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LARGEST PRODUCERS IN THIS FIELD FOR TWO DECADES.

HIGH Q INDUCTORS

FOR EVERY APPLICATION

FROM STOCK...ITEMS BELOW AND 650 OTHERS IN OUR CATALOGUE B.

MQ Series
Compact Hermetic
Toroid Inductors
The MQ permalloy dust toroids H '1:_‘_‘
combine the highest Q in their B 2

QA
19 stock values o0 235m1 3 5 7 39

class with minimum size. Stability - g rhfyhy i
is excellent under varying volt- 15 stock values 12 stock values
age, temperature, frequency and from 7 Mhy. S e —_— from 10 Mhy.

to 2.8 Hy. T to 25 Hy.

vibration conditions. High perme-
ability case plus uniform winding
affords shielding of approximately
0 db.
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MQ drawn case structure,
Length  Width Height
MaQE 172 1-1/16 1-7/32
MaA  11/16 1.9/32 1.23/32
MQB 1-5/16 2.9/16 2-13/16

0253 B 5

VIC Varlable Inductors

The VIC Inductors have repre-
sented an ideal solution to the
problem of tuned audio circuits.
A set screw in the side of the
case permits adjustment of the
inductance from +85% to —45%
of the mean value. Setting is
positive.

Curves shown indicate effective
Q and L with varying frequency
and applied AC voltage.

(RBdegiar.

VIC case structure
Length Width Height
1-1/4 1.11/32 1-.7/16

. %00
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MQL Low Frequency High Q Collis DI Inductance Decades

The MQL series of high Q coils employ special These decades set new standards of Q, stability,

laminated Hipermalloy cores to provide very high frequency range and convenience. Inductance values

Q at low frequencies with exceptional stability for laboratory adjusted to better than 1%. Units housed

changes of voitage, frequency, and temperature. in a compact die cast case with sloping panel ideal

Two identical windings permit series, paraltel, or for laboratory use.

transformer type connections.
Mat-1 2.5/10Hys,  TF “k B ) DI Ten 10 Mhy. ste
MaL-2 5/20 Hys, » : 7 . steps.
MQL3  soso0 iy - AN N E— b1-3 H DI-2 Ten 100 Mhy. steps. DI DECADE
MaL-4 100/400 Hys. o — i ~—] . » wwrstee |\ | D!-3 Ten 1 Hy. steps. Length A7

MaL case © i = ' Ti) D14 Ten 10 Hy. steps. width PE

1-13/16 dia. X 2-1/27#, *—w————1 L1  B— 5 - Height .. oy»

9 T
2 f/\ﬁ‘
HVC Hermetic o DT pm genowe
Varlable Inductors g, L/ ' | HVC-1 .002 .006 .02
A step forward from our long §_,,.,, . e -——ﬁ ::g: .ggi .81(5) ?i
established VIC series. Hermeti- e, | = | =, HVC-4 03 1 a
cally sealed to MIL-T-27 . . . ex L aprith vo rase ar coocellis E HVC-5 07 25 7
tremely compact . .. wider induc- = e = HVC-6 .2 6 2
tance range . . . higher Q... lower a i l/ "\\;_j HVC-7 5 15 5
and higher frequencies. . . super- - <2 N HVC-8 11 4.0 11
ior voltage and temperature T % 1] HYCS I 10 10 £
stability. e 7 ! HVC-10 7.0 25 70  HVC case structure.
i Ty ~] HVC-11 20 60 200 Width Length Helght
| = = HVC-12 50 150 500 25/32 1-1/8 1.7/32

300 I
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THREE-DIMENSIONAL PRINTED WIRING—Use of four collimated light
sources permits exposure of wiring pattern simultaneously on both sides of
plastic sheet and through ferrite cores embedded in copper-plated board after
which etching gives completely wired magnetic-core memory plane with no
need to thread wires through core holes. Technique is Lincoln Laboratory
development (see p 160). Photos by Ed Paradiso. .. ... ... .. .. ... COVER
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» OPENINGS . . . A number of
readers have been impressed by the
quantity and quality of ELECTRONICS
staff, as shown in the photograph in
Shoptall: for our May 1 issue. We
collectively appreciate the bouquets.

The thought has occurred to us,
however, that some readers may
have gotten the impression that the
stafl is already so large that there
could be no opening for which they
might apply it they were interested
in pursuing a career in technical
magazine publishing.

There is almost always room for
one more really promising engineer
on ELECTRONICS. Industry experi-
ence is desirable and report writing
or editing are plus values. All of us
feel that there is nothing like an
editing career for the right man.

If you think you are the right
mamn, contact our editor

p» INDUSTRY MIRROR ... One of
the benchmarks of the electronics
industry is our Buyers’ Guide, the
extra mid-year issue that every sub-
scriber receives. Data on the prod-
ucts of about 3,000 companies in
the field appear in the issue.

Like other growth industries,
electronies is constant only in
change. To keep the Buvers’ Guide
up to date with the changes it is
necessary to send questionnaires to
every company each year. Upon re-
turn, each questionnaire is reviewed
for the additional information that
was not available for the previous
Guide.

electronics

JUNE 1, 1957 Vol. 30, No. 6

2 @

Member ABC and ABP



ELECTRONIC method of measuring speed of vertical take-off and landing of the
Convair XFY-1 Pogo piane is described on page 150 this month. Most published photos
of the plane show it in a vertical position and so does the article. The editors like the
change of pace of the shot above. (It proves it can fly horizontally)

Companies in the field have al-
ways been very cooperative in sup-
plving the data.

To insure complete coverage, one
questionnaire is sent out everyv Feb-
ruary, and a follow-up goes out a
month later. Those few firms that
have not replied by the April dead-
line are contacted directly by phone,
telegram or in person.

For 16 years readers have relied
on ELECTRONICS Buyers’ Guide for
specifications and data.

P.S.— A friend of ours reports that

he recently saw a man in a used
book store inquiring for and buying
our 1953 Buyers’ Guide.

p SPACE P. O. NEXT . . . During
the normal course of editorial work
we handle an appreciable amount of
correspondence with subscribers in
both the U. S. and foreign countries.

Mail, like skip distance and for-
ward scatter signals, often jumps
international boundaries unexpect-
edly. A recent letter sent to M.
Klemmick here in the States seems

to have been affected by a postal
sporadic E layer disturbance.

“It might interest you to know
that your letter to me must be a
near record breaker for miles cov-
ered.

“You sent the letter to me at my
old address in Sonoma, California.
From there it was forwarded to
Jacksonville, Florida by my parents.

“But I had left Florida for Eu-
rope. The letter returned to my par-
ents in California, who again sent
it to me.

“I finally received it while I was
in Istanbul, Turkey.”

» NEXT MONTH .. . Coincidental-
lyv appropriate for the season, our
July cover will show how an ultra-
sonic generator solves a problem
for brewers

Getting the right color picture
seemed impossible for a while be-
cause of problems of composition
and lighting.

The electronic transducer is tiny,
and mounted on a large beer bottle
capping machine. It had to be
moved up abnormally close to show
in the picture.

The machine is located in a cor-
ner of a plant where suitable flash
lighting for color was difficult to
achieve.

Shots were taken on four differ-
ent occasions, and by different pho-
tographers, before everyone was
satisfied.

Complete technical details of the
equipment will appear in the same
issue.
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at last
a completely
new kind
of regulator!

ACTUALLY THREE REGULATORS IN
ONE—-PLUS MULTIPLE SENSING!

The APR 1010 combines many new regulation and sens-
ing systems in one versatile package. Here’s flexibility of
operation never before possible . . . saves space, elimi-
nates instrument duplication, means greater economy in
engineering operations.

e RMS VOLTAGE REGULATION

e AVERAGE REGULATION

e PEAK REGULATION

e FIVE PRINCIPAL SENSING ARRANGEMENTS
1. INTERNAL 2. EXTERNAL 3. REMOTE 4. CONSTANT CURRENT 5. DC

ELECTRICAL CHARACTERISTICS:

Input  95-130 VAC, 10 (50 or 60 cps =10%)
Output 115 VAC, adj. 110-120V
Regulation  ==0.1% against line

accuracy %:0.1% against load
(RMS, average,

or peak, switch
selected)
Distortion 3% max.
load  0-1000VA
P.F. range Unity to 0.7 lagging
Recovery time 0.1 sec.

Write for complete technical data.

SORENSEN & COMPANY, INC. STAMFORD - CONN.

In Europe, 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. June 1, 1957 — ELECTRONICS
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300 Electronics Output Index

275
250
& 225
g
= 200 Bt os Year Ago Previous Month Latest Month
75 2621 2860 290.0.,
150 Mar. '56 Feb. '57 Mar. '57
125
100
JFNAMJJASONDJFMAMJJASONDJFNAMJJASONDJFMAMJJASONDJFMANJJASONDJFMAMJJASOND I (ERNE A J b A S 0 N
1951 1952 1953 1954 1955 1956 1957
Latest Previous Year Latest Previous Year
Month Month Ago Month Month Ago
RECEIVER PRODUCTION BROADCAST STATIONS
(Source: RETMA) Mar. '57 Feb. '57 Mar. ‘56 (Source: FCC) Mar. '57 Feb.’57 Mar. ‘56
Television sets, total . . . 559,842 464,697 680,003 TV stations on air. ... .. 515 515 488
With UHF .. .. .. .. 62,815 68,219 82,805 TV stations CPs—not on air 126 123 109
Color sets . ... ... .. nr nr nr TV stations —new requests 60 56 94
Radio sets, total ... .. .. 1,609,073 1,264,765 1,360,113 A-M stations on air. . .. 3,040 3,031 2,858
Auto sets . ... .. ... 597,532 522,859 478,272 A-M stations CPs—not on air 145 133 115
A-M stations—new requests 308 303 262
F-M stations on air. . . . 526 529 536
F-M stations CPs—not on air 23 23 12
RECEIVER SALES F-M stations —new requests 17 10 4
(Source: RETMA) Mar. ‘57 Feb.’57 Mar. ‘56 COMMUNICATION AUTHORIZATIONS
Television sets, units . .. 534,115 525,437 544,411 s . FCo) Feb. '57 Jan.’s Feb. ’
Radio sets (except auto) 730,584 525,029 527,649 — e an =y B2 28
Aeronautical .. ... . ... . 50,859 54,243 44,570
Marine ... .. .. ... 61,246 60,774 54,637
Police, fire, etc. ....... 22,500 22,450 19,971
RECEIVING TUBE SALES Industrial ... 33,879 33,456 28,054
(Source: RETMA) Mar. '57 Feb. '57 Mar. ‘56 Land transportation . .. 9,484 9,476 8,726
Receiv. tubes, total units 43,010,000 44,460,000 42,525,000 Amateur .. ........... Lo LUE il
Receiv. tubes, value.... $37,007,000 $36,631,000 $34,849,000 Citizens radio ......... 2 23S 5inkd
Picture tubes, total units 833,088 728,363 848,055 g'sa“_e' A et .3/‘312 3;; z;;
Picture tubes, val .. $14,847,7 xperimental o iwwadh
l M $ 98 $13134778 515714365 Common carrier .. ... . 2,666 2,618 2,176
Quarterly Figures EMPLOYMENT AND PAYROLLS
INDUSTRIAL Latest Previous Year (Source: Bur. Labor StatlstlFs_) Feb. '57 Jan. ‘57 Feb. '56
TUBE SALES Quarter Quarter Ago Prod. workers, comm. equip.  394,600-p 398,700-r 389,400
Av. wkly. earnings, comm. . . $80.18 -p $78.40-r $74.93
(Source: NEMA) 4th ‘56 3rd ‘56 4th '55 Av. wkly. earnings, radio. . $76.80 -p $75.24-r $70.84
Vacuum $12,408,371 $8,895,012 $9,967,411 Av. wkly. hours, comm. . . 40.7 -p 40.0 -r 40.5
Gas or vapor ....... $3,223,612 $2,936,765 $3,251,621 Av. wkly. hours, radio. .. . . 40.0 -p 39.6 39.8
Magnetrons and velocity
modulation tubes ...  $15890,681 $14,948,477 $13,726,323 SEMICONDUCTOR SALES ESTIMATES
Gaps and T/R boxes. .. $1,242,745 $1,196,369 $1,578,767 Mar. ‘57 Feb.'57 Mar. ‘56
Transistors, Units ...... 1,904,000 1,785,300 708,000
tABliipARY ERGHEUREMENT STOCK PRICE AVERAGES (See p 28)
(Source: Defense Dept.) . 4th 56 3rd '56 4th’55 s i dard and Poor's) Mar. ‘57 B , Mar. 56
Army $56,185,000 $23,107,000 $48,477,000 S e Poorg g FEa ="
Navy .. .. o $34,210,000 $22,273,000 $20,378,000 Radio-tv & electronics ... ... 47.26-r 46.05-r 66.33-r
Air Farce .............. $145,962,000 $84,952 000 $131,938,000 Radio broadcasters ......... 63.46-r 62.02-r 78.23-r
Total—Electronics ... ... $236,357,000 $130,332,000 $200,793,000 p—provisional r—revised nr—not reported
HGURES []F '[HE YEAR TOTALS FOR THE FIRST THREE MONTHS 1956
1957 1956 Percent Change Total
Television set production 1,474,729 1,844,632 —20.0 7,357,029
Radio set production 3,959,367 3,532,243 +412.1 13,981,800
Television set sales 1,682,911 1,659,178 + 1.4 6,804,756
Radio set sales {except auto) 1,818,976 1,513,722 +420.2 8,332,077
Receiving tube sales 125,041,000 120,420,000 4 3.8 464,186,000
Cathode-ray tube sales 2,322,311 2,638,503 —12.0 10,987,021
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Trans-Atlantic Phone
Cable Multiplies

Span, completed last September,
will get partner to ease phone
traffic. Cost: $22 million

CANADA and Britain have announced
plans to complete a second trans-
atlantic telephone cable by 1961.
Officials estimate it will cost $22
million, say it may be one link in a
Commonwealth telecommunications
network.

The new transatlantic link will
consist of one cable and provide 60
telephone channels, with special
British-made electronic repeaters
about 20 miles apart to amplify
voice currents. The present link,
opened last year, has two cables, one
carrying speech in each direction.
It handles 36 circuits,

» Financing—Cost of a Newfound-
land to Scotland link will be shared
by the British Post Office and the
Canadian Overseas Telecommunica-
tions Corp. The Canadian company
will finance the cable between the
mainland and Newfoundland.

Agreement on the new cable was
reached by the British Post Office,
Canadian Overseas Telecommunica-
tions Corp. and Cables and Wireless
Ltd. American Telephone & Tele-
graph Co., which participated in the
$42 million first cable with Britain
and Canada, is negotiating for a
third transatlantic cable.

Present weekly traffic between
Canada and Britain is 1,500 calls,
three times the number last year
when the cable was opened. Traffic
between the U. S. and Britain
amounts to about 4,100 calls a week.

ELECTRONICS — June 1, 1957
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GRAPH shows the striking rise in military expenditures for guided missiles since
1951. Despite the infancy of the program, computations show .

Missile Spending Keeps Soaring

About 30 percent of military
electronics currently goes
into guided missiles

ToTAL missile spending since fiscal
1951 through the second-quarter of
fiscal 1957 amounted to over $1.7
billions of dollars, according to
estimates recently released by the
Radin-Electronics-Television Manu-
facturers Association (RETMA).
Breakdown for each year shows the
tremendous growth of guided-
missile spending for these years, the
spending increasing almost sixfold
since fiscal 1954.

These figures were arrived at by
extracting military expenditures
from such major defense-procure-
ment categories as aireraft, ships,
combat and support vehicles, elec-
tronies and communications, re-
search and development and guided
missiles.

The graph, derived from the
report, shows the breakdewn for
guided-missile spending, applied on
a quarterly basis for each fiscal
year beginning in 1954 and for the
fiscal vears 1951, 1952 and 1953.

Further breakdown of electronics
defense spending shows that 31 per-

7



INDUSTRY REPORT — Continued

cent of the total goes into airplanes,
23 percent is for communications
and nine percent goes into research
and development.

Only two percent of the total
electronics expenditures reaches
ships and harbor eraft and about
the same amount goes into combat
vehicles. However trends for six
and a half years show that none of
these have the accelerated spending
rate of guided missiles.

Soviets Develop
Underwater Camera

Remote control tv units will
be handled by wireless
operators on Russian ships

A RUSSIAN scientific journal re-
ports a new remote control under-
water television camera has been
developed by the Soviet Academy
of Science. The article sayvs the
Soviets plan to train ships’ wire-
less operators to handle the equip-
ment.

» Present Use — Sets are now
being used for underwater work
on ships, bridges, harbor installa-
tions, and for biological and zo-
ological purposes, says the article
in Westnik Academii Nauk SSSR.

A compass is attached to the
submerged camera, with shooting
direction showing up on a control
board. There are other controls
for wvariations of shutter speed
and lens opening. A special de-
vice registers moisture within the
camera housing to enable the gear
to be pulled out of the sea before
too much water penetrates the
cover.

» Limitations—Range of the un-
derwater camera is said to be lim-
ited, making it necessary to use a
wide-angle lens. Additional lenses
enable detailed study of small ob-
Jjects like plankton.

The Laboratory for Sea Elec-
tronic Techniques within the
Academy’s Institute for Ocean-
ology has developed the under-
water test gear for Russian ship
operation.

ENGINEERS check amplitude-reference vertical-blanking interval test signal in WABC-
TV master control room in New York as . . .

TV Networks Air Test Signals

Use of vertical blanking interval
permits test signals to be sent
with picture transmissions

TRANSMISSION lines and equipment
along the paths of network tele-
vision programs can now be
checked during regular program
transmissions by sending a test
signal simultaneously with the
picture. By placing the test infor-
mation in the vertical blanking
interval, the signal is made in-
visible to home viewers.

Since mid-April, both the Amer-
ican Broadcasting Co. and the Na-
tional Broadcasting Co. have been
making regular transmissions of
experimental test signals.

» Signal Types—ABC uses an am-
plitude-reference signal that de-
fines black-reference and white-
reference levels for monochrome
transmissions. The signal utilizes
two horizontal lines per field.
Currently added only to pro-
grams originating from New York
and scheduled for about 6 hours
every weekday, ABC expects to
have additional facilities at Holly-
wood and Chicago so the signal
may be added on a continuous

www americanradiohistorv com

basis to programs from any of
these points.

NBC is presently transmitting
an RCA eight-interval test and
reference signal with all color
programs originating in New
York. The signal, which utilizes
three horizontal lines, includes
reference-white and 50-percent
levels and permits checking I and
Q phase, differential gain  and
transient response.

Because of its experimental na-
ture, NBC inserts the test signal
at master control. Both NBC and
ABC intend to have the signal
eventually inserted at the output
of each camera or film chain,

Columbia Broadcasting System
is not using the blanking interval
for test signal transmissions, but
expects to when an industry stand-
ard signal is adopted.

» FCC Authorization—All test sig-
nal transmissions at the present
time are based on the blanket
authorization for experimental
transmissions issued by the FCC
last fall.

Still to be decided are the speci-
cations for a standard signal for

{Continued on page 10)
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HIDDEN TREASURE!
... the engineering skill in every component
by Burnell. Burnell files contain thousands
of special designs in regular and subminia-
ture filters.

‘

«
"3

TO> OF THE LADDER ...
Bu-nell products incorporate the highest
standards of engineering know-how and pre-
cision manufacturing in toroids, filters and
related networks.

%
[ ]

@
|

CROSS-SECTION OF A HUGE SELECTION!

Burnell 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 carriers...in addition to an array of
other new, specialized components.

WHICH AD DO YOU LIKE BEST?
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, withoot cost or obligation, with
details on our ‘toroidal components in reg-
ular .down to subminiature sizes.

ELECTRONICS — June 1, 1957

HOW ABOUT SOME ICING?
Burnell provides the “top layer” that makes
al the difference. Your toroid and filter
problems are solved by the most advanced
engineering in the field —by Burnell.

/

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

Want more information? Use post card on last page.

WWWeamericantadiohistornsceom

LIKE THE GRAVY TOO?
Burnell success depends on meeting your
exact needs. If the toroidal component you
require is not already on our files, we will
make it to your exact specifications.

Bumell
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use by the entire television broad-
casting industry. Work on estab-
lishing such a standard is being
done by an IRE committee com-
posed of representatives of the
networks, independent stations
and the AT&T. The committee
will probably adopt a standard
signal that will provide reference
level signals. Test and remote-
control signals may be incorpo-

rated in the future.

» Equipment Cost—The complex-
ity of the industry-adopted signal
will, to a great extent, decide the
type and cost of equipment neces-
sary. Telechrome is marketing a
keying unit at $1,200 that permits
insertion of the test signal; other
manufacturers have indicated they
will enter the muarket later.

INDICATED
POLAR AXIS

{NDICATED
VERTICAL

CLOCK
CONTROL

ACCELEROMETER |

Sx

PACKAGE aond gimbal configuration (left) and simplified effects of moving it
around the earth (right) graphically demonstrate system principles as . . .

Inertial Guidance Wraps Take Wing

Details of jam-proof
system reveal complex technique
involved in design

NEWTON’S laws of motion describe
physical phenomena as they would
be seen in inertial space. Forces
that depend on changes of motion
with respect to inertial space can be
measured by self-contained equip-
ment consisting of gyros, accelero-
meters and a verticle pendulum, a
clock and a computer. These ele-
ments form the basic inertial
guidance system.

» How it Works—Briefly, the sys-
tem meusures the change in angle
between the vertical that existed
at the point of vehicle departure,
as maintained by the gvros, and the
present vertical as indicated by a
“Schuler-tuned” pendulum operat-
ing in conjunction with the accelero-

10

meler’s. The clock the
timing reference,

The accelerometers are initially
oriented in the N-S and E-W direc-
tions. After take-off, their outputs
are integrated twice in the com-
puter to determine distance the
vehicle travels in these directions.
These distances are converted to
changes in latitude and longitude
and added to the starting point
coordinates to show the vehicle’s
new position,

In a guidance system this infor-
mation would be compared with
guidance course information set
into the computer before the vehicle
takes off and any differences would

provides

result in changing the vehicle’s
course to bring the N-S, E-W
coordinate information in corre-
spondence.

» Latest—Work on ISIP (Inertial

System, Indicating Position) has
progressed at Minneapolis-Honey-
well  Regulator Company to the
point where this pure inertial navi-
gating system has been flight tested
with favorable results in manned
and unmanned aircraft ranging
over several-hundred mile courses
in Minnesota and Wisconsin.

The three-stage Vanguard rocket
will be guided by a similar inertial
guidance system also developed by
this company.

Naval Report Surveys
Electronics Industry

Estimates show that 495,000
workers will produce over $8.5
billions worth of electronic

goods in 1957

AN ANNUAL REPORT of manufac-
turers of electronics equipment—
facilities data, ratings and produc-
tion capabilities—has been com-
pleted by the Office of Naval
Materiel for the calendar yvear 1956
with industry’s estimate of planned
production for 1957,

The report shows planned produc-
tion for 1957 at $8.533 billion of
which $4.2 billion will be for the
military. The proportions remain
about the sume as last vear but the
volume will be bigger.

» Employees — The report shows
that the number of employees in the
electronics industry has gone up
from 441,000 to approximately 495,-
000. This year’s survey is based on
returns from 561 companies; last
year’s returns were from 549 com-
panies.

» Backlogs—The military backlog
as of Jan. 1, 1957 has increased to
$4.9 from approximately $4 billion
on Jan. 1, 1956, a $900-million in-
crease.

There is a $4-billion backlog of
prime contracts. About $900 million
is military subcontracting. That
means about 20 percent is subcon-
tracting as compared with about 30

percent last year.
(Continued on page 12)
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surface barrier transistors from SPRAGUE

2N344/SB101
for Medium Gain
Amplifiers

Min. | Typ. |Max.

2N345/5B102
for High Gain
Ampilifiers

Min. | Typ. [Max.

hfe 11| 23| 83 hfe 251 401110

fmox| 30| 45| —

fmox| 30 | 45| —

actual
size

2N346/SB103 2N240/sB5122
for High Frequency for Computer
Oscillators Switching
Min, |Typ. |Max. Min. | Max.
hfe 1| —| — hte 16 -
fmax | 60| 90| — fmax | 30 -
Ts = 80

IN VOLUME PRODUCTION %00‘/
——

For general high frequency applications, and for high
speed computer switching circuits, design around
Sprague surface barrier transistors. They are available
now in production quantities from a completely new,
scrupulously clean plant, built from the ground up espe-
cially to make high quality semi-conductor products.

The four transistor types shown are the most popular.
. Orders for these units are shipped promptly. What's

g ALY | s 1 more, surface barrier transistors are reasonably priced.

"-\ﬂ 3 High quality and excellent electrical characteristics
== ez - make them an economical solution to many difficult
S , circuit requirements.

WRITE FOR COMPLETE ENGINEERING DATA SHEETS ON THE TYPES IN WHICH
YOU ARE INTERESTED. ADDRESS REQUEST TO THE TECHNICAL LITERATURE
SECTION, SPRAGUE ELECTRIC CO., 35 MARSHALL ST., NORTH ADAMS, MASS.

TRANSISTORS + RESISTORS -+« MAGNETIC COMPONENTS

CAPACITORS » INTERFERENCE FILTERS + PULSE NETWORKS
HIGH TEMPERATURE MAGNET WIRE « PRINTED CIRCUITS

the trademark of reliability

ELECTRONICS — june 1, 1957 Want more information? Use post card on last page. 11

WAWAALamericanradiohistorns..com
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» Sules—Yeurly average electronic
sales per employee for 1956 was
$14,376. The figure the previous
vear was $14,537, higher because
of more subcontracting. This figure
wus obtained by taking the total
production output delivered or billed
and dividing by the number of em-
ployees,

The 1956 electronic sales figure
of $7.1 billion exceeds electronic
sales billings in the peak Korea vear
of 1953 by about $600 million. This
is the first time since the Korean
war that the figure has topped that
of 1953.

» Increases—The maximum pro-
duction capability per vear in one
shift has gone up to $11.3 billion, an
increase of approximately 600 mil-
lion from that reported last vear.

The 1956 sales of electronic prod-
ucts increased $700 million over
1955 to the figure of $7.1 billion.
This is within 4 percent of what
last vear’s survey predicted would
be manufactured in 1956. The rec-
ord shows that the forecasts have
come within 5 percent of actual pro-
duction each year, sometimes as
close as two percent.

The report was compiled by Theo-
dore Bishoff, Office of Naval Mate-
riel with the help of Naval field
inspection offices and industry.

Business Briefs

» Net profit of Eitel-McCullough for 1956 of $1.3
million is nearly double the previous vear. Sales
increased 55 percent to $13.9 million

» Annual report of Fairchild Camera and Instrument
includes novel glossary of business and engineering
terms. “We are no longer taking it for granted that
the average layman is a combination of Einstein and
J. P. Morgan,” comments company president, Sher-
man M. Fairchild

> Restricted stock option plan for officers and key
emplovees recommended to stockholders by directors
of Amphenol Electronics. The plan reserves 35,000
shares of capital stock for issuance to officers and
employvees

> Electronics sales of $60 million in 1957 predicted
by Avco Manufacturing executives at meeting with
New York Society of Security Analysts. Electronics
estimate is 20 percent of total 1957 sales estimate
of $300 million

> Television set sules for first quarter of 1957 set
record at Sylvania. Factory unit sales through
March nearly tripled sales in the same period of
1956. Previous first quarter record set in 1955 ex-
ceeded by 34 percent

» Debenture issue of $7.9 million proposed by Collins
Radio. The debentures will be convertible into
Class B common stock. They will be offered to class
A and class B stockholders at rate of $100 principal
amount of debentures for each 19 shares of common

held by stockholders

Radar Mapping Device Reduces Distortion

Radar Restitutor camera rephotographs
original photographs of PP! radar pre-
sentations without the inherent distance
distortions

12

Radar’s usefulness increased
by new radar restitutor camera.
Military and civil markets seen

PHoTOGRAPIIS of airborne radar
minus most PPI presentations,
said to be free of all inherent
distortions and inaccuracies in-
herent in the scope, are possible
with Fairchild’s Radar Restitutor
camera.

» How it works — Normal photo-
graphs of radar presentations are
rephotographed by a camera util-
izing a rotating optical element
that serves as an automatic com-

puter. Slant range distances from
aircraft to ground objects are au-
tomatically converted to actual
ground ranges — the aircraft’s
nadir point to the objects.

Other distortions corrected are:
sweep delay, plane motion during
one scan, non-linear electronic
sweep. lens distortion and curva-
ture of the cathode ray tube.

Correction is said to be easy
enough for unskilled personnel to
operate equipment.

» Uses Military application in-
cludes: mapping services, recon-
naisance work and survey infor-

(Continued on page 14)
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Component Specification: ARNOLD

¢~ SILECTRON CORES
Types C, E and O

v~ TOROIDAL CORES

Nylon and Aluminum cased

v~ BOBBIN CORES

e

The ARNOLD LINE-UP includes the TAPE CORES you

APPLICATIONS

We'll welcome your inquiries on your
Tape Wound Core requitements for
Pulse and Power Transformers, 3-Phase
Transformers, Magnetic Amplifiers,
Current Transformers, Wide-Band
Transformers, Non-Linear Retard Coils,
Reactors, Coincident Cutrent Matrix
Systems, Static Magnetic Memory Ele-
ments, Harmonic Generators, etc.

ENGINEERING DATA

For data on the various types of Arnold
Tape Cores, write for these Bulletins:
$C-107—Silectron Cores, Types C, Eand O

TC-10¥A—Toroidal Cores, nylon and aluminum
cased

TC-108—Bobbin Cores
ADDRESS DEPT. E-76

ELECTRONICS — June 1, 1957

>,
3 I/ ..

A

How to be sure of tape core perform-
ance and uniformity? Just specify
and use Arnold Cores in your trans-
former, magnetic amplifier, reactor
and computer assemblies, etc.

Here's why!

To begin with, Arnold is a fully inte-
grated company, controlling every man-
ufacturing step from the raw material to
the finished core, Then, modern testing
equipment permits 100% inspection of
cores before shipment. Finally, you're
matching your requirements against the
most experienced and complete line of
tape cores in the industry. Arnold pro-
duces Types C, E and O Silectron cores,

RNOLD

need

nylon and aluminum cased toroidal cores,
and bobbin cores to meet whatever your
designs may require in tape thickness,
material, core size or weight. Wide selec-
tions of cores are carried in stock as
standard items for quick delivery: baoth
for engineering prototypes to reduce the
need for special designs, and for produc-
tion-quantity shipments to meet your
immediate requirements.

Let us help you solve your tape core
problems. Check Arnold, too, for
your needs in Mo-Permalloy or iron
powder cores, znd for cast or sin-
tered permanent magnets made from
Alnico or other materials.

WEW 6457

i

Y70 0000000000000000000000000000000080200000000000s00080

Want more information? Use post card on last page.

wnaann americanradiohistory com

Main Office & Plant:

Rezsath Pneif‘_g Livision Plant: 641 East 61st Sireet, .os Angeles.zl:-ﬁ‘-‘.

- Dritrict Salez Offices:
Ecston: 2CO Berﬁeléyg&.

~ Mew York. 35D Fifth Ave. Washingdos, D.C.: 1001-15th St N.a.

E@WIEEMNG; (CoMPANY

s

5 35
arenge, illinois

E
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© Les Angeles: 3450 Wilshire Bive,
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mation for engineers. Commercial
markets will include: map com-

pilation companies, survey groups
for oil companies and road con-
struction.

Researched, developed and con-

structed under a CPFF contract
with the Corps of Engineers’ Map
Compilation Branch, first two
cameras cost $35,000 each. Later
production models should sell for
about $9,000.

SNOW, ice and frigid temperatures almost cold enough to freeze gasoline fail to
stop U. S. Air Force’s new propojet transport, the Lockheed C-130 Hercules while

continued developments in . . .

Electronics Will Conquer The Poles

Development of equipment that
will function under adverse
conditions is important task

PHASE FIVE, one of eight phases of
testing conducted by the Air Force,
is the all-weather test which ex-
poses aircraft to natural and man-
made adverse conditions, such as
rain, thunderstorms, fog and espe-
cially icing conditions.

» Problem—Conquering arctic and
sub-arctic wastes will depend upon
the ability to develop electronic
equipment that will nullify the
hazards of polar flight. At the pres-
ent time, this is one of the most
important tasks confronting Air
Research and Development Com-
mand.

Important developments now
taking place, several in the classified
stages, involve air-borne radio com-
munications that will conquer pre-
cipitation static which disables
communications when a plane flies
through ice and snow,

14

» Radar—Reliable all-weather oper-
ation is assured the C-130 Hercules
by advance navigational radar de-
vices. Search equipment enables the
crew to determine the nature of
surrounding terrain, detect un-
favorable weather conditions and
the presence of other aireraft.
Latest feature of the radar system
used in the Hercules is a pilot’s
auxillary indicator, developed by
Sperry Gyroscope and the U. S.
Air Force.

Like that used by the navigator,
the pilot’s indicator uses a 5-inch
cathode-ray tube with excellent defi-
nition for viewing targets located
up to 240 miles away. The indicator
may be held on a relative bearing
tyvpe of presentation while the navi-
gator’s is oriented to magnetic north
or some other preselected compass
setting.

» Mapping the arctic—This month,
aircraft with electronic gear and
cameras are making the most
northernly commercial mapping of
some 40,000 square miles of Baffin-

land. Flying Fortress high-altitude
aircraft will provide shoran-con-
trolled photography. The aircraft
will carry a profile recorder devel-
oped by Photographic Survey Co.
Ltd. of Toronto.

This survey is a continuation of
the Canadian Government’s Shoran-
controlled survey of Canada’s north-
lands which was begun in 1947 by
the Geodetic Survey. All of Canada
south of the Arctic coastline has
been filled in with a geodetic net
of accurate ground positions estab-
lished by shoran methods. It is
necessary to establish several sec-
ondary shoran base stations within
the net to assure accurate position-
ing of the photographic exposures.

How Expansions
Are Financed

Electronics firms will
face greater financing
problems in the future

ONE big problem now facing a num-
ber of electronics manufacturers
is where and how to get additional
funds to carry out business expan-
sion plans. Higher borrowing costs
are now a reality and company
funds are generally lower due to
substantial expenditures for the
record plant expansions that took
place in the industry last year.

A recent survey by the Depart-
ment of Commerce shows the
sources and uses of corporate funds
in 1955 by U. S. corporations as a
whole. An analysis of the security
transactions announced by over 50
firms in the electronics field indi-
cates how electronics manufactur-
ers have handled financing.

» Pocketbook—In 1955 U. S. corpo-
rations used $44.3 billion as fol-
lows: $24.2 billion for plant and
equipment, $20.1 billion for in-
creases in other assets such as in-
ventories, receivable cash, deposits
and other assets. These funds came
from the following source. $8.8 bil-
lien from retained profits, $14.8 bil-
lion from depreciation reserves,

{Continued on page 16)
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ACCELERATE
PRODUCTION
IN

G LASS
D 1 O D E

MANUFACTURING

WITH KAHLE'S FULLY AUTOMATIC
DIODE BEADING MACHINES

-
up diode production. Kahle’s Automatic Diode )
Beading Machines deliver 1500 beaded
lead wires per hour — often, even higher rates
are achieved. No. operator is needed — loading
and unloading are fully automatic .. . 16 rotat-
ing heads index continuously without attention.

Now, every diode manufacturer can speed v 4

|
|

Kahle Diode Beading Machines are designed

to individual requirements. Specified tolerances
on O. D., length and concentricity are closely
maintained to produce uniform beaded leads.

Designed for hard use and endurance under

the most demanding production schedules,
Kahle Machines are capable of withstanding
continuous 3-shift operation without mechanical
breakdown or deterioration of quality of
finished pieces. Practicality of design makes

all cutters easily accessible for replacement to

keep downtime to @ minimum.

With its 25 years of experience, Kahle

can improve your operation and profit:

making picture too. Your guarantee of satis-
factory service: the thousands of Kahle machines
now serving the electronics industry .. . no
machine delivered until thoroughly tested,
accepted and approved by the purchaser.

The machine illustrated is one of a series for
semiconductor production which include:
Glass Cutting

Encapsulating

Crystal Growing (Germanium and Silicon)
Crystal Slicing and Dicing

Mounting and Etching

Cat Whisker Production

Final Sealing

Testing

PUT AUTOMATION TO WORK FOR YOU

PROFITABLY IN YOUR PRODUCTION
LINE BY WRITING KAHLE TODAY AND
QUTLINING YOUR REQUIREMENTS.

ENGINEERING COMPANY

1310 SEVENTH STREET e NORTH BERGEN. N J.
SEVENTH STREET. NORTH BERGEN, N. J

LAY HUDSON AVE . UNION CITY, N J
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$7 billion from new issues; $2.5 bil-
lion from stocks and $4.5 billion
from bonds) and the remainder
§$13.8 billion from mortgage loans,
bank loans and other loans.

DEFENSE SPENDING, ELECTRONICS
500 RESEARCH AND DEVELOPMENT 500

» Comparison—Analysis of secur-
ity transactions announced by over | aco 200

. . MILLIONS
50 firms in the electronics field dur- OF DOLLARS
ing the same year, 1955, indicates S
] 3 i
to some extent how the industry’s 253 sag sas Z5 gl S
financing compares to that of U.S. voo 209 . . I ‘é o
business as a whole. 178 180 .'9" ‘ a
. . 136 . l . 141
In electronies, frequent use made - 07 12
of security offering proceeds for . . I T
additional working capital. This l B8 l 56 . 60 l YEAR
. (0] 0
was followed in frequency by use Pyt 152 53 7o = s "

for plant and equipment expansions.
This follows, in general, the pat-

AMOUNT of money the government has spent on electronics research since fiscal

tern of U.S. industry as a whole.
Among other frequent uses made
of security proceeds were paying
debts, for general corporate pur-
poses, for acquisitions of other
firms, for research and development
and for producing new products.

» Sources — Debenture offerings
accounted for the largest amount of
capital obtained in offerings an-
nounced by electronics manufactur-
ers as was the case for U.S. in-
dustry as a whole. This was
followed by notes placed with pri-
vate firms, such as insurance com-
panies. Then came common and
preferred stock offerings of which
over 2 million shares were mar-
keted.

Japan Enters Electron
Microscope Marke

Magnification of 500,000 is claimed
for electron microscope displayed by
Hitachi, Ltd. of Tokyo at the recent
U. S. World Trade Show in New York.
One of three models shown, it is priced
at $26,000
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1951. The technical advances coming from research spending prove . . .

Military Research Pays Off

About 90 percent of all
military research is of the
applied type

AT the end of World War II, the
huge government-research pro-
grams were dissolved, almost over-
night. But it wasn’t long before the
Department of Defense began to
spend more money to reactivate
these programs and originate new
ones.

» Creativity—The scientist and the
engineer who will have the greatest
effect on our national defense pro-
gram will be the creative techno-
logist. Dr. John T. Rettaliata,
president of Illinois Institute of
Technology, recently made the per-
tinent statement that “The effective
use of the creative man requires an
understanding and tolerant attitude
which recognizes that ideas can be
more important than facts; and
imagination, even intuition, more
important than logic.” He further
stressed the need for more funda-
mental research,

» Grants—Basic research in the
sciences is supplied by college and
university grants. During the quar-
ter ending March 31, 1957, a total
of over $4.3 million was spent by
the National Science Foundation.
These research grants were awarded
to some 126 institutions of higher

www americanradiohistorv.com

learning. Colleges and universities
spent approximately $285 million
for research and development in
1954, according to figures recently
released by the National Science
Foundation. Of approximately $206
million reported for separately
budgeted research, about 70 percent
originated from the Federal Gov-
ernment, and the balance from
non-Federal institutions and organ-
izations.

Federal funds were the source
of most of the support in the
physical sciences. Research Cor-
poration distributed over $1-mil-
lion dollars in 877 grants to aid
basic research in science during
1956. These grants went to 114 col-
leges and universities both here and
abroad. The foundation receives
the bulk of its money from its
wholly-owned subsidiary, Research-
Cottrell, Inc., manufacturers of
electrical precipitators and other
gas-cleaning equipment in Bound
Brook, N. J., and from patents it
administers for universities and in-
dividual inventors.

» Need—At the present time, the
greatest need for trained scientists
is in the fields of rocket technology,
telemetering techniques and upper-
atmosphere research. Small-rocket
upper atmosphere research will in-
vestigate important high-altitude

(Continued on page 20)
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Standard-Signal

Frequency Generator
40- 250 Mc¢ 1021-AV, $680
250- 920 Mc 1021-AU, $670...ccnsistsof ...

900-2000 Mc 1021-AW, $910

-
Unigue
Butterfly Circuat

... makes possible the unusually wide tuning range of this

250-920 Mc oscillator — sliding contacts and varying
ground currents through the bearings are avoided.
R i

Frequency Calibration: direct reading to +=1%

Output Voltage: continuously adjustable, 0.5xv to 1.0v,
open circuit

Output Impedance: 502 3-10%

Output Meter: voltage indications accurate to better than
209 meter circuit can be calibrated against accurately
known 60-cycle line — switching permits reading of
percentage modulation applied.

Amplitude Modulation: 40-250 Mc and 250-920 Mc oscilla-
tors adjustable 0-509%; Internal 1000c; External, flat
within 3 db from 30c to 15ke — 900-2000 Mc unit may be
square-wave modulated over 100-5000 cycles from ex-
ternal modulator.

Shietding - stray fields and residual output voltage are suffi-
ciently low for measurements on receivers of 1luv
sensitivity.

Television Picture Modulation is readily produced atany
frequency from 40 to 2000 Mc with the Type 1000-P6
Crystal-Diode Modulator (340) and the video oqutput
from a standard tv receiver. With the Type 1000-P7 Bal-
anced Modutator ($200), 100% amplitude modulation is
readily obtained, and pulsing with fast rise times and

short durations is possible with a high degree of carrier
suppression.

Cszillator Unit

1921-P3B, $420
1021-P2, $410% anc 1021-P1
1021-P4, $650 | Powe- Supply

... for television i-f meas-
urements, vhf receiver and
amplifier development.

... well shielded source of
power for bridge and
slotted-line measurements
and uhf television work.

. . . high output at uhf,
stable and well shielded,
low cost for high perform-
ance signal source.

3260

This Siandard—Signal Generaior is built in two units for
flexibility and economy. The power supply, modulator, and
metering system make up one unit — one of three readily
interchangeable carrier-oscillator units fits in the other
side of the cabinet.

The two lower-frequency models have wide-range but-
terfly circuits in which tuning is actueved by simultaneous
variation of inductance and capacitance without use of
sliding contacts. These two units deliver one volt, open cir-
cuit. The highest-frequency model with an output of 0.7v
is tuned by adjustable transmission lines. Double shields
enclose the oscillator units, and power lines are well filtered.
All three instruments feature good stability and low drift.

Simplicity, economy, and reliability were important
considerations in this design, and the resulting instrument
is moderately priced, compact, light in weight, and durably
built.

GENERAL RADIO Company

Broad Avenue at Linden, Ridgefield, N. J. NEW YORK AREA
8055 13th St., Silver Spring, Md. WASHINGTON, D. C.
1182 Los Altos Ave., Los Altos, California SAN FRANCISCO

275 Massachusetts Avenue, Cambridge 39, Massachusetts, UL 5..A.

1000 N. Seward St. LC:S ANGELES 38
1150 York Road, Abingtan, Pa. PHILADELPHIA

] All G-R Products
'/ zre now covered by a

2- }/ear Warran ty

6605 W. North Ave., Oak Park CHICAGO



NEW PNP

SILICON

TRANSISTORS

o QDD

in the approved JETEC 30 puckdge'— now available

o designed for automation
® 0.200” pin circle dia. — ideal for printed circuits

® Raytheon-perfected Fusion-Alloy process means extreme
reliability — less than one open in 800,000 hourst -

¢ temperature range: minus 65°C to plus 160°C
e Jow cutoff current
¢ welded — hermetically sealed
> 2N329 — new high Beta type Actyal

Size

> 2N330 — lowest noise factor of any make silicon transistor

fbased on 20,000,000 hours of Raytheon Jusion-alloy transistor life tests

RAYTHEON NEW HIGH TEMPERATURE SILICON TRANSISTORS RAYTHEON SILICON TRANSISTOR
- TESTS INCLUDE:
Reverse Current at—20V Base | Collector| Noise | Collector| Alpha Freq
Type Replaces Collector Emitter Beta | Resistance| Resistanced Factor | Capacityl  Cutoff ® L/fe — conducted at 135°C and 50 mW
uA uA ohms kilohms | db(max, put KC dissipation
2N327| CK790, 0.005 | 0.005 | 14| 1200| 500 | 30 | 35 | 200 | © Temperature Cycling — 116°C (Steam at
10 lbs. gauge) and minus 60°C
2N328 CK791| 0.005 0.005 | 25| 1400| 500 30 35 350 ® Temperature Aging — 100 hours at 160°C
2N329 0.005 | 0.005| 50| 1500| 500 | 30 | 35 | 500 | @ Acceleration — 5000 G centrifuge
® Shock — 500 G

2N330| CK793| 0.005 | 0.005 | 18 | 1300| 500 | 15 | 35 | 250

*at 25°C

QULITD)-

s E M ] c o N D U CTO R DI \VA | s ION NEWTON, MASS.: 150 California St. o  DEcatur 27177

NEW YORR: 589 Fifth Ave. . Plaza 9-3900
CHICAGD: 9501 Grand Ave., Franklin Park » TUxedo 9-5400

Silicon and Germanium Diodes and Transistors s Silicon Rectifiers
LOS ANGELES: 5236 Santa Monica Bivd. « NOrmandy 5-4221

18 Want more information? Use post card on last page. June 1, 1957 — ELECTRONICS
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Now, your choice of

SIT.ICOIN

RECTIFIERS

from one reliable source

(All available in production quantities)

Diffused junction STUD RECTIFIERS

Temperature Range, minus 65°C to plus 165°C

AVERAGE CHARACTERISTICS
Average
Peak Rectified Reverse Current
Type Inverse Current** | (max.) at PIV

Volts* Amps. mAdc at 25°C
CK846 100 1.07 0.002
CK847 200 1.0t 0.002
CK848 300 1.0% 0.002 %i6” Hex
CK849 400 1.0t 0.002 €3 Actual
CK850 500 1.0t 0.002 {3 Size
CK851 600 1.07 0.002 =
1N253 95 1.0t 0.010
1N254 190 0.4% 0.010
1N255 380 0.41% 0.010
1N256 570 0.2% 0.020

1 Rated at 150°C 1 Rated at 135°C

& Diffused junction WIRE-IN RECTIFIERS

Temperature Range, minus 65°C to plus 165°C

\

AVERAGE CHARACTERISTICS ?
Average Rectified
Peak Current** Amps. Reverse Current
Type Inverse 150°C 100°C (max.) at PIV
Volts* Ambient Ambient mAdc at 25°C
1N537 (cxsw) 100 0.25 0.5 0.002
1N538 (cxs4p) 200 0.25 0.5 0.002 Actual
1NS539 (s | 300 0.25 0.5 0.002 Size
1N540 (cxsw) 400 0.25 0.5 0.002
CK844 500 0.25 0.5 0.002
CK845 600 0.25 0.5 0.002
Temperature Range, minus 65°C to plus 165°C
MAXIMUM RATINGS
125°C Case Temperature 25°C Case Temperature
Peak Average Rectified Peak Forward Voitage Reverse
Type Inverse Current** Current at Current
Volts Amps. Amps. 5 amps. (max.) at PIV
CK774 25 5 15 15 5
CK775 60 5 15 15 5
CK775-1 125 5 15 1.5 5
CK776 200 5 15 1.5 5
CK777 325 5 15 1.5 5
*p|V ratings apply from —65°C to +150°C **Average rectified current into inductive or resistive load

NEWTON, MASS.: 55 Chapel St . Blgelow 4-7500

s E M l c o N D U CTO R D l v I s I o N NEW YORK: 589 Fifth Ave. . PLaza 9-3900

d6G Diod dT ist silicon Rectifiers CHICAGD: 9501 Grand Ave., Franklin Park « TUxedo 9-5400
ili i i a ransistors ¢ Silico i
Silicoiian SRcni, S L0S ANGELES: 5236 Santa Monica Blvd. « NOrmandy 5-4221
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INDUSTRY REPORT — Continued

phenomena, cosmic rays, solar radi-
ation, micrometeors, the aurora and
magnetic storms.

» Research Tool—Rockets are be-
coming the work-horses for upper
atmosphere experiments. One of
these, the Terrapin high-altitude
sounding rocket weighing 200
pounds, was developed by the Uni-
versity of Maryland in collaboration
with Republic Aviation. Similar
programs are being conducted at
State Universities of Colorado,
Iowa, Michigan and Utah.

» Scatter— Research at Philco Corp.
for the U. S. Air Force has cul-
minated in the development of a
new microwave system which em-
ploys the principles of tropospheric
scatter. Operating at super-high
frequencies in the 7,125 to 8,500-mec
band, it will permit single communi-
cation links up to 200 miles in dis-
tance.

Resistor Industry Re-
views lts Growth

Volume and number of firms
have grown substantially. In-
dustry could meet war needs

MANUFACTURERS of resistors for the
electronics industry in cooperation
with the U. S. government recently
reviewed and sized-up their ability
to meet estimated defense mobiliza-
tion requirements in case of war.
They found that requirements for
most types probably could be met,
but cautioned that increased de-
mand for highly reliable compo-
nents could cut output severely.

» Growth—A four-fold increase in
dollar volume has been experienced
by the resistor industry since 1947.
Today, nearly 2 billion resistors are
used annually in electronic equip-
ment compared to 500 million ten
years ago. Now annual dollar vol-
ume exceeds $100 million.

» Makeup —Today, the fixed com-
position resistor leads in both unit
and doller volume. In 1954, 30.6
million were shipped valued at $1.4
billion. Variable composition tvpes
rank next with 25.3-million units

20

Military Electronics

» Military interest in projection television may
spawn big market. Army’s Redstone Arsenal is al-
ready using GPL’s PB-611A system. Navy recently
made evaluation tests. Probably shipboard applica-
tion, combat briefings. On land, close observation of
rocket test firing and missile launching

» USAF has ordered 50 Northrop Snarks and an
undisclosed number of new Martin PM 61C Mata-
dors. Approximate cost of Matadors $60,000 each.
Improvements in Matador C are said to be: greater
range and accuracy, improved guidance system,
higher resistance to electronic counter measures and
greater traffic capabilities and ability to control more
than one missile in the air at one time

» Air Force contract for $42 million supersedes GE's
recent $20-million letter contract for radar jamming
equipment. Purchase of spare equipment and parts
may raise total to $58 million. More than half will
be furnished by approximately 400 subcontractors

» Top four recipients of DOD prime contracts during
18-month period ending June, 1956 are: North Amer-
ican with 5.2 percent ($1.34 billion) of total military
prime contracts, General Dynamics also with 5.2 per-
cent ($1.339 billion), United Aircraft with 5 percent,
GE with 4.1 percent

» Armament-control system for Douglas’ Navy F4D
Skyray fleet interceptor is being supplied by West-
inghouse. Called the Aero 13, the system is eylin-
drically packaged, consists of radar, armanent-
control director (computer), and optical syvstem

VALUE OF SHIPMENTS IN § NILLIONS

HOW RESISTOR BUSINESS STACKS UP

valued at $111.7 million.

3

30

25—

ZOT .

FIXED,

CONPOSITION

VARIABLE,
CONPOSITION

WIRE-WOUND
(2 WATTS
AND UNDER)

l
i I [T

FIXED AND
VARIABLE

| WIRE-WOUND  OTHER

I ] ABOVE 2WATTS)f |

|

The remaining volume of the
business is made up of wire-wound
resistors and other types. Some
56.3 million of the fixed and vari-
able wire-wound types above two
watts were shipped in 1954.

» Firms — There are about 110
manufacturers of resistors in the
U. 8., a considerable increase over
about 20 in the field in 1952, ac-
cording to RETMA figures. They
range in size from small loft opera-
tors to companies with multiplant
operations. It is estimated that 23

(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 e¢nvironment
against which equipment must be pro-
tected tn missiles and jets is so violent
that protection by conventional unit
isolators is impractical. Unit isolators
built 1o mect the demands of this serv-
ice would be relatively huge, yet there
is no room for even admittedly inade-
quate present-day isolators.

100 T T T T T
I \ | LAUNCH ISDLATION CURVE
L] | INPUT CONDITIONS |
20— STEADY STATE — 5.5g AFT 7|
40l—— N DIRECTION — ALL 3 TESTS
30 = VIBRATION—050" DOUBLE-AMP.
B0l | \| " tegenn. DIRECTION OF
: 7 | N | Excmanon |
7/ 3, ‘—-'r— VERTICAL
1 1 \ = —— LonGITUDINAL
Lh N \ B
| [\ \ vl |
. 05— IR N hsotaron
z [N AN EFFICIENCY REQ'D|
g | R \ \ S ol gt
2 \ NG
= Ny N |
2 ‘ \
g ‘ { I \\\ \\
01—+ LN e S
NS
oy \.~
Ty iy
005 I NG T
4.\\~
002 |
001 [ ‘
10 30 50 70 90 110

FREQUENCY (CPS)

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 Hight attitudes from horizontal to
vertical — these are the clements of
the dvnamic environment met in cur-
rently operational missiles and detailed
in the following specifications.
o Effective vibration isotation under steady-
state acceleration of 6 g
o Shock transmissibility not over one for
15-g, 11-millisecond half-sine-wave shock,
per Procedure |, MIL-E-5272A
e No snubber contact under high-ampli-
tude low-frequency vibration input
® [ow transmissibility at resonance
e Effective 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 mcet these stringent re-
quirements.

ELECTRONICS — June 1, 1957

o

A distributed system

A totally new design concept a
distributed-clement isolation system —
not only does the necessary job but
provides substantial space savings as
well. This is how it works. A number
of smull, 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
every operaling or installation position.

Figure 3. Typica! 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 stiffness and the damping of the
individual isolation elements 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-
ferent vibration inputs from different
directions. or to provide whatever

BARRY

CONTROLS

INCORPORATED

10.0 A\ 1] [~ T T ]
\ | FLIGHT ISOLATION cufwz ‘
50 - —
4.0 \‘ t ! ;"L t !
30 A-—{— LEGEND DIRECTION dr—:l
M | | ExcimamoN ||
L 7 [ VERTICAL]
- \| \ |-<=-= (onemuomac
o4\ - WiERL i
|
\REAN \3
~ 05— 1y ! | “T-ISOLATION |
E \ 1 EFFICIENCY REQI'D
2 \ \ | —T_T_! |
5 | \IVINL |
Z } N
g \\ ' |
01 N T —
\\. [
0.05 TR -T- -
ﬂ‘
002 | oswoa<t—} 06 | |
ool | l | l = b=
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Figure 2. Graph showing in-flight perform-
ance characteristics of the distributed-
element mounting system.

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

A further advantage of this protec-
tion system is the ubility 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 eflicient 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-
clement isolation” concept of char-
acteristic selection are available on

request. Ask for Report No. 602.

Barry’s new Western Division, in Bur-

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

RRY{ I3/ MOU

SALES REPRESENTATIVES
IN ALL PRINCIPAL CITIES

707 PLEASANT STREET, WATERTOWN 72, MASSACHUSETTS

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

resistor makers do the lion’s share
of the business.

One large maker expects its sales
to be about 7.5 percent greater in

1956 than in 1955. The firm antici-
pates a sales increase of about 14
percent for 1957, assuming that the
present business climate continues.

TEST plane under control of guidonce system is tagged by complex electronic system
installed in domes mounted on steel towers when synchronized . . . .

Tracker Evaluates Missile Worth

Systems can be tested at a
fraction of the cost of launch-
ing a missile

BEFORE guidance systems are ap-
proved for installation in missiles
they are tested in jet aircraft by
Rome Air Development Center’s
tracking range, ACTOR (Askania
Cine-Theodolite Optical-tracking
Range).

Precise position of any airborne
test vehicle is recorded at micro-
second intervals for periods up to
12 hours. End result of the mis-
sile-test system is 35-mm film, but
90 percent of the $1,330,000 instul-
lation is electronic.

» Operation—Cine-theodolites are
mounted on four 25-foot steel towers
arranged to form a trapezoid. Dis-
tances between towers vary from
7.3 to 19.7 nautical miles. Two,
three or all four synchronized cine-
theodolites track and film a super-

22

sonic jet aircraft equipped with the
guidance system under test.
Following a rigidly prescribed
flight plan, the target flies back and
forth over the test range. Visibility
and camera range determine the
radius of the range. Good condi-
tions may permit 50 miles.
Elevation and azimuth of target
are continuously recorded on film
by two to four tower cameras.
Exact time each frame is exposed
is recorded on its lower edge by a
10-digit binary code. With precise
azimuth and elevation from at least
two known points a fix is computed.

» Other uses — Demands on the
tracking system since it became
operational six months ago have
steadily increased. Besides testing
guidance systems, information is
valuable for testing automatic
ground control approach systems,
taxi radar, flare-out radar, RAPCON
(radar approach control center)

evaluation of both height-finding
and ground control interception.

> Electronics — Reeves’ precision
tracking and computing radar sys-
tem, located at master site is used
as range control center and for
initial acquisition of the target for
the optical tracking instruments.

Raytheon’s weather-tracking-ra-
dar system predicts weather and
plots clouds that intercept radio
path of electromagnetic system
under evaluation.

A C-131 aireruft collects atmos-
pheric data both before flight and
after. Meterological parameters are
detected and recorded by a Kollsman
Aerograph. Electromagnetic propa-
gation fleld is detected by a field
intensity measuring set. Complete
telemetering system detects and re-
cords all the aircraft’s altitudes and
flight characteristics. A University
of Texas refractometer measures
and records refraction index.

An f-m link transmits synchroni-
zation pulses from the master sta-
tion to all three slave stations.
Shutter return pulses are also trans-
mitted back to the master station
from all slave stations where they
are recorded on a 4-channel hot
stylus recorder.

An uhf voice link is used for tech-
nical administration of range. Data
reduction is accomplished by an
Underwood Elecom 120 digital com-
puter and a Reeves Reac analog
computer.

Ballistic Air Gun
Launches Targets

Electronic device measures
velocities of target disks

shot at missile or rocket
ILABORATORY testing at the crucial
instant of target penetration by
migsiles can now be done using a
reverse technique. A ballastic air
gun developed by Magnavox,
launches the target toward the test
specimen instead of vice versa.

» How it works. Muzzle velocity
(200 fps to 1,250 fps) of the target
disk (diameter: 3 in.; weight: 8

{Continued on page 24)
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For extremely compact and effi-
cient UHF transmitter designs...
RCA-6816 and RCA-6884, small-
size, light-weight Ceramic-Metal
beam power tubes have high power
sensitivity and high efficiency at
relatively low plate voltage.

These tubes feature low-induct-
ance rf electrode terminals—insu-
lated from each other by low-loss,
high-strength ceramic bushings—
are particularly well-suited for
UHF oscillator, frequency multi-
plier, and power amplifier applica-
tions.

Technical bulletin on the RCA-

FREQUEMNCY - NC

G516 and RUA-GIS4 Is available
Mrom RCA Commereial Kngineer
ing, Section K19Q-1, Harrison,
N. . 10Gr sales infornation con
{act the RCA ield Representa
tive nearest vou.

r——-LZSO‘; 4\1-5:‘———1l

East: HUmMmboldt 5-3900
744 Broad Street
Newark 2, N. J.

Midwest: WHitehall 4-2900
Sulte 1181
Merchandise Mart Plaza

Chicago 54, lllinois "TYPICAL CCS OPERATION OF RCA-5816 AND -6884

RA ond 3-836&1 RF Fower Amplitier, Oﬁc;l'::'or—clc»ss C Telegraphy
6355 East Washington Elvd. RF Power Amplifier—Clois C Fm Telephony

A S e o LA
Los Angeles 22, Calif. at 400 Mc | ot 1200 Mc

DC Plote Voltage 900 volts
DC Grid-No. 2 Voltage 300 volts
DC Grid-No. 1 Voltage . - -22 volts
DC Plote Current 17G ma.

RADIO CORPORATION OF AMERICA  [5¢one 2cmen

Tube Divisi

DC Grid-No, | Current 4 ma.

on Ha f'riSOn, N. J. Driver Power Output {approx.) 5 watts
Useful Power Output (onprox.} 40 watts



INDUSTRY REPORT — Continuved

oz.) is determined by timing the
flight of the disk between timing
wires. These wires are connected
through associated circuits to an
electronic counter. As a target
disk is propelled from the muzzle
of the gun, the timing wires are
broken in quick succession.

As each wire is broken, the re-
lated circuits are interrupted and
cause successive pulses to be re-
layed to a counter. The counter
displays the elapsed time between
the pulses and thereby indicates
the time of the target’s flight
across the fixed distance between
the wires. A simple calculation
then gives the muzzle velocity of
the target disk.

> Savings—Advantages of lubora-
tory testing with the air gun over
field testing: a test can be set up
and completed in four minutes;
test conditions are constant; rock-
ets are not fired and expended,
scattering valuable parts and data
over a wide area; cost is negligible
compared to field testing.

Data such as function time, out-
put voltage, and switch closure
time are transmitted to recording
equipment instantaneously. Tests
can be rerun at once if additional
data are required.

By using target disks of various
configurations, obliquities from 0
to 45 degrees can be simulated
without changing the position of
the device being tested.

Mine Detector Sweeps

Horizontal sweeping of path ahead is
provided by Army’s latest mine detec-

tor. It stops jeep automatically when
it discovers a buried mine

24

FCC Actions

» Proposes to scrap tv allocation table except within
areas 250 miles from Mexican and Canadian borders.
Asks that written pro and con arguments be sub-

mitted by June 3

> Will use findings from its study of 25-890 mc part
of radio spectrum to define its position at the Inter-
national Radio Conference in 1959

> Authorizes tv stations to experiment with new test
paitern techniques which allow test pattern to be
telecast simultaneously with television shows with-
out degrading quality of picture reception. Authori-

zation ends April 3, 1958

> Will distribute Conelrad printed material such as
manuals and amendments to stations at time of ap-
plication for, renewal of, or modification of licenses

» Requires operators of industrial heating equipment
to install their gear according to manufacturers’ in-
structions. Regular inspection is also required

> Suggests that manufacturers or research firms first
check with Commission on permissible frequencies
before developing new gear. States that expensive
mistakes have happened in past because this was not

done

Scientists Review Solid State

New materials and devices
revealed at MRI-IRE symposium
point to bright future

RECENT discovery of the solid-state
MASER principle may make the
doubling of radar sensitivity pos-
sible in the near future. This and
many other applications of solid-
state devices such as gyrators,
memories, switching devices and
amplifiers were discussed by leading
scientists and engineers at a sym-
posium arranged by the Microwave
Research Institute at Brooklyn in
conjunction with the IRE, and co-
sponsored by the scientific branches
of the military,

» Materials—Each circuit applica-
tion imposes new requirements for
materials and many times it has
been found that the chemical syn-

thesis of an improved compound can
do more to revolutionize perform-
ance than years of painstaking cir-
cuit work. One such material, dis-
cussed by T. S. Moss of the Royal
Aircraft Establishment, England,
is indium antimonide. This semi-
conductor may be used in magnetic,
hall-effect and optical and photo-
electric applications.

» Magnetics — Indium antimonide
can be used as a variable resistor
with no sliding contacts merely by
varying its insertion in a magnetic
field or by controlling the magnetic
field. This occurs because its re-
sistance changes with application of
a magnetic field, about 25 to 1 for
a strength of 10,000 gauss. The
latter may be particularly useful in
servo systems,

{Continued on page 26)
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PERRKIN

STANDARD
DC POWER SUPPLIES /

NOW...200, 300, 400
& SO0 AMPERE

28 Volt Models

DC POWER SUPPLIES

R I I I S I I R N R

- T -
Model Volts |Amps | Reg. I ht Inputl Ripele
. . . . | (60 cps) | rms
with wide continuously adjustable T oo | ]
. o
28-5VFM [ 032V | 5 | (2432V | 115V 2%
@ | J range) | | phase |
| 100-125 v|
28-10WX ‘24-32 V| 10 | 3% | lphase | 1%
b ' I 105-125V |
Yy ! ' MRS32-15A | 2.36V ‘ 15 | =1%% | Lphase | 1%
: , ' 15.20% | !
A ® 2 28-1SVFM | 032V | 15 | (24-32V 15V | 5%
i \ range) 1 phase
- T -
: 1sv |
APPLICATIONS: g MEOV 032v | 25| +1% 1phase | 1%
e Centralized Laboratory or Plant DC Power. ® Missile Check-Out and Launching . 100-136V
® Aircraft Engine “Soft” Starting and Testing. ® Battery Charging & Standby Service - MR1040-30A| 5-40V 30 +1% 1 phase 1%
...and other heavy duty 28 volt DC Power applications. g [To0125v
. . R I . 28-30WXM | 24-32V 30 | +%2% | 1phase 1%
immediate delivery! i P, v
. 28-50WX | +10% | 50 | +¥2% 3 phase 1%
. MR2432- ’ 208/230V"
100XA | 24-32V| 100 [ *=%% | 3phase | 1%
MR2432- 208,230V,
200 (24-32V| 200 | =1% | 3 phase ] 1%
OUTSTANDING FEATURES: t
. ) . ) MR2432- 208,230V
Automatic Magnetic Amplifier Regulation te 300 24-32V| 300 | +1% | 3phase | 1%
*+15%...No Tubes, Moving Parts or Vibrating Con MR2432- 208/230V*
tacts...Remote Voltage Sensing to Provide Regu 500  [24-32V| 500 | V2% | 3 phase l 1%

*+10%. Also available in 460 V +10% AC input. Will be
supplied with 230 V input unless otherwise specified.

lation at Remote Loads...Wide 24 to 32 Volt
Output Range to Compensate for Voltage Drop in
Output Cable...Fast Response (0:1 to 0.2 seconds)

- M -
.
With No Hunting or Drift...AC Line Voltage Stabil-

ization...No Disturbing Radio Interference... 6, 12, 115 Volt Models

Higher Efficiency, Maintenance-Free and No Warm- T T AT Input | Fipple
Up Time as Compared to M-G Sets...MIL-Typ2 B!y Vottspiries Reg. | 60cps) | rms
Workmanship & Conservative Design. G ' 55130V |
There are over 15,000 Perkin units in operation in 6SWX | -10%| 5 | +1% | lphase | 1%
industry today. = 6 | 95-130 V
© e1SWX | £10% 15 | 1% | lphase | 1%
s | 95-130V |
6-40WX | +10% | 40 +1% | 1 phase 1%
T 1 T T
. = 12 | 95-130 V
ADDITIONAL SPECIFICATIONS._ : 2 j2a5wx | +10%| 15 | -1% | 1phase | 1%
Regulation: =+ 14 % for any combination of line and load changes. y _ -t —
AC Input: 208, 230 or 460V, +10%, 3 phase, 60 cps. Ripple: 1% RMS. 3 115.5Wx :150 e 95;130/Y, .
Al units available with dollies for mobility. o = HE || Hiope| 3 V2% | 1phase | 1%
L= . i 95-130 V
AVAILABLE MODELS: © MRISI255 | 15.125 | 5 | 1%t | 1phase | 1%
MR2432-200A, 200 amps * MR2432-300A, 300 amps + MR2432-400A, 400 amps - t '
MR2432-500A, 500 amps | 230/460 v}
! 6125:25*¢ |115-125| 25 |+1%-4% | 3phase | 5%

**Germanium Rectifier Unit  ttlincreases to 4% @ 15V.
tincreases to 2% @ 15V,

When you require a power supply, SPECIFY PERKIN,
for a wider range of standard models and immediate delivery from stock.

Wire factory collect for prices. For a prompt reply on your
application, write factory on your letterhead.

'3 ®

.

#0000 m s e e ae 0 e

PERKIN
345 KANSAS STREET, EL SEGUNDO, CALIFORNIA « OREGON 8-7215

Leader in Tubeless Magnetic Amplifier Regulation

tmmediate Delivery on standard models available from factory and:
New York area office: Sales and Warehousing: 1060 Broad St., Newark 2, N.J., MArket 3-1454

Chicago area: Loren F. Green & Associates, 5218 W. Diversey Ave., Chicago 39, lll., PAlisade 5-6824
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INDUSTRY REPORT— Continued

This material may also be used to
make a magnetically-operated relay,
a displacement gage, a microphone
and a barrier-laver rectifier. Other
applications of the hall-effect prop-
erties of InSb include Hux meters,
compaxses, magnetometers, modula-
tors and a-¢ power meters

A bank of
switches operating by photoconduc-
tive means was described by AL
Bramley and J. E. Rosenthal of
A. B. DuMont Laboratories. The
bank consists of a glass plate on
which a condueting materia} is de-

» Photoconductors

posited as one electrode leaving a
matrix of noncondueting circular
areas. Holes are drilled in the cen-
ter of each area and a piece of wire
is attached. Photoconductive mau-
terial such as cadmium sulphide ix
then applied between each wire and
the common conducting coat to com-
plete the switch. Light emanating
from a spot on the face of a cri
causes the photoconduetor to change
to a low value of resistance thus
tripping the switch. It is possible at
present to obtuin 100 such switches
per square inch and eventually this
figure may reach 10,000.
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ELECTRONICS portion of total defense expenditures for each fiscal year since 1951

is shown in red. Breakdown shows

Electronics-For-Defense Rises

MILITARY dollars spent for electron-
ies in fiscal 1951 represented 3.7
percent of the total defense expen-
ditures during that vear. Break-
down for the first quarter of the
currvent fiscal yvear shows that the
total amount expended for electron-
ics represenied 7.6 percent of the
total military spending for that
quarter and 9 percent during the
second quarter of fiscal 1957, In
adding to already released tigures
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for the first half of fiscal 1957, these
RETMA computations indicate that
current defense-electronics spend-
ing equals, and exceeds in many
areas, the Korean level of defense-
electronics expenditures.

» Cumulative—More than $15 bil-
lion has been spent by the Depart-
ment of Defense for military
electronies during the years 1950
through 1956. Using a newly-de-

vised formula developed by its
marketing data department, The
Radio-Electronics-Television Manu-
facturers Association (RETMA)
extracted military expenditures for
electronics from such major defense
procurement categories as aireraft,
ships, combat vehicles, guided mis-
siles, electronics and communica-
tions, and research and development.

Utility Market Takes
On More Computers

Although only a handful of com-
panies have large equipments,

the field’s potential is large

NEARLY all of the nation’s utilities
make use of some type of elec-
tronic accounting and billing de-
vice but as of today, relatively few
are operating big units. Common-
wealth Edison has an IBM 702 and
Consolidated Edison and Detroit
Edison each have a 705. About ten
other utilities have 650’s or Uni-
vacs installed. Between 5 and 10
more utilities are expected to have
large-scale computers installed by
the end of this year.

> Rate-—Most of the 13 large elec-
tronic computers in use today
were installed in 1956 and all have
been installed within the past two
vears, Many utilities utilize elec-
tronic punch card equipment but
the bulk have yet to install large
computers.

» Market—The utility market for
computers is still relatively un-
touched. There are nearly 300
utilities supplying  electricity
alone. Although only the larger
companies will be ultimate users
of electronic computers for ac-
counting and billing, the increas-
ing growth of individual utilities
bids to make the majority pro-
spective users of the devices.
According to Edison Electric In-
stitute, investment in privately fi-
nanced electric utilities alone is
expected to gain an average of
more than $4 billion a year over
the next decade. It is estimated
that 6.7-million kilowatts of gen-
erating capacity will be installed
in the U.S. during 1957 and that

(Continued on page 28)
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TAYLOR

Laminated Plastics
Vulcanized Fibre.

Shop Talke

TAYLOR FIBRE CO.

Plants in Norristown, Pa. and La Verne, Calif.

PHENOLIC— MELAMINE—SILICONE—EPOXY LAMINATES ¢ COMBINATION LAMINATES ¢ COPPER-CLAD LAMINATES * VULCANIZED FIBRE
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Self-balancing servo motor has stator case
insulator which is cold-punched from %" thick
Taylor Paper Base Phenolic Laminate sheet.

Flippers for loose-leaf binders are made of
economical Taylor Vulcanized Fibre . . . affording
.added rigidity and good protection for the paper
pages.

TAYLOR SUPERIOR
COPPER-CLAD LAMINATES

Taylor GEC (glass epoxy)
Copper-Clad and Taylor XXXP-
242 cold punching (paper-
phenolic) Copper-Clad. Taylor
uses high purity rolled copper
on base materials with out-
standing electrical properties.
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Time switch, made by the Tork Clock Co., uses two Taylor products . . . the
deadfront is made of vulcanized fibre for its inselating properties, shock pro-

tection and printability . .

. the mounting panel of the clock is made of

Taylor laminate XP-1-231, chosen for high strength and good punchability.

Have an Insulation Problem?

Taylor will provide the answer . . .

Select from Taylor’s complete line of
materials—laminates and vulcaniz-
ed fibre—to get the right combina-
tion of electrical, physical and
machining properties for your prod-
uct. And, if you have a unique
problem, Taylor will develop a
special material to meet your re-
quirements.

For example, rigid requirements for
insulation materials in the Tork
Clock Company’s Time Switch were
met by two Taylor materials—a
laminate and vulcanized fibre. The
mounting panel is made of Taylor
laminate XP-1-231, especially for-
mulated for the high strength and
good punchability requirements of
this application. In addition, Taylor
vulcanized fibre serves as the dead-

Want more information? Use post card on last page.

fronf—a shockproof cover removed
only for installation and service.
Fibre was chosen for its insulating
properties, shock protection, and
printability.

Taylor materials are developed to
meet the need for dependable,
moisture-resistant insulation. They
have high dielectric and mechanical
strength, and maintain original
characteristics over long periods of
time, under severe operating con-
ditions. When you choose—and use
—Taylor products, youw’ll have per-
formance with stability.

Taylor application engineers can
help you obtain the Taylor material
that matches the exact requirements
of your product. Contact your near-
est Taylor sales office.
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INDUSTRY REPORT— Continuved

by 1961 there will be 29.5-million
kilowatts of station capacity on
order,

Figures Of The Month
Changes

RECENT revision of the Standard
and Poor Stock Price Index shifts
the base period from 1935-39 to
1941-43 and affects this entry on
ELECTRONICS Figures of the Month
page, Stock Price Avye rages.,

Stocks in the radio, tv and elec-
tronics and the broadcasters sam-
ples are substantially the sume as
before the change. The current ag-
gregate market value of stocks in
these groups is now compared with
the average value during the new
base years.

A further revision, giving a
value of 10 rather than 100 to the
base period, results in an index
level that closely approaches the
average price level of New York
Stock Exchange listings. The new
index is considered to be a more
accurate and flexible gage of the
market.

Financial Roundup

MosT of the fourteen electronics
companies which reported first-
quarter earnings in the last month
showed increases for 1957 over
1956. Ten companies had larger
first quarter earnings in 1957 than
in 1956. In four cases earnings
were less.

Three companies reported high-
est first quarter earnings in their
history: Texas Instruments, Viec-
toreen Instruments and Webcor:

1st Quarter Net Profits

Company 1957 1956
Aerovox o T $201,000 $3,600
Centu