremely close tolerances. Rings
eliminate costly parts and machining, save
space, reduce maintenance.

In the assembly illustrated above, 7'/ Waldes Truarc (Series

5000) retaining rings—three on each roller—are used to posi- o il ia :
tion heavy-duty needle bearings in the bearing housing. Assembly is simple, even with giant 7'/ diameter Truarc ring.
Smaller rings position bearings in other roller assemblies and Special Truarc ratchet pliers grasp the ring securely, ease it
retain the shaft of a dual handwheel screwdown. All in all, into the groove, snap it securely into position. Smaller pliers
18 Waldes Truarc rings are used in the mill. They replace and various high-speed assembly jigs are available for other
machined shoulders, spacers and lock nuts...eliminate costly rings, permit assembly-disassembly to be performed rapidly
threading, other machining operations. even by unskilled labor.

Whatever you make, there’s a Waldes Truarc Retaining ent sizes within a type...5 metal specifications and 14 different
Ring designed to improve your product...to save you material, finishes. Truarc rings are available from 90 stocking points
machining and labor costs. Quick and easy to assemble and throughout the U.S.A. and Canada.

disassemble, they do a befter job of holding parts together. More than 30 engineering-minded factory representatives
Truarcrings are precision-engineered and precision-made, qual- and 700 field men are available to you on call. Send us your
ity controlled from raw material to finished ring. blueprints today...let our Truarc engineers help you solve de-
36 functionally different types...as many as 97 differ- sign, assembly and production problems. .. without obligation.

For precision internal grooving and undercutting...Waldes Truarc Grooving Tool!

WALDES [ Watdes Kahinoor, Inc, 4716 Austel Place, LLC. 1, N, |

® : Please send the new supplement No. 1 which
| brings Truarc Catalog RR 9-52 up to date.
| (Please print)
| Name ... oo P N
_® I Title ... et !
R : Company ... e
B

Business Address

RETAINING RINGS

City
© 1956 Waldes Kohinoor, Inc., 47-16 Austel Place, L. I.C.1,N,Y,

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 pending. Equal patent protection established in foreign’ counfrles.
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APPROVED
RADIO INTERFERENCE
FIELD INTENSITY
MEASURING EQUIPMENT

APPROVAL DATA

STODDART & MIL-1-16910 .
MILITARY | FREQUENCY (Shi MIL-1-6181 S.A.E. A.S.A. C.I.S.P.R.
TYPE ps) *MIL-1-6181C (Proposed)
NM-40A "gun be supdpl'i_ed to C.I.S.P.R.
- o1 B i) ) ' ecommendarnions
(AN/URM-41) 30cps-15Kc CLASS ‘1 Not Req’'d Not Req’d Not Req’d | Not Req'd S.AE. (Society of
NM-10A C63.2 SA:'OToﬁve Engineers)
. 1 ’ ’ o ' AS A, i
(AN/URM-6B) 14Kc-250Ke | CLASS ‘1 Not Req’d Not Req’d (Proposed) Not Req'd Asso(ci$ie£,f)°n Standards
NM-20B qr CLASS ‘1" , C63.2 N C.LS.P.R. .
(AN/PRM-18) | 190Ke28Me | CLASS 'L Iy caTEGORY a'| Nt Red'd | (proposedy | ™ Spertal dos ortobartons
NM-30A i CLASS ‘1’ C63.3 Rudioelegniq;;es) )
(AN/URM-47) | 20Mc-400Mc | CLASS ‘1" |4 caTeGORY A" | APPROVED | (proposedy | ** Eomitres o s'”;""
NM-50A i1y CLASS ‘1’ , C63.3 ] adio Interference,
(AN/URM-17) | 375Mc-1000Mc| CLASS ‘' |y caTeaoRry 'ar| Not Rea'd | o 0o 1y | Not Req'd

64

STODDART'S 5 self-contained Radio Interference Measuring Equipments,
each designed for its specific frequency range, provide:
instruments, which can be used by —

engineers, to measure over —

different frequency ranges, at—

different locations, at—

time.

=T wm

FEATURES:

® Each equipment performs Quasi-Peak, Peak, and Average (Field Intensity)
measurement functions.

Approved for use by all Departments of the U. S. Department of Defense.
Commercial and military equipments are identical.

Precision laboratory equipment with rugged all-weather design for field use.
Immediate delivery from stock.

— Serving 33 countries in radio interference control —

STODDART

AIRCRAFT RADIO CO., INC.

6644 Santa Monica Blvd., Hollywood 38, California HOllywood 4-9294

Want more information? Use post card on last page July 1, 1957 — ELECTRONICS



1/4-WATT
hot-molded
composition

resistor

only 1/4' long!

Cross section §
shows insulating 1

OTHER HOT-MOLDED
RESISTORS IN

THE A-B FAMILY
Allen-Bradlev fixed, molded

resistors rated at 70°C am-
bient are available in stand-

ard RETMA values from
2.7 ohins to 22 megohms in
14 and 1-watt sizes . . . and
from 10 ohms in the 2-watt
size. In 3%, 109, and 209,
tolerances.

jacket—the same §
construction as used |
for all A-B hot-
molded resistors.

Here’s a new l4-watt, solid insulated composition resistor
in a truly small size . . . ONLY ONE QUARTER OF AN INCH LONG
... that provides the same superlative performance, relia-
bility, and uniformity which have made the Allen-Bradley
hot-molded resistor preferred the world over.

Although exceptionally small, Allen-Bradley Type CB hot-
molded resistors are rated for ““continuous operation’ at 70°C
ambient temperatures. The hot-molded construction of this
Type CB resistor makes impregnation unnecessary . . . il
also provides the most reliable protection against extended
periods of high humidity, as encountered in practical applica-
tions. Available in all RETMA resistance values from 10
ohms to 22 megohms. Tolerances: 5%, 10%, and 209,

Where space is at a premium . . . and where failures would
be disastrous . . .you owe it to yourself to investigate this
new addition to the Allen-Bradley quality line. Please write
today for complete specifications. Samples
available for vour tests.

Allen-Bradley Co.

222 W. Greenfield Ave., Milwaukee 4, Wis.
In Canada—Allen-Bradley Canada Ltd., Galt, Onl.
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HOT-MOLDED COMPOSITION RESISTORS




CAPACITORS SEALED RESISTORS
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HERMETICALLY SEALED RE-
SISTORS —Hot-molded composi-
tion resistors sealed in ceramic
tubes for protection against humid-
ity and moisture. Type ES rated
1 watt; Type TS rated Y& waott.
No-load operating temperatures:
ES, 165°C; TS, 110°C.

& :ﬁ}}m r_}.

A

FERRITE CORES—In various
shapes and sizes, includingnew
lightweight flared yokes, for black
and white, and color TV, Also U, L,
and O cores for color convergence
and shielding; U and E cores for fly-
backs and QR cores for deflection
yokes and many others.

CERAMIC CAPACITORS —In
nominal capacitance values from
10 mmf to .02 mf Also available in
stable, MIL, and TC types. A-B
ceramic encased capacitors oper-
ate at full ratings in temperatures
up to 150°C ambient.

FEED-THRU & STAND-OFF CA-
PACITORS—In standard nominal
values from 4.7 to 1000 mmf. No
parallel resonance effects up to
1000 mcs, as normally encountered
with tubular types. Rugged con-

tubulo COPPER-CLAD
struction, with solder tabs or screw
thread mountings. R ESISTORS

TYPE GM & TYPE HM—For
mounting on metal panel. Type
GM —3 watts at 70°C, 4 watts at
40°C; Type HM —4 watts at 70°C,
5 watts at 40°C.

- - - - - -

HOT-MOLDED
T VARIABLE RESISTORS

“tops in
reliability

TYPE J & TYPE K—Type J rated
2 watts 70°C. Type K rated 2
watts at 100°C, 3 watts 70°C—
derates to zero at 150°C. Total
resistance valves from 50 ohms to
5 megohms. Taps can be provided.
Single, dual, and ftriple units, with
various types of shafts, and with
built-in line switch.

@

TYPE G—Rated Y2 watt ot 70°C.
Diameter ¥2”. Total resistance
values from 100 ohms to 5 meg-
ohms, in standard tapers. Made
with lock type or plain bushings;
with plain, flatted, or slotted shafts
up to 212" long. All metal parts
nonmagnetic. Available with built-
in line switch,

TYPE T— Rated Y2 watt at 70°C,
Total resistance values from 100
ohms to 5 megohms. Standard
tapers. Molded plastic cover also
serves as actuator. This makes unit
extremely flat and compact, Screw-
driver slot or knurled surface.
Operating life in excess of 50,000
cycles.

TYPE F—Rated Y% watt at 70°C.
Diameter ¥2”, length approx. V42",
Total resistance values from 100
ohms to 5 megohms. Standard
tapers. Made for screwdriver ad-
fustment. Terminals and grounding
lug, also used for mounting, spaced
for 0.1” printed circuit layout. Non-
magnetic.

TYPE H—Industrial potentiometer.
Rated 5 watts at 40°C. Total re-
sistance values from 50 ohms to 2
megohms. Operating life in excess
of 100,000 cycles with less than
10% resistance change. Less than
5% change after 100 hrs. at 40°C
and 98% humidity. Max. voltage
750 v, d-c.

<

(= N\
AI.I.\EAN-BRABI.EY

RADIO, ELECTRONIC, AND TELEVISION COMPCNENTS
—QuALTY =S

Allen-Bradley Co.
222 W. Greenfield Ave.
Milwaukee 4, Wis.
in Canada:
Alien-Bradley Canada Ltd.
Galt, Ont.

4-57-E
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complete central
operating control

of analog computers

with the new [ =/ \(g°

Here in brief are the capabilities of this AUToco NT Ro L SYSTEM

new auvto-control system.

From typed command or punched tape Increases time computer is available for

Set any scale factor or problem check pot under load. actual runni ng of prob|ems_

* Read out setting of any scale factor or problem

check pot under load. + Read actual voltage of any Not a press agent's dream, nor an artist’s conception, but an actual working

pot under load. » Measure voltage at any amplifier . ) )

or selected point in computer. » Pul computer into system, this new REAC Auto-Control System is showing the way to new levels of

any operating mode. analog computer efficiency. Used in conjunction with the REAC Problem Check,
Time Scale Check and Voltage Scale Check Systems, it allows a problem

Auto-cycle automatically reads out to be inserted and checked out in a fraction of the normal time. Problems can

All amplifiers. « All integrators. » All scale factor be taken off and reinserted fast enough so that trouble-shooting of computer

pots onto tape or hard copy. « All problem check pots
onto tape or hard copy. « All amplifiers and all ]
pots, as above. o Auto-set all pots to zero...and, evaluation of results can be done while the machine is busy on another problem.

in addition, the system permits automatic programming Multi-shift operation becomes really practical, too.
of computer operation,

problems, re-scaling of time and voltage parameters, and preliminary

The REAC Auto-Control System adds a completely new dimension to the analog

computer technique. Write for complete details on what it can mean to you.

REEVES INSTRUMENT CORPORATION

A Subsidiary of Dynamics Corporation of America, 201 Eost 91st $t., New York 28, New York

INSTRUMENT CORPORRTION

REAC Analog Precision | Precision Servo )
Computers Floated Resolvers and Mechanical
Gyros Phase Shifters Parts
ELECTRONICS — July 1, 1957 Want more information? Use post card on last page. 65
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A MESSAGE TO AMERICAN

INDUSTRY * ONE OF A SERIES

What Research Means
to American Business

American industry plans to invest $150
billion in new plant and equipment during
the next four years—more than in the five
years 1952-1956. It plans to carry out this
record investment even though manufac-
turing capacity has nearly doubled since
World War II. These facts are reported in
MecGraw-Hill’s tenth annual survey of Business’
Plans for New Plants and Equipment. They
contradict many long-established theories about
investment in capital goods.

According to the textbooks, a high and rising
level of capital investment is generally followed
by a decline. The bigger the rise —so the old
theory goes—the bigger the decline will be. But,
after a decade of high-level investment and an
especially strong rise in the past two years, in-
dustry now has plans to keep right on with
near-record outlays for plant and equipment.
Does this mean some new factor has been added,

to change the investment cycle?

The New Factor —Research

The latest McGraw-Hill survey points
out one new factor which, more than any
other, is changing the nature of the in-
vestment process. This is the record outlay

planned by U.S. corporations for scientific re-

66

search and development—to create new prod-
ucts and develop new industrial processes. The
rapid growth of research in industry, and plans
for even more remarkable growth in the years
ahead, are shown by the accompanying table.

This year industry plans to spend $7 bil-
lion on research and development — up
20 % from 1956. By 1960 it will spend $9
billion — enough 10 create a major new
industry.

By 1960 manufacturing industry ex-
pects sales to be up 26 % — with half the
increase in products that were not made
in 1956.

Growth of Research and Development Expenditures

(Millions ot Dollars)

PLANNED
1955 1956 1957 1960
Machinery ............... ... ... 408 506 577 704
Electrical Equipment ............ 950 1,149 1,310 1,637
Aircraft and Parts ............... 1,038 1,558 2,274 3,161
Fabricated Metal Products
and Ordnance ............... 134 165 174 210
Protessional and Scientific
Instruments  ................ 185 252 300 453
Chemicals ..................0.... 440 498 528 617
Paper, Rubber, Stone, Clay
and Glass Products ......... 149 174 196 233
Petroleum Products ............. 171 205 225 277
Other Manufacturing ............1,038 1,279 1,388 1,557
Non-manufacturing industries .... 254 310 347 419

ALL INDUSTRIES ................ 4,767 6,096 7,319 9,269

July 1, 1957 — ELECTRONICS



What Research Is Doing

Here are some examples of how industrial
research is opening up new markets, or com-
pelling the modernization of old facilities:

New automalic controls in petroleum re-
fining will raise the quality of gasoline and
reduce the time required for production. A new
process for recovering oil from depleted wells
promises to multiply our potential reserves.

A new process for treating iron ore will
permit the ore to be fed directly into steel fur-
naces — without the need for blast furnaces or
coke ovens.

New turbine engines —made possible by
the development of heat-resistant alloys for tur-
bine parts —offer greatly increased power for
aircraft, ships and automobiles.

Altogether, industry plans to introduce
more new products in 1957-1960 than in
any previous four-year period. It also plans
new processes on a scale that will make much
of our present capacity obsolete. These new
products and new processes are the secret be-
hind continuing plans for high investment.

One-third of all manufacturing firms are
building new plants this year to produce new
products, and by 1960 this may account for
1079 to 207 of all capital expenditures. At the
same time, manufacturing companies report
that over half their capital expenditures in the
next four years will be for modernization of
equipment and introduction of new processes.
Thus the preponderant share of new investment
will be based on developments growing out of

research.

A New Kind of Prosperity

The keen interest of U. S. business firms
in scientific research points the way to a
new kind of prosperity for our economy

—a prosperity based on deliberate creative-

ELECTRONICS — July 1, 1957

ness. As long as we can creale new products
that will offer better value to consumers or cut
costs to manufacturing firms, business will con-
tinue at a high level —not at fever pitch, per-
haps, and it is to he hoped not at an inflationary
pitch. But based on a steady stream of new
products and processes, we can have a high
level of general prosperity that defies the old

laws of boom and bust.

It’'s Not Automatic

Of course, there is no guarantee. New prod-
ucts do not spring up by magic as the medieval
alchemists hoped they would. They are found
as the result of long and expensive effort in
laboratories and pilot plants. This effort requires
an increasing number of trained scientists and
engineers. In 1957 alone, manufacturing com-
panies report they will need 7% more of these
highly trained people in research and develop-
ment. And by 1960, they will need an additional
15% to carry out planned research programs.

The effort to maintain prosperity — as
well as the national defense effort — will
depend increasingly on this supply of
scientific and technical personnel. But if
we can supply the people, industry now
has the plans for a research effort that will
put an end to the spectre of idle plants

and idle workers.

This message is one of a series prepared by the
MecGraw-Hill Department of Economics to help
increase public knowledge and understunding
of important nation-wide developments. Per-
mission is freely extended to newspapers,
groups or individuals to quote or reprint all
or parts of the text.

PRESIDENT

McGRAW-HILL PUBLISHING COMPANY, INC.
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Fiere, in Admiral's Nucleonics Laboratory, radiation tests are conducted with a cobalt 60 source rated at 20,000 curies.
The observer is shielded by 41 inch walls of magnetite ore within steel shells, and a 42 inch lead glass. window.

Admiral. research

Adpiital
Searh

4 e

foretells the future of components traveling in outer space

What kind of power will drive man’s first vehicle through outer space? It may be an ion
propulsion device powered by a nuclear reactor. Ionic drive is now under investigation for
the Air Research and Development Command. Investigators recognize the need to shield
the human cargo against radiation if a nuclear power source is carried aboard. They also
know that efficient design will not permit shielding the space ship’s complex electronic
equipment.

Then how will electronic components behave when exposed to nuclear radiation? The
facts are being established by a continuing study now in progress at Admiral for the U.S.
Air Force. This study provides advance knowledge to engineers charged with designing
the space ship’s electronic complement.

Admiral has equipped a special Nucleonics Laboratory which includes one of the world’s
largest cobalt 60 sources of gamma radiation. New instrumentation and techniques have
been developed for measuring radiation environments. The project furthers Admiral’s
leadership in the field of fundamental and applied nuclear research. Detailed information
is available to authorized persons.

LOOK T0 Admiral FOR

RESEARCH - DEVELOPMENT » PRODUCTION
IN THE FIELDS OF: MILITARY TELEVISION
COMMUNICATIONS UHF AND VHE « RADAR
RADAR BEACONS AND IFF « RADIAC
TELEMETERING » DISTANCE MEASURING
MISSILE GUIDANCE » CODERS AND DECODERS
CONSTANT DELAY LINES « TEST EQUIPMENT
ELECTRONIC COUNTER MEASURES

ENGINEERS: The wide scope of work in progress
at Admiral creates challenging opportunities
in the field of your choice. Write Director of
Engineering and Research, Admiral Corpora-
tion, Chicago 47, lilinois.

Admiral CORPORATION + GOVERNMENT LABORATORIES DIVISION - CHICAGO 47

68 Want more information? Use post card on last page.
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Perhaps you didn’t know that the
world-famous alloy Nichrome is pro-
duced not only in The United States,
but also in 6 Driver-Harris plants in
England, Ireland, France, ltaly,
Austria, Spain, and in Canada by The
B. Greening Wire Company. Also,
Nichrome is a registered trade-mark
in 55 nations.

At first, fifty-odd ycars ago, we man-
ufactured electrical resistance alloys
for furnace elements and domestic

Manufacturing plants also in:

ENGLAND ¢ CANADA o

~

< :
\1 T‘Pm; ~ X
\\‘1'_ ; \QR%:\

If'éb SRR

heating appliances only. Today we
produce 132 different high nickel
alloys in many different forms and in
hundreds of sizes, for almost every
kind of domestic and industrial appli-
cation—of which Nichrome is the
most illustrious.

Whenever you buy Nichrome, you
are assured of the unsurpassed and
unvarying gnality which has made
Nichrome the supreme world stand-
ard for electrical-resistance and heat-

Nichrome is made only by

COMPANY

resistant alloys. This uniformly high
quality, which we jealously guard as
our most priceless possession, results
from the technical excellence, the pro-
ductive skill, and the quality controls
the Driver-Harris craftsmen have
gained in over 50 years of experience
—and which are maintained with
equal rigor in all Driver-Harris plants
here and abroad. The resule is a con-
tinuous benefit to the entire electrical,
electronic,and heat-treating industries.

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

DTiﬂ@V’H&lVWZ‘S HARRISON, NEW JERSEY

IRELAND o FRANCE o ITALY @ AUSTRIA o SPAIN

MAKERS OF THE MOST COMPLETE LINE OF ALLOYS FOR THE ELECTRICAL, ELECTRONIC, AND HEAT-TREATING INDUSTRIES

ELECTRONICS — July 1, 1957
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F.M. DEVIATION
Directly Measured

F.M. DEVIATION
with this time-saving and METER

accurate MARGONI instrument TYPE TF 934/2

If you haven't a deviation meter you can use the Bessel

Carrier Frequency Range:

Zero or *Disappearing Carrier” method of measurement; 2.5 to 500 Mec.

this, however, required comPIex monitoring equipment, R. F. Input Level:

an accurately-known modulation frequency, and, finally, 55 mv to 10 v.
ma.thematlcal interpretation of results. . - Deviation Measurement Ranges :
With the compact and easy-to-use Marconi Deviation 5, 25, and 75 ke full-scale.
Meter, the modulation frequency need not be known and

=’ T Accuracy of Deviation
deviation is directly read on a meter scale. Measurement :

39, from full-scale to half-scale up to

12 ke and £69% up to 15 ke
Unmodulated Carrier Modulation Index 1.3 Modulation Index 2.4

.
The Carrier “Disappears”

MARCONI INSTRUMENTS

VACUUM TUBE VOLTMETERS . FREQUENCY STANDARDS - OQUTPUT METERS . FM. & AM. SIGNAL GENERATORS
DEVIATION METERS . WAVEMETERS . WAVE ANALYSERS . Q METERS BEAT FREQUENCY OSCILLATORS
Full dato and prices will be maifed immediately on request.

BESSEL ZERO METHOD

44 NEW STREET . NEW YORK 4
CANADA : CANADIAN MARCONI COMPANY, 6035 COTE DE LIESSE, MONTREAL 9. ENGLAND : Head Office: MARCONI INSTRUMENTS LTD., ST. ALBANS, HERTS.
TC 40

70 Want more information? Use post card on last page. July 1, 1957 — ELECTRONICS



| WELL I'LL BE DIPPED...better

| ..because the NEW 22 SNAPIN

AMP INCORPORATED

GENERAL OFFICE:
3312 Eisenhower Boulevard, Harrisburg, Pennsylvanla

L
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Expanded line of stock Sola transformers
regulate filament loads up to 25 amperes

Sola Constent Voltage Filament Trans-
formers are 2w available from stock in
six different >utput ratings from 2.4 to
25 amperes Now, even sizable banks
of electzon tubes may be supplied from
one compazk-source of +19% regulated
filament vo.taze.

Because of the current-limiting charac-
teristics of Sca transformer design. cold
filament inrua current is restricted to a
safe level as Ioadings within 75-100%, of
the transZonmner’s full-load current rating.

SO LA Grastitey

Want more information? Use post card on last page.

The static-magnetic Sola filament trans-
former, furnished with separate capac.-
tors, is designed for simple mounting as
a component of manufacturers’ products.
The dependable tube performance ani
longer Glament life these units offer is avai -
able at only a moderate increase in cost
over conventional filament transformers.

For further information and specifics-
tions, contact your Sola representative, ar
write for Circular CVF-269.

SOLA ELECTRIC CO.
4633 W. 16th Street
Chicago 50, lllincis

WWW americanradiohistorv-com
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having your up: downg

... if they involve POTENTIOMETERS

All Dalohm components are carefully designed and skillfully You can
made to assure you of supreme quality and dependability, plus

the widest versatility of application. These recent additions depend on
to the Daléhm line already have met with wide acceptance

and enthusiasm: DALOHM

Mil-E-Trized A10-W TRIMMER POTENTIOMETER
Wire Wound, High Temperature, Humidity-Proof, Ruggedized

This Dalohm Trimmer is designed to meet the ever-increasing requirements of
such specifications as MIL-E-5272A and MIL-R-12934. It provides precision
adjustments in critical electronic circuits under extreme environmental
conditions. It has an extended winding surface and assures high precision
resolution without sacrificing sub-miniature design. Size is .220 x .310 x 1.250;
weight is 2.25 grams.

® Resistance values 10 ohms to 100,000 @® Unique new type sliding
ohms; standard tolerance 5%; power contact; unique safety clutch.
rating 0.8 watt; temperature coefficient @ Unit holds set resistance values.
of wire 0.00002/Deg. C. Other @ Mounting flexibility provided
resistances, tolerances, leads available for either stacked or multiple
on special order. arrangements

® Completely sealed; housing of thermo- )
setting, glass filled material with heat Write for Bulletin R-32B
resistance of 200° C continuous. Precious
metal plating on all terminals; air
evacuated and filled with silicone grease.

Mil-E-Trized DP-12 POTENTIOMETER

Built to Surpass JAN-R-19
Hermetically Sealed, Moisture-Proof, Ruggedized

Completely protected from arctic cold or tropic damp, from shock, vibration,
salt-laden air and ultra-high altitude. Powered at 4 watts, the DP-12 has a
power rating of 100% at 40° C, derated to 0 at 125° C. Housing and shaft of
black anodized aluminum with back plate of corrosive resistant aluminum.
Unit designed for back panel mounting with integral threaded base.

® Operating temperature range—55° C to 125° C. Minimum rotational life
is 25,000 mechanical cycles.

@® Standard resistance range 100 ohms to 40K ohms with standard tolerance
of 5%. Other ranges and tolerances available on special order.

@ Precision winding gives excellent linearity with 3% maximum deviation.

@ Temperature coefficient of wire 0.00002/Deg. C on values of 500 ohms
and up; 0.00050/Deg. C on values below 500 ohms.

® Sensitive shaft adjustment. . .
Write for Bulletin R-31 . ) 4

JUST ASK US!

Write for the complete Dalohm catalog of precision resistors,
potentiometers, and collet-fitting knobs.

If none of our standard line fills your need, our staff of able
engineers and skilled craftsmen, equipped with the most modern
facilities, is ready to help you solve your problem in the realm
of development, engineering, design and production.

Just outline your specific situation.

PRODUCTS
INC.

1300 28th Ave.
Columbus, Nebraska, U.S.A.

® Export Dept:
Pan-Mar Corp.
1270 Broadway,
New York 1, N.Y.

ELECTRONICS — July 1, 1957 Want more information? Use post card on last page. 73
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“Steelmaker to the Electrical Industry” is a title we have
earned the hard way . . . by the sweat of research and
pioneering development. In this modern world of gauges
and instruments, of automation, electronics and atomics,
the heart of the design is so often some silicon steel, high-
permeability alloy, or other special electrical material that
we produce. ® When yox need a steel 1o do what ordinary
steels cannot do—whether electrically or in resisting corro-
sion, heat, wear or great stress, call on us. Allegheny Ludlum
Steel Corporation, Oliver Bldg., Pittsburgh 22, Pa.

WSW 8042

STEELMAKERS to the Electrical Industry

Allegheny Ludlum

Warehouse stocks of AL Stainless Steels carried by all Ryerson plants

STers o THE
Electonic AGE

Want more information? Use post card on last page.

Meters
tell the tale
but

SPECIAL
ELECTRICAL
ALLOYS

do‘the
work

Write for “MAGNETIC MATERIALS”

This 32-page book contains valuable
data on all Allegheny Ludlum mag-
netic materials, silicon steels and spe-
cial electrical alloys. Illustrated in full
color, includes essential information
on properties, characteristics, applica-
tions, etc. Your copy gladly sent free.

ADDRESS DEPT. E-91

July 1, 1957 — ELECTRONICS




. oo S e e S s ot 5 e il

s oo > S 4P s W T M S SN S LI 20 S T P G S5 A S S T e

i Special jig-assembled switch
| section developed by Oak

Complex cable
harness

Reduction coupling SERVO-SELECTOR  built
and gearing engin- for Radio Corporation of
eered by Oak America

Stamped
aluminum
chassis

Special servo-solenoid T
designed by Oak

one respon5|b|||ty for the design and production
~of your ur electromechanical requirements . . ~N

In the servo-selector, shown above, Oak engineers solved three different
design problems. They developed (1) an ingenious jig-assembly for fastening
the clips to the switch sections, giving exceptional accuracy in placement
and retention; (2) lower speed operation through special reduction
coupling and gears; and (3) special solenoids for positive clutching.

CHANNEL SELECTOR
switch built for Sylvania
Electric Products Inc.

Oak then produced the assembly . . . stamping the aluminum chassis . .
manufacturing screw machine parts . . . making the complicated cable
harnesses, switches, and solenoids . . . assembling all parts . . . then running

vibration, cold (-55°C), humidity, and life tests. i
i

Why not contact Oak engineers about your own requirements? But, do it
early in the design stage . . . take full advantage of Oak’s 25 years
of experience in solving electromechanical problems.

i

(T

on Any Aspect of Your Subassembly Projects

O A K=y |

1260 Clybourn Ave., Dept. G, Chicago 10, llineis
Phone: MOhawk 4-2222

S

Phone or Write Our Mr. Howard Olson, Today, iz

CAPACITOR SWITCH
built for Radio Corpcra-
tion of America

N |

]

SWITCHES * ROTARY SOLENOIDS « CHOPPERS * SPECIAL ASSEMBLIES » VIBRATORS *» TUNERS

ELECTRONICS — July 1, 1957 Want more information? Use post card on last page. 75



For greater miniaturization, higher performance...
new TRANSISTORIZED servo amplifiers

Transicoil introduces four new, completely transistor-
ized Servo Amplifiers for use in applications requiring
the highest order of precision, miniaturization, and
dependability. Measuring a mere 3" or less in length,
these servo amplifiers help you keep assemblies within
the severe space limitations of many tyvpes of military
and industrial applications.

The new amplifiers produce voltage gains of 100:1,
200:1, 2000:1, and 4000:1. They are specifically en-
gineered for use with Transicoil Motors and Motor
Driven Induction Generators in sizes 8, 9, 11, 15, and
18. To insure maximum accuracy and dependability,
Transicoil supplies these servo amplifiers only as part
of its own miniaturized servo assemblies. All amplifier

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

units are hermetically sealed and are made with the
same care, materials, and precision that have made
Transicoil a recognized leader in the manufacture of
custom built servo components and assemblies.

For more complete information on Transicoil’s new
Transistorized Servo Amplifiers, write for Bulletin
101. And when you have control problems involving
miniaturization or control complexity, be sure to get
in touch with Transicoil. You profit most when you
let Transicoil design and supply your complete servo
package. You will be under no obligation—you pay
only for results, on a fixed fee basis, for equipment
delivered and operating properly.

TRANSICOIL CORPORATION

Worcester «+ Montgomery County . Pennsylvania

July 1, 1957 — ELECTRONICS
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speciFY R.inDE Sapphire

TRADE-MARK

LINDE Sapphire is... LINDE Sapphire has... LINDE Sapphire is
Hard —Mch 9 Strength at elevated temperatures available as. ..
Transparent, single crystal, pure High melting point --2040° C, Windows

aluminum oxide Excellent IR transmission Domes
Nonporous —0% porosity at high temperatures Rods and tubes
Easily sealed to metals and ceramics (above 500° C.) Special shapes —to order
Priced competitively with

sintered materials For more information about LiNbE Sapphire . . . Write “Crystals

Dept. BD-7,” Linpe CoMmPANY, Division of Union Carbide Corpora-
tion, 30 East 42nd Street, New York 17, N. Y. In Canada: Linde
Company, Division of Union Carbide Canada Limited

M |

ENGINEERS AND SCIENTISTS interested i k-
UN|°N ing in Synthetic Crystal Sales & D;c;;:smeen\‘:noov:\:cr
CARBIDE

Mr. A. K. Seemann, Linde Company, 30 E. 42nd St.,
New York 17, N.Y.

The terms *Linde’ and **Union Carbide” are registered trade-marks of Union Carbide Corporation.

ELECTRONICS — July 1, 1957 Want more information? Use post card on last page. 77
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Multi-channel—telegraph Al or telephone A3

STABLE

High stability (.003%) under normal operating conditions

Components conservatively rated. Completely tropicalized

‘

o
(o]
wt *
o\
o*
'\
<0
Sl
oq.o Here’s the ideal general-purpose high frequency trans-

mitter! Model 4406, suitable for point-to-point or ground-
to-air communication. Can be remotely located from
operating position. Coaxial fittings to accept frequency
shift signals.

This transmitter operates on 4 crystal-controlled
frequencies (plus 2 closely spaced frequencies) in the
band 2.5-24.0 Mes (1.6-2.5 Mecs available). Operates
on one frequency at a time; channeling time 2 seconds.
Carrier power 350 watts, Al or A3. Stability .003%.
Nominal 220 volt, 50/60 cycle supply. Conservatively
rated, sturdily constructed. Complete technical data
on request.

Now! Complete-package, 192 channel, H.I", 75 Ih.

airborne communications equipment hy Aer-O-Com!
Write us today for details!

AER

CDM A-131

78 Want more information? Use post card on last page. July 1, 1957 — ELECTRONICS
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NEARLY 500 G-E MIDGET SOLDERING IRONS are helping to speed
assembly of IBM’s giant 704 and 705 “electronic brains” by
providing fast, efficient heat to thousands of intricate joints.
Each complex data processing machine demands perfectly sol-
dered joints to assure dependable operation. IBM found that
the G-E Midget irons provide excellent heat recovery, even with

repetitive soldering. Result: uniform temperature with mini-
mum loss of heat from joint to joint. Heat can be varied by
simply setting transformer taps. In addition, the G-E Midget
is multi-purpose, since tips are interchangeable. Its maneuver-
able, light-weight design speeds soldering, even in almost in-
accessible areas, with reduced risk of damage to adjacent parts.

500 General Electric midget irons speed
assembly of giant IBM “Electronic Brains”

IRONCLAD tip needs no filing. And by actu-
al production-line test, a General Electric
Midget soldering iron tip lasts up to ten
times longer than an ordinary tip.

RAPID HEAT TRANSFER is
through a tubular heater located in the
copper tip. Result: the General Electric
Midget’s heat efficiency is 90%.

FOUR-IN-ONE IRON with 14", 14", &" tip
sizes. Weighing less than three ounces, the
General Electric Midget iron speeds pro-
duction by reducing operator fatigue.

achieved

For more information, write for GED-2263, G-E Midgel Soldering Iron, Section 724-6, General Electric Co., Schenectady 5, New York,
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Anaconda announces An al aC an improved

New Analac* film-insulated, solderable magnet wire can
be used similarly to Formvar or Plain Enamel—except that
it is solderable without stripping!

Solderirg by dipping, iron or gun produces a perfect
joint—in just one second in finer sizes—without prior re-
moval of the insulation. Analac reduces labor, saves time
and moncy wherever many soldered connections are
made, or where small diameter wire makes other means
of insulation removal hazardous to the insulation or wire.

Not only this, Analac has the excellent abrasion re-
sistance and other good mechanical properti<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>