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Raytheon — World’s Largest Manufacturer of Magnetrons and Klystrons
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Focal point for the requirements of a growing industry

Today great companies in an ever-widening circle first-rate performance and long, dependable life.
depend on Raytheon to supply magnetrons and

L. . Comprehensive data booklets on Raytheon magne-
klystrons for their microwave equipments.

trons, klystrons and special tubes are available on
By joining this distinguished roster you can be sure request. Our free Application Engineer Service is
of tubes made to the highest standards of engineer- at your disposal. There is no obligation. Write
ing craftsmanship—the ultimate in rugged duty, for complete details.

RAYTHEON MANUFACTURING COMPANY

Microwave and Power Tube Operations, Section PT-33, Waltham 54, Mass. \

Regional Sales Offices: 9501 W. Grand Avenue, Franklin Park, lllinois « 5236 Santa Monica Blvd., Los Angeles 29, California

Raytheon makes: Magnetrons and Klystrons, Backward Wave Oscillators, Traveling Wave Tubes, Storage Tubes, Power Tubes, Miniature and Sub-Miniature Tubes,
Semiconductor Products, Ceramics and Ceramic Assemblies



Shopialk . . .

THERE IS NO ULTIMATE WEAPON, and there
is no absolute defense. But America’s radar de-
fenses give the best currently practicable pro-
tection against today’s operational weapons in
potentially hostile hands. And new equipment and
techniques coming along in industry and govern-
ment laboratories should be able to handle the
challenge of future intercontinental ballistic mis-
siles, manned satellites and rocket planes.

To get the true picture of our radar industry,
Associate Editor Leary spot checked manufac-
turers of long-range radar, visited government
laboratories and installations not before opened
to the press. Here are a few of the things he
found out ahout:

N Multifrequency radar—how a radar sys-
tem cun increase its range without decreasing
its repetition frequency

NV New high-powered Llystrons and special
waveguide techniques that make possible peak
pulse power undreamed of a few years ago

v FElectronic scanning techniques that en-
able radar to pinpoint a hostile missile in
three-dimensional space

N Monte Carlo methods applied to radar
that literally teach the gear to recognize a
hostile missile 2.000 miles or more away

These are just a few of the techniques emerging
from the laboratory. They will not only go a long
way towards insuring our national security but
will also mean more business in coming months
as Uncle Sam updates his radar fences. Leary’s
story, “Radar Answers Space Challenge” begins
onp 14.

A QUIET REVOLUTION is taking shape in sev-
eral parts of our industry. It involves moving still
farther from hand assembly methods to mechan-
ical assembly and processing. Last week, Mid-
western Editor Harris went through previously
guarded portions of Motorola’s giant manufac-
turing complex near Chicago, where radio sets are
now made almost wholly by machine.

Techniques include punching circuit
boards, coating them with adhesive, then
automatically and simultaneously plating
them on both sides; mechanized printing and
etching of circuit patterns; inserting com-
ponents on giant turntables and automat-
ically soldering connections.

Harris’ story takes you on a guided tour of the
factory to see how new production equipment helps
one manufacturer compete successfully in an era
of rising costs. See p 22.

MEET THE NEW COMMISSIONER. Senatorial
confirmation of John Storrs Cross’ nomination to
the Federal Communications Commission is ex-
pected. An E. E. graduate from Alabama Polytech,
former Navy and State Department telecommuni-
cations expert Cross would join the Commission
at a time when overcrowding of the electromag-
netic spectrum has greatly multiplied the technical
problems facing our communications industries.
Associate Editor O’Brien introduces you to the
new commissioner in his Plants and People section
heginning on p 53.

Coming In Our April 11 Issue . . .

'World Radio Histo



Coming in Our April 11 issue . . .

® Archimedean Lung. Interest in cardiac surgery
has led to the development of an extra-corporeal
device capable of temporarily maintaining the
entire circulation of the body. Operuation of the
rotating oxygenator which simulates the human
lung can be likened to an Archimedean screw. The
stream of blood which passes through the cvlinder
is raised and lowered and spread in a thin film
over a large surface. The red cells are directly
exposed to a mixture of oxygen and carbon dioxide,
The cvlinder is rotated by a friction wheel that ix
driven by a variable speed motor.

Heart action. according to author Schild of New
Electronic Products in London, iz simulated by
servo-controlled pumps. An error signal from a
capacitance transducer in the oxygenator activates
servo motors to maintain constant volume within
the circulatory system ax variable reluctance
pickups monitor pressure. System responds to
capacitance changes as small as 0.1 micromicro-
farad.

® Electronic Picture Timer. An electronic timer
with four thyratrons switches on cathode-ray-tube
picture for 1/30-second interval needed to exactly
complete two interlaced tv fields. Vertical drive
pulses from tv sync generator provide time-refer-
ence triggering, Clean, single-frame photographs
of the presentation are made with an open-shut-
tered still camera. A stabilized high-voltage supply
minimizes defocusing. The timer was developed
by A. A. Tarnowski and K. G. Lisk of Eastman
Kodak.

® Stopping Vibration Failures. Efficient vibration-
resistant designs that bypass costly trial-and-error
prototypes are described by F. B. Safford and W. S.
Inouye of Nortronics Division of Northrop. A sim-
ulated vibration environment is assumed and its
transmission through isolators is plotted and
adjusted for practical considerations. A fragility
curve is developed for each component type and
a composite characteristic derived by superposi-
tion. Performance comparisons between beefed-up
and resonance-damped chassis are presented.

® Improving Scatter Receivers. A qguadruple-
diversity f-m receiver which uses baseband com-
bining achieves a noise-figure improvement of 0.5
to 1.5 db with silicon diodes in place of an r-f
amplifier stage. Paul Gruber of Radio Engineering
Labs suggests a well-designed single-ended coaxial
mixer. followed by a low noise-figure i-f amplifier
to further improve performance.

® Transistor Audio Amplifier. High-power tran-
sistor audio amplifiers designed at RCA operate
over an ambient temperature range of —10 to
450 C. Author Marvin Herscher says that neither
series-tvpe nor quasicomplementary symmetry-
type circuit uses a driver or an output transformer,

'World Radio Histo!
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NEW KEARFOTT TACHOMETERS:

KEARFOTT SIZE 11 AND SIZE 1S
INTEGRATING TACHOMETERS
ACTUAL SIZE

. . . provide precise integration under all conditions
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AMBIENT TEMPERATURE °C % LINEARITY = — ScoolRel :.05%
TEMPERATURE FREQUENCY SPEED

Variations of output, due to tempera-
ture changes, are minimized by Kear-
fott’s precise unit temperatures contro!
and/or compensation.

priate loading.

Kearfott Tachometers are ideally suited for
applications in aircraft, missiles, and other
equipment requiring precise integration.
They are compact and light in weight. They
offer excellent environmental resistance due
to all stainless steel construction. Kearfott's
unique design eliminates the need for ther-
mostatic temperature control. Units avail-
able to operate under high temperature
(200°C.), high vibration (500 cps) and
shock (10 G’s).

ENGINEERS:
Challenging opportunities at Kearfott in ad-
vanced component and systems development.

KEARFOTT COMPANY, INC,, LITTLE FALLS, N. J.
Sales and Engineering Offices: 1378 Main Avenue, Clifton, N. J.
Midwest Office: 23 W. Calendar Ave., La Grange, Illinois.
South Central Office: 6211 Denton Drive, Dallas, Texas.

West Coast Office: 253 N. Vinedo Avenue, Pasadena, California,
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Variations due to frequency changes
are held to .019; per cycle with appro-

Minimum deviation of output from
mean value due to speed is character-
istic of these precision tachometers.

MODEL VOLTS OUTPUT LINEARITY EXCITATION

PER 1000 RFM TO 3600 RPM AT 400 CPS
Size 11 RB60-25 2.75 0.1% 115v
Size 11 RB62-22 275 0.1% 115v
Size 15 T316-25 2.9 0.05% 1sv

MODEL NO LOAD SPEED STALL TORQUE
Size 11 RB60-25 5500 RPM 0.55 in. oz.
*Size 11 RB62-22 4500 RPM 0.5 in, oz,
Size 15 T816-25 4500 RPM 0.4 in, oz.

GENERATOR CHARACTERISTICS

SERVO MOTOR CHARACTERISTICS

*Drog Cup Mofor—AMoaximum storting voltoge, T volt,

Send for data sheet on Kearfott Tachometers and other
Kearfott Components and Systems.
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AMPLIFIERS

Wide band, fast pulse amplifiers — 90 db in cascade —
distortion-free amplification of pulses shorter than 0.01 usec!

At moderate cost, -hp- 460A and 460B
Amplifiers offer true amplification of mil-
limicrosecond pulses at power levels suffi-
cient to operate scalers, counting meters
and cathode ray tubes.

Model 460A provides voltage gain of ap-
proximately 20 db while Model 460B is
a 15 db terminal amplifier insuring maxi-
mum output. Since rise time is 0.0026 usec,
and overshoot and ringing are negligible,
distortion-free amplification of pulses faster than 0.01 usec for standard oscilloscopes, and a x 10 sensitivity multiplier
is assured. The high gain, no distortion feature means the for voltmeters. Rack mount model only. -hp- 460AR,
instruments, in cascade, serve as a 100 MC pre-amplifier $185.00. -hp- 460BR, $225.00.

General purpose amplifier — 20 or 40 db gain — high
stability 10 cps to 1 MC — low priced at $140.00

-hp- 450A is an ideal, general duty amplifier for
use wherever wide frequency coverage and stable
gain are desired. Gain is 40 =14 db or 20 =14
db at 1,000 cps as selected at front panel switch.
Frequency response is flat, stability is #=2% on
=+10 volt changes in line power, input impedance
is 1 megohm with approximately 15 uuf shunt,
distortion is less than 1%, output 10 volts maxi-
mum into 3,000 ohms. The instrument is resist-
ance-coupled and has no peaking or compensating
networks. Phase shift is negligible and there are
no spurious resonances or oscillations. Hum is
minimized by a dc filament supply to the two ~hp- also offers 4 Traveling-Wave Tube Amplifiers
amplifier tubes. $140.00. covering frequencies 2 to 12.4 KMC! See your -hp-
representative or write direct for details!

Data subject to change without notice.

Prices f.0.b. factor
ices f.0.b. factory HEWLETT-PACKARD COMPANY

4654A PAGE MILL ROAD + PALO ALTO, CALIFORNIA, U.5.A,
CABLE “HEWPACK'* * DAVENPORT 5-4451
FIELD ENGINEERS IN ALL PRINCIPAL AREAS Lo

@ has six new oscilloscopes. Tested them?

4 CIRCLE 2 READERS SERVICE CARD April 4, 1958 — ELECTRONICS business edition



FINANCIAL ROUNDUP

Time for Debentures?

Convertible debentures offer way
to sell stock today at tomorrow’s
price with gains up to 20 percent

SyLvaNIA RECENTLY completed a $20-million H-per-
cent convertible debenture issue with stock conver-
sion price 14 pereent above current price of its com-
moun stock.

This underlines two points manv Wall Street firms
have made to Frrcrronics in recent davs:

(1.) There is growing investor interest in conver-
tible debentures. (2.) This intercst offers an advan-
tagc to clectronic firms.

Many electronics firms are natural candidates for
successful convertible debenture issucs because of
their excellent prospects for growth. Good growth
prospects which indicate stock will climb above con
version price are a basic requirement of a successful
convertible debenture issuc.

Convertible debentures are a hvbrid sceurity, offer-
ing investors relative safety of income pavments and
principal ylus opportunities for capital gain. Like
a bond, they guarantee payment of interest and
principal. Through stock conversion privilege, thev
offer a share in growth.

Firms issuing convertible debentures can scll “to-
dav’s stock™ at “tomorrow’s prices” as the stock
conversion price is sct at 10 to 20 percent above
current price of the finn’s common stock.

Right now the large and well-cstablished firms in

the clectronics industry arc in the best position to
takc advantage of the market for convertible deben-
tures, savs Alfred Averell, partner in the New York
brokerage firm of Bache & Co.

Because of the greater interest protection provided
bv their greater stability of opcrations and larger
carnings, thev can scll debentures with a favorable
conversion advantage. he explains,

Ilowcever, once the market starts rising, attractive
ness of convertible debenture issues of modcrate-size
clectronics firms will increase, he thinks. Then,
these finms can expeet to scll debentures with con-
version prices up to 20 percent over current price.

e feels more and more moderate-sized compa-
nics i clectronics and other growth industries will
be issuing convertible debentures in the future. Rea-
son: increasing investment interest in both interest
and principal protection along with inflation pro
tcction.  Long term trend  toward lower interest
rates 1s also a factor.

A moderatesized company is, roughly, onc with
average camings of about a million a vear, according
to Wall Street investment firms,

On the other hand, not all agree that only the
giants of the industry can take advantage of today’s
market. American Flectronies, which camed about
$600.000 Tast vcar, has a $3} million convertible
dchenture issuc in registration with the SIKC.

The following are among firms which share in
our industry and have issued convertible debentures:
Amecerican Nachine & IFoundry, Daystrom. Bur-
roughs, RCA, Collins Radio, Smith-Corona, Lock-
heed Aireraft, ‘Thompson Prodnets, Northrop Air-
craft, General Dyvnamies, ITE  Circuit  Breaker,
Roval McBee and U. S, Industrics.

SHARES and PRICES

APPLIED SCIENCE FIRMS liave roots
in advanced and specialized scien-
tific research and aim for the mili-
tary and civilian markets for unique
products of advanced design.

A recent study of applied science

Typical
Applied Science Recent
Firms Price!
Airborne Instruments. ...... ... 42
High Voltage. . .. ........... 30%,
Magnetic Amplifiers. ... ... ... 3
Midwestern Instruments. . . .. .. 6%
Microwave Associates. . ... ... 10%
Sanders Associates. ... . ... ... 147
Taylor Instrument . ... .. .... .. 30
Technical Operations. . . .. .. .. 5%

'bid prices Zended July 21

lended Sept. 30

firms by the New York brokerage
firm of Carl M. Loch, Rhoades &
Co. advises investors in this type
of firm to watch closcly for both
gain and loss possibilitics.

On onc hand, the status of small
technical companies has improved
because of the speed-up in the mis-

sile program, growing emphasis on
rescarch  and  development  and
more liberal governmental financial
policies.  On the other hand. the
shift of the Pentagon toward weap-
ons svstems methods of procure-
nient tends to favor large finan-
cially strong companics.

Indicated Earned Per Common Share 1957
Dividend Percent - ——= = = Price
Rate Yield 1957 Period 1956 Traded Range
C o 2.00 est. (year) 1.54 oT1C 28 50
0.10 2.9 0.89 (year) 0.45 OoT1C 18 -29
0.22 (year) 0.31 oT1C 2% -4
0.50 (6 mos)2  0.16 oT1C Y4
. 0.13 (year)* 0.47 otc ...
0.08 0.5 0.99 (year)? 0.59 orc L.
1.20 3.3 3.47 (year)® 5.45 oT1C 27-43%
0.29 (year)* 0.17 orc ...
‘ended July 31 Sended June 20
5
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MERGERS, ACQUISITIONS and FINANCE

e Norden-Ketav  of  Stamford,
Conn., and United Aircraft an-
nounce merger plans. The plans
call for exchange of once share of
United for 20 shares of Norden-
Ketav.  Stock of United  Aircraft
reeently closed at 565 while Nor-
den-Ketav closed at 31

Previously  announced  merger
plans of Norden-Ketay and Solar
Atrcraft have been abandoned be-
cause of mability to agree on tens,

¢ Sola Electric, Chicago manu-
facturcr of clectrical and clectronic
components, will become a division
of the diversified Basic Prodncts
Corp. of Nlilwankee. All Sola stock
is to be exchanged for 175,000
shares of Basic common and 37.200
shares  of its  preferred  stock.
Through subsidiarics and afhiliates,
Basic makes malt and  clectrical
cquipment and operates ol pro-
ducing property.

o National Industrial Conference
Bouard's survey on the business de

© »JRES OF THE WEEK
RECEIVER PRODUCTION

(Source: EIA) Mar. 14, '58
Television sets, total 88,598
Radio sets, total ......... .. 170,434
Auto sets ... ... ... 41,942

STOCK PRICE AVERAGES

(Source: Standard & Poor’s) Mar. 19, /58
Radio-tv & electronics ... . ... 45.82
Radio broadcasters .......... 59.51

FIGURES OF THE YEAR

1958
Receiving tube sales ....... 26,805,000
Transistor production .. 2,955,247
Cathode-ray tube sales 621,910
Television set production . ... 433,983
Radio set production ...... 1,026,527

cline inds 75 percent of 176 manu-
facturers reporting that new orders
m January ran below those of Tast
vear. Dollar volume of new orders
was also down,

However, about 40 percent of
sixty-three  firms replving to an-
other question indicated dollar vol-
ume ot new orders would increase
considerably in the third quarter of
this vear.

e National FElectric  Products,
Pittsburgh, Pa., acquires Frequency
Standards of Asburv Park, N. ],
manufacturer  of  clectronic  ap-
paratus and mstruments. National
is a leading producer of clectrical
distribution  svstems. Acquisition
is a move by National to expand
and diversifv product  lines  and
operations. Frequency will operate
as a division of the acquiring firm,
under the direetion of J. Kelsev
Burr, founder of 14 S,

® Dyaalysis Development 1abs,
clectronie design and manufactur-

ing firm of Los Angcles, has been
acqnired by Yuba Consolidated In-
dustries of San I'rancisco i a cash
transaction. The LA finn will be
operated as Yuba Svstems Division.
Although it has done some manu-
facturing in the past, scope of its
projects has been Timited by small
manufacturing space. [t now plans
to develop and produce autopilots,
guidance svstems, clectronic coun-
termeasures systems, kiinching and
ground-handling cquipment.

e Perkin-Flmer, Norwalk, Conn.,
reports that sales rose 43 per-
cent i the six months  ended
Jan. 31, 1958, over the same period
last vear, from $4.9 to $7.0 nullion.
Net profits over the two periods in-
creased from S265.475 to $296,465.
Iinm also reporte that it is not
planning anv additional financing
in the near future. Last vear it
raised $2 million throngh privatehy
placed notes and  S1.5 nillion

through public sale of common
stock.

LATEST MONTHLY FIGURES
EMPLOYMENT AND PAYROLLS

Mar. 7,58  Mar. 15, '57 (Source: Bur. Labor Statistics) Dec. 57 Nov. '57 Dec. ‘56
87,508 129,754 Prod, workers, comm, equip. 380,400 398,000 407,800
180,165 328,540 Av. wkly. earnings, comm. $78.40 $77.22 $79.15
52,069 126,352 Av.  wkly. earnings, radio $76.64 $75.08 $75.95
Av. wkly. hours, comm. 39.2 3%.0 40.8
Av_ wkly. hours, radio .... 39.1 38.9 40.4
Mar. 12,58  Mar, 20, 57 TRANSISTOR SALES
46.40 47.52
56.79 63.71 (Source: EIA) Jan, ‘58 Dec. '57 Jan. ’57
Unit sales ............... 2,955,247 2,773,000 1,436,000
Value ... ... ... ... ..., $6,704,383 $6,619,000 $4,119,000
Totals for first month
1957 Percent Change TUBE SALES
37,571,000 — 28.6 (Source: EIA) Jan. ’58 Dec. ’'57 Jan, 57
1,436,000 -4-105.8 Receiving tubes, units . 26,805,000 27,736,000 37,571,000
760,860 — 183 Receiving tubes, value .. ... $23,264,000 $24,881,000  $31,170,000
450,190 — 36 Picture tubes, units ....... 621,910 644,026 760,860
1,085,529 — 54 Picture tubes, value ... .... $12,341,927  $12,971,489  $13,594,525
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Another Clevite Break-through!
| AN ) -\ AP
Al Fizl =

HFOWERSIBANSISIURS

This history-making addition to Clevite’s line of
PNP germanium power transistors offers long-
sought advantages to designers of high frequency
audio amplifiers as well as high-speed switching
and core driver circuitry ir digital computers.

(TYPE CTP 1133)
POWER DISSIPATION = 10 WATTS
at 70°C base temperature -
POWER GAIN = 27 to 33 db write or phone:
when l¢ = 420 ma and power output = 2.0 w
POWER GAIN CUTOFF FREQUENCY = 20 k¢ minimum *
... compared with 5 to 7 kc for conventional transistors
DISTORTION = 5% maximum
at 1.2 w output

For complete information

(TYPE CTP 1135) 241 Crescent St., Waltham 54, Mass.
POWER DISSIPATION = 10 WATTS TWinbrook 4-9330

at 70°C base temperature
DC CURRENT GAIN = 40 minimum A DIVISION OF

at 0.5 amp

COMMON EMITTER GAIN BANDWIDTH PRODUCT = 1 megacycle

CLEVITE |

Brush Instruments Clevite Ltd. Clevite Orcnance Cleveland Graphite-3ronze

Clevite Harris Products, Inc. Clevite Electronic Components Clevite Research Center Intermetall G. m. b. H.
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Hello...

I’'m Charlie Fife . . . of course every
plant must have 1009, financing
of some kind; but, I’'m sure

you’ll agree that this unique plan

can solve a lot of problems,
providing others, equally important,
can be worked out as well.

Labor supply, for example.

We have communities with excellent
labor pools, both male and female,
on which new industry can draw.

fOI' your new plant But are the needed skills available
at the right wage scale? Facts,
figures and skill surveys from

our files can tell you.

Because these problems are complex,

. and at IOW, IOW interest I'ateS! West Penn Power maintains a staff

of plant location specialists to

Communities in our service area are prepared to roll out the red assist in your evaluations.
carpet for desirable industry to the extent of totally financing There 's no charge for this
. professional service, of course . . .

Cons,t ructlon. of the plant. . . and you may be sure your confidence

It’s a unique plan for.lease purchasing that cornbmes funds will be respected. Write today.
from non-p'roﬁt comr.numty development (‘orpora.tlons. and the CuarLEs M. Fire, Manager
Pennsylvania In(.iustnal Dfevelopn?ent. Authority with first mort- Area Development Department
gages through private lending institutions.

West Penn Power is prepared to obtain information for you, in - \
strict anonymity, about communities participating in this plan \ :
and, in addition, provide specific information on many other plant “IEST(,”/
location factors to assist in your evaluation of WESTern PENN- :

sylvania as a desirable location. \ P ENN.W/I'/I/I/./I

WEST PENN POWER \ )

an operating unit of the WES'I' PENN ELECTRIC SYSTEM

WEST PENN POWER, Area Development Department, Cabin Hill, Greensburg, Pennsylvania E-2
Yes, I'm interested in WESTern PENNsylvania:

O Please contact me in strict confidence. (O Please send booklet, “Plant Location Services.”

Name Title

Company Street

City Zone State

8 CIRCLE 4 READERS SERVICE CARD April 4, 1958 — ELECTRONICS business edition



Another example of SYSTEMS CAPABILITY al Sanders Associales

\~~-\.

T
DN O e

e

Defense blindspot

DARE

SANDERS' “DARE” TEAM was headed by
William Morgan, Coherent Ground Sys-
tem; Kenneth Dollinger, System Proj-
ect Engineer; Alfred Cann, Missile
Seeker; Robert Stetson, High Voltage
and Microwave Circuits.

J “‘.A K

500,000 SQUARE FEET OF FLOOR SPACE
give Sanders Associates ample room
for expanded research, development
and production of electronic, electro-
mechanical and hydraulic components,

In inter-
sub-

sub-assemblies and systems. ..
changeable modular designs or
miniature packages.

ELECTRONICS business edition — April 4, 1958

removed by

New missile guidance system
tracks targets unseen by other
airborne systems.

Developed under Army Oxdrance sponsorship, this unique radar,
“DARE,” is Sanders’ solution to the military problem of detecting and
tracking low-flying targets obscured by the background of the Earth.

DARE exploits Sanders’ capabilities in both systems and components.
The same personnel who speeded this system through study and
demonstration stages have contributed successive significant “break-
throughs” in missile and radar developments since 1945.

Design and production of key missile components has enhanced and
assured success of the DARE project. Sanders Associates is a well-known
creator and producer of hydraulic scrvos for steering and controlling
missiles and antennas . .. ate gyros for stabilization and control

. microwave components for antenna and RF circuitry . . .
flexible printed circuitry for decreasing size and weight and
increasing system reliability.

Systems capability at Sanders extends in many directions. Research,
development and production experience and facilities are geared to
accelerated progress in anti-submarine warfare, fire control, electronic
countermeasures, autopilot and industrial automation systems.

Sanders Associates can find answers to your systems problems, too.

W)
NASHUA, NEW HAMPSHIRE ® Inglewood, California ® Washington, D.C.

See us at Booth 435, Design Engineering Show

SANDERS ASSOCIATES, INc.

CIRCLE S READERS SERVICE CARD



Small roller bearings . . .
some us tiny as the period

at the end of this

sentence are prodiuced by
Miniature Precision Bearings,
Inc., af Keene, N.H. with

an assist from Barnstead
Distilled Water.

|
|
i
» |

Even Roller Bearings
ROLL Better With
BARNSTEAD
Distilled Water

Barnstead Stills  provide a reliable
source of purest water in either lab.
oratory or production quantities. At
Miniature Precision Bearings, Inc.. this
is what they say: “This water Stll is
used in our vital laLoratory work on
the metallurgy of metals in our bear-
ings and tools. A great deal of time is
spent in analyzing the causes of bear-
ing failure. . . . Dust for example, is
analyzed optically and chemieally. . . .
Naturally, the purest distilled water is
needed for much of this work and
Barnstead equipment fills this need
nicely.”

):L] ln

X
D

ey

-

DISTILLED OR DEMINERALIZED?

Whatever your requiremient . . . you
can get exactly what you nced from
Barnstead . . . Only Barnstead makes
both . . . Stills and Demineralizers for
all Pure Water requirements. Write for
literature today.

arnstead

STILL & DEVINERALIZER CO.

4

BOSTON NEW YORK CLEVELAND
JAmaica Kingsbridge ACademy
4-3100 8-1557 6-6622
CHICAGO PHILADELPHIA LOS ANGELES
Financial LOcust RYan
6-0588 8-1796 1-9373
JOHNSON CITY SAN FRANCISCO CHATTANDOGA
313 TEmplebar 6-5861
2-5391

19 Lanesville Terrace, Boston 31, Mass.

FIRST IN PURE WATER SINCE 1878
CIRCLE 6 READERS SERVICE CARD
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WASHINGTON OUTLOOK

Carr Canaverar's launching pads are going to be hot with both military
missiles and space rescarch vehicles for the foresceable future.  The two
weeks following the successful Vanguard firing called for shots of the fol-
lowing: Army’s Fxplorer ITI, Army’s Jupiter IRBM, Air Force Atlas ICBM,
Air Force Thor IRBM, two Bomarc antiaircraft interceptors and two cach
of the pilotless bombers Snark and Matador.

The stepped-up activity is generating some expansion of Canaveral’s facili-
tics—four Titan launching pads are being constructed, for instance, and addi-
tional radar picket ships are being placed downrange.

The news of the firing of the Bull Goosc—Iairchild Aircraft and inginc’s
missile that is designed to appear to the enemy as a bomb-carrving bomber—
doesn’t give much of a tip-off to the state of the weapon’s development,
since the vehicle is propelled by a jet engine. ‘The clectronics of the bird
is being kept under the tightest sceurity wraps.

® The staging of a conducted tour of the Canaveral base doesn't indi-
catc new Pentagon policy of open house.  On the contrary, the
press party wis staged for a particular purpose, and once the re-
porters, cditors, and tv men departed, the doors stammed shut again.
Range ofhicials had three things they wanted the newsmen to
take away with them to counteract public impressions that they
feel have grown up with the publicity surrounding firings from
their basc.

They wanted to demonstrate that increased firing doesn’t mean
that there's increased danger—cither to the arca around the Cape
or to ships or islands downrange. Officials stressed their “impact
predict”—a computer that feeds them constantly an accurate indi-
cation of the point at which the missile will come back to the carth
or occan. Safety officer is thus able to push the destruct button if
the missile shows any sign of getting off the prescribed track.

They wanted also to stress that the Cape is a rescarch facility,
that it is designed and cquipped to lcarn from both firing failures
and firing successcs.

And they wanted to emphasize that the long countdowns and
delays won’t be characteristic of the missiles when they become
opcrational.

® Government backed shipbuilding programs arc creating a big market
for clectronics manufacturers.  In the merchant-ship ficld, shipyards
alrcady are building or have orders for 116 ships that will require
an cstimated $60 million in clectronic parts.  Coming up is a giant
cargo ship replacement program that is expected to produce close
to 250 additional ships over the next 10 to 15 vears at a total cost
of closc to $3 billion. "The government will pay around 45 pereent
of the cost of building the ships through construction subsidics.
Around 5 pereent of the cost of building the ships will go for clec-
tronic  cquipment—such things as navigational cquipment, radar,
radios and clectrical circuitry.

The Navy’s nuclear powered submarine building program will add
scveral million more to the clectronics market, too. Three of the
atom powered submarines are already in serviee, another 19 building
or ordered. The estimated cost of clectronic equipment going into
the subs is pegged at around $175 million.
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PERSONNEL INQUIRIES INVITED.

The Vital Link in Missile Progress

Missiles are test fired for only one purpose: to obtain
data that will kelp build better missiles. If the test
does not yield this informaticn it must be considered
unsuccessful — regardless of how well the “bird”
performed.

Reliable telemetry equipment consequently assumes a
vital role in the development of the missiles so neces-
sary to our deferse program. There is no other way
to collect and preserve the all-important data from
unmanned and unrecoverakle test vehicles.

Radiation, Inc. is a pioneer in the design and devel-

opment of advanced telemetering and data process-
ing systems. A significant example of this work is the
Vanguard ARRF {Automatic Recording and Reduction
Facility) installation. This equipment provides Navy
scientists with final reduced data on the performance
of a Vanguard vehicle in less than 72 hcurs affer
a firing.

From tiny airkorne transmitters to complete ground
stations, we have the experience and facilities to solve
your problems in telemetry and associoted areas.
Write today for our brochure describing this
capability.

@ RADIATION
INC.

| MELBOURNE AND ORLANDO, FLORIDA
ELECTRONICS - AVIONICS - INSTRUMENTATION

CIRCLE 36 READERS SERVICE CARD
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WITH THE REVOLUTIONARY
PRODUCTION AID TOOL!

“PIG-TAILOR®

Fool! operated
No accessories

3 minute sel up $125l00

‘‘PIG-TAILORING"”’

a revolutionary new mechanical process for
higher production at lower costs. Fastest
PREPARATION and ASSEMBLY of Resistors,
Capatcitors, Diodes and all other axial lead
components for TERMINAL BOARDS, PRINTED
CIRCUITS and MINIATURIZED ASSEMBLIES.

PIG-TAILORING eliminates: . Diagonal cutters
» Long nose pliers » Operator judgment « 90%
operator training time . Broken components «
Broken leads « Short circuits from clippings »
65% chassis handling « Excessive lead tautness
« Haphazard assembly methods.

PIG-TAILORING provides: « Uniform component
position « Uniform marking exposure . Minio-
turization spacing control * *‘S’" Jeads for termi-
nals « *'U"" leads for printed circvits « Individual
cvt and bend lengths . Better time/rate analysis
« Closer cost control « Invaluable labor saving
« Immediate cost recovery.

Pays for itself in 2 weeks

““SPIN-PIN''®
Close-up views of
“SPIN-PIN'" illustrate
fast assembly of
tailored-lead wire to
terminal.

* No Training

* No Pliers

* No Clippings
* Uniform Crimps
® 22 Sizes

PAYS FOR ITSELF
THE FIRST DAY]

¢ 35%....

Write for illustrated book to Dept. 4EP

BRUNO-NEW YORK INDUSTRIES CORP.

DESIGNERS & MANUFACTURERS OF ELECTRONIC EQUIPMENT

460 WEST 34th STREET =+  NEW YORK 1, N. Y.

CIRCLE 7 READERS SERVICE CARD
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EXECUTIVES IN THE NEWS

Burgess: human dynamo

NEW professional manager on the clectronics seene is Carter L. Burgess,
42, Virginia-bred exceutive who is Amcrican Machine & Fouandry's
frst “outside™ president.  Te takes over half of the double job held
until recently by chairman Morchead Patterson, \\h() picked Burgess
for his ° Ol’gdlll/dtl()]]d] and administrative ability.

Burgess” specialty is handling people. Men in the AMIC organiza-
tion, admittedly “just getting to know™ their new boss, speak of him
as warm, informal, outgoing. 1le has a great love for order and cffi-
cieney, a knack for grasping complex ideas and boiling them down—
and he can transmit his enthusiasms to people around hin.

Manager Burgess went to school in homctown Roanoke, Va., put
himsclf through Virginia Military Institute (B.A. "39) by working as
an cxpress handler. 1le was an insurance adjuster before going into
the Armiv as a Military Police Hicutenant in 1945, Walter Bedell Smith
noticed him, advanced him carcfully but rapidly until Burgess was a
coloncl, scerctary to the SHAFEF genceral staff.

After the war he worked for the State Department for a time. then
became assistant to 'TNWA president Jack Frve. In 1933 he went
south to help reorgunize the University of South Carolina.  Charles
5. Wilson (at right in tac pictnre) picked the husky, blueceved Eisen-
hower Democrat as assistant Defense Sceretary for manpower in the
fall of 1954, T'wo vears later he was back at TWA as president.

Burgess is a human dyvuamo, drives himsclf hard. scems to keep going
on an occasional Coke and a perpetual cigar. He doesn’t sav much
about $262-milhon AN (about onc fourth 1s atomics and defense
work); he admits he's too new, wants to give the job a “concentrated
go” to find out about the company and its people.

He and his wife Nae ithey were married 29 davs before Pearl 1lar-
bor) live 1 Pelliam Nanor, N. Y. llis favorite hobbv is being with
his children—hve of "em, all girls.

which ivolves a certain amount of
interpretation, as an additional os-
cillator is used.

COMMENT

Calibration—and Comment

“Exact  Calibration  l'rom a I would point out that calibra-
Standard™ (Sept. 1 757, p 194) tions of the tvpe described can be

carricd out very simply
single recerver which has a

shows a fairly complicated mcans of
comparing two radio frequencies

using a
“magic
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eve” type of tuning indicator.

If the signals to be compared are
adjusted so that cach is capable of
abont half closing the “cve,” then
as the frequencies pass in and out
of phasc the cye will open and closc.
Our local BBC “light programme”
station is on 200 ke to better than
onc part in a million. and T have
had no dificulty in sctting crvstal
standards to within this accuracy.

Incidentallv, 1 had not realized
that Comment was a letters-to-the-
editor scction. This is perhaps a
criticism of American  technical
journalism. In our journals we usu-
allv have a page or two devoted to
correspondence, whereas in Ameri-
cm journals this appears to be a
single column which straggles on
for several pages.

11. O. Brapsiiaw
NORTHFIELD, BIRMINGHAM
FNGLAND

We keep our letters more or less
in the same place, but of course do
not fill a solid page or two. This is
really a reflection of something else:
American engincers scem not  to
have the penchant for commenting
m the public forum on all sorts
of subjects, as their English cousins
do.

Angels

1 have read with interest the very
enlightening  article by Vernon
Plank, “Atmospheric Angels Nlimic
Radar Fchoes™ (Mar. 14, p 140},
We were particularly interested in
view of our recent ficld experiences
both in this country and Spain with
higher powered scarch equipment.

D. C. I'aBrr

Bixnix Rapio
Bavriniore, Mbp,

Reliability Lirror

A reader just pomted out to me
that the reliability cited in myv ar-
ticle “"I'ropo Scatter Svstem Design
Charts™ (Jan. 17, p 91) is in crror.
It should be 98 pereent instead of
99.5 pereent as originally given for
both ssh and fan svstems.

Iam sorrv that T did not discover
this crror when the original mann-
script was sent to you.

Lranc P. Yen
WesriNgnousy ELECTRIC
Bavriatorg, NMb.

ELECTRONICS business edition — Aprii 4,

Imernletic Seal
Aps

Mz%) PPzl .

7
VOLTAGE
REFERENCE i,
TRANSFORMER %

APPLICATION: Used in computing-circuits '\
or test equipment. Simuletes a step-type
resistance arteruater, but with far greater
accuracy ard with high impedance input,
low impedance output.

DESCRIPTION: Provides 100 sections on the
secondary with all voltages equal at an accuracy
of 0.019, under load. Ratio of primary to overall
secondary voltage &t the same accuracy. Primary
to secondary phase shift less than 0.05°. All leads
emerge through one opening for fanning out to
terminal board
HERMETIC SEAL TRANSFORMER CO. can provide high accuracy
voltage reference transformers or autoformers to specifications with accu-
racies even better than shown above. The production of this iype of
transformer requires the special design and the special testing tecnniques
which are customary at Hermetic Seal Transformer
Co. Your inquiries are invited. No obligatior.

"-;.'..‘.";aav'-";’
\ é% ‘ SEND TODAY garfarooguer.R IEOEZ ci!TuF;rra;igl Zi:
== describing 390 steck and many

special-application transformers
and other e'ectronic components.

J—
N

Imermetic Seal /\QJ
np Z'Wz%z ooz 2 ot

555 NORTH FIFTH STREET GARLAND. TEXAS P. O. BOX 277
DALLAS PHONES: DAvIs 7-5095. BROADWAY 6-5141

DIVISION OF SOUTHWESTERN INDUSIRIAL ELECTRONICS CO
—
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KENNEDY’S NEW Si/¢-Selector ANTENNA
lakes the guess work out of scatter system planning!

SOLVES PROBLEMS LIKE THESE
on the spot:

distance

diversity
antenna size
terrain effect
y \antenna gain-loss figure

On the road, new Kennedy
antenna is completely self-contained
Sectionalized reflector nests in tower.
Retractable wheels convert tower to trailer

AT\

v~

ONX

bl ow, a giant step forward in scatter system planning—a ~ ANTENNA EQUIPMENT
-

mobile, 28’ scatter antenna that can be towed to the site and quickly ° D. s_ KENNEDY & co_

] " v,
erected for actual on-the-spot testing b¢fore erection of the permanent ‘
installation! ‘k COHASSET, MASS. EVergreen 3-1200

Thus, expensive, time-consuming trial-and-error guesswork is

e g T f o 5 . : Tracking Antennas
climinated. The right location is determined before installation, with Radio Telescopes
an assurance never before possible.  And shipping and handling Down-To-Earth SOLUTIONS fo Radat Antenfias
costs are greatly reduced.

Out-Of-This-Worl{ PROBLEMS | ‘‘Trans-Horizon” Antennas
lonospheric Scatter
Tropospheric Scatter
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Antenna of FPS-17 radar watches missiles launched some 300 miles awav. Radar antennas tor Ballistic
Missile Early Waming Svstem will be twice as big as this 110 by 165-ft monster. 'Fhis is just one way

that . . .

electronics

business edition

APRIL 4, 1958

Radar Meets Space Challenge

PROBLEM-How to get a hostile ICBM before it gets us

SOLUTION-Extend the range of our warning radar, shorten its response
time, increase its discrimination

METHODS-Use some brute force and all the tricks of electronics, physics

and statistics

A ror reskarcher for the UL S, Air Foree is talking.

Aot of people.” he savs, “seem to be angry with
the Air Foree and radar rescarch because the carth
is ronnd and radio cnergy travels more or less in
straight Tines. The important thing to rememba
is that were not—and haven't been—-sitting back

- CIRCLE 9 READERS SERVICE CARD

fat. dumb and happy. waiting. 1For us. the imnmta-
ble Taw s still: every weapon has a counterweapon.”

He was telting I rcrroNics about the problem of
detecting ballistic missiles by radar in time to do
somcthing  constructive—or  rather,  destretive—
about them. This particular pot has been boiting

15



since carly last fall when the Soviet Union an-
nonnced it had an intercontinental missile.

When the DFEW-line radars (cover) began peer-
ing across the pole at probable sources of air pene-
tration, cvervbody felt good. T'hese scts are over
1,000 miles from the U.S. border, with better than
200-mile range. Thev give our Strategic Air Com-
mand something like two hours to scramble,

Now the USAF is moving against enemy missiles.
Early last month RCA was given a management
contract for a ballistic-missile carly-warning system
(BMEMWS),  General Flectric will build the radars
and Sylvania will build the computation-presenta-
tion system.

The radar is a sophistication of a monster instal-
lation that was installed somce four vears ago down
on the Rio Grande. 'This prototype looks almost
500 miles to the northwest, watching the missiles
come and go at ToHoman AFB and White Sands.
It was built and installed by GI<, has given the Air
FForce valuable information on how to design an
carlv-warning svstem against ballistic missiles.

BMIEIEWS will not replace the DIEW-line. USAF
officers tell ELecironics “the detection and location
of aircraft and nussiles present two  different scts
of problems.” DIEW:line will continue to guard
against aircraft; BNIFAVS will watch for missiles
rising as much as 3,000 miles awav.  Both will
work mto the SAGI svsten.

“For ballistic missile work,” a radar rescarcher
comments, “‘we're not interested i seeing much
bevond 3,000 miles.” The reason: at this distance
a radar pointed horizontally is looking at a point
1,000 miles or more above the surface.

BMEMS will be installed within two years. De-
sign work is finished; it remains only to do the final
engineering and tool up to make the sets.

Brute Force

The system will use some brute foree and a lot
of sophistication to rcach out and grab targets 3,000
miles away. It will have a peak power of 7-10 mega-
watts, work into an antenna svstem with a toroid-
scetion reflector more than 300 ft high.

I'requency diversity will find some wse in ultra-
long range radars like BMEWS.  This technique
sends simultancous pulses out on different frequen-
cies. Since the straightness or enrvature of a radio
wave's path through the atmosphere is a function
of frequency, the pulses go and returm on slightly
diffcrent routes and are combined when they return.,
If atmospheric conditions garble or fade one signal,
the other usually gets through.

Nultifrequencey transmissions mav also be used
to increase average power while still keeping maxi-
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nmn range. The set will divide the maximum-range
waiting time into scveral parts; a single scan will
be made np of several pulses.  One pulse will go
out on onc frequeney and a receiver preamplifier
tunced to that frequencey will wait the full maximum-
range waiting time.  Mcanwhile, other pulses on
other frequencices will go out at fixed intervals, with
other preamps waiting the full time. A synchro-
nized combier will mix the signals before sending
them to the presentation svstem.

Besides increasing average power without cntting
down range, this multifrequency  technique  will
sharplv reduce the chance that a fast-flving object
can cut across a tight radar beam between pulses
and so escape notice.

. . . and Sophistication

Farly radars relicd on human operators to capture,
locate, track and take data on targets. Gradually
the radar itsclf has taken over all these functions
but one: the initial location and recognition of a
blip as a target. BMEWS will do cven this.

I‘irst, moving-target indicator techniques will can-
ccl out ground return and fixed clutter. “NTT's arc
pretty good now,” comments a USAT radar expert.
“They can still be mmproved, but coherent MTT's
arc quite rchiable and adequate.”

The computation-presentation  svstem will - be
“taught™ the ccho pattern of a rising ballistic mis-
sile. Tt will compare information rcturmning from
cach scan against its recorded pattern. The first
time an unpredicted echo returns, the computer will
usc its learned rise pattern to figure out where the
next echo should be by the Nonte Carlo mcthod.
I'his statistical technique is used to predict where a
moving particle will next appear on the basis of
little or no information about its previous behavior.

Fach new echo will confirm or correct the pre-
diction. On the basis of very few returns—half a
dozen or so, amounting to about a sccond of time—
the computer will be able to begin predicting point
of probablc impact. Fach subscquent ccho will cor-
reet the prediction.

Within the next few scconds, course will be
extrapolated to point of impact and the warning
will go out. BMEMWS will then plot an intereept
course and provide data to dircet countermissiles.

Besides BNIEWS, there are a lot of new moves
in the radar game,

¢ Coherent systems pernmnit radar operators to fig-
urc out velocity of the target by casuring the
Doppler shift between punlse and ccho. Part of the
transmitted pulse is nsed to stabilize the local oseil-
lator to a fixed difference from transmitter frequency.

e Solid-state supcercooled masers will inercase re-

April 4, 1958 — ELECTRONICS business edition



ceiver sensitivity by perhaps as much as 10 db. This
will enable radarmakers to cut down on power while
still reaching far out.

¢ New klystrons provide higher power outputs and
far greater frequency  stability  than  magnctrons.
More stable power supplics are among other cvolu-
tionary developments.

e Lower frequencies will accomplish two things.
First, longer waves bend in the atmosphere, may
give radarmen a little better view over the horizon.
Sccondly, thev're more likely to encounter “wave:
length-size™ objects, which return strong cchoes. In
Bath. Mec., a 200-me sct with a 120-ft scanning re-
flcctor has been picking up beautiful echoes from
objects 14 vd long for a couple of vears.

¢ I'ransmission lines arc being improved. When

Cornell Acronautical Laboratory succeeded in get
ting 21 megawatts on the air last mouth, the trick
was in the transmission lines. CAL's svstem uscs
a magnetron driving a Stanford lincar-aceclerator-
tvpe klvstron: this arrangement has produced peak
power levels as high as 21 megawatts before. CAL
managed to get 2-microsccond pulses of this peak
power from the klvstron to an S-ft reflector at a
pulse rep rate of 60 per sccond without arcing or
burning up the lince.

“\We built the thing with parts tnat vou might call
off-theshelf.™ a CAL spcekesman told Erecrrosics.
“We¢ could put them together into a working radar
sct tomorrow if anvone wanted us to.”

With the Defense Department looking seriously
at the space bevond the moon, someone may want
to—soon,

PRODUCTION and SALES

Military Spending Continues To Climb

Minirary seexninG for clectronic
cquipment in the second quarter of

IFiscal 1958,

Ist Otr. 2ud Otr.
(in millions)

pereent  from the $876  million
spent in 1957,
Division of 1957 spending in

fiscal year 1958 (last quarter of cal- yip gy $340 $346
endar year) incrcased about 43 per- \ficdiles 273 200 first and sccond quarters by budget
cent from the preceding quarter. Comnmunications 204 214 categories was:

Total military clectronic spend- pap -3 74 IYiscal 1957, 1stOtr. 2Znd Otr.
ing. according to cstimates by Ship & Harbor Craft 23 25 (in millions)
Electronies Industrics Assoctation. it & Support \ircraft $213 S270
amounted to $967.5 million for the Vel 2 0.5  Missiles 205 239
sccond quarter in fiscal 1958, com- \ [iseellancous 1 ) Communications 130 236
pared with $926 million in the first R&D 65 76
fiscal quarter. Ifiest quarter spending for fiscal — Ship & Harbor Craft 17 19

Spending for clectronics in these 1955 was up nearly 45 pereent from - Combat & Support
two quarters was divided among the  the S637 million spent in 1957, Vehicles 2 3
following budgct categorics: Sccond quarter spending was up 11 NMiscellancous 5 13
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Profits In 1957: 'Fair

Year-end statements of electronics industry report fair profits record

for the year, but considerably we aker earnings in the fourth quarter.

With most companies not looking for a pickup in business before the

second half of ‘58, only so-so first quarter earnings loom

A AR YEAR and a weak fourth quarter summarizes
a 40 company check of the industry’s 1957 vear-end

carning statements,

For the year, net profits were up over last year

Manufacturers of

Electronic Equipm

ent (E),

Components (C) and Materials (M)

Aerovox. . ... .........
American Bosch Arma. . ..
Amer. Mach. & Foundry . .
Applied Science . . .

Arvin Industries. . . .

Bell. ..

Boeing. . ... ... ... .. ..
Burroughs . . ... ... ... ..
Clevite . . ... ... ... ...
Douglas?

Fairchild Camera . .
Fansteel Metallurgical.
Foote Mineral. .. .. .. .
General Electric. . .. ...
General Precision. . ...

General Tire & Rubber?®.

General Transistor.. .. . .
Giannini (G.M.).
High Voltage . . . . .. .

Hooker Electromechanical?. . .

IBM . ..

Indiana Steel . ... ... ...
I-T-E Circuit Breaker. . . ..
Lockheed. ... ... ... .. .. .
Mallory . . .. ... ...
Marchant. ... ... .. ...
McGraw-Edison . . . . ..
Minneapolis-Honeywell .
Minnesota Mining . . . .
Nat'l Cash Register . . .
Philco. . ... ... ..

Western Electric. . .. .. ..
Westinghouse Air Brake .
Zenith .

! Approximate
vious period

18

Fourth Quarter 1957
Profits !

Sales '

+

27.
6.

27
26
20

58

[

? Fiscal year, ends Nov. 30
* Estimated

ONOVONNLWONT ——~Ww

CO—0 0o aWN? O~ NLWUNOLLO -G —O0OPOULV—~VENOLMNULN—UL A

+

+

36
33
10
76
26
53
35

- 64

+
+

52
37
16
22

3
42

+122

32

+103

+
+

+

8.

37

24.

15
17

1

T oo AN®AEOVCO —

LONNWOOVOONOORRN—~NAENULOG

10.

22

75.

7

N.A,
21.
43.

+

- 0 O o O N

(8]

for 24 of the 40 companics.

34 firms.

Full Year of 1957
Sales

4+ 4+ 4+ 4

T L e e I A S

t++++++F R+

Sales increased for

A profit dowuturn for many firms became more
noticcable in the fourth quarter.

17.
9.
32.
72.
7.
2.

58

20.

7

188.

n

75.

1.
36.
10.

16
21
13

3

21.
12.

n
12
4
4
26
27

3.
20.

20

4.
10.

12

CONW—WW

NN WELDWLONDOONW—-DONBOO -0 O0O®OEOVOr —~NN®ONWOW
|
|

Percent Change from 1956

Profits

32
91
25
30
18
29
2
7
12
8
2
16
78
4
88
8

L+ 14+ +1 +++

o+t 4+

33
29
5
20
6
2
71

L+ ++++
w

I+
™

+ 4
LN

96.

32.

3

9.

* Nonmeasurable, deficit previous period
“ Percent change in last six months

Out of 37 com-

Actual Actual
1957 1957
Sales Profits
(000 omitted)
20,900 276
134,000 5,080
262,000 11,782
6,200 18
69,700 3,690
210,000° 4,033
1,597,000 38,160
282,800 10,074
71,400 3,989
1,091,000 30,666
37,000 799
32,900 3,042
24,900 2,302
4,336,000 247,852
185,000 4,264
421,000 11,300
3,300 346
10,600 3
4,900 330
108,000 8,848
1,000,000 89,292
12,500 350°%
125,000 6,343
900,0005 16,0005
78,100 3,133
26,000 563
257,000 14,650
325,000 21,350
370,000 39,727
383,000 18,190
373,000 4,363
1,176,000 38,549
23,0005 807 ¢
10,100 239
343,000 12,655
369,000 11,942
64,100 3,130
2,481,000 84,608
237,000 12,088
160,000 8,166

4 Deficit, but less than pre-
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paunies for whicl it was possible to cstimate fourth
quarter camings, 20 were down from last vear and
17 were up.

Fourtli-quarter sales increases in some cases were
also less satisfactory than sales increases for the vear
1957 as a whole. Fourth-quarter sales were up for
20 firms, down for 17 and onc reported no change.
Last half sales were up for the two firms reporting
semi-annually.

Chicf rcasons given for yearly and quarterly earn-
ings being below expectations were the cutback in
military spending and a general softening of the
economy. Lower prices, rising material and labor
costs, higher research and development investment
plus change-over costs of putting new products into
production were also frequently mentioned.

Nevertheless, a number of firms reported cnviable
carnings rccords:

In the radio-tv-clectronics group, Zenith’s annual
carnings werc up 32.2 percent; guarterly carnings
were up 43.4 percent.  Phileo’s profits last vear were
six to scven times higher than 1956.

Among the rescarch-and-development firms High
Voltage reported a 96.4-percent incrcase in annual
profits and indicated a 103.2-pereent profit for the
final six months.

In the group of aircraft manufacturing firms,
Bocing’s 18.7-percent annual carnings increase and

3.7-percent quarterly caninngs incrcase stood out.
Among officc cquipment manufacturers, 1BM
made an impressive showing with fourth-quarter
earnings up 37.6 percent and annual carnings up
29.8 percent.

Scveral industry leaders indicate that first-quarter
1958 carnings may be disappointing. Five out of
fiftcen firms said their first-quarter earnings for 1958
would be less than for first quarter 1957, Firms
were more optimistic about possibilities of a pickup
in the sccond half of the vear, maybe by the second
quarter,

Iigher planned military spending s the chicf
hope for an immediate pickup in clectronics busi-
ncss.

IHowever, the firms which have been fecling the
cffects of incrcased military spending report that the
first quarter of 1958 is still too carly for the new
militarv business to be reflected in higher sales
and profits.

On the other hand, some firms report they have
scen little evidence of increased military spending.
They report contract-negotiation activity is increas-
ing, but that procurement authorities are slow to
sign on the last dotted line.

Component  manufacturers and  sub-contractors
have felt the lack of new defense business most
keenly.

-
4099000000404,
/ AR L E R TR I

Eyes and Ears of Rocket Range Blockhouses

A $300,000 tv network monitors hazardons static firings of lignid and solid rockets at Acrojet-General's
huge test facility in Sacramento, Calif. System installed by Hallamore Flectronics division of The Sieg-
ler Corp. consists of 36 camecra-receiver chains with two-way sound. Transistorized cameras are clectrically
controlled
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Military displays were highlighted among many exhibits at last week's IRE Show. On display were aconstical torpedo

(left) and data handling eqnipment for missile testing

The Year of the Hard Sell

This year’s Radio Engineering Show stressed components, hardware,

materials, instruments and production equipment for the industry.

Few displays held anything startlingly new but nearly all contained

ideas to help the engineer design better parts and products

Tor vrscrroNies iNpustry appeared last week at the
46th annual IR1 Convention as a lnstv voung giant,
sleeves rolled up, readv to tackle bloocr ]obs mn
rescarch, development, design and ])r()ductlon.

Uncle Sam, the indnstry’s top enstomer was much
in cvidence. NMany dlspla_\s featured components,
materials and equipment designed especially for mis-
siles, satellites as well as for conventional weapous.

Although the military theme was apparent, the
L\]nlntors weren't telling much.  Pictures and mod-
cls set the scene, not d(hld] cquipment.  T'wo prob-
able rcasons: tighter budgets and tighter security.

Most of the computers shown were of the analog
type. 'The digital models secemed this vear to have
departed for the many ofhce-equipment shows.

Microwave gear was accorded much space.  In
microwave the push in design is on two fronts: higher
in frequency, higher in power—to communicate with
our missiles in flight, to deteet the enemy’s.

Making things smaller is still the principal busi-
ness of many engineers. Show-goers saw a +1b tele-
vision sct, radio transmitter in a sardine can.

20

In componcnts. the wicrowave-amplifving maser
made ite commercial debut.

Transistors of both siticon and germanium were
widely nsed i equipment on (hs])ld\ And new inter-
metallic compounds, only recently consilered exotic,
were offered for <ale by several sup])llcn. Their main
assct: resistance to extreme!y high temperatures.

On the other end of the scale, engincers saw bat-
teries designed to deliver full output under Arctic
cold.

Visitors to the fourth floor of New York's Coli-
secum sensed a trend to more antowmatic production.
Coil winders were out in force. One finu showed
an antomatic assembly machine.

linvironmental - test equipment gained  promi-
nence. One random noise generator shown had an
output amplificr built on a scale heretofore usually
reserved for powerful radio transmitters.

lingincers went away from the Coliseum saving
things like—"Nlore cvolutionary than revolutionary.”
But onc man had it summed up m a nutshell=""This
vear they came to sell, not to impress.”
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Prepunched circuit board is coated on both
sides with adhesive (left), then sprayed to give
a thin conductive film (center). Automatic offset
printer (upper right) then masks areas not to
be plated. After plating, boards are cycled on
lazy-susan (lower right} from one assembler to
next and automatically soldered as . . .

Machines Speed Set Output

CIIICAGO—NEw aacmnes tor plated cirenits and
lazy-susan  soldering and assembly  contribute  ta
cconomy, speed and quality in ane firm’s portable
radio and auto radio manufacturing facilitics. Auto-
matic offset cquipment prints up to 50.000 circuits
a week.

Here are the steps followed at NMotorola in mak-
ing radio scts automatically:

Die panch the XXXP laminate board. One bourd
will furnish chassis for scveral radio scts.

Wagsh and brush board to get rid of forcign
matcenal.

Coat both sides of circuit board with special ther-
mosctting adhesive which cstablishes a good base
for the circuitry.

Metalize the board by spraying a coating of metal
only 1/10,000,000 in. thick on both sides of the
board. A chemical reduction process facilitates spray-
ing on the metal coating successfully.

Print Dboth sides of the board with cnamel ink,
using an offset process. ‘The ink pattern covers the
noncondncting portions of the circuits.

Flectroplate a 1/1,000 in. thick coating of copper
on the unprinted portions of the board.

Wash and brush the board to 1emove any foreign
matcenal.

Dip the circuit board in ink stripper which dis-
solves awav the enamel-ink mask

Bright dip the board. This removes any unwanted

22

metal Al and lusterizes the desired 1/1,000 1in.
thick clectroplated circuitry.

Mask with an overcoat the portions of the cir-
cuitry that will not reccive solder in subsequent
operations. ‘This helps confine solder to required
arcas, reduces waste, gives uniform application.

Cure the circuit board in an oven.

Dic scparate the large circuit board into several
individnal radio chassis.

Dip the plated chassis in a fluxing bath, dry the
chassis and mspect.

Assemble radio scts on lazy-snsan turntable and
automatically solder parts in place.

ITans Schiff, works manager at Motorola, explains
that plated cireuits give cconomy of circuit lavout
per sq in.. cconomy in material vsage for a given
circuit pattern and compactness in the final package.

“We place no jumpers manually onto the board,”
he says. ““Yhey are part of the plated circuit pattern.
We have contimity of plating through the holes.
This prevents shorts and open circuits.

“When we deliver a circuit board to the assembly
lme.” he continues, “no additional processes arc
required for the board. 'The method also gives us
casc of soldering. More important, we do not have
a critical temperature range in our soldering apnli-
cations.”

A big cconomy factor is freedom from the require-
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ment of double handling to obtain double-sided
circuitry. All equipment and initial die layouts em-
phasize registration. Good capping on both sides
aronnd the holes gives a solid feedthrough of solder
and serves as additional insurance to prevent wiring
from lifting.

The company designed and made the adhesive
coating machine and its other featured cquipment.
Units shown in pictures are for a portable radio
chassis approximately 2,16 by 10 sq in. or a total of
21.6 sq in.

A group of cight banks of infrared lamps totaling
64 lamps arc used to drv. “I'ravel time for a strip
is 10 ft per min.

The firm’s lazy-susan deviee does 150 soldered
connections at once stroke. Timing of the rotary
unit to rcach working positions and onc soldering
position is synchronized with the labor content

of particular unit being handled at the  time.

Process starts by the operator placing the printed
circuit board in a holding fixture. "F'here operator
inserts sockets, resistors, capacitors,  transformers
and other units into the board in a vertical position.

‘I'he machine is indexed on the time cycle and
other operators around the table put in parts that
will demand cqual time. This factor is determined
from time standards. ‘The umit cycles to the last
position where solder bath rises and solders com-
ponents.

‘I'he unit is removed from its holding fixture on
the lazv-susan and put on the assembly line where
tubes are inserted and speakers hand wired. The
chassis is moved to phasing and test positions, as-
sembled in its case. and then moved to final test
and visual inspection before packaging and shipment,

'Flying Saucer' Radar Sweeps Skies

SOUTH WEYNOUTH., MASS.—Onc of the most
potent airborne radar svstems ever constructed was
in the first stages of a six-month cvaluation program
this week at the Naval Air Station here.

Its mission—prevent end runs around the DEAW
Linc.

Navy’s Lockheed-bnilt experimental “flving sau-
cer.” a Super Constellation (see photo) with a flap-
jack-shaped rotating radome 37 feet wide, will sweep
surface-to-skv spaces off the castern and western
flanks of the North American Air Defense Com-
mand’s perimeter.

The WVZI joins Navy's WV-2's and Air Forecs
RC-121"s on Airborne Itarly Warning duty, patrol-
ing from the mid-Atlantic north to Newfoundland
and from the mid-Pacific up to Alaska,

IFunction of the aircraft is to deteet and identify
manned bombers, track them in three dimensions,
control intereeptor plancs, and report to surface
command. Radar system, designated APS-70, in-
chudes automatic data processing cquipment and it
can track scores of targets for simultancous inter-
ception.

“Nuclcar-armed bombers constitute the most im-
mediate threat to American cities and bases—and
will remain a threat . . . for vears to come,” warned
Maj. Gen. Harvey "I Alness, NORAD deputy chief
of staff.

The radar was developed by MI'Is Lincoln Labo-
ratory, with Lockheed as airframe design and clec-
tronics system numager, and GIS and Hughes as
major suppliers.

Details of the radar are classified, but William
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W. Ward of Lincoln Lab savs the antenna increases
range 70 pereent over the carlier WV.2, The new
radar has high peak and average transmitted power

and scnsitive reeciving circuits. 1t can report on
objects in the skics from sca level to 100,000-ft
without shifting the antenna upward or downward.
“I'here are no hidden altitudes.” savs Ward.

\Moving target indication and other sclective fea-
tures allow opcrators to observe airplanes and ignore
ships. Interfering radar signals reflected from clouds,
precipitation and “sca clutter” are minimized.

“T'he innovations are straightforward wavs to im-
prove radar performance—Dbrute force solutions to
the problem,” according to Ward.

NMany of the components and circuits developed
for the airborne radar have atrcady found applica-
tions in new groumd-based and shiphboard svstems.
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NEWS ABOUT SILICON DEVICES |
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SILICON RECTIFIERS are finding increasing use at elevated temperatures in aircraft and missile applications by providing more power per pound.

Now...design improvements made possible

with components of Du Pont Hyperpure Silicon

Today silicon rectifiers make possible
a vast improvement in jet-age aircraft
generators—the use of engine oil as a
coolant instead of less-eflicient ram air.
Silicon rectifiers take the place of oil-
sensitive brushes, commutator and slip
rings . , . are completely unaffected by
150°C. engine oil. Result: a brushless
generator of less weight and size than
ordinary generators.

24 CIRCLE 21 READERS SERVICE CARD

Silicon devices can similarly help
you miniaturize—improve design and
performance, Silicon rectifiers have ex-
cellent stability , . . can operate con-
tinuously at —65 to 200°C. They’re up
to 999 efficient—reverse leakages are
only a fraction of those of other semi-
conductors. Both transistors and recti-
fiers of silicon can pack more capacity
into less of your equipment space.

‘NEW BOOKLET ON DU PONT HYPERPURE SILICON

You'll find our new, illustrated booklet about Hyperpure Silicon
helpful and interesting—it describes the manufacture, properties
and uses of Du Pont Hyperpure Silicon. Just drop us a card for
your copy. E. I. du Pont de Nemours & Co. (Inc.), Silicon N-2196-
E-1, Wilmington 98. Delasware.

Note to device manufacturers:
You can produce high-quality silicon
transistors and rectifiers with Du Pont
Hyperpure Silicon now available in three
grades for maximum efficiency and ease
of use...purity range of 3 to 11 atoms of
boron per billion . . .available in 3 forms,
needles. densified. ent-rod. Technical in-
formation is available on crystal grow-
ing from Du Pont . . . pioneer producer of
semiconductor-grade silicon.

PIGMENTS DEPARTMENT

REG. U, S, PAT. OFF

BETTER THINGS FOR BETTER LIVING
...THROUGH CHEMISTRY
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ENGINEERING REPORT

Giant Brain to Undergo Speedup

COMPLETE REDESIGN of onc of the largest
clectronic computers will soon be formally an-
nounced.  Drum-type memory system will be re-
placed by magnctic cores.  Result is that ma-
ching, said to have been “loafing” herctofore, will
handle much more data much faster.

STEREO PHONO DISK racc is apparently all but
won by the 45-45 system.  Proponents of com-
peting systems arc far from throwing in towel,
however.  Nevertheless, many of the major record
companics have 4545 cquipment installed and
undcergoing test.  Informed observers feel that
stereo disks of this type will be generally available
by fall of this ycar.

GERMAN ANNOUNCEMENT of luge new di-
rigible, larger cven than the Ilindenburg or Graf
Zcppelin 11, cues considerable speculation con-
cerning clectronic equipnient to be carried aboard
the largest craft cver to roam the skies.  Almost
certainly doomed is the traditional svstem of dual
helmsmen, one manning the clevators and facing
forward while a rudder man stood with his fect
planted forcand-aft. They will be supplanted by
clectronic gyro and automatic pilot cquipment,
devices unknown to rigid airships when Ilitler

ordercd the dismantling of the two Grafs early
i World War II. Other strong possibilitics are
radio-tclephones for passenger use, and radio, tv
and facsimile reccivers in the lounges.

STERFO BROADCASTING activity is keeping

pace with that in disk and tape. In addition to
present svstems using two scparate carriers  or
multiplex f-m with subcarricr, still another svstem
is on the horizon. 'This onc uses sum-and-differ-
ence information theory, generally similar in prin-
ciple to the Minter sterco disk (Ilrrcrronics,
FFeb. 28), and thus is completely compatible for
monaural reception on cxisting reccivers.  For this
reason it is now being seriously considered for
onc of New York City’s good-music stations.

MAGNETIC TAPF rccording speeds have slid

downward rapidly from the 30 ips of the original
Magnctophone to the 13 ips in experimental use
today. Now the 7.5-ips speed used in hi-fi home
machines for scveral years appears about to give
way.  One of the largest manufacturers has per-
fected a 3.75-ips machine of comparable quality
which is about ready for market.  As an induce-
ment there will also be offered a rather extensive
library of recorded tape at the slower speed.

TECHNICAL DIGEST

® Space-frequency correlation per-
mits  replacing  unwicldly  single

converts difference requency to d-c
signal driving rccorder calibrated in

pattern  technique.  Locations of
poles in magnetized objects arc

large radar antenna on aircraft with
two smaller antennas tucked into
conveniently  available  locations.
Technique deseribed by Bendix en-
gincers  involves trading antenna
size for system complexity; new svs-
tem  transinits  two  different fre-
quencies rather than one. “'ech-
nique  can also  be applied  to
underwater sound svstems.

¢ Elongation of stecl strip during
cach pass through cold-rolling mill
is measured clectronically without
stopping mill, by comparing speeds
of traction and braking rolls in clec-
tronic control svstem made by Sic-
mens Schuckert of Erlangen, Ger-
many.  Perforated disk on  shaft,
rotating between photoclectric di-
ode and small Tamp, converts speed
into signal frequency for cach shaft.
Circuit using bridge rectifier, am-
plifiers and squarc-wave gencerators

strip thickness.

e Sorting of ferrous parts accord-
ing to  composition, hardness,
strength  or  ductility  can  be
achieved automaticallv at speeds
up to 200 parts per minute with
new Magnatest Q unit by Solus-
Schall Ltd., London. When part
slides through test coil surrounding
chute, induced voltage is zero only
if part s exactly like standard
specimen  in comparison  coil. If
part differs in magnetic and clec-
tric characteristics, resulting alter-
nating  voltage  actuates  sorting
gate, gi\'cs pattern on scope screen
and can also drive recorder.

¢ Magncetic ficlds are made vis-
ible by suspension of NMagnaflux
paste in oil, ¢ncased in three-picee
laminated  Plexiglas enclosure,
climinating nuisance of iron dust
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quickly determined by giving de-
vice a smap of wrist to remove
former  pattern, then holding 1t
against magnet. Technique is used
in dust-free gyro room of Westing-
house  Flectric’s North  Carolina
Works to determine number  of
poles in circular magnets for gvros.

e Brushless alternator, developed
by Acrojet-General as high-fre-
quency power source for missiles
and aireraft, is explosion-proof and
can withstand 430 C.  I‘requency
range is 60 to 7,000 cps, corre-
sponding to speeds of 1,800 to
70.000 rpm. Rotor is solid, with
mectal pole body embedded in non-
magnetic metal evlinder. Stationary
ficld coils surrounding rotor shaft
at cach end induce flux into rotor
shaft, from where it travels to rotor
pole faces and across air gap to
stator laminations.
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Transistors that opcrate on 108 e are used in 6-cu in. satellitc transmitter

Satellite Transmitter Uses Transistors

TRANSISTORs that operate as oscil-
lators and amplifiers on 108 mc
may inereuse satellite transmitter
life 1} to 4 times. The transistors
have been incorporated in a 500-
mw version of the Naval Research
Laboratory's 100-mw satellite
transmitter.

DuKune Corp., developer of the
transmitter claims higher efficiency
as well as the desired power level.
A tube transmitter developed by
DuKane foi the same purpose re-
quire five times the battery voltage
and five times the power.

In satellite programs, this means
a highly significant saving in
weight, since fewer batteries can
do the same work. Similarly, using
the same batteries, the satellite
transmitter can broadcast for a
much longer time.

The tiny transmitter weighs less
than 3 ounces and occupies less
than 6 cubic inches of space. The
efficiency of the transmitter could
aid in getting a rocket to the moon
by substantially reducing payload.

An additional advantage of the
transmitter is that it operates on
a single 20 to 24 volt battery. A
tube type transmitter requires a
low-voltage filament battery and a
high-voltage battery for plate sup-
ply.

The combination of light weight
and low battery drain suggest
other uses. Police and fire depart-

ments and civil defense applica-
tions are foreseen. For defense
uses, the new circuits make a

radio transmitter possible that is
small enough to fit in a shirt pocket
or an infantryman’s helmet.

Electronics Aids in Metal Studies

DIRECT-READING spectrometer with
automatie glow-tube readout has
‘been developed by Baird-Atomic
for the National Burean of Stand-
ards. The system presents in-
formation capable of being fed
directly into electronic computers.

A highly repetitive workload of
metal and alloy studies is handled
by the Bureau for use in the cali-
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bration of emission spectrometers
and other laboratory equipment.
As many as 10,000 determinations
are required to establish a single
standard.

The reader provides simultane-
ous measurement of 18 of the 36 ele-
ments that the instrument is capa-
ble of measuring. The spectral
intensities of these elements are

April 4,

measured by photomultiplier tubes
positioned behind exit slits at
selected wavelengths.

The output voltage of each tube
is proportional to the amount of the
element contained in the sample
being analyzed. The voltage is in-
terpolated by an electronic glow
tube counting system into digital
values that can be handled by the
punching mechanism of the 1BM
system and automatically processed.

Instruments Find
Crash Causes

ELABORATE instrumentation is pro-
viding information about the be-
havior of experimental and other
airplanes in the moments before
crashes. Transducers, electronic
amplifiers and recorders are mon-
itoring stresses, pressures, tem-
peratures to provide clues to de-
fects.

In the tragic cases in which the
pilot is killed, no other information
may be available. Even if the pilot
and crew can be questioned, they
can’t provide the quantitative in-
formation of recordings of large
numbers of variables.

An F-100 Super Saber, for ex-

Japanese Computer
Stores 2,400 Bits

Shigeru Takahashi

points to
drum of Japanese transistorized computer

recording
(see p 50). Drum rotates at 18.000 rpm,

and computer consumes only about 300
watts
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ample, disintegrated during a flight
test. The photo-sensitive paper rec-
ord from a Consolidated Electro-

dynamics’ recording oscillograph
was recovered from the wreckage.
The record showed that as the

icrosc<_>p Magnifies 100,000X

!,

e 54

Research on ferroelectric materials, plastics and molecular crystal structures will be
speeded with this Norelco electron microscope in the physics lab of Hughes Aircraft.
It will magnify the size of a specimen as much as 100,000 times on a viewing screen
and up to 1 million times photogrephically

pilot began a dive, the nose of the
plane shot upward and to the right.
Before the pilot could get the plane
under control, it went into a high,
nose-right yaw.

The opposing forces resulting
from the sudden change of direc-
tion made at supersonic speed
ripped the plane apart.

Recovery of oscillograms from a
crashed SeaMaster provided similar
information. The plane was return-
ing from a routine test flight. While
flying level at 21,000 feet and 600
mph, it suddenly went into a tight
inside loop.

The pilot could not regain con-
trol, so the crew ejected. The plane
went in a downward spiral and
broke up at about 8,000 feet.

Examination of recovered oscillo-
grams showed that a tail modifica-
tion caused aerodynamic forces to
build up at high speeds, eventually
forcing a sudden nose-down move-
ment of the horizontal stabilizer.

MEETINGS AHEAD

Apr. 2-4: Conf. on Automatic Opti-
mization, PGAC, ASME, AICIHIE,
ISA, Univ. of Declaware, Newark,
Decl.

Apr. 8-10: Sixth National Conf. on
Flectromagnetic Relays,  OKlahoma
State Umwv., Stillwater, Okla.

Apr. 8-10: Symposium on  Llectroric
Waveguides,  \Microwave  Rescarch
Institute  of Breeklyn  Pelytechnic
Inst., held at Eungincering Socicties

Bidg., N.Y.C.

Apr. 10-12: Tenth Southwestern IRE
Conference and  Electronics  Show:,
St. Anthony Tlotel and Numicipal
Auditoriim, San Antonio, Tcx,

Apr. 14-16: Cont. on Automatic Tech-
niques, IRE, ASMLE, Statler Hotel,
Detroit, Mich.

Apr. 14-16: Coni. for Protective Relay
Ingineers, Dept. of EFlectrica! En-
gincering, A and M College of Texas,
College Station, Texas.

Apr. 15: Closing date far registration,
Intensive course in Automatic Con-
trol, scheduled for June 16-25 at
Univ. of Mich., Coll. of Engineering.

Apr. 17-May 29: Lcctnure series on
Principle and practices ot ‘Fape and
Disk Recording, Fvery ‘Fhursday at
7:15 pm, Audio Fugincermg Society,
RCA Institutes, N. Y. C.
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Apr. 17-18: Sccond  Anmmal Tech.
Mecting, Institute of Environmenial
I'nginecring  Hotel  New  Yorker,
N.Y.C.

Apr. 18-19: T'welfth Annunal Spring
Tech. Conf. on  Television  and
Transistors, Engincering Socicty of
Cincinnati Bldg., Cimcmnati.

Apr. 20-24: Scientiic Apparatus Mak-
ers, 40th Annual Mecting, El Mera-
dor Hotel, Paim Springs, Cilifornia.

Apr. 21-26: Socicty of Motion Picture
and Television Iingincers. 83rd Con-
vention, Ambassador 1lotel, Los An-
geles.

Apr. 22-24: 1955 Electronic Compo-
nents Conf., IR, AlLL, Thane.
“Reliable  Applhication  of  Compo-
nent Parts,” Ambassador Hatel, Los
Angeles.

Apr. 24-26: National Academy of Sci-
enees, U, S, National Comm , Inter-

national  Screntific Radio Union,
Spring  Mecting,  Willard  Ilotcl,
Wash., D. C.
Apr. 27-Mav 1: National Assoc. of

Broadcasters, 36th Annual Conven-
tion. Biltmere and  Statler Hotels,
Banquet 1 Hollywood  Palladium,
Los Angcles

Apr. 28-30: Middle Eastern District
Meeting,  AIELL Sheraton Park
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Hotel, Washington, D. C.

Apr. 28-May 1: Sixth Annual Semi-
conductor Symposium of the Elee-
trochemical  Society, Statler Tlotel,
N.Y.C.

Apr. 29-30: Symposimm on Electronic
Scanning of Antennas, AIFCRC and
Rome Air Devel. Command, L. G.
Ianscom IFicld, Bedford, Mass.

Apr. 30-May 2: Seventh Regional Conf.
and Trade Show, IRI, State Iair
Grounds, Sacramento, Calif.

May 4-7: Fourth National IFlight Test
Instrumentation  Symposium,  1SA
PPark Sheraton llotel, N. Y. C.

Mav 5.7: Professional Group on Micro-
wave  Theory  and  ‘Technigues,
PGNT'T, Stanford Univ., Stanford,
Calif.

May 6-8: Western Joint - Computer
Conf., First National Symposium on
Modern Computer Design, Ambas-
sador otel, Los Angeles.

May 12-14: National Acro. & Nav.
Ilec. Conf., PGANI, Biltmore Ho-
tel, Dayton, Ohio.

May 12-14: Lighth Annual Rescarch
liquip. Exhibit and Instrumentation
Symiposium, National Institute of
Health, Bethesda, Md.
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. transistor
failure?

How the Autonetics Dicision of North American Aviation
Solved This Costly Reliability Problem
\ with RADIFLO Non-Destructive Tésting

P \\\ T

NORTH AMERICAN AVIATION

Hundreds of transistors were tested for leakage with the RapirLo Leak Detection System by Auto-
netics. Environmental tests of these transistors conclusively showed: (1) a high percentage of
transistor failures-in-circuit are due to leakage, and (2) such failures are virtually eliminated when
transistors pass a RapirLo test of 10! cc/sec.

Autonetics’ Computer Department now tests all of its thousands of transistors with RapirLo.

this 1s How RADIFLO petecTs LEAKAGE IN
ANY HERMETICALLY SEALED COMPONENT

Parts are sealed in a tank. .. inert, non-toxic, radioactive gas is

pumped into the tank under pressure...gas is removed and parts are
air-washed. .. then, radioactive material that has leaked into the

parts precisely measured, and the leakage rate immediately

flashed to the instrument panel.

The Raprrro Leak Detection non-destructively measures leakage
t ()-lb -,.._ixx. i‘i"' >t sealed. 1111 -17_ . s
o 10r* cc/sec.—after units are completely scaled. It permits Go-No-Go Costly? Production quantities tested
parts-grading by leak rate. .. without electrical or mechanical harm in your plant average less than 1¢ each!
to the component. Sensitivity is 1,000 times greater than any other method. Warre ror BuLLeriv 7071.1
Hundreds of Companies are using our Radiflo
leak test service. Try it by contacting American
Electronics, Ine., 108 West 15th St.,
New York, N. Y., phone cuielsea 3-0804 or

})_@ AMERICAN ELECTRONICS, INC.

Reep-Curtis NucLEAR Division

The system can be completely automated.

655 West Washington Boulevard, Los Angeles 15, California
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COMPONENTS and MATERIALS

DOLLAR VOLUME -

3
510
P
=

UNIT PRODUCTION

Tantalum capacitors show steady production increase in past
five vears. Qutput will leap in 1958 as . . .

Tantalum Bind Ends

Product value may reach $30 million this year.
It was only about $2.5 million in 1953

Taxtaron caracrrors will make a
real showing this vear. Previounsly
tight supplics of high purity tanta-
Ium  metal have been  increased.
Fantalum capacitors can be readily
suppliecd by makers.

In the last few vears, trade
sources  siv,  production  dragged
along at about half of demand be-
causc  of inadequate supplies  of
metal. The supplies are now so
good that rehners can fill orders
within a few weeks.

Figures on tantalnm refining are
guarded, but rchnery ()ntput has
probably wore than doubled in the
last six wonths. The major snp-
plier has upped his capacity by 30
percent. Another refiner rq)()rtcdlv
is able to produce as much as the
total supplv of a vear ago. And.
it 1s learned,
SOUTCCs.

During 1958 an cstimated 15 to
20 million tantalom capacitors will
be made, roughly double 1957 ont-
put and 20 times 1953 output. A
sizable part of the increase will
represent orders unhtled in 1957
and stockpiling bv manufacturcrs.

ELECTRONICS business edition — April 4,

there are four new

Product valie will probablv num
aronund S25 million t() S30 million
this vear, (()I“])JI'L‘ with about
$2.5 million in 1953, Average price
is dechining because of nnprmcd
design and manufsctnring  tech
niques.

Military equipment still gets the
lion’s share of tantaimn capacitors
and 1s expected to continue as the
major market as long as missiles
and mintaturization remain domi-
mant trends.

Production of solid-clectrolvte
tantalum capacitors has been dou-
bling cach vear since 1956 and is
now estimated at 2 million a vear,
virtually all in military gear. Vari-
ons kinds of commercial uses are
foreseen.

While contmuing availability of
tantalum wctal is reasonably as-
sured, columbium s heing cved as
an alternative. The two metals are
sttlar and columbinm is onlyv half
as dense. ‘The same refiners make
both, but scemn more interested at
this time in columbium’s nuclear
and high tenperature ;1]]())' pros-
pects.
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NOW...ANY MICROWAVE
COMPONENT CAN BE
BUILT AND ENGINEERED
T0 YOUR PARTICULAR

APPLICATION

Regardless of complexity, de-
sign or tolerance problems —you
can get UHF or microwave com-
ponents that are job-engineered
to your application. All units
are delivered, electrically tested
and proven, ready for immediate
operation.

Components can be built from

your prints or can be designed
and built to integrate with the
application. Close and confi-
dential coordination is main-
tained from drawing board stage
to installation.

Range of assemblies is prac-

tically unlimited —from dc. to
over 40,000 mc., military or in-
dustrial. Typical examples are
these components, delivered

ready for field use:
Telemetering .

Tuneable
$-Band

Transmitter Cavity—
re-entrant type, pulse out- -
put150w.,operates at extreme altitudes

and under extreme conditions of tem-
perature, humidity and salt spray.

Improving szgnal to-noise ratio .

selectivity ... e

Tuneable

UHF
Pre-Selector—
relatively low frequency

coaxial resonator with very low inser-
tion loss, extreme selectivity and very
high s gml -to-noise ratio. Especially

adapte

to use in aircraft or in crowded

communication bands.

Calibrating...designing
S-Band

components...

$-Band
Signal
Generator_
Cavity —
re-entrant type,

complete with thermistor mount and
calibrated variable attenuator. Fre-
quency range 2700 to 3400 mc.

CUSTOM-ENGINEERED

°

Get the facts on our com-
plete design, engineering
and mechanical fabrication
facilities. Have us quote
on your needs—cavities,
mixers, duplexers, multi-
gliers, rotary joints, twists,

ends and other com-
ponents or assemblies,

Contact us today. Request catalog.

J-V-M MICROWAVE
COMPANY

4631 LAWNDALE AVENUE, LYONS, ILLINOIS

Phone: Lyons 3-7990 TWX: Lyons, M, 2796

CIRCLE 23 READERS SERVICE CARD
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MILITARY BUSINESS

B-58 Control

Half of Bendix’ $50 million in

contracts has gone to subs. “Enor-

mous’ military and civil future seen

TITERBORO, N. J.—Recent unveiling of the con-
trol svstem that cnables man to flv the B-38 Tlustler
at speeds and altitudes “too alien™ to relv on feel and
judgment has revealed a virtually automatic plane.

AL P. Ferguson, president of Bendix Aviation,
prime contractor for the svstem, calls it “a com-
pletely new way to flv.”  Ferguson also sces “an
cnormous future for the system in both military and
commercial markets.”

To date, R&D and limited production contracts
(22 complete systems have been delivered to weap-
ons svstem manager Convair) have amounted to
approximately $50 million.  lixpected soon is a new
production contract that will amount to at lcast
$25 million more.

Altliough all major clements of the control sys-
tem arc produced by Bendix (600 Bendix emplovees
have been engaged for 3% vears on the project),
about 50 percent of the contract moncey so far has
gone for hardware to 400 subcontractors and ven-
dors.  All transistors and resistors, for example, arc
bought on the outside.

liventual price, when tooled production facilitics
arc available, might drop as low as $150.000 per unit.

The 730-1b, completely transistorized control svs-
tem consists essentiallv of thiree operations: sensing,
computing and actuation.

Scensing data come from the pilot’s controls and
switches, the airplane attitude reference  svstem,

System Unveiled

hecading and navigation data, radio guidance for
range and approach, altitude and speed from the
air data svstem, body rates and accelerations, actuo-
ator positions and velocities and similar information.

I'his Input information is translated into mec-
chanical motion and hence to control of the planc
via three interconnected systems:

e Amplificr computer: Brain of the system, this
2.2 cu ft package contains 140 transistors, more than
2,000 resistors and capacitors, three miles of wire
and 10 electromechanical units containing 14 mo-
tors, 60 potentiometers, 15 synchros and gearing
with ratios varving from 900:1 to 1,235,000:1.

llcre the commands that control the airplanc are
computed and distributed to other parts of the
overall control systen.

Also in the computer is a g-limiting feature that
automaticallv prevents cither the automatic pilot
or the human pilot from commanding a mancuver
that exceeds the structural limitations of the Hustler.
A violent mancuver could disintegrate the plance.

I'he svstem constantly computes the gross weight
of the plane (including fuel present and any cquip-
meut being carried), modifes this value in terms
of acccleration, and maintains Mach and altitude
through automatic trim signals as part of the overall
control function.

e Power Control Linkage Assemblv: Combined in
a single rigid framework, the assembly  contains
mcechanical parts of the control system that trans-
late input signals from the amplifier computer
into lincar action. In all, it contains more than
17,000 parts.  Electronic cquipment in the PCLA
inclhade relavs, servos, potentiometers and switches.

e Surface actuation: lvdraulically controlled.

MILITARY ELECTRONICS

CONTRACTS
AWARDED

e Navy's next big missile project
will be SUBROC, a submarine
launched missile that will attack
both sca and land targets.

It will be more sophisticated
than ASROC (EFrrcrronics Dee.
1. 57). SUBROC system propos-
als have been submitted by more
than 60 firms. FFinal weapon svs-
tem manager will be selected by
negotiation.  Subcontractor  busi-
ness will be big.

e Production of Arma’s tail de-
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fense svstem using closed circuit b
for the B-52C is scheduled to begin
by mid-1958.  Designated  the
AN/ASG-T5, the svstem consists of
five clements: track and scarch ra-
dar sets (GI7), turrct control mech-
anism, computer  (Arma), optical
sights and a tv camera (RCA).

The first four components are
modificd versions of the NIB-9 fire
control system. Adding a tv camera
takes the tail gunner out of the tail
and puts him up front with the rest
of the crew.

Western Electrie gets a $129,592.-
700 contract hoost by the Army for
production of Nike llercules mis-
siles and their related ground equip-
ment,

American  Electronics wins a Sl
million contract from Convair for
gronnd support generators for the
I-100A.

Crosley div. of Avco gets a S1 mil-
lion contract with USAI® for a scrv-
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ice test quantity of closed cirenit
tv sighting link adaptations for air-
craft weapon svstems. Dage 1ele
vision div. of Thompson Prodncts
will be a major subcontractor.

Beckman Instruments s awarded a
contract by Ford Instriments for a
series of precision potentiometers,
motor  gencrators and mzlgnctic
clutches. "The components will be
incorporated into a Navv shipboard
fire control svstem,

Telecomputing Corp, will supply
Armiv Ordnance with nuclear war-
head  test  cquipment  under  a
S1.545.000 contract. ‘I'his contract
is in addition to a S1,000,753 agree-
ment made several weeks ago.

Laboratory for Illectronics will en-
gincer and manufacture 64 AN
TPN-12's, portable landing con-
trol central systems, for Rome Air
Force Depot under a S3.0 million
contract.  The AN/TPN-12 15 a
portable airport traffic control radar
as well as a GCA svstem for locat-
ing and tatking down plancs in bad
weather. Range is over 20 miles,
Accuracy s said to bring a planc to
within plus or minus 20 ft of the
exact tonchdown point,

Melpar will provide Armyv Signal

Supply Agenev with  ten  trans-
ponder  sets,  AN/DPN-48,  with

C-band head nnder a $S161,639 con-
tract.

Radioplane  will  produce  target
drones for Los Angeles Ordnance
District nnder a S165,694 contract,

North American sclls a digital com-
puter to Los Angeles Ordnance Dis-
trict for $250,703.

Preshaw & Thompson will supply
the Los Angeles Ordnance District
with warhead  testing equipment
amonnuting to $496,358.

I-T-E Circnit Breaker will sell 178
Tacan antennas to BuShips nnder
a S1,711.350 contract,

Lockheed will manage instrumenta-
tion «nd flight test programs for
the 191048 and the 1-33A under
$2,519.240 and $400,000 contracts
respectively with ANIC.
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ACEPOT

PRECISION, WIRE-WOUND

NONLINEAR POTENTIOMETERS

0.25% terminal conformity
without padding resistors

A potentiometer without padding resistors produces a smooth out-
put function curve as opposed to a stepped function curve when pad-
ding resistors are used, With the addition of padding resistors there is
also a corresponding decrease in reliability and accuracy since each
padding adds a pair of critical tap-offs to the delicate wire windings.

ACEPOT nonlinear potentiometers have terminal conformity to
0.25% without padding resistors. Desired output function is achieved
by use of unique winding equipment of microscopic accuracy plus
newly developed manufacturing techniques for precision, miniaturized
parts. Dependability is guaranteed with ACE quality control. A tabu-
lation of check points showing voltage ratio versus rotation is sup-
plied for each unit.

Nonlinear ACEPOT

shown actual size,
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ACEPOT WITHOUT PADDING RESI!S-
TORS achieves output function within
0.25 % with smooth curve that fol-
lows application requirements exactly.

SAME FUNCTION WITH PADDING RE-
SISTORS follows stepped curve which
impairs accuracy and  introduces
‘‘tap-offs’’ that decrease reliability.

To meet the exact requirements for your particular applications,
ACEPOTS can be custom designed and mass produced with short
lead time. ACEPOTS in AIA sizes are immediately available in sine,
cosine, square law and logarithmic functions that meet applicable
sections of MIL specs. Call, wire or teletype Dept. F at ACE
ELECTRONICS ASSOCIATES, INC., 99 Dover Street, Somerville,
Mass. SOmerset 6-5130. TWX SMVL 181,

ACE ELECTRONICS ASSOCIATES, INC.
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NORTH FLAT SPRING RELAYS

Time tested and proven telephone de-
pendability for universal application.

e

NORTH CROSSBAR SWITCH
The most economical means of provid-
ing maximum switching capacity (in-
puts to outputs) with relay reliability.

NORTH RVF ROTARY SWITCH

Advanced bank and wiper design af-
fords new flexibility in rotary switch
application.

NORTH IR 207 & IR 226

Hermetically sealed general purpose
and sensitive relays ~ high shock and
vibration resistance meeting Mil. specs.

NORTH REED ARMATURE RELAY

Exceeds critical
requirements in
data switching
systems where
high speed, low
level signals must
be handled with
minimum inter-
ference Dbetween
channels.

i 3
(i

In system design...
THERE IS A
NORTH COMPONENT

THAT IS RIGHT
FOR EVERY
APPLICATION

CIRCLE 25 READERS SERVICE CARD

NORTH “M” AND “E” TYPE RELAYS

Telephone type dependability in minia-
ture size where space requirements
are critical.

North engineers, specialists for over 75 years
in the design, production and application

of relays and switch gear, can take over your
control system design problems and solve
them beyond your specifications. The
accumulated know-how of three quarters of
a century in this specialized field can be
applied to help you - in design, in
component specification, and in complete

system manufacture.

INDUSTRIAL DIVISION

NORTH ELECTRIC COMPANY
844 SOUTH MARKET STREET » GALION, OHIO ‘é{“{j

Available in Canada through
Ericsson Telephone Sales of Canada, Ltd., Montreal 8, P. Q.
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NEW PRODUCTS

AnnounceNewTestInstruments

AMERICAN MEASUREMENT & CONTROL,
Precision Current Bridge

) L3
WAYNE KERR INSTRUMENTS

Vhf Admittonce Bridge

TELETRONICS LABORATORY INC.
Diode Tester

Useful . Lab Ad Facory

Maxniuar reliability of components and cnd products is assured by
the constant usc of testing cquipment—first in the laboratory, and
later on the production line.  On display are some of the more recent
test instruments now being marketed.

A transistor test sct, designed for use by engineers engaged in the
design and development of equipment cmploying transistors, 15 an-
nounced by Owen Laboratorics, Inc., 55 Beacon Place, Pasadena, Calif.,,
(50). Modecl 210-A, extremely simple to operate, can accurately ascer-
tain the basic characteristics of all types of small transistors.

American Measurement & Control, Inc., 240 Calvary St., Waltham
54, Mass., (51), has developed the model 500 precision eurrent bridge.
It will supply cither single-ended or differential current output up
to a maximum of 100 ma. .\ few suggested applications are: testing
moving-coil type galvanometers: testing relays for drop-out and pull-in
characteristics; testing and calibrating d-c micropositioncrs.

Now available from Wayne Kerr Instruments, P.O. Box 801, Philadcl-
phia 5, Pa, (52), arc two vhf admittance bridges designed primarily
for the mcasurement of antcnnas, cables, feeders and  transmission
lines in the 1 to 250-mc frequency range.  “Trausistor characteristics
can be casily determined under working conditions.

Tcletronics Laboratory Inc., 54 Kinkel St., Westbury, L. 1., N. Y,
(53). Specd and convenicnce in production testing arc combined
with laboratory precision in the model DT-257 tester designed to
measure characteristics of medium and low-power semiconductor diodcs.

Manufactured by Armour FElectronics, Inc., 15002 Oxnard Blvd,,
Van Nuys, Calif,, (54), a compact tester measures Loy, figure of merit
of transistors. The test set accuratelv measures factors of both pnp
and npn type transistors at any desired operating level, assuring the
flexibility required for circuit design.

For more information use READER SERVICE CARD
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OWEN LABORATORIES, INC.

Tronsistor Test Set

ARMOUR ELECTRONICS, INC.

Compoct Transistor Tester

auu,m»ummmn‘ ¥

P-C Connectors
one-piece body

1. 1. Buccmz, Inc.. Box 817,
Toledo 1, Ohio. A new series of
printed circuit connectors and new
additions to standard dcesigns arc
announced.

Printed circuit board rceeptacles
arc now one-picce body construc-
tion available in cither tvpe GR
and NI mineral filled phenolic,
NMDG diallyl phthalate or CI°G gen-
crul purpose phenolic. The hoard
receptacle series have a new cou-
tact design to prevent board-to-con-
tact damage. Contact material s
bervilium copper, standard plating
is gold over silver. Nvlon polarizing
kevs permit quick interchangeable
polarizations.

Standard terminations are solder
eve, taper tab (AMP), solder dip
aad wire wrap, for cither single- or
double-sided board circuits. Mini-
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mum creep is dt-ins working volts
are 550 a-¢, 770 d-¢; and test volt-
age is 1,650 s,

The frm has also added new
standard  designs to its series of
printed cireuit terminal strips, ter-

minal conurector strips and contact
strips. Circle 55 on Reader Service
Card.

Connectors

with dip-solder terminals

Gorn Iirecrric Co.. Inc.. $453
Main St.. Stamford. Conn. Printed
circuit boards may now be joined at
right angles cconomically  using
GPC\W conncectors with dip-solder
terminals.

The  connector's  contact  ¢ffic-
icney s such that desired circuit
characteristics can be casilv: main-
tained.  T'he contacts are made of
heat-treated bervllium copper and

so retain their contact force after
repeated  insertions and with-

drawals.  These saine contacts are
so designed that thev mav be also
used for wire wrap techniques.

GPCA\Y connectors are available
i melamine,  plaskon alkvd.  or
dvall-phthalate. Presently the
GPCW with 15 and 22 contacts,
spaced % apart for s . thick
boards. arc available from  stock,
molded in high strength fiber glass
filled  plaskon  alkvd.  Circle 56
on Reader Service Card.

Voltage Monitor

reduces system error

O T Mv’v’hl’“fxf

G. M. Gianxint & Co.. Inc.. 918
liast Green St Pasadena 1. Calif.
The company’s precision voltage
monitors are reducing normal tele-

mietering  and recording — svstem
crrors from 4 or 3 pereent to 0.04
pereent or less. Basicallv,  these
small. lightweight  servo-mechan-
1sins increase  the acenracy of re-
corded data to an accuracy compar-
able with the raw data picked up
by the sensing deviees.

The voltage monitor is a servo-
mechanisim which aceepts analog
signals from sensing devices such as
temperature pml)cs. pressure trans-
duacers, potentiometers, or svinchros.
Output is provided by potentiom-
cters,  svnchros  or  coded  disks.

These are shaft dnven through a
precision gear train at a ratio of
100:10:1  with  respect to one
another. Thus, one output will be
a function of a 100-pereent change
m input signal. the second ontput
a function of a 10-pereent change,
and the other a function of a 1-
pereent change.

These instruments are tiy, a
tvpical  configuration  mcasuring
only 2} in. diamcter by 6 . in
length.  \Vith imput impedances as
high as 100 or 200 K. svstem crror
is no more than 0.04 pereent.  In-
strument accuracy can be improved
in larger units.  Circle 57 on
Reader Service Card.

Power Oscillators

20 and 50 w units

FrecrroNics Internationar. Co.,
145 W, Magnolia Blvd.,, Burbank,
Calif.  "The new  Elin o precision
power units meet the highest pre-
cision  power source requirements
demanded in preflight missile svs-
tem checkouts, precision 400 cvele
gvro testing, meter calibration and
as special power sources for criti-
cal requirements. The 20 and 50
w 1135 v ounits are ideal for hAnal
checkout of a greater varicty of air-
craft “black boxes™. Ultra-low dis-
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tortion and voltage stability make
them the cleancest power source for
outgoing and incoming inspection
procedures.

Units mav be obtained in the
cabinet models (DK1135, DK150) or
rack models (DKIT15R, DK150R).
Precision stability is derived from
an exclusive high-Q 1.C tuned cir-
enit and  special  voltage-sensitive
bridge combined in a circuit cm-
ploving a large amount of negative
feedback. Ability to accommodate
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“/CAST IRON”/

This ice-fishing tackle, invented by me, shows how far
the mind of man can soar if it’s able to. For the technical-
minded: I use a Lazy Daisy 2B flat iron, with 400-1b.
test clothesline and a 7-foot section of old vaulting pole.
When 1 let fly with plenty of wrist whip, a hole magically
appears in the ice, and the fish lurking below get brained.
That’s when I move in fast with my net. What could be
simpler and more ingenious?

About the only thing I can think of is the J & L
Optical Comparator. It’s very simple to operate and in-
geniouser than practically anything. This marvelous in-
strument measures and inspects all sorts of parts and
objects, laterally, vertically and angularly—it also in-
spects by reflection, by tracing and from overhead — and
it’s accurate, too (to .0001").

Don’t take my word for it; here’s an example of the
Optical Comparator on the job at Wallace Barnes
Company Division of Associated Spring Corporation,

wmm wew wes wmm  'The originator of machine tool standards in optical inspection”’ e ewm = =

Bristol, Connecticut. Spring dimensions are checked to
.010” by means of the ] & L Model PC-14 Comparator,
using a grid chart a1 10 magnifications. Accurate posi-
tioning of the springs is maintained by means of a focal
plane glass on the staging fixture.

The special tools used in manufacturing various types
of springs are also inspected on the J & L Comparator.

There are eleven models available—from a 7" Bench
type to a 30" floor model. For complete details, send
this coupon ftoday.

-_——
JONES & LAMSON MACHINE COMPANY, Dept. 710, 539 Clinton Street, Springfield, Vt.. U.S. A,
Please send me Comparator Catalog 5700, which describes the complete line of J& L Optical Comparators,
name title street
354 COMpany city zone  state
ELECTRONICS business edition — April 4, 1958 CIRCLE 26 READERS SERVICE CARD 35



linc voltage variations makes the
cquipment an ideal source of a-c
reference voltage or power supply

Modular Enclosures

for critical applications.
The DK-115 and DK-150 have

virtnally - zero source  impedance.

Audio frequencices are between 250
and 15,000 ¢ps.  Cirele 58 on
Reader Service Card.

a complete system

Lcin NMerarrorairs Core., 630
Congdon Ave., Flgin, 1L, has cn-
gincered a complete  svstem of
modular  cquipment  and  instru-
ment cabinets for use o automo-
tive, communications, automation,
clectronie, wissiles and nuclear re-
scarch industrics.

In using linicor units, enginecrs
can tailor-make to their own speci-
fications almost anv  combination
of interconnected, expandable en-

closures, housings, cabinct baunks,
or even complete control rooms.

The expanded selection of basic
frame designs now includes shelf-
licight, counter-height, and  desk
height units in a complete variety
of sizes.

Mass  prodoction  of modular
frames and “skins” reducees design,
development, and machine sct-up
time  costs. Merelv by drawing
parts out of stock, finished  cabi-
nets and cousoles can be quickly
assembled, expanded, or intercon-
nected. Cirele 59 on Reader Serv-
ice Card.

Static Inverter

transistorized unit

Prrkins Excinerring Corp., 345
Kansas St.. I Scgundo, Calif., an-
nounces a newly designed  com-
pletelv transistorized static inverter
to supply d-c and a-c power in tar-
get drones. Naodel M-977 contains
no moving parts, and operates from
a 2829 v dw input to provide,
simultancously, outputs of 150 v
d-¢c =5 pereent at 140 ma, 6.5 v
a-c = 0.5 pereent at 2.1 amperes,
100 cps. = 5 pereent (100 psec rise
time), and — 225 v d-¢ += 10 per-
cent at 50pa.

Decade Counter

completely transistorized
P Y

I'esco Controxents, 108 Cum-
mington St.. Boston, Nlass., an-
nounces a completely transistorized
decade counter capable of counting
at rates as high as 150 ke In com-
pact size, the wuit has an casy-to-
read visual display featuring large
3 m. numerals back-lighted on a
translucent plastic pancel. Becanse
only the desived digit mayv be seen
on the plastic panct, nonambignous
readout 1s assured, regardless of am-
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bicnt light conditions.

The counter, designated model
C1-101, incorporates rigged, plug-
in, encapsulated flip-flop circuits for
highest reliability. A 9-pin socket
provides decimal or binary coded
decimal clectrical output for remote
ndication purposes. Becanse of the
solid  state  cirenitry cmploved,
power consumption is  extremeh

low (120 mw) and onlv two supply

voltages of =3 and —10 v are re-

The inverter has a load regula-
tion of =+ 3 pereent and a ripple of
0.1 percent rms. Ffhicieney at full
load is 85 pereent and the tempera-
ture range over which it operates
withm specifications is — 54 C to
+ 71 C. Dimensions are 3 . wide
by 4 in. long by 4 in. deep, and it
weighs 22 1b maximum. Built to
meet environmental  requirements
of specification NILA1G-52720 the
unit is ruggedly constructed and s
mounted by means of four No. 8§
mounting  studs.  Opcerating  alti
tude is up to 50,000 ft. For further
details  write on vour company
letterhead.

e
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quited to  operate  the  counter.
Power and input signals are fed to
the counter through a 9-pin minia-
ture plug which facilitates chussis
mounting.  Circle 60 on Reader
Service Card.

Vswr Indicator
priced at about $195

Avto Sciennivie Co., 855 Com-
mercial St.. Palo Alto, Calif. Model
[-32 standing wave ratio indicator
s a portable, self-contained unit,
built to NT-15-T6400A. Tt is used
to measure vsar o 50 ohm RG
S U transmission lines. Power he-
tween 10 and  1.000 w can be
handled over the frequency range
of operation of 250 to 350 ke. The
unit withstands voltages developed
with vswr up to 20 to 1. Accuracy
for vsur between 11 and 10:0 s

10 pereent. Cirele 61 on
Reader Serviee Card.

Vhf Transceiver
for standby use

Torr InpusTrIEs, INC., 5255 West
102nd St., Los Angcles, Calif., has
mtroduced a vhf transceiver for use
as a standby conmumication unit,
It is the first unit of a new Topp-
Ilvte Tine of commercial aircraft
communication,  navigational and
flight contro! cquipment.

The transceiver s crvstal-con-

trolled and covers any two-me band
from 1S to 132 mce. ‘T'he entire
umt Ats a standard 35 . paned
openimng and  extends behind  the
istrument pancel. Complete with
its own bullt-in power supplv. it
operates from cither 14 or 28
sonrces. \Weight of the it is Tess
than 5 1b.

The transmitter has an output of
28w, conservativelv. The unit op-
crates  at headphone  or speaker
levels. Back-lighted  dial. rugged-
ized tubes and built-in antenna re-
lav are also included on the trans-
ceiver. ‘The it is also designed
for conmmumcation use in airport
and industrial vehicles, Cirele 62
on Recader Service Card.

Transducer Test Set
for the aircraft industry

Dorsitrr Lasorarories, Inc., 401
1. Bovd St., Norman, Oklahoma,
Designed  for  the  aircraft  and
missile industries, the model 25
transducer test set graphicallv plots
the performance of clectromechan-
ical transdueers sueh as svncros,
difterential — transformers and  re-
solvers.  Iither direet comparison
of the ontput of two transducers, or
the difference between a standard
unit and a test transducer may be
plotted.

Both a-c and d-¢ transducers mav
be tested and functions of cither
X vs Y or X-Y vs X are antomatice-
allv plotted. "The a-c input im-
pedance is 80 K and the d-c imput
npedance 1s 2000 K minimum.
Maximum d-¢ input voltage is 500
voand maximum a-¢ input is 150
v rms. Both XN and Y a-¢ coordi-
nate inputs are independently varni-
able over § ranges from 1 v to 150
voand the frequeney response of

ELECTRONICS business edition — April 4, 1958

CHATHAM

- SELENIUM
RECTIFIERS

|
i
|
|
|

Lighter, Smaller, Stronger,
Unexcelled in Performance

These exclusively Chatham fea-
tures are the result of years of
pioneering achievement in the
design, development and produc-
tion of custom-made selenium
rectifiers to specific applications.

Whatever your rectifier re-
quirement —low voltageand high
carrent, high voltage and low
current or any other combina-
tion—Chatham’s unapproached
experience in this highly special-
ized field is readily yours. Please
contact Engineering Depart-
ment, Chatham Electronics,
Livingston, N. J.

CHATHAM ELECTRONICS
division of
TUNG-SOL ELECTRIC INC.
General Offices and Plont: Livingston, N. J.

l. Sales Offices: (HICAGO, DALLAS, LIVINGSTON, LOS ANGELES |

CIRCLE 27 READERS SERVICE CARD
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A Message to Executives
Seeking a New Plant Site

Check these 3 Important
Plant Location Advantages in

PENNSYLVANIA

100% financing
for your new plant

Complete financing on lease-
purchase plan—low interest rate—
deferred amortization, Plant
“shells” now being readied for
completion, Inspection welcomed.

Improved ‘‘tax climate”

No capital stock and franchise
taxes—no machinery and equip-
ment taxes—no stock transfer tax
—no state personal income tax—
reduced manufacturer’s sales tax.

Plant location services

Staff specialists available to serve
industry, engineering firms, man-
agement consultants, industrial
realtors and others with fully de-
tailed plant location data,

For free copy of pamphlets on
these Pennsylvania Plant Loca-
tion Advantages, write or call:

PENNSYLVANIA DEPARTMENT OF COMMERCE
Main Capitol Building
1107 State Street, Harrisburg, Pa.
Phone: CEdar 4-2912

U U

CIRCLE 28 READERS SERVICE CARD
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the transducer test sct is lincar from
60 to 5,000 cycles.  Optional auxil-
lary cquipment includes audio os-
cillator and d-c  power supply.
Circle 63 on Reader Service Card.

Circular Pot
all-metal, pressure sealed

Huarenurey, Ixc., 2805 Canon St.,
San Dicgo 6, Calif. A new all-
mctal pressure scaled potentiometer
is now in production. It is avail-
able in single or dual units.

It alrcady has qualificd for severe
cnviromental requirements, includ-
ing humidity, salt spray, sand and
dust.  Temperature range is from
—065 I' to 257 I, or higher on
special order, vibration to 10 g,
shock to 30 g It is lincar to %
pereent.

The instrument can be provided
with taps and a varicty of resistance
clements.  Circle 64 on  Reader
Service Card.

Silicon Rectifiers

axial lead

TransirroN  Krecrronie Core.,
Wakefield, Mass. New axial lead
silicon rectifiers have current rat-
ings to 750 ma, and voltage to

1,000 v. Three proposed military
tvpes, the 1N538, IN540 and
I1N547 arc available along with a
widc varicty for industrial and com-
mercial use. They offer high for-
ward conductance and low inverse
current at high operating tempera-
turcs, making them  particularly
suited to power supply, magnetic
amplificr and low frequency switch-
ing applications. The small her-
metically scaled axial lead package
can be casily mounted without in-
sulation.

These junction silicon rectifiers
arc available in high temperature
tvpes (150 C) and gencral purpose
tvpes (100 C) described in bulletin
TE-1351. Circle 65 on Reader
Service Card.

Marking Machine
for cylindrical parts

Marken Macmixe Co., 157 Con-
gress St., Keene, N. H. Manufac-
turers of potentiometers or other
cvlindrical components can now im-
print trademark, code detail and
terminal designation in registration
around the periphery using a model
45ACG machinc.

Potentiomceters are fed to a chuck
and by mecans of an air operated
unit they are automatically offsct
printed and cjected at a rate of 30
per minute. Adjustments are casily
made for a range of diameter and
shaft lengths.

Markem masterplate and type in-
scrts provide fast and casv change
of any or all of the legend. Spe-
cialty air-dry inks arc available for
a wide range of component mate-
rials.

This beneh mounted machine
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TELEMETERING
COMPONENTS
for Severe Environment

has a maximum imprint area of
2/ in. by 61% in, and is powered
bv a } h-p motor. Circle 66 on
Reader Service Card.

Tubular Capacitors
uhv type

HIGH POWER RF SWITCH, TYPE 1696 will switch a transmitter
from one antenna to another at high power levels without mis-
matching the transmitter for safe switching under power. This
unit is also applicable for ground use. FREQUENCY RANGE: 215
to 250 Mc/s (other ranges on special order); ATTENUATION:
0.25 db, maximum; POWER RATING: 100 watts R.F. C.W,
VSWR: 1.2 maximum; SWITCHING TIME: .15 sec. average;
size: approximately 22 inch diameter by 42 inch long; WEIGHT:
2 Ibs.; ACTUATING POWER: 6 watts D.C.; CRoss TALK: 27 db down

Corverr-Dusrnirk - Frrcrric
Corp., South Puainficld, N, .
Designed  expressly for uhv dc
filtering, pulse  ncetwork,  voltage
doubler and hv- de energy-storage
applications, the new tubulars are

available in voltage ratings fiom 25
kv to 200 kv,

l'mploving the double-end  de-
sign, with cast aluminum cud caps
serving both as mounting mcans
and clectrical tenminals, these ca-
pacitors permit casv, cconomical
installation in compact banks. "I'his
type of constructicn provides a
long creepage path, and climinates
terminat flashover.  Seven end-cap
stvle combinations are offered to
meet various reguircments.

These heavy-duty tubuiars arce
widelv used in military, industrial
and scientific rescarch  equipment
cmploving h-v circuits.  Applica-
tions include betatrons, energy
storage, nuelear accelerators,  im-
pulse-test apparatus, also as capaci-
tors for pulse network application
with external coil, and in x-rav and
other  voltage  doubler  circuits.

Circle 67 on Reader Service Card.

Transformers
built to order

L& Errcrrosics, 476 So. San
Jacinto Ave., San Jacinto, Calif,,
has introduced a new transformer,
the LIT series, designed soccifically
to meet the exacting requirements
of transistor inverters and power
supplics. Fxtreme care is used in
their design, with respect to d-c

ELECTRONICS business edition — April 4, 1958

into unused channel; SEQUENCE: Make-before-break.
ANTENNAS, tailored to specific missile requirements.

+ SHOCK: up to 100 G

* TEMPERATURE:
Anténnas and Type 1231:

Type 1273:

ENVIRONMENTAL SPECIFICATIONS FOR HIGH POWER RF
SWITCH, ANTENNAS, DIPLEXER AND VSWR MONITOR

* VIBRATION: up to 20 G at frequency of 2000 cps.
Type 1696: —40°F to +250°F.

Up to 350°F, (Type 1231 made of Invar may
be pravided¢ at extra cost for use up to SOO°F.)
Calibration shift of less than 3% between 70°F,
and 310°F.
as —40°F.

¢ ALTITUDE: Unlimited. All units are hermetically sealed.

Satisfactory operation as low

DIPLEXER CAVITY, TYPE 1231
Two Diplexer Cavities and circuitry
comprise DIPLEXER which feeds sig-
nals from 2 - 100 watt transmitters
into a single missile antenna system.
Frequency Ranges: 215 to 250 Mc/s,
other ranges on request; Frequency
Spacing: 3 Mc min.; Size and Wt.;
each cavity approx. 3” diam. x 4
long. TRIPLEXER with characteristics
similar to Type 1231 can be supplied.

HYCON

VSWR MONITOR, TYPE 1273
This unit monitors RF Power, VSWR
and Side-Tone amplitude and furnish-
es 2 d-c voltages representing incident
and reflected power so that antenna
power measurements may be made.
Power Handling Capacity: up to 500
watts output to Indicator: one volt
{nominal) from 500 ohms. Frequency
Range: 100 to 400 Mc/s. Factory
calibrated at desired frequency.

EASTERN, INC.

75 Cambridge Parkway

79'

Dept. A Combridge 42, Massachusetts
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If it’s
TOWERS you'
need, check

ROHN

FIRSTL

AMERICA'S FINEST
COMMUNICATIONS
TOWER OF ITS KIND
... WITH EXCLUSIVE
BUILT-IN ECONOMY

Reduce Costs

—by getting a tower spe-
cafically for your job. These
towers are suitable for use
up to 300 feet guyed —or

3 self supporting to 50-60 ft.!
1 ROHN towers are in daily
3 use for micro-wave, radio
and dozens of all type com-
munications requirements
throughout the Ul S.—at
big savings—yet more than
do the job! Can be used for

! a multitude of jobs.

\/ Proven design

—get tull enginecring
data to prove superiority.
Gleaming, hot-dipped gal-
! vanized finish available—
; - stays shiny and new—no

painting needed. Design
tully tested —proved by
thousands of instaliations.
Easily shipped and inexpen-
sively installed. Cross pieces
torm natural ladder tor serv.
ing.

oo

Special Towers

—you're invited to sub-
mit your requirements.
Towers will be built to your
specifications if practical.
Let us know your needs—
ROHN can satisfy them
BEST when it comes to
towers of this type.

Shown here is @ Robn No. 30
tower used for rudio communications
by Central Illinors Light Co. Note slim, sleck
appearance—rtakes little spuce—jyet places
antenna high into air for good
COMmunications.

Send for new 'Specifications &
Price” catalog for Rohn Communi.
cations Towers. Your inquiry will
receive prompt attention. Rohn
FEPresentatives are Coast-to-coast to
serve you. Write—phone—wire

ROH N Manufacturing Co.

116 Limestone, Bellevue
Peoria, Illinois
“Pioneer Manufacturers of TV and Com-
munication Towers of All Kinds."
CIRCLE 30 READERS SERVICE CARD
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balance and fidelity of pulse shap-
ing.

Unless  otherwise  specified  all
standard models are equipped with
a precision tertiary winding,  ac-
curately balanced for purposes of
feedback. The use of high quality
misulating waterials, as interwind-
ing isolation and external covering,
and the highest quality: magnetic
materials allow munimum size re-
quircinents and optinnuu perform-
ance characteristics.

The company will quote on anv
quantity of prototypes or produc-
tion to meet customers’ special
voltage and current ranges. Circle
68 on Reader Service Card.

Supply Unit
for ground power

Prrkiny Excizeerixe Core., 345
Kansas St., El Segundo, Calif., an-
nonnces a 24-32 voat 1,500 ampere
silicon rectifier tvpe ground power
regulated  d-¢ power supply. The
unit is completely  tubeless, con-
tains 1o moving parts (except cool-
mg fan), and has a d-c output
voltage of 24-32 v at continuous
load capacities up to 1,500 am-
peres. Regulation acenracy is =1
pereent over the cutire output volt-
age range which applies for any
combimation  of line and load
changes under the worst conditions.
The power supply is especially de-
signed for grounil power, missile
checkout and testing applications.
[t 1s also well suited for centralized
d-¢ power installations.

Designated  model No.  NMRS-
2432-1500, the unit has a ripple
of 1 pereent rms maximum.  Fur-

ther details and engineering speci-
fication sheet may be obtained by
writing on company letterhead.

Generator/Scope
combination unit

Narcont Instrruarents, 111 Cedar
Lane.  Englewood. N, J. an-
nounces a combined sweep gen-
crator and oscilloscope,  model
1104, 1. for visual alignment  of
tv and - receivers, prodnction
testing of i-f transformers and f-m
discriminators and antenna matceh-
mng.

The rf range is 45 to 115 me
and 174 to 216 mc. frequencey
swept 500 ke to 10 me. Output,
via piston attenuator, 1s 250 mv
nmaxiniunt.

T'he instrmment has i-f and video
ontput in the range of 5 ke to 40
me and built inert display which
cat also be used as a normal oscil-
loscope. ‘Three  crvstals provide
nrarkers at 50 1 and 0.5 mc and
there s calibrated vuariable marker
to simplify precise measurements,
Circle 69 on Rcader Service Card.

Capacitors

for low voltage use
Barco Risearcn  LABORATORIES,
Inc., 49 Iidison Plice, Newark.
N, J.. has available precision capaci-
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tors for low voltage application.
New plastic diclectric material offers
exceptional space savings for tran-
sistor circuitrv. Insulation resistance
10® ohms at 25 ¢ cnables the
units to hold a charge for long
periods without derating,  Operat-
ing temperature without derating
is 55 C to 200 C.

Modcl 14 has  capacitance
ratings of 0.001 to 0.1 uf; voltage
rating, up to 50 v d-c: tolerance, as
low as = 1 pereent. ]

A full hermetic scal plus ex-
tremely rugged  construction  pre-
vents damage despite severe shock
and vibration. Cirele 70 on Reader
Service Card.

Uhf Triode '
in compact envelope |

Aarererex Frecrronic Corre., 230
Duffv Ave,, Hicksville, 1. I, NU Y.,
has announced a new coaxial ulf
transmitting triode. designated as
tvpe 7004 and  characterized Dy
outstanding  high-frequeney pcr-I
formance in a very compact en-
velope. It was developed for uhf
oscillator, amplificr and frequencey
multiplier service, especially where
space is at a premium. [t has an
external anode and is foreed-air-
cooled via an integral radiator.

Maximum ratings apply up to
900 e, making it suitable for an
unusually wide range of h-f com
munications applications.  Maxi-
mum plate dissipation is 300 w.
Both a glass and a cermnic version
are available. Circle 71 on Reader
Serviee Card.
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EXCEEDED

by these ZResinite Sleevings

Just two sleevings—one source—car. supply all your needs for
every grade of MIL-I-63IC vinyl insulation. Resinite EP-69A
and Resinite Hi-Heat 105A not only meet every requirement,
but far exceed specifications. Simplify ordering, reduce inven-
tory with thase two fine Resinite sleevings.

EP'69A for low temperature and general
purpose use. Wide working range from — 48°C
to 90<C. Dielectric to 750 volts,/mil. Corrosion,
oil, fungus and flame resistant. #20 AWG
through 2v2’* ID. 5 standard colors, others
available.

""'HEAT IOSA for high temperature

use where outstanding resistance to heat and
oils is reauired. For continuous operation from
—21°C through 105°C. 1000 volts/mil average
dielectric. Exceptionally high flame, fungus and
cut-through resistance. #24 AWG through 22"
{D. 11 standard colors, others available.

Write us your requirements and we’ll sulimit samples and per-
formance data on appropriate sleecings, tapes or lacing cords.

Re

THE Wﬂ’de” CHEMICAL COMPANY Resinite Department
Plants: Santa Barbara, Calif. * No. Andover, Mass.

SPECIALISTS IN VINYL SLEEVING AND TJBINS FIR THE AIRCRAFT, ELECTRON.CS, ELECTRICAL AND PHARMACEUTICAL FIELDS
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JoB
FOR

MailMaster

with the flexible
wire fastener.

The extra strength
and light weight of
Mason’s famous
shipping box makes
it the ideal package
for in-plant storage
and assembly.

BOX COMPANY

ATTLEBORO FALLS, MASSACHUSETTS
NEW YORK — 175 FIFTH AVENUE

Write Today for Colorful Catalog: Dept. Al

CIRCLE 32 READERS SERVICE CARD

Ac E for

EXTRUDED

L

PLASTIC PARTS “iJiu

fast...
at lowcost

RODS « TUBES « SHAPES -

in all colors...in your choice of i
PLEXIGLAS o LUCITE « ETHYLCELLULOSE s
POLYETHYLENE o ACETATE o BUTYRATE o
in stock...or quickly made toyour specifications. s =
Write, wire, phone for bulletin, samples and prices M~ *1——-../1/

...or send specifications, blueprints, for immediate
quotation.

ACE PLASTIC COMPANY

91-32Van Wyck Expwy., Jamaica 35, N. Y. JAmaica 3-5500
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Literature of

MATERIALS

Sclf-Adhesive Felt. \W. H. Bradv
Co., 727 W, Glendale Ave., Mil-
waunkee, Wis. Product data shect
No. 187 tllustrates and describes a
line of sclf-sticking Quik-l'elt, pre-
cut in a wide varicty of shapes and
sizes.  ‘The material  deseribed  1s
designed for protection, cushioning,
and scaling and insulation. Order-
g information and prices are in-
cluded. Cirele 72 on Reader Serv-
ice Card.

COMPONENTS

Custorn T'ransformers For In-
dustry.  Light Electric Corp., 214
Lackawanna Ave.. Newark 3, N
An S-page catalog completely de-
seribes the company's general line
of custom-built transformers and
related products, giving application
data and features. Cirele 73 on
Reader Scrvice Card.

High Torque Motor. ‘I Vik
ing Tool and \Machine Corp.. 20
Main St Belleville 9. N. ], De-
sign features. specifications. dimen-
sional  drawings, photos and  ox-
ploded views of a new miniature
high torque motor arce described
and llustrated in a 2-color data
sheet. Cirele 74 on Reader Serv-
ice Card,

Polarized Relavs. Naguctic De-
vices, e, 712 East St I'rederick.
Nd. Bulletin PR-A deals with the
tvpe 300 polarized  relavs which
features small size, ruggeduess and
comparatively simple design. Circle
75 on Reader Service Card.

EQUIPMENT

Square Wave VModulator. Wein-
schel ingineering, 10303 Mctro-
politan Ave., Kensington, - Md.
Bulletin® No. 47 deseribes  the
NMO-TA, which s used to 100-per
cent square wave moduolate -f sig-
wal sources mcluding khvstrons. ‘T'he
mstrinnent discussed s used where
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the Week

a high stability is required for the
audio frequency of the modulated

-t signal. Circle 76 on Reader
Service Card.
Closed Circuit TV. Insul-8

Corp.. 13069 Industrial Road, San
Carlos, Calif. A 0-page pamphlet
describes Vicon closed cirenit tele-
vision systems. The pamphlet gives
complete, casv-to-read  descriptions
of Vicon cameras, camera control,
monitors, and accessories,  with
technical information confined to
a specifications page. Circle 77 on
Reader Service Card.

Power  Supplics.  Trans  Elee-
tronics, Inc., 7349 Canoga Ave,,
Canoga Park, Calif. A file drawer
folder (12 pages) contains catalog
sheets on a standard hine of clec-
tronically regulated laboratory
power supplics giving specifications,
dimensions and  other  character-
istics. Circle 78 on Reader Serv-
ice Card.

Transistorized  Power  Supplies.
Hyperion, Inc., 1449 Washington
St.. West Nawton., Nass. ‘Transis
torized  power supplics, regulated
and unregulated. are deseribed in a
new t-page folder covering a-¢ to
d-c. d-c to d-c and d-c to a-c cquip-
ment. Cirele 79 on Reader Serv-
ice Card.

FACILITIES

Fngineering Jobs. CGS Labora-
tories.  Inc.. 391 Ludlow St
Stamford. Conn. ‘The perplexing
gquestions which face a graduating
engineer looking for a job are in-
formally discussed in a new 13
page booklet entitled ~Getting an
Lnginecring Job.”  Circle 80 on
Reader Service Card.

Induction Heating.  Lepel Tligh
I'requency Iaboratorics. Inc.,
Woodside, N. Y. 'T'he second issuce
of the induction heating Review
contains many teresting applica-
tions and articles on  high  fre-
quency induction heating,  Circle
81 on Rcader Scrviee Card.
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IRCRAFT

RMAMENTS, INC.

Cockeysville, Maryland

ARMORED VEHICLES

to meet any

& MECHANICS

® STRUCTURES

® ELECTRONICS

® AERODYNAMICS

® ELECTRO-MECHANICS

ORDNANCE and EXPLOSIVES

MISSILE TRAINING SYSTEMs 8 R0l ,.-
A SUBSIDIARY OF UNITED INDUSTRIAL CORP.

CIRCLE 34 READERS SERVICE CARD

FERNETIC CO-NETIC
TAPE CONTAINER

Protects Broadcasting, Military
& Automation Tapes

Provides simulta-
neous high and low
intensity magnetic
shielding as wel! as
high and low fre-~
guency magnetic
shielding for valuable
magnetic tape record-
ings from all extra-
neous fields produced
by generators, power
supplies, trans-
formers, magnetic takles or surface grinders, magnetic chucks,
de-gaussers, solcering guns, motors, power lines, welding
machines, soienoids, and other stray fields around radio and
TV stations, factories, laboratories, etc.

Valuable tape recordings safely stored to remain clear and
distinct, avoiuding crackling and other distortions. Shielding
strength continucs undiminished indefinitely without periodic
renewal or other servicing because Fernetic Co-Netic does
not retain residual magnetism. Shielding qualities cannot be
lessened by shock, vibration or other disturbances during
handling or usage. Sturdy containers available in many con-
venient round or rectangular shapes,

Protect master tapes which run automatic machinery,
guided missile flight recordings, radio & TV commercial and
program tapes, hi fi and historical tapes, delicate instruments
during transport, etc. Write today for details.

MAGNETIC SHIELD DIVISION PERFECTION MICA CO.

1322 No. Elston Ave., Chicago 14, Il

P.S. Also available: Cathode Ray Tube
Shields, Transformer and other high and

low level shielding...constructed to your
specification from non-shock sensitive

VERSATILITY ™

customer requirement

non-retentive Fernetic Co-Netic.

CIRCLE 35 READERS SERVICE CARD 43



BROADCASTING

Low-Cost Scenes for Color Tv

New device inserts backgrounds
for shows by using slides, film on

two-camera system

A RECENT DpEVELOPMENT of iInterest to color tv
broadcasters is slated for discussion this month at
the National Association of Broadcasters conven-
tion in Los Angcles.

‘I'he deviee, Chroma Key. takes images picked up
by two television color cameras simultancously, and
combines them into a composite picture.  With
this technique, actors on a bare stage will appear
against scenic backgrounds provided by color photos,
movic film strips, or miniature scts.

‘The device costs about $750. RCA officials sav
that no current plans for merchandising exist at this
time, but feel that such plans may materialize later
when design and production figures, as well as
applications, are thoroughly jelled.

The system uses two cameras.  The first picks
up the performer before a solid color background.

FCC ACTIONS

® Revises  Radio  liquipment
List. Part A, List now indicates

for tv transmitters. and “t_\'])c ap-
proval” is required for tv trans-
lators. Copics of the list are avail-
able for inspection at FCC offices.

Albany, N. Y., KSL. Salt TLake
Citv. Utah, for extension of time
to June 2, for filing replv com-

e Permits  KWKI1-KMWKIT-1M\.
Shreveport, La., to transfer control
that “type acceptanee” is required from W. 11. Bronson to T'imes
Publishing Co., Ltd.

e Grants anthority
Telephone and Telegraph Co. to
supplement  existing  facilities be-
e Grants request of WROW,  tween San Bernardino. Los  An-
geles and San Dicgo. Calif.

e Grunts Western

The sccond picks up the scenerv.  Both camera
outputs arc routed through the unit where the
performer’s image 1s “ctched out™ clectronically and
mmserted 1 the seenery picture.

This cffect is produced by having the solid color
background trigger the scenery camera. During the
interval when the live camera is scanning the actor,
the scenerv camera is turned off automatically in
association with the special cffects amplifier.

Actors must not wear clothing the same color as
the background screen because the scanning action
will kev in the scenery whenever it encounters this
color. An actor wecaring a bluc tic before a solid
bluc background, for example, will appear to have
a tieshaped hole in his body through which the
background will be visible.

The deviee was first used on colorcasts last fall
in Tollvwood.  Chicago and New York stations are
now cquipped with the new deviee.

The effeets do not require color reccivers  for
successful viewing, but arc picked up cqually well
by black-and-white scts.

STATION MOVES
and PLANS

WIIIN, Providence, R. 1., secks
volntary transfer of control from
R. D. Bucklev to J. P. Hanev and
R. I1. Gerken.

to  Pacific

WRAC, Racine. Wis., asks per-
nmission  to determine operating
power by dircct measurement of
antenna power.

Union  spe- KWTIIN, Fort Smith, Ark.. files for

renewal of license.

ments on proposal to extend day-
time a-m operating hours.

e Gives KINY. Juncau, Alaska,
permission to determine operating
power by direet measurement  of
antenna power.

o Amends Part 9 of aviation
rules to reflect more clearly the
“long established policy™ that is-
stance of an acronautical fixed sta-
tion anthorization is  penmitted
only to the licensee of an acro-
nautical  cnroute  station  with
which the proposed fixed station
will be associated.
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cial permission to amend tariff on
not less than one dav’s notice to
set up subscriber rates  covering
class N1 scrvice on hockev games
to be plaved at Arcna, Philadel-
phia, and  Arcna, Washington,

D. C

e Grants c-p for onc base sta
tion. 100 mobile units to Sonthern
Bell “T'elephone and "Telegraph Co.
to be located in Iuntsville, Ala.,
area.

e Dismisses K'I'VU, Qakland,
Calif.. application for completion
date extension.

WDOT, Burlington, Vt., tenders
request for ¢-p change from 1,400
to 920 ke, power increase from 250
watts to T kw, and change from
unlimited to davtime hours.

KGMS-FM,  Sacramento, Calif.,
asks for extension of completion
date.

WBWC, Berea, Ohio, applices for
c-p for new fm broadeast station
at Baldwin-Wallace college.

KPAX, San Bernardine, Calif,
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How to keep informed on the

part of your business

AT YOUR FINGER TIPS, Issue after issue, is one of your richest veins

of job information — advertising. You might call it

the “with what” type — which dovetails the “how” of the editorial pages.
Easy to read, talking your language, geared specifically to the betterment
of your business, this is the kind of practical data which may

well help you do a job quicker, better — save your company money.

Each advertiser is obviously doing his level best to give you

helpful information. By showing, through the advertising pages, how his
product or service can benefit you and your company, he is taking

his most efficient way toward a sale.

Add up all the advertisers and you've got a gold mine of current,
on-the-job information. Yours for the reading are a wealth of data and
facts on the very latest in products, services, tools . . .

product developments, materials, processes, methods.

You, too, have a big stake in the advertising pages. Read them regularly,
carefully to keep job-informed on the “with what” part of your business.

.‘Z’-.m;\_
M-CRAW-HILL Amm

';';' FOR BUSINESS'
N\ e
RSN )24
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McGRAW-HILL PUBLICATIONS
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A CONCEPT OF SCIENCE

Five years ago, The Martin Company con-
ceived a unique undertaking in the field of
pure science which grew out of a belief that
our own and our country’s resources in crea-
tive scientific research must be greatly

enlarged and cultivated.

We believed that the country—and the Com-
pany —that concentrates on short-range ma-
terial achievements, without a deep concern
for the creative source of tomorrow’s even

greater achievements, will have no tomorrow.

Itisnowthree years since that belief motivated
management’s action with the foundation of
a program in pure research. Known as the
Research Institute of Advanced Study, RIAS
is now a substantial organization staffed by
scientists who are working in many fields,
including theoretical physics, biochemistry,
metallurgy and mathematics, without short-

range applied research requirements.

Today, the increasing appeals to industry and
the nation for accelerated activities in basic
research give the RIAS story a special signifi-
cance. For creative research in pure science
is the true life source of our technological
security — the “seed bed” from which our

national strength shall continue to grow.

]
AVE £ FE T 8§ Ny

BALTIMORE 'DENVER ORLANDO

submits application to allow vol-
untary  transfer of ¢p to S. R,
Corwin.

WIOD, Sanford. Fla.. has license
assigned to Sanford Broadcasting.

WIPK, louisville, Kv.. reccives
¢-p to increase erp to 20 kw, re-
duce antenna height to 245 ft. and
change antenna system.

KAST, Amcs, lowa, i1s granted
modification of license to change
name to Story County Broadcast-
ing Co.

KOIK, Lakeview, Orc.. continues
operations under authority which
allowed sign-off at 7 p.m. from
NMarch 1 through Mav 31 due to
severe cconomic conditions.

KSTR, Grand junction, Colo.. gets
permission  to change  antenna-
transmitter location.

KFDR, Grand Coulce, Wash., ob-
tains ¢-p to install new transmitter.

KDCO, Durango. Colo., is granted
modification  of cp to change
studio  location, remote control
point, and transmitter site.

WCSC, Charleston, N. C., re-
celves ])Cl’l]lih.\'i()]] to opcrate trans-
mitter by remote  control while
using nondirectional antenna.

XETV, Tijuana, Mexico, slated to
receive  programs  produced  and
transmitted by California Western
University, San Diego, Calif.

WSAU-TV, \Wausen, Wis,, re-
ceives  extension  of  completion
date to the eud of May.

KALI, Pasadena, Calif., sccks per-
mission to change from daytime
to unlimited broadcast  hours,
change location to San Gabricl,

Calhif.

KSIM, Dallas, T'ex., files for

license for new f-m station.

WTRN, ‘I'rvone, Pa, files for cp
to install new transmitter as aux-
ihary to present transmitter.
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At top of machine are solenoid valves controlling pneumatic
cirenits.  Cross slides, head driving and  positioning  assembly
are in center arca. Open rack at (bottom right) shows relay pancl
and transistorized nummerical positioning control for use i . . .

Wiring by Machine

New wire wrap equipment places 10,000

wires on board 20 in. sq. Cost of unit is

approximately $40,000

Grany 1avex, Ncn.—Auntomatic
wiring of plag-in clectronic com-
puters for a new Air Foree airborne
communications svstem will soon
get under wev wsing a new clee-
tronically controlled wire wrapping
machine.

The  commumications  svsten,
known as Lost Chord. will be made
for Wright Air Development Cen-
ter by tlughes. The machine is g
punched tape or kevboard operated

Control pancl for positioning wire
heads over modular spaced terminal
boards. Opcerator sclects any once of
5,000 connection  positions by
pressing binary code buttons
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pucumatic device with  clectronic
cantrol. It is being made by Gard-
ne-Denver’s Wire Wrap Division.

The S40.000 machine  takes
pancls 20 by 20 in. ana wire wraps
all tenuinals i a 10 by 10 in.
seetion. The board s indexed so
the whole panel cane be wired.

According to the manufacturer,
the machine rednees costs 500 per-
cent over conveational wiring tech-
nigues. The entire nmit 1s housed
im a4 by 4 by 5 ft cabirct.

The tcehnictan,  operating  the
kevboard manually, works from a
coded wiring list which specifies
the operating scquence of the two
wrapping  heads.

Thus. 10,000 wires can be placed
on a 20 hyv 20 m. bourd having a
nodular terminel spacing of 0.20
it The wires are laid i straight
lisies or L shaped patterns. “The
wires are attached to rectangular
shaped  terminals by solderless
wrapped connections. "T'wo cannee-
tions can be put on cach terminal.

Describing additional savings in
production  costs and  servicing,
Heward Wilson, Wire-Wrap Div

manager, savs, e climination of
crrors and reduction of inspection
time will resnlt in savings equal to
or greater than that realized in
assembly cost savings.

At the points of contact Dbe-
tween wire and termml, diffusion
forces canse  mtnnate contact to
remain even under high tempera-
tures. Wilson said. "The nnit uses
commonly available wire sizes.

Operation of the machine beging
when the depressed control button
sets up a bridge circwit. s the
working hieads  reach  the  pro-
grammed position. a lincar poten-
tiometer  balances  the  bridge,
stopping the driving motors and in-
serting the index pins for acenrate
positioning.

A transistorized amplifier circuit
anticipates the fimal position to de-
celerate the hieads. The rest of the
scquence is controlled by cams.
After dressing and wrapping  the
wire, the heads return to position
for the next cvele.

The machine is air powered,
using clectronic circuits for control.
The transistorized amplifier circuits
themscelves are assembled using the
wire-wrap technique.

Atomic Sales

Outlook Holds

Cmcaco—"The sales outlook  for
clectronic instrumentation i atomic
industry in 1958 is at about the
same  level as 737, according  to
most firms at the Atom Fair Last
week. Oue notable exception was a
company that felt a 25-pereent sales
upturn possible.

Competition is keen and grow
ing 1n segnient of industry pro-
ducing training reactors. The ficld
showed  cvolutionary, not  revolu-
tionary advances i mstromenta-
tion, as needs for specific tvpes of
istruments and controls were sug
gested Dy scientists and engineers.

Instrument experts noted  fairly
good standardization in nnclear in-
strumentation for deciding variables
to be measured and controlled.

There is an apparent trend  to-
ward digital mstromentation rather
than analog for simplifving the
organization of data. At the re-
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scarch and development level, a
stcadv increase has been noted in
automatic measurciment and con-
trol utilizing industrial tvpe instru-
ments. Laboratory staffers want un-
attended operation of experiments.
This situation, savs J. C. Meclcher
of Leeds and Northrup, is partly
duc to manpower problems, and
partly to the fact that such ma-
chines can do a better job in or-
ganizing and supervising gear.

The largest chunk of potential
mstrumentation business lics in the
powerrcactor  fickd,  savs  Ilenry
Stewart, nuclear svstem sales man-
ager  for  Curtiss-Wright’s  Flee-
tronics div. “But.” he adds, “duc to
constant change in reactor design,
1o one is going to invest lirge sums
for basic R&D on instrumentation.
They could only hope to amortize
it by large scale sales. lor sub-
marines  or militarv  applications,
this docs not apply. They are de-
signed around a specific concept.”

I'or mobile rcactors a trend has
begun toward transistorized instru-
mentation. An example of  this,
savs Stewart, is the proposed in-
strumentation of the forthcoming
Navv nuclear destrover.

Minncapolis-ITonevwells rescarch
industrics  manager,  Tenry M.
Schmitt, noted the industry s
working on new types of sensing
clements, new circuits and overall
cquipment simplification.

An example of gear simplification
is a high-level safety amplifier. Tt
will accept two inputs, feed current
to four magnets holding rcactor
control rods. Tt docs work of three
amplifiers.
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Analog computers compare phase of radio signals from missile
to keep theodolite, or optical tracking instrnment, with motion-
picture camera trained on missile thronghont flight as . . .

ComputersDirect Movies

ANALOG COMPUTERS permit replac-
ing complicated scanning dish an-
tennas with simple vertical whips
in the Amn’s new  clectronic
missile acquisition  system,  FMA
11

The computers, built by Mag-
nctic Amplificrs, compare the phase
of radio signals rcecived from the
missile. ‘They put out position and
crror signals that make the optical
theodolite with its motion-picturce
camera follow the missile in flight.

The Army is now testing the

first ENTA 11 system at Aberdeen
Proving Grounds. It is expected the
svstem’s overall accuracy will be
0.5 degree in both azimuth and
clevation. A signal with a strength
as low as two micrvolts at the
antenna will insure accurate and
continuous tracking.

Cowplete svstem consists of an
antenna arrav, two special radio
receivers, three analog computers
and the theodolite. Also required
is a 7tmegacvele beacon  trans-
mitter in the missile,

Soviets Test Sputnik Instruments

Russta’s Tikp carth satellite is ap-
parently ncar  launching time—if
it’s not alrcadv in orbit as this issuc
of FrLEcTrONICS rcaches readers. In
recent weeks there have been at
least two separate reports on rocket
tests of instrumentation and an-
other report on a new photographic
tracking svstem.

‘The Soviet ageney Tass said per-
fected apparatus for cosmic ray
studices was being tested, apparently
on vertical rocket flights.

Apparatus consists of an 1oniza-
tion chamber and a computer. Dif-
ferenee between cosmice ray instrue

ment in the second Soviet sputnik
and the new instrument, savs Tass,
is this: Sputnik 1T contains an in-
strument  that mcasures only  the
number of cosmic rays it cncoun-
ters, but the new apparatus can esti-
mate cach particle and determine
its characteristics.

Another  Tass  report guoted
mcteorologist Ivgeny IFvodorey as
writing in a NMoscow magazine that
one of the future Soviet sputniks
mav carry a radio frequency mass
spectrometer to analyze ionized gas
at great altitudes.,

Memnwhile, the Kazakh academy

ELECTRONICS business edition — April 4, 1958

of sciences has  reportedly  de-
veloped a new mcethod of photo-
graphing the trajectory of an carth
satcllite. There, afixed to a large
telescope is a vibrating  shutter
which at regular intervals cuts out
the trace left on the film by the
carth satcllite. The intervals are
registered  svnchronously by an
oscilloscope, savs the Soviet report.

Photographs arc said to  show
with precision of better than one-
thonsandth of a degree the visible
positions of the carth satellite, as
well as the time of its passage up
to a few thousandths of a sce.
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FOREIGN BUSINESS

Japan Eyes Computer Market

Digital unit using transistors may
be produced this year. Cost of
manufacture estimated at $60,000

Jaranese company expects to produce this vear the
first commercial models of a transistorized  digital
computer developed by the Flectro- Technical Labo-
ratory, Japancse cquivalent of the U8, Burcau of
Standards (1iLrEcTrONICS. Mar. 7. p 49).

Nippon Electric Co. has taken over the 1i-vear-
old govermment project which cost 15TL about
517,000, 1Mull-scale world-wide marketing may come
next vear.

Shigeru “T'akahashi, who headed development of
the computer, the 1971, NMark 1V, cstimates that it
can be manufactured in Japan for $30-560,000. Tlc
savs it compares favorably with many more expen-
sive U.S. clectronic computers, cites both transis-
torized circuitry and velatively inexpensive labor as
factors in the computer’s low production cost. Nlar-
Ket price Tras not vet been set.

The computer, second  transistorized one to be
built by 1711, has been operating since Novewber
in the laboratory. It is Dbeing used to solve plant
management problems.  An improved model will
be made by Nippon Electric which will be alpha-
numerical, incrcase word size from six to ten digits

DEVELOPMENTS ABROAD

o Czcchoslovakia

and substitute photoclectric reading for  clectro-
mechanical reading of the paper tape.

Arithmetic and control unit cousists of some 420
allov junction  transistors and 4,400 germanium
diodes. Basic circuit consists of a novel pulse regen-
crative amplificr which can perform certain logical
functions. ‘I'wo types of ctelied-cirenit, dip-soldered
packages are used.

Internal storage capacity is 24,000 bits, with a
magnetic drom rotating at 15,000 rpm. About 100
tubes are used to drive the writing heads that put
information on the drum.  Computer operates on
only about 300 w, an mmportant factor i power-
short Japan.

lere are other characteristies:

e Syuchronous computer with 180-ke clock.
® Opcration serial-by-digit and parallel-by-bit.

e Internal notation in decimal-coded binary char-
actars, with two code groups nsed for cach alpha-
betic character.

® Addition or subtraction speed: 3.4 millisces;
average speed of multiplication: 4.8 millisees, and
division: 6.5 millisces; transfer or comparison: 1.7
millisces.

® Storage capacity 1,000 words; average  word-
access time 1.65 millisccs.

EXPORTS

e Ukrainian academy of science
computer  center iy fial-testing
SESN, a digital computer for solv-
ing lincar algebraic equations with
up to 400 unknowns. Soviets sav it
will be used for construction, geo-
desy and  mathematical problems.,
SESNT occupies SO sq ft, i re-
portediv simpler in design than pre-
vions digital modcls and uses tran-
sistors with ferrite memory storage,

¢ Russia plans to conduct an cn-
tire coal mining opcration in the
Doncts coal busin with one oper-
ator watching a television screen
and controlling coal cutting from a
single panel. Work on the mine
sctup will start this vear. Svstem
is expected to produce six million
tons of coal a vear.
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reports de-
velopient of a table model clectron
microscope and a transistor receiver
weighing 1.9 Ths. Mlicroscope dis-
tingwishes particles measuring 50
angstroms: InLIges on a sereen may
be enlarged 30,000 times  and
photographic plates 150,000 times.
Receiver is 6.7 by 4.3 by 1.8-in., has
nine transistors and needs only o
O-v current operating on two 34
drv cell batteries.

® Britain will fire Skvlark rockets
from her Aberporth, \Wales, rocket
range in connection with the 1GY
savs the Ministry of Supply. Four
Skyvlarks carrving up to 150 1by of
instrimuents to heights of 100 i
or more have already been fired
from Woomern range in Anstralia.

and IMPORTS

In Britain the Gabor flat shadow
mask color tv tube is a step nearer
production, with  some  sign - of
agreement with American finms on
patent problems. In about a month
demonstrations of o tube with a
diagonal measurement of 12-in, will
be made to the London Institution
of Ilectrical  lingineers,  reports
Lord Halsbary, managing dircctor
of the National Rescarch Develop
ment Corp., a bodv set up by the
Board of T'rade to develop and ex
ploit imentions  of  govermment
laboratorics.

Although  the  demonstration
tube will be continuonslhy  evacu
ated, a scaled-oft prototvpe is ox-
pected soon with o 21-in. diagonal

April 4, 1958 — ELECTRONICS business edition



measurcment  and  front-to-back
depth of 5-in. or less. Tubc’s ad-
vantages arc said to be improved
resolution due to close proximity
(0.925 in.) of the mask from the
phosphor screen, simplification of
the deposition of color phosphors,
and the absence of sweep circuits.
“I'he patent position is very con-
fused,” savs Lord Halsbury, “but an
agreement of some unspecified kind
has been rcached with American
firms.”

Italy now appears to be opening up
as a market for large and medium-
sized computers.  Olivetti s re-
portedly getting set to produce at
its Ivrea plant a large digital com-
puter, already tested at the Univer-
sitv of Pisa. More Ttalian activity
in the computer field is indicated
by the formation of Socicta Labora-
tori Iilettronici Riuniti to study,
rescarch and - develop  computers.
Announcements of the new organ-
ization came from  inmmeccanica,
government-backed industrial hold-
g group with interests in Marconi
of Genoa and  Nlircolambda  of
Naples, both radar manufacturers.
Meceanwhile, IBNI Ttalia has  in-
stalled two 650 data  processing
units—onc at the Bank of ltalv in
Rome, the other at Dalmine, Nilan
tul)ing manufacturer.

Japan Ordnance Association, trade
group of 11§ companics, wants to
send a mission to the U. S. to dis-
cuss Japanese manufacture of U. S.-
designed  missiles.  Behind - the
scenes these companies, inclnding
Japan’s biggest combines, are de-
veloping proposals to present UL S,
manufacturers, possibly in the late
spring. Commercial patent licens-
ing agreements are believed to be
the simoothest wav Japan could cir-
cumvent whatever antircarmament
sentiment s still o factor i her
domestic politics.

Poland cexpects eventually to cut
radar imports from the USSR and
the West when she is able to muss-
produce her own radars, Right now,
prototyvpe of radar system for her
nmerchant marine nears completion
at the “1-17" Radio Works in War-
Saw,

SOLID STATE PHYSICIST

B.S., M.S. or Ph.D. in Physics. To do
research into the properties and applica-
tions of vacuum evaporated conducting,
insulating, semiconducting, and ferro-
nmagnetic films.

ELECTRONIC ENGINEER

M.S. or Ph.D. in Mathematics or Elec-
trical Network Theory. Actual experi-
ence in building and nuking prototype
clectronic apparatus work. Must under-
stand the fundamentals of clectrical net-
work theory, mathematics of complex
variables, transtorms (La Place and/or
Fourier), and the use of function theory.

APPLICATIONS ENGINEER

B.S. in Electrical Engincering having
theoretical and practical electronic back-
ground. A minimum of three years of
industrial design and development ex-
perience, plus a background knowledge
of transistor circuit design. Will design
reliable circuits for oscillators, amplifiers,
flip-flops, cte. Will act in the capacity of
a consultant on customer device and cir-
cuit problems.

Creating a

T [ T T T T N
ELECTRONIS HUGHES  PRODUCTS |

For all of the above assignments
dircet inquiries to W. W. Coupon,
International Airpert Station, Los
Angeles 45, California.

RESEARCH ENGINEER

B.S. or M.S. in Electrical Engineering or
Physics. Experienced in UHF or VHF
circuits and measureinents, to initiate and
conduct a program involving design of
high frequency transistor test equipment.
Must also be familiar with methods of
compiling and interpreting data.

e —
|

)

: ELECTRONIC ENGINEER

: B.S., M.S. in E.E. Threc or more years

) experience with Microwave, Waveguide,

1 Circuit, and Power Design.

|

|

LI —

TRANSISTOR DEVELOPMENT
PHYSICIST

B.S., M.S. or Ph.DD. in Physics. Two or
more years' experience in the field of
transistor  fabrication procedures. Will
work on the development of improved
processes for fabrication of fusion silicon
transistors and evaluating these processes
tor improvement in clectrical character-
istics. This position requires a thorough
knowledge of transistor device theory
and some experience in actual fabrication
techniques within the present state of the
art.

A copy of this quick-reading, 8-page booklet is
yours for the asking. It contains many facts on the
benefits derived from your business paper and
tips on how to read more profitably. Write for the
“WHY and HOW booklet.”

McGraw-Hill Publishing Company, Room 2710, 330 Wes?

42nd St., New York 36, N. Y.
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your

two

best

friends...

“the man ahead”

and

‘“the man behind”

That man just ahead of you hopes you'll take his job away
from him. He's plain selfish about it . . . that way you push
him up the ladder, too.

The fellow right behind you, what about him? He’s another
good friend. Just help make him more capable of capturing your
present spot . . . see, now he’s pushing you!

How can you serve yourself better than you ever have before?
By upgrading your own job performance. By learning all you
can about other functions .of your company's business. By put-
ting today's problems together with tomorrow's promises . . .
and becoming more and more knowing about both, right here
in the high-utility pages of this one specialized publication.

This, don't ever forget, is your own magazine — for you and
men like yourself to work things out together — to find new and
better ways to make progress and profits. McGraw-Hill editors,
who live on your street, unceasingly strive to make it the single
greatest community of interest for your industry. And the more
effort they put into it, the easier it is for you to get more out of
it for every reading minute invested.

Look ahead, read ahead, get ahead. Live this secret. Share
it. After you've read this issue so satisfyingly, hand it over to
that man one step below. Show him how much there’s in it for
him, too. A few issues from now, we’ll bet he looks you in the
eye and says, “Thanks, friend. I just got my own subscription.”

McGRAW-HILL SPECIALIZED PUBLICATIONS

The most interesting reading for the man
most interested in moving ahead
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PLANTS and PEOPLE

Adler Marks Tenth Year

SPECIALIZATION in  svstems cngi-
neering  has beenm the  success
formula at Adler Electronics, Inc.,
New Rochelle, N, Y., during the
past 10 vears. IFounded by Ben
Adler as a consulting firm, the com-
pany has grown from small rented
quarters in an unused shipvard to
a modern 4-ucre R&D and manu-
factnring facility.

Experienced in the ficlds of low
power tv broadeasting and tv re-
peating. missile and aireraft ground
support  cquipment, mebile  com-
munications svstems, and precision
test cquipment, Adler has always
prided itsclf in its willingness to
tackle the tough ones. In the carly
davs of the tv industry the com-
pany’s activities centered  aronnd
the design and installation of com-
pletc a-m, f-m and tv statons—in-
cluding the world’s first commercial
uhf tv outlet.

A tribute to Adler’'s “‘can-do”
attitude are the 160 nhf and hf
translators providing the onlv source
of o entertainment for a  half-
million people in isolated communi-
tics m the United States, Canada,
Mexico, Cuba, Brazil and Guam.
Designed for automatic nnattended
operation, translators have proved
themsclves to be a highly cconomi-
cal and reliable means of rebroad-
casting signals from cxisting  tv
stations into arcas demied  direct
reception by terrain anomalies.

The most important application
for Adler translators lies ahead, ac-
cording to top management (pic-

turcd left to right Harrv Adler,
vice president of manufacturing;
Lawrence  Marks,  treasurer:  Ben
Adler, president: and Alfred Stro-
goft. vice presidentr. Translators
will soon be plaving a major role in
solving the need for extensive cdu-
cational tv facilitics. An cntire
state’s school svstem can be covered
by sufhicient  translator  channels
withont interfering with  existing
commcreial stat:on allocations, the
finn savs. Also of importance is the
fact that a translator svstem docs
not require high power, high cost
stations with Timited coverage.

Adler is alsa active in an arca
vital to the nation’s sccuritv—missile
ground support cquipment.  The
company reeently delivered to the
Navy a series of missile testers that
will be uscd aboard the fleet’s first
missile carrving cruisers.  Perform-
ance standards for such precision
test equipment as missile testers, ex-
tremely accurate frequency meters
that can be used as secondary signal
sources, and signal generators that
mceasure the acenracy of an air-
craft’s blind flving instruments, are
gnaranteed the company savs, by a
comprchensive quality control and
environmental testing facility,

A complete 50 kw broadcast sta-
tion on wheels—including studios,
transmitter, antennas and  power
sapplics—was supplicd by Adler to
Radio Free Enrope for use in sensi-
tive arcas close to the Tron Curtain.
The Atomic Energy Commission’s
mobilc communications svstem at
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thc Necvada Proving Grounds, as
well as the voice of America’s
famous mobile svstem, also were
supplied by the company.

Future plans at Adler include in-
troduction of new commercial prod-
ucts. During the past vear a half-
dozen new products were added to
the Adler Tine.

Engineer Named
for FCC Post

Presment Eisenhower has tapped
John Storrs Cross (picture), the
State Department  telecommunica-
tions officer, as the newest FFederal
Communications Commissioner re
placing Richard A. Mack, Cross, a
graduate of Alabama  Polvtechnice
Institnte, is an clectrical engincer
with considerable experience.

Ie began his government work
in 1931 with the U.S. Dept. of
Interior, where he became chicf of
all clectric and radio design and
constmmetion work in 19353,

Irom 1942 to 1946 as a Navy
captain he worked in a program
that quadmpled the Navy's world-
wide wartime commumications syvs-
tem, helping to build radio stations
and train the personael to man
them.

In 1946 he went to the State
Dept. in the Telecommunications
Division, an office charged with the
duty of working out intcrnational
agreements on  frequeney  alloca-
tions, radio calls and smmilar mat-
ters. This work has sent him to 18
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mternational conferences in the last
12 vears and kept him in regular
contact with the 1°CC.,

Promote Gundrum
To Exec V-P

Arroixtaext of Charles Gundmm
(picturc) as exceutive vice presi-
dent of the Klectronies Division,
Van Norman Industries, Manches-

N. L, s announced.  THis ap-
pointinent is  enother  step in
strengthening the Electronies Divi-
sion. a recently formed  concern
f()rxncr]y operative under the names
Transitron, Inc. aud Insuline Corp.
of America. Prior to his promotion,
Gundrum served as budget director
to the treasurer.

Plant Site
Market Place

FrrciroNics viras mav save time
and money by getting a bird's eve
view of what's available in site lo-
cations at the 1955 National In-
dustrial Development Exposition to
be held April 7-1 at the Coliscum
in New York City.

Prime purpose of the exposition,
savs its director, Raymond Y. Bar-
lIett, 15 to save time and noney of
plant site scckers and development
groups from all over the nation by
providing them with a central mar-
ket place.

Some 300 exhibitors are expected
to display their offerings at  this
vear's exposition, including develop-
nient groups from 40 of the 48
states. Other exhibitors will include
nmunicipal — development — groups,
chambers of commerce, public util-
ities, industrial parks, plant con-

54

struction firms and mmdustrial archi-
teets and realtors.

The 1958 exposition will devote
two and a half hours cach morning
to seminars on such topics as lo-
cating the new plant, financing the
new plant, proht potentials of new
plants and the plant of tomorrow.

Gulton Promotes

Dranetz

Arvroixiaext of Abraham 1. Dran-
etz (picture) as a vice president of
Gulton Industrics, Inc., NMetuchen,
N. J.. is announced.  Dircctor of
enginecring for the company since
1949, he will assume the responsi-
bilitics of general manager of the
newly created Glennite Instrumen-
tation Division.

Activitics of the new  division
will encompass rescarch,  develop-
ment and  production of clectre-
mechanical and clectronic  instru-
mients and strumentation systems.

Smith Moves To

0
Tele-Tronics

Tur: ‘lI'ele-Tronies Co.,  Ambler,
Pa., has added to its staff Walter I8,
Smith as manager of engineering.
He also serves as member of the
board of directors.

Smith spent the past 15 vears as
licad, test cquipment department,
of the Lansdale Tube Co. 1le had
charge of the design, construction
and maintenance of clectronic and

April 4,

EMPLOYMENT OPPORTUNITIES

TODAY'S TEMPERATURE:

IN PHOENIX'

...where Motorolo
offers a high degree
of apportunity!

Phoenix has just 2 seasons:
spring and summer. Right now
it’s spring in Phoenix, with

warm, dry, sunny days. .. and

crisp, clear nights just cool
enough for restful sleep.
Find out more about the out-
standing professional opportu-
nity that awaits you in this
healthful land of sunshine. Why

not work where it’s fun to live?

ALy
All Qualibed
O‘,pg;““”;\.{i or phone Motorola

RTU in Phoenix today!

ELECTRONIC ENGINEERS,
MECHANICAL ENGINEERS, PHYSICISTS

System Analysis, Design and Test
Radar Communications
Navigation Missile Guidance
Data Processing and Display
Circuit Design, Development and Packaging
Microwave Digital and Analog
R-F and I-F Transistor
Pulse and Video Servos
Technical and Specification Writing
Printed and Etched Circuitry
Write:

Mr. Kel Rowan
Western Military Electronics Center
Motorola, Inc., Dept. A-18
8201 E. McDowell Road
Phoenix, Arizona

If you are qualified
for one of these po-
sitions, write, wire

Engineering positions also available at
Motorola, Inc. in Chicago, Illinois, and
Riverside, California.

MOTOBOUI ne.
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SEARCHLIGHT SECTION

. . . If you qualify, we can offer you challeng-
Engineers and scientists... ing, important assignments in some of to-
day’s most fascinating areas of electronics.

grow with Stromberg-Carlson Many openings are senior positions, in-
cluding opportunities for group leaders
. . . - . and section heads. We’re particularly in-
Fast-growing division of General Dynamics {7~ F >0 2o e etantial s
ence in solid state circuitry for applica-
tions in the most advanced state of the art.
Our business is well balanced between
commercial and military products. To you
this means stability as well as rapid
growth with the company.
These are some of the areas where you
may find your greatest challenge:
e Missile Electronics
Air Traffic Control
Telecommunications
Automatic Test Equipment
Countermeasures
Nucleonics
Electroacoustics

You would be located in Rochester,
N. Y., a beautiful progressive city in the
heart of the Upstate vacationland. Invig-
orating four-season climate; educational,
recreational and cultural facilities unsur-

STROMBERG-CARLSON passed anywhere in the U. S.
S'c A DIVISION OF GENERAL DYNAMICS CORPORATION GD To arrange for a personal interview,
@;.g 1452 N. GOODMAN STREET = ROCHZISTER 3, N. Y. .; send a complete résumé now to:

Electronic and communication products for home, industry and defense Frep E. LEg, Mgr. of Technical Personnel.

LARGEST STOCK OF

FOR RATES OR rELE(:TRONI(: ENGINEERj
Are Your Abilities

INFORMATION Fully Recognized

About Classified Advertising IN THE WORLD . . . and Rewarded?

Contact The McGraw-Hi” Omce We are an established leader in our field. Our

Nearesf YOU SOLEN o I DS Y STEPPERS --\|-m||dinu electronic instrument  activity offers a

e remunerative CAREER opportunity for a

| ATLANTA, 3 suceessful young engineer seeking wider horizons
1301 Rhodes-Haverty Bldg. JAckson 3-6951 SENSITROLS
M MILLER

and interested in application and sales engineering

BOSTON, 16 Applicants should have EF degree, 2-3 years’ ex.
350 Park Square HUbbard 2-7160 PRODUCT'ON QUANT'T'ES perience in instrumentation, pulse circuits, micro-
HI J. WARTH wares or related fields: the ability lo meel engi.
§2b C':ocol‘ki:lh'igun Ave MOhawk 4-5800 MOST MAKES IN STOCK neers of all levels and to organize his own work
! W, HleENS with minimum supeevision,
CINCINNATI, 37 P — o T
2005 Seymour Ave. Elmhurst 1-4150 Send for Latest ca'a'°g E l'l’u -;v':’lx,’l-’, x'l'v/’lllllﬁt:l’r‘lictnlrﬂl(’ “:::IN:r:::,r,u::’!:'ili’;;;
CLEVELAND, 13 F. ROBERTS Rewid doswme. Opening in wpstate New Yk oand
1164 llluminoting Bldg. SUperior 1-7000 niversa CLVAVYNY " " frot orere 1
W. SULLIVAN - . Electriomics
DALLAS, 1 Formerly .,..,..,-,E.E.,':.ﬁ,y * Class. Ady. Div., 1IN0, Box 12, N.Y. 76, N
1712 Commerce St., Yaughn Blcg. . . L J
Riverside 7-5117 (42WHITE ST., NEW YORK 13, N, Y.o WAlker 5-9257 )
G. JONES
DETROIT, 26 " Ao 6
B56 Penobscot Bidg. WOocwar -1793 A ’ - -
J. GRANT MANUFACTURERS
LOS ANGELES, 17
1125 W. 6th St. MAdison 6-9351 REPRESENTATIVES PROFESSIONAL
NI LT ey el IN THE ELECTRONIC INDUSTRY
0 < A Gl N
500 Fifth Ave. OXford 5-5959 | | [} e SERVICES
R. LAWLESS R. OBENOUR D. COSTER 1
PHILADELPHIA, 3 ELECTRONICS
Six Penn Center Plaza Ocust 8-4330 I
= H. B(%ZARTH R, EDSALL
PITTSBURGH, 2
1111 Oliver Bldg. ATlantic 1-4707 sAMUEl K. MACDONALD, lNc. YARDNEY LABORATORIES Inc.
ST. LOUIS, B W. SULLIVAN manufocturers represen’otives over 25 years . !
3615 Olive St. JEfferson 5-4867 1531 SPRUCE STREET, PHILA. 2, PA. Research-Design-Development
F. HOLLAND Territary: Other Offices: . SR A R, —
SAN FRANCISCO, 4 P:'v,\'n:rvylvania o New Jersey P?!'ubu,rgh Electro-Chemieal Generators of Energy
| 6B Post St. DOuglas 2-4600 Delaware « Maryland Baltimore onanl Stree . e
b 1048 Leonard Street Avorth 6-310
i R. ALCORN Virginia e West Virginia Washington, D.C. New York 13, X. ¥
District of Columbia o v i
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clectrical process control and test-
ing.cqui])lm'nt in the plant.

In his new position, he is in
charge of all engincering and man-
ages the cleetronic fabricating shop.
The company is a custom cquip-
ment design and fabricating plant
combiming mechanical and  clec-
tronic fabricating facilitics with cn-
gineering design service.

Consultants Get
New Facilities

Arexaxner Kusko, Ixc., Consult-
ing Fngincers, have moved ito
new ofhce and laboratory facilities
at 141 Nain St., Cambridge, Vlass.

T'he company carries onut rescarch
and development work i clectrical
engineering, with emphasis on the
application of magnetic and semi-
conductor deviees to the control
and processing of clectric power,
This includes work on magnctic
amplifiers, transistors. clectric ma-
chinery, rectifiers, clectronics and
mstrnmentation,

The president of the company is
A. Kusko, associate professor  of
clectrical engineering at NI

Kaye Advances
To Direct R&D

Arrornmaent  of  Vineent  Kave
(picture) as director of rescarch
and development for the Control
I'ngineering Co., Detroit, NMich.. is
announced,

\With Control Fngineering for
over four vears as sales engineer,

56

Kave will dircet the cfforts of a
staff of spectalists in - clectronics
and other fields. Control Engincer-
ing Co., a division of the Jervis B.
Webb Co., develops and manufae-
tures control and testing deviees.

News of Reps

Errcirro-Trc Corp.. South 1lacken-
sack, N. J., manufacturer of preci-
sion components for mstrumenta-
tion, announces  three new reps.
Its hine will be handled by W, K.
Frv & Co., Inc,, in the following
territories:  Nebraska  (exclnding
coimtics  of  Sheridan,  Garden,
Deuel and all west of these), Kan-
sas. Nlissouri. southern Hlinots (ex-
chuding  connties  of  Henderson,
Warren, Knox, Peoria, Woodford,
Livingston, Kankakee, Iroquois and
all north of these). Towa (exeluding
counties  of  Allamakee,  Clavton,
Delaware, Jones. Cedar, Muscatine
and all counties cast of these).

Henrv W. Gebhard Co. will serve
Electro-Tee in the following arcas:
northern Minois (comprising coun-
ties of Henderson, Warren, Knox,
Peoria.  Woodford.  Livingston,
Kankakee and all north of these).,
Indiana, Wisconsin (except coun-
tics of Bavficld. Sawver. Rusk,
Chippewa,  lan  Claire.  “I'rem-
pealean and TaCrosse and all west
of these), and lowa (counties of
Allamakee. Clavton,  Declaware,
Jones, Cedar, Muskatine and all
cast of these).

Norvell Associates is appointed as
rep for EFlectro-Tee in the Okla-
homa,  Arkinsas,  Louisiana  and
I'exas arcas.

Midwest reps. Electro-Mee  Asso-
clates move to a new building at
4012 I, Nine NMile Road. Hazcl
Park, Mich.

Boston's  Iipsco. Inc. strengthens
sales coverage in the  Southwest
through appointment of the Kit-
tleson Co. to handle its equipment
and svstems line in California.
Nevada, Utah, Wvyoming, Colo-
rado, Arizona and New Nexico.

New rep firm in West: John Fran-
cis O'Halloran & Associates, 11636
Ventura Blvd., North THollvwood,
Calif.
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subminiature

One of 35 PSI rectifiers representing the
broadest range of miniature and subminiature

silicon rectifiers in the industry.

Progress in silicon rectifier manufacture in the past
six months has significantly outmoded recent design
concepts. Notable advances have been made in
miniaturization . . . improved types have
been introduced . . . the relationship between power,
size and price has been drastically changed.
Paciric Seaniconnucrons, Inc. has added numerous
types ranging from 50v to 600v . . . 200 to 500mA.
PSI is now delivering the highest voltage, highest current
silicon rectifiers ever offered in a subminiature package.
If vour problem involves further miniaturization,
it will pay vou to look at the new PSI line of silicon
rectifiers. Comparce these husky subminiatures with the
bulkier tvpes you have been specifyving. It's quite possible

you'll find substantial performance, size ﬁOMAﬂYv,‘mdalphia o CRAMER ELECTRONICS,
and cost advantages. <INC. Bosten & ELECTRONIC SUPPLY CORP.,

Production quantity delivery is being made on «all Pascdena & EEECTRONICS WHOLESALERS, INC.,
PSI rectifier tvpes. Detailed specifications available 2 ingm, DIC » PEERLESS RADIO

on request. lllS'llIBllﬂ)l‘(Sg< INC., Jamaica, N.Y. » PENINSULA
‘W& RAMO SUPPLY, San Jose « WHOLESALE
70 PARTSEMPANY Baltimore

" pSl gl E?hif‘l road line of Silicon
end Germaniuen Diodes, Very

PaCiﬁC Semiconductors, InC wgohag icon Cartridge Rectifiers,

Varicaps ifnlb-vanable capacitors)
10451 West Jefferson Boulevard, Culver City, California _and; Qb“_’”‘: &“il“““t

World Radio Histo



Can RCA’s Preferred Tube-Types Program Give You

the Same Important Benefits It Has Given Other
Equipment Manufacturers for Almost Two Decades?

Are You Taking Advantage of this Program?

Many designersand manufacturers
of radio and television receivers
are by designing their circuits
“around” the proved-in-service
tube-types on the Preferred list—
gaining these big values for them-
selves and their products:

Lower Costs...concentration on the
manufacture of fewer types makes
possible lower tube production
costs, lower warehousing and
stocking expense—all of which con-
tribute to lower prices to the equip-
ment manufacturer.

More Uniform Quality...operating
skills in tube manufacture are in-
creased when production can be
concentrated on fewer tube-types
and longer runs—results in more
uniform tube quality.

Standardization on Fewer Com-
ponents...equipment manufac-
turers who use Preferred Tube-
Types in their designs are able to
standardize on fewer accessory
parts such as transformers, capaci-
tors, and resistors—results in pur-
chasing, stock, and renewal econ-
omies.

Better Tube Availability...fewer
tube-types make possible better
availability and faster delivery
schedules to support continuous
production of radio, television, and

i

other electronic equipment.

By the fall of 1957, more than
1600 receiving tube-types had been
announced. Yet, the major demand
from equipment manufacturers is
concentrated in about 100 types.
Evaluating engineering data and
the preferences of designers, RCA
offers its current Preferred Tube-
Types list of 62 types for TV and
radio receiver applications.

In order to qualify for Preferred
listing, a tube-type must meet these
4 basic requirements:

Quality...it must perform ade-
quately in each function for which
it is chosen.

Versatility...the tube’s character-
istics should be suitable to a wide
variety of applications.

Popularity...it must be among the
popular currently used types.

Economy...the tube must be adapt-
able to low-cost, high-quality
manufacturing techniques.

For example...take the quality of
the RCA-2AF4-A and 6AF4-A.
Preference of these types dictated
and justified a continuing program
of tube improvements. Today, the
’AF{-A types offer features unsur-
passed in the industry: a special
cathode that reduces slump, inter-
face resistance, and grid emission

m RADIO CORPORATION OF AMERICA

Electron Tube Division

Harrison, N. J.

| to provide longer effective tube

life; a palladium-plated grid that

performs more uniformly; a

vacuum-fired plate; silver-plated
pins that reduce skin effects; dy-
namic-life-test sampling for 1000
hrs. at 1000 Mc. Here then is pre-
ferred quality and extraordinary
valuc.

|

You, too, as a designer or manu-
facturer of radio and TV receivers
for the home market, can benefit
from RCA's Preferred Tube-Types
Program. Your RCA Field Repre-
sentative will be glad to discuss its
application to your specific designs.
Before you design...before you
specify...ask your RCA Field Rep-
resentative for the up-to-date list
of RCA Preferred Tube-Types. Or,
write RCA Commercial Engineer-
ing, Sectionb-19-Q-1,Harrison, N. J.

EAST: 744 Broad Street
Newark 2, N. J.
HUmboldt 5-3900

MIDWEST: Suite 1154
Merchandise Mart Plaza
Chicago 54, I11.
WHitehall 4-2900
WEST: 6355 E. Washington Blvd.
Los Angeles 22, Calif.
RAymond 3-8361





