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Raytheon — World’s Largest Manufacturer of Magnetrons and Klystrons

TECHNICAL DATA SERVICE

The most complete data service available
for magnetrons, klystrons, special tubes and
semiconductor products. Available on a
continuing basis at a modest charge. Use
coupon to get full details.

Regional Sales Offices: 9501 W. Grand Avee.
nue, Franklin Park, Illinois ¢ 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 Prod-
ucts, Ceramics and Ceramic Assemblies

kuysTRON
OSCILLAT

Comprehensive presentation of maxi-
mum ratings, typical operating values,
frequency ranges, and power levels
for most of the principal unclassified
types manufactured. An essential refer-
ence-guide for microwave engineers and
purchasing departments.

Raytheon is the world’s largest producer
of CW and pulse magnetrons, available
in either fixed or tunable designs.

MAIL THIS COUPON

orS

NOW AVAILABLE—-
WITHOUT CHARGE

New Consolidated
Data Booklet for
Raytheon
Magnetrons,
Klystrons and
Special Tubes

Raytheon klystrons, which can be tuned
mechanically or thermally, fit the wid-
est range of requirements from 550 to
74,000 Mc. The special tubes include
backward wave oscillators, square law
tubes, storage tubes and others.

Use coupon below to reserve your copy
of the new Raytheon Consolidated Data
Booklet. There is no cost or obligation,
of course.

-.------.--U.--------------...

RAYTHEON
MANUFACTURING CO.

Microwcve and
Power Tube Operations

Section PT.05
Waltham 54, Mass.

Excellence in Electronics

Please send me, without obligation:
[J Free Consolidated Data Booklet.

[0 Complete details on Raytheon’s Technical Data
Service for Microwave and Power Tubes.

Name Title
Company.

Street

City. Zone State
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YOU CAN RESERVE AIR FREIGHT SPACE
ON ANY FLIGHT IN THIS TIMETABLE
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On United, you can reserve Air Freight space the same way
you reserve passenger space—and on any of 900 daily flights!

The same United timetable yvou use to get places
quickly and comfortably can be used to schedule large
or small Air Freight shipments (from pounds to tons).

Air I'reight moves on all United flights. And United
will reserve space for your shipment on whatever flight
you scelect.

This is called “Reserved Air Freight” 1ts United’s
way of handling Air Freight shipments with all the
speed, frequeney and schedule depeudability of regn-
lar passenger service. In fact, United will even pld\
up and deliver vour slnpm(nt

To guarantee the space von need on the flight vou
want, yvou simply call United’s local Air Freight office
three hours or more before flight time. They'lt c¢lear
and hold the space for you.

No other airline does so much to make shipping so
fast, so casy, so dependable. And at rates vou'll find
pleasantly surprising.

Door-to-door service

Examples of United’s Air Freight rates

per 100 pounds#*

CHICAGO to CLEVELAND . . . . . . . . . .. .. $4.78
NEW YORKto DETROIT . . . . . . . . . . . ... 5.90
DENVERto OMAHA . . . . . . .. ... ..... 6.42
SEATTLE to LOS ANGELES . . . . ... .. ... 9.80
PHILADELPHIA to PORTLAND . . . . . . . . . .. 2415
SAN FRANCISCO to BOSTON . . . . . . . . . .. 27.00

*These are the rates for many commodities. They are often lower for larger ship-
ments. Rates shown are for information only, are subject to change, and do not
include the 3% federal tax on domestic shipments.

(
/.?w York Newark

SHIP FAST...SHIP SURE...SHIP EASY /UNITED/

[1]
e —e

For service, information, or free Air Freight booklet, call the nearest United Air Lines Representative
or write Cargo Sales Division, United Air Lines, 36 South Wabash Avenue, Chicago 3, lllinois.

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

@
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‘re: Your shiypment on the 5. .7

Some people still send communications
one character at a time.

Others use DATAFAX —the fast
Stewart -Warner clectronic way to
transmit zll data over telephone lines.

Datafux transmits and records any
material: correspondence. drawings,
pictures, printed matter, even hand-
written notes. And since copies are
exact duplicate images of the original,
chance for error is eliminated.

Cost?

Automatic transmission and recording
eliminate need for full-time operator;
recorders will even respond to trans-
missions sent after the office is closed
for the day. Datafax also eliminates re-
typing, proofreading. intermediate
handlmg intransit delays—and their
clerical costs. The clear. stmudge-proof,
permanent Datafax copy costs less
than 2c for a letter-sized unit.
Chances are your accounting . . .
inventory control . . . engineering .

]

L
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—
production . . . branch sales . . . and

warehouse opvratxons have outgrown
Primitive Communications. If so, you'll
want to find out about Datafax. First,
send for your copy of the free Dam[ax
bulletin. Write: Stewart-Warner Elcc-
tronics. Dept. 21, 1300 N. Kostner
Ave., Chicago 51, Ill.

STEW 1

Eﬂ] ELEETRONIGS

a Division of Stewart-Warner Corporation



Resistor inserting speed tripled...

Product quality improved...

Costs cut at
HARMAN-KARDON

Dynasert individually operated machines mech-
anize insertion of resistors at Harman-Kardon,
Incorporated, Westbury, Long Island, New York.
Costs were reduced, quality increased and insert.
ing time cut by two-thirds over hand methods.

Improved product quality, increased speed and
greater flexibility were the most important reasons why
Harman-Kardon decided to use Dynasert

individually operated bench machines. IndustaiallWOF D vision

With printed circuit boards ranging from 2” square
to 6” x 14” with comparatively short runs, easy -
changeover is essential. Also, errors resulting from u n I t e d
inserting wrong component or wrong locaticn are
practically eliminated. They use these machines to feed SHOE MACHINERY CORP,
a variety of components with axial leads. Machines 180, PEDERAL ULy Lkl LStk
cut, form, insert and clinch leads. Each operator LU 2R

now turns out three times her former output.
‘ \N In addition fewer components are wasted.

B0

4 Want more information? Use post card on last page June ]OI 1957 — ELECTRONICS business edition

Production Equipment for Bléetronics

7 Like to sce a movie on how you can cut costs in assembling com-
ponents to printed circuits with Dynasert equipment?  United has one
and will be glad to arrange a showing.  Call or wrile today.




Growth Favors Automation

® Population is growing unevenly
® Work-force is shrinking

® Investors favor automation stocks

Ricur now American industry is looking to clec-
tronies for a way out of the population bottlencck.
Becanse of few births in the '30’s, the work force
proportion is declining.  Oldsters and youngsters
who must be supported are rapidly increasing.

Greatly increased use of automated cquipment in
the next 10 years is inevitable, says Ilerbert R.
Anderson, president of Group Securitics.  Anderson
fecls manufacturers of clectronic products for auto-
mation have exccllent prospects for profits in the
future.

By 1956 U.S. population will climb from present
168 million to about 190 million. But growth will
be uneven. Nonworkers, under 20 and over 65, will
increasc 15 million, or 20 percent.  In-between age
groups will incrcase only 7 million or 8 percent.

Productive age group will account for 52 pereent
of total population in 1965, compared with 55 per-

PROJECTED U.S. POPULATION
DISTRIBUTION 1965
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cent in 1955, In 1940 this group represented 59
percent of country’s population.

Population age-group charts show growing pinch
on nation’s work-force. Normally such a chart re-
sembles a Christmas tree, gradually tapering from
a broad base to a narrow pcak. Projected chart of
population in 1965 is squeezed i the middle.

SHARES and PRICES

CONGLOMERATE COMpanics, mann-
facturing widcly diversificd prod-
ucts, arc perhaps the nltimate in
industry’s trend to diversification.
These firms have found the clee-
tronics business particnlarly attrac-
tive.

Each of the companics listed be-
low has at least onc clectronics
subsidiary or division.

The idea behind diversification
naturally Icads to an intercst in clec-
tronics. The long-run instability
of demand for many manufactured
products has led to diversification
for safcty through number of widely
diffcrent products.  An electronics
division gives a diversificd company
product protection by helping it
to get in on new products in the

development stage. Multiplicity of
new products is an outstanding fea-
turc of clectronics.

This pattern of thinking has led
to many mergers of diversified
manufacturers with clectronic com-
panics.  The quickest way to get
into the clectronics business is to
buy in, onc diversificd company’s
president recently observed.

Earned per Share

Typical Conglomerate Percent 1956 Percent - === " 1957

Companies Price Dividends Yield 1956 1955 Traded Price Range
ACF Industries.. . ... ..... .. [AR7 4.00 6.5 4.22 (9 mo) 3.14¢ NYSE 58Ys—64
American Machine & F'dry.. ... 37)2 1.05° 2.8 3.03 (yr) 1.66 NYSE 31%4-38
AVCO. .. 6% e o d-1.84 (yr)* 0.05 NYSE 5%-7
Daystrom. . ................ 35% 1.20 3.4 2.07 (9 mo) 2.01¢ NYSE 29%-37"2
Elgin National Watch.. .. .. ... Ny, 0.90 7.8 0.57 (40 wk) 1.01% NYSE MNYe-14%
General Dynamics. .. ........ 67 2.00% — 4.14 {yr) 4.23 NYSE 54%-68%
Penn-Texas. . . ............. M% 0.35° 3.0 1.57 {yr) 0.32 NYSE 10 -13%
H. K. Porter, {Pa.). ... ....... 58! 2.00 3.4 7 .07 {yr) 6.15 orc ...
Siegler Corporation.......... 15Y;! 0.80 5.2 1.50 {yr)s 2.76 orc ...
Textron.................... 14% 1.60 1.3 1.58 {yr) 2.87 NYSE 13%-21"2
U. S. Industries. ............. 16 1.00 6.3 1.88 {yr) 1.93 NYSE 14Y2-17 s
1 bid 2 plus stock * annual rate 4 stock splitin '56 5 fiscal % fiscal ending early '56

ELECTRONICS business edition — June 10, 1957



'Educated’ Computers

Automatic coding may ease critical
shortage of programmers

Navy Burcau of Ships buys the second of Remington
Rand Univac’s S$3.5-million LARC computers  to
work at David ‘] avlor Model Basin, Carderock, Md.

LARC was originally commissioned by University
of California’s Livermore atomic rescarch facility, is
onc of the ultrahigh speed class of giant machines—
100.000 multiplications a sccond., Navy will usc it
for shipboard reactor design, sonar and radar propa-
gation, hydrodynamics and logistics.

Like many modcrn computers, LARC is almost too
fast to operate. It chews its way through man-vears
of programming in scconds. Conscquently it is
being built to use automatic coding, refocuses atten-
tion on the whole ficld of computer “cducation.”

Automatic coding adds a stage between program-
mer and machine, Ideallv, an autocode master pro-
gram accepts a langnage (called psendocode) close
to the language of the user—scientifie svmbology,

business Iinglish, mathematical terms.  Computer
i1s “cducated™ by a stored library of standard routines.
Generators, which  tailor routines to fit different
requircments, arce also icluded in some librarics.
Machine interprets pseudocode in its library, gen-
crates running program in machine code.

[n a recent svmposium at Philadelphia’s Franklin
Institute, some 300 computer users and manufac-
turers got together to talk about autocoding tech-
niques. When the dust settled this mnch was clear:

NMost users of data-processing gear look to anto-
matic coding to case shortage of programmers, get
more problems into the computer, make more cffi-
cient use of machine time.

More machines are being built to make use of the
technique. National Cash Register's now-gestating
304, for instance, will antomatically do some of the
“housckeeping™ that goes with an instruction.

Autocoding systems for business problems are now
ready and working, with more sophisticated oncs
conung.  Scveral recognize  common  commercial
lnglish, translate pscudocode conmands like rREAD-
TFEND B: 1F INVALID Junmie 10 or-30 into the right
program of instructions to do the job.

MERGERS, ACQUISITIONS and FINANCE

e Radiation, Inc., Nlclbourne,
I'la., sells 226,032 shares of Class .\
common stock. Common and Class
A stockholders reccive rights to sub-

e Impact

Zinc Extrusion

Fxtrusion
Roslyn IHeights, N, Y, acquires
division

Products,  held. Two for onc split for stock-
holders of record Nav 7, 1957 was
approved. Issue is first sale of new

IBNI stock since 1925,

of Sun

seribe to 186,032 shares at $12
a share at rate of one new for
cach three shares Tield. 40,000
shares of outstanding stock and
129,733 sharcs of new stock are of-
fered to public at S14 a share.
Investment  bankers,  headed by
Kuhn, Loch and Johnson. Lanc,
Space, acquired outstanding stock
and new stock rights from chicf
stockholders  in advance.  New
moncey received, over $2 million,
is being used to retire S1.1 million
of bank loans and for working
capital.

¢ Daystrom plans purchase  of
‘Transicoil, \Vorcester, Pa. Purchase
is subject to final agreement on
contract details. “I'ransicoil manu-
factures  control  instrumentation
cquipment for aircraft, guided mis-
siles and machine tools. Its opera-
tions will continue at \Worceester
plant.  Davstrom owns nine sub-
sidiaries in  clectronics, avionics,
automation and nuclear encrgy.

6

Tube, 1illside, N. J. Acquisition
gives Impact a more complete ex-
trusion operation,

e U. S. Industrics acquires stock
of Kett Corp., Cincinnati. Kett,
a rescarch and development firm,
is active in  clectronics, aircraft,
missiles and  atomic encigy. Kett
stockholders are being paid in USI
common stock. Karl Schakel will
continne as Kett president.

e Consolidated Flectrodynamics
common stock listing moves from
American Stock lixchange to New
York Stock Lxchange. Tts Pacific
Coast Iixchange listing continucs.

® American Photo Copv Equip-
ment, Chicago, joins stocks listed
on Amcrican Stock Iixchange.

e International  Business  Ma-
chines offers stockholders $200 mil-
lion of additional common throngh
subscription warrants, ()ffcring ratio
is about onc sharc for cach ten

June 10, 1957 — ELECTRONICS business edition

® Magnetic Aniplifiers,"New York
City, is issuing 90,000 shares of
50-cent par common stock at about
$3.25 per share. D, A, Lomasncy
of New York is underwriter.

e Iiric Resistor stockholders ap-
prove major capitalization changes
to provide funds for growth. Pres-
ently outstanding S3-par common
stock is to be split two for one.
Authorization of 1,500,000 sharcs
of $2.50 common replaces presently
authorized 500,000 shares of S5
common. New issuc of 200,000
shares of S12.50 preferred is also
authorized. Outstanding 62,475
shares of S20-par preferred, con-
vertible in 2.2 shares of new com-
mon, is being called.

¢ Acronca Manufacturing, Mid-
dlctown, Ohio increases number
of authorized common shares from
600,000 to 1 million. Company has

no present plans for issuance.



PIONEERING SCIENTIFIC. FRONTIERS AT GENERAL MILLS

He’s

getting new basic knowledge

on properties of semi-conductors

Here Dr. Rolf K. Mueller determines
electrical properties of a semi-conductor
specimen havirg a low angle grain bound-
ary. He and his colleagues ‘n the Elcctron
Physics Laboratory of the Mechanical
Division of General Mills grow their own
pure specimens with carefully oriented
crystal structures (germaniun in this case).
They then mount specimens very precisely
for basic research involving the effect on
physical properties of varying angles of
junction. Variation of the angle of crystal
orientation at the junctior (the “grain
boundary’’) has a predictable effect on the
electrical reactions of the semi-conductor.

Semi-conductor work is but one facet

MECHANICAL DIVISION Mﬂls

of an integrated program in solid state
physics. Studies of chemical, mechanical
and sarface properties of solid crystals and
“sputtering” of metals under ion bombard-
ment are among several other areas pres-
ently being researched in the Electron
Physics Laboratory.

Some of this research is still basic, but it
typifies the advanced and creative work
we do. In many fields, this ‘“research for
tomorrow” is transl!ated regularly into
practical applications for industrial and
military use todav. If you have product or
production problems, possibly you can
profif from these applications and from
our precision production facilities.

CREATIVE RESEARCH AND DEVELOPMENT + PRECISION ENGINEERING AND PRODUCTION

Need Precision Production Fast?

High quality and on-time delivery are
characteristic of our precision produc-
tion. Isxample: while building morc than
1.500 Y-4 bombsights, we improved
original design, exceeded USAT speci-
fications. were never delinquent, in ship-
ment. We'd like to serve you siilarly.
Write for facts. Dept. EL-6, Mechanical
Div., General Mills, Mgls. 13, Minn.

General



Longer
Tube
Life

with G-E Inductrol
Yoitage Regulators

Undervoltage can destroy gas-filled tubes
in minutes, dangerously overheat vacuum
tubes. As little as 59, overvoltage can
cut tube life in half.

Economical Inductrol voltage regu-
lators precisely control (within =19)
a-c voltage, help assure proper tube oper-
ation. This means longer tube life, less
downtime, more eflicient operation.

For more information, write Section
425-5, General Electric Co., Schenectady
5, N. Y., or call your necarest Geuneral
Electric sales office or agent.

*General Electric Trade-mark for induction voltage regu-
lators.

Progress ls Ovr Most Important Product

GENERAL @ ELECTRIC

Want more information? Use post card on last page.
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WASHINGTON report

ConcressMEN pushing economy have bitten into funds for elcctronics
procurement in the Defense Department budget. ‘The Tlouse Appro-
priations Committee whacked funds for SAGE and had critical things
to say about guided-missile programs.

The Pentagon is fighting hard before the Scnate for restoration of
the $2.5-billion appropriation slash by the House committee from the
fiscal ycar 1958 budget. Actually, this cutback—if carricd through in
the final House-Senate bill—would mean an overall cutback in spending
of only about $200-million next year.

For the most part, the appropriation cuts are aimed to force the
Pentagon to draw on the heavy carryover funds appropriated in prior
vears but still not obligated—totaling about $10-billion.

In electronics, the House committee cut the Air Force’s $486.5-
million appropriation request for ground communications and related
gear by 6.3 percent. Included in this program are SAGE, radar gap-
fillers, early warning systems, air control and navigational aids, ground
radio, countermeasures, and cryptographic equipment.

The cutback, savs the committec, will mean a stretchout in SAGE
and gencral carly-warning radar plans. But, the committee points out,
“the SAGE program has not been reassessed as a result of the recent
rcevaluation of the immediacy of the Russian jet bomber threat. Some
minor stretchout in this program should, in the long run, result in a
much more cffective system.”

Backing up the cutbacks, the committee criticizes the Pentagon for
failurc to (1) sct up basic and uniform cost principles in procurement;
(2) “improve procurement-audit relationships’™; and (3) take “decisive
action” in coordinating missiles: “there is evidence that programs
have been continued even after advances in the art have made them
obsolcte.”

® Twelve-man electronics division and cight-man communications divi-
sion in the Commerce Department’s Business and Defense Services
Administration will be scaled down or merged as a result of the sharp
reduction in the ageney’s fiscal 1958 budget. But both divisions rate high
in importance among the 25 BDSA industry divisions because of their
dircct defense activities—aiding military contractors in procurement of
scarce components and materials, compiling industrial rcadiness data
for usc in all-out mobilization. This means the two divisions will be
hurt the least by the budget cutback.

¢ Outlook for FCC’s cventual approval of a test for pay television svs-
tems has been swinging up and down for months.  Now it’s up again
with a decision by the seven-man commission that its legislative charter
gives it authority to license such a test if it finds the test in the public
interest.  'The commission itsclf, and congressional experts, have had
doubts about this.

® Radio and tv industry representatives arc sceking assurances from
the FCC and the antitrust division of the Department of Justice that
their participation in a joint engincering research project will not involve
them in antitrust charges.

Justice Department has ruled that all mectings must have a govern-
ment official on hand; with FCC officials alrcadv attending meetings,
no change in TASO membership is felt to be necessary.

June 10, 1957 — ELECTRONICS business edition



19 =

I by o =

-~
o

Eimac X676 Modulating Anode Klystron

Shaped RF Pulse, 30 KW Peak Power Output
for 955-1220 mc Air Navigation Systems

Designed for air navigation systems, the Eimac X676 three cavity, air cooled
klystron will deliver 30 KW peak power output in the 955 to 1220 mc range. With
a power gain of 35 db, this tube has an efficiency of 40 per cent.

A typical air navigation systems requirement is a shaped RF pulse output to
eliminate spectrum interference in adjacent channels. The Eimac X676 conserva-
tively meets the 60db requirement of the CAA’s air navigational system without
using critically tuned, expensive filters in the RF output transmission line. The
modulating anode permits pulsing the beam current while keeping the accelerating
voltage constant. Also, the modulator circuit for this application is quite simple.

The RF cavities are external to the vacuum system and detachable from the
klystron. The user may purchase spare tubes without buying additional tuning
and focusing assemblies.

For the design engineer, the features of the X676 simplify circuitry — for
the equipment operators the X676 provides reliable, long-lived performance at
moderate cost.

For further information about the Eimac X676 Modulating Anode
Klystron, consult our Application Engineering Department. Also
available are two highly informative booklets; “The Care and
Feeding of Klystrons™ and “Klystron Facts .. .Case Four”.

EITEL-MCSCULLOUGH, INC.

S A N B R UN O C A LI F ORNIA

Eimac 7€'zdf in high power amplifier klystrons

Typical Pulse Operation X676

DC Beam Voltage . ... . ... 24 KV Power Qutput . . .. ... ... 32 KW PowerGain. ........... 35 db
DC Beam Current . . ... ... 3.3 Amps  DrivingPower . . .. .. .. .. 10 watts  Average Power . . . . ... ... 1 KW
Powerfnput . . . .. ... ... 80 KW Efficiency . . 40%

Norld Radio History




DIE CAST ALUMINUM HUBS

33

STANDARD OR CUSTOM FLANGES

<) ‘A
m" '_‘ "
P AN

CUSTOM REELS

FOR YOUR
SPECIAL

REQUIREMENTS

SOLID ALUMINUM HUBS: 14",
V2", %", %", 1", 2" machined
to your required tolerance... in-
termediate sizes on special order.
ALUMINUM FLANGES: Off the
shelf; dia. 6", 8", 1014", 1215",
14"—.050 and .100 stock . . . other
sizes and designs to your specifica-
tions. PRECISION REELS: Assem-
bled for your needs from Standard
Record components; or designed,
developed and manufactured . . .
any size, any quantity...to meet
unusual space, weight, opera-
tional, or environmental demands.

TANDARD RECORD

manufacturing company
...since 1939

the news

n
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Lawyer Pace: for GD, 50-50 split

New miap of biilion-dollar General Dynamics Corp. is 44-ycar-old
former Army sceretary Irank Pace. The lean lawyer from Little Rock,
a broad-brush, big-picture tvpe, is seen above with new cxccutive v P
Farl D. Jehnson (left in the picture), long his right-hand man.

Pacc was handpicked by the latc John Jay Hopkins, the man who in
ten years parlayed Electric Beat Co. (1946 sales: $14 million) into the
nation’s 34th largest industrial firm. Tlopkins called him in the spring
of 1953 to discuss “various matters.” (“I'd met him once, casually,
before that,” Pace relates.) One matter was Pace’s becoming GID's ex-
ccutive vice president.

At Princcton and Harvard Pace acquired his legal training—and his
wife, Philadelphian Margaret Janney, whose brother was a Princeton
classmatc.  Before the war he worked for his home state of Arkansas
and his father's law firm.  War put him in the Army Air Corps (he
holds a licutcnant colonel’s commission in USAI® Reserve).

In 1945 he went to Washington, worked for Attorney and Postmaster
Generals. “Truman noticed the bright voung administrator, put him in
the Budget Burcau in 1948, madc him dircctor in 9. His first budget
coughed up a $3.5-hillion surplus. Tle became Army scerctary just in
time for the Korcan action to land in his lap.

Pacc is indcfatigable; 12-to-18 hour days were routine during the
Washington years. Tic plays tennis and golf with almost professional
precision, is a member of President isenhower's Burning T'ree club.

Legal training has made him 2 lucid talker, genial and unfailingly
gracious. And he has a mind like a steel trap.

Under Pace’s presiaency, GD vlans to continue its cxpansion program.
Guns-and-butter split of its products is now 85 percent guns. Ultimately,
Pace wants a 50-50 split.

Strictly PERSONAL

Antarctic, and the first phasc of
this program is fully underway.
Duc to the stringent time schedule

Snowshoes, Anyone?

i
i

The United States program for
the International Geophysical Ycar
has alrcady heen launched in the

connected with operations in this

70 North San Gabriel Blvd., Pasadena, Calif. region, recruthment ot - scientific

Want more information? Use post card on last page.
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persouncl  for the sccond  phase
of Antarctic operations of the IGY,
1038-39, is alrcady in progress.

The prograut of obscrvations (of
the group now on-station) will con-
tinue uutil April, 1959, A sccond
group will leave the United States
about Novewber 1. 1957, Prior
to departure, approximately  two
months of advanced training will
be provided.

NMost of the current openings
arc in fields of meteorology and
glaciology, although other  ficlds
still require a Hmited number of
specialists.

ITucn Obpisnaw
U. S. Nartoxal. Coanaarrreg, IGY
2101 CoNst1ruTION AVE.,
\WASHINGTON

A WIHiff of Sulphur

I call to vour attention a griev-
ous crror in ‘‘Business Mectings”
(Apr. 20, p 46). You list a mect-
ing of the Scientific Apparatus
Makers  Association on April 27-
May 2 at the Greenbyier, \White
Sulphur Springs. Va.

White Sulphur Springs. home
of the fabulous Greenbrier Totel
and Cottages, is in WIEST Vir-
ginia. WIST Virgina is a sover-
cign state. having been admitted
to the union on Junce 20, 1865. ..

Cowme to see us sometime.

ANDREW V. RUCKAMAN
WesT VIRGINIA INDUSTRIAL AND

Pusricity COMAIISSION

CuarLestoyN, WEsT Va.

We suspected our 1861 Atlas
was a little outdated.

Ultrasonics

In “Reps to Get Ultrasonics”
(Apr. 20, p 48). Mr. Gulton of
Gulton Industrics conunents that
ultrasonic cquipment s about to
be distributed by reps.

As vou perhaps know, our divi-
sion of Bendix Aviation Corp. has
pioncered  the ficld of ultrasonic
cleaning for industrial uses. Our
markcting sctup has included  sce-
tional distributors (reps) from its
iception.

J. B. WELLS
P1oNEER-CENTRAL
Davexrorr, Iowa

ELECTRONICS business edition — June

need precision
production help?

WALTHAM

can develop and make

your miniature assemblies

When your designs require miniature or sub-minia-
ture assemblies in volume, Waltham facilities are the
answer to your problems. At Waltham you’ll find the
specialized tools—many made in our own shops to meet
specific needs—and the highly skilled people with long
experience in operating them.

Waltham competence in precision instrumentation, as
evidenced by our performance record on contracts for
major producers, can be applied to your requirements
... efficiently and economically.

The same ingenuity that gave the new Waltham Vertical
Gyro its superior performance characteristics can be ap-
plied to resolving the production problems facing you.

A Waltham engineer is well qualified to talk to you about
mechanical or electromechanical assemblies. Ask him to
call on you—or send us your drawings and specifications.

INSTRUMENT AND INDUSTRIAL PRODUCTS DIVISION Precision

WALTHAM WATCH COMPANY has been
our business

WALTHAM 54, MASS. since 1850

10, 1957 Want more informatian? Use past card an last page. 11



Case History from the files of the Wincharger Corporation

problem: PREVENT CORONA
FLASH-OVER IN DYNAMOTORS
AT INFINITE ALTITUDES

At the end of World War II, Wincharger was provid-
ing aircraft manufacturers with dynamotors designed
to operate at 30,000 feet. But as higher altitude jet
aircraft were developed, this same dynamotor was
facing altitudes up to 80,000 feet.

These infinite altitudes presented complex electronic " ®
problems. One of the more serious was Corona g [l ——
flash-over. /

Wincharger’s Research and Development Group
tackled the problem. They found the solution in the

Dynamotor’s insulation. New methods and materials Spemflcatmns

were used against C(?rona flash-over action. And the DUt « e eeeennnns Normal 27.5 Volts D.C.

newly insulated Wincharger Dynamotor operated Output No. 1 . ..... 600 Volts D.C. at 550 Mils.

with dependable efficiency at stratosphere heights. Output No. 2 .. .... 250 Volts D.C. at 150 Mils.
. . Unfiltered Ripple

If special purpose Dynamotors and power supplies Maximum .. ..... %

solve your problem, contact Wincharger. Their ex- Duty Cycle . . ...... 5 minutes on, 5 minutes

off, and repeat.

tensive experience in solving problems in all phases Ambient Temperature . . Minus 55° C 10 plus 850 C.
of these fields is your best assurance of a workable RPM. oee .. 8,500
solution. DEPT. E67 Alfitude . ....... 80,000 feet.

WINCHARGER CORPORATION

SIOUX CITY, IOWA
Subsidiary of the Zenith Radio Corporation

12 Want more information? Use post card on last page. June 10, 1957 — ELECTRONICS business edition
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Point-of-sale recorders point to . . .

More Store Automation

® Several electronics manufacturers already in field

® Department store interest strong, many tests underway

® Big future market predicted, chain-store interest grows

ReraiLing. onc of the last fronticrs of autcniation, 1s
yiclding to clectronics. Point-of-sale recorders are
providing the kev to unlock this big market

Bencfits recorders can soon provide rernicrs arc:
e Automatic charge account billing

¢ Inventory control

e Accurate merchandise accountmmg

o Salesclerk and branch-store identificztion

Point-of-sale recorders may be a major eqnipment

ELECTRONICS business edition — June 10, 1957

item in the next few vears. ‘They are now emecrging
from developing and testing stage.

Recorders pictured have three units: cash register
or adding machime kevboard, tag rcader for print
punch tags. punched paper tape recorder.

Sales information is transferred from kevboard or
tag rcader to perforated tape. Taped information is
run through interpreting machines, gives store execus-
tives billing. merchandise and inventory  control
mformation.

Some modcls omit tag reader, take data directly
from register. Tag rcaders are designed to speed up
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rccording by picking up sales data from holes in pre-
punched Dennison or Kimball price tags.

At lcast six companies arc manufacturing or devel-
oping recorders: T'cleccomputing (marketed by Rem-
ington Rand), National Cash Register, Clary, Friden,
Sweda Cash Register and RCA. Burroughs is re-
ported developing a recorder for store test this Fall.

Remington  Rand-Telecomputing  recorder  has
been in regular production for about a vear. National
Cash Register plans regular production in Fall. Clary
is frecing its San Gabricl plant for recorder manufac-
ture.

Department stores are enormously interested in
point-ofsale recorders, retail lcaders sav. Falling net
profit margins and rising wagc costs arc fostering this
interest, savs Milton Woll, director of National Retail
Dry Goods Association’s Retail Rescarch Institute.
Departnient store after-tax net declined from 4.55 to
2.85 percent of sales between 1947 and 1955,

Retailers are working closcly with manufacturers
in developing recorders. One recorder was developed
three vears ago by ‘I'clecomputer with the help of
exeentives of J. W. Robinson, Los Angeles. The
NCR machine, currently being tested at Macy's New
York, was built to store specifications. The National
Association of Shoc Chain Stores has been working
closcly with equipment manufacturers on machine
devclopment for two vears.

A list of stores testing or using recorders reads like
a who’s who of American merchandising: Jordan
Marsh, Boston; Strawbridge & Clothicr, Philadcl-
phia; Sibley, Lindsay & Curr, Rochester; L. S. Avres,
Indianapolis; F. & R. Lazarus, Columbus; Veier &
Frank, Portland, Orc.; John Shillito, Cincinnati;
Home's, Pittsburgl; Bullock’s, Los Angcles; and
Higbee’s, Cleveland. Gimbel Bros. and Alexander’s
arc planning tests in the New York arca.

Comments by exceutives of stores using and test-
ing rccorders arc cnthusiastic.

Macy’s assistant comptroller, Roman Weller, says,
“Ina few vears evervone will be using them.”

J. W. Robinson’s trcasurcr, 1larrv N. Krotz, savs,
“Point-ofsale recorders are the only answer to mer-
chandisc control problems. Our buvers are enthusi-
astic about their help.” Robinson’s has been using
recorders in the LA arca for several vears.

Sibley, Lindsay & Curr's treasurer, Douglass C.
Coupc, is enthusiastic about their ability to control
branch-store operations. Sibleh's has had 24 recorders
in branch-store usce for almost a vear, is now adding
them to its main storc.

On the other hand, current costs do not justify
recorder installations for all stores, savs \lilton Woll
of National Retail Dry Goods Association. Only the
giants like Scars, Macy's and Associated Merchan-
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dising Corp. can, he thinks, at this time justifv the
expensc.

Using a store with sales of $20 million as an ex-
amplc, Woll estimates installation costs of 100 rc-
corders at about $5,000 cach and a computer at $200,-
000-a total ncar S3 million. The only offsct would
be savings in acconnts-reccivable pavroll through au-
tomatic billing. But this itcm would total just $140,-
000 per vear.

Woll recommends a system of joint computer usc
similar to that rccommended for banks.

With most activitics still in the testing stage it is
difficult to cstimate the potential market with any
degree of precision. It looms large.

Back on the positive side of the question, J. M.
McCormick, tabulating sales manager for Remington-
Rand, estimates the market is in thousands of units.
Iis company cxpects to scll a minimum of 250 this
vear. Paul Cates, rescarch director of Sweda Cash
Register, estimates that every store with sales of more
than a million dollars is a good prospcct.

In 1954 there were 1,673 stores in the plus SI-
million sales category with total sales of abont $10
billion. Abont 500 stores in the plus $5-million sales
group had total sales of $7.2 billion, average sales per
store of S14 million.

Department stores are not the whole big-store
recorder market. There is also the chain-storc market,
and ncw uses are being constantly found. One mann-
facturer is negotiating for the salc of 200 recorders to
a personal finance company.

New Market Opens

Triere's Ao NEw market for cconomy-size inventory
control systems. In it, eqnipment rental is one-half
to two-thirds less than for somc svstems now in
opcration.

These views arc expressed bv S. J. Sindcband,
president of ‘Teleregister. 11is firm has just provided
clectronic cqnipment for an automated inventory
control svstem in the B. I. Goodrich-1Tood Rubber
plant in Watertown, Mass.

Monthly rental for the svstem is imder $10,000,
says Sindcband. 1le won't give exact costs.

Technically, there’s nothing revolutionary about
Tcleregister's installation. But it may help open new
markets for the clectronies industry: data processing
for small and medivm sized plants.

The new svstem does the work of 30 clerks and
slashes complete inventorv-taking from three weeks
to three hours. It memorizes 30,000 styvles, sizes and
colors of footwear. It has random, higli-speed access.
The magnetic storage drum is 20 inches in diameter,
30 long, spins at 1,300 rpm. It handles 6,000 entrics
daily.,
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Engineers check out strategy of .

Countermeasures: Silent War

® Undoing radar, guidance systems, is booming business

® Air Force aim: to get more bombers to more targets

® Twt's, computers help find and foil detection systems

StveraL times each week, a modificd B-17 flics over
New York on its way scaward from the North Jerscy
countryside. Tt looks rather like a wounded hedge-
hog; antennas thrust out all over it, blisters mar its
lincs, slots and resonant aperturcs arc cut into its
sides. Tt can picL up just about any r-f energy around

The planc is Federal Telecommunications Labs’
countcrmeasurcs test and reconnaissance plane.  Its
job is to listen in on elcctronic activity, check out
IT&T’s mushrooming work in cquipment designed
to undo clectronics’ best cfforts.

Flectronics is a major weapon, a kicker card in
many kands at the international gaming table.  As
a result, development of clectronic conntermeasures
is big, important busincss. A score of companics
arc already deep in the business, and it's getting
bigger cvery year.

Ilectronic  countermeasures—ECM—divides into
two main branches, with reconnaissance as a third
major cffort.

e Passive countcrmcasures prevent  rceegnition
without sending out signals; camouflage or conceal
the target instead. They include reflective matcrials
such as chaff, absorptive paiuats, special surfaces.

e Active countermcasurcs radiate deccptive or mis-
leading signals, or throw out clcctronic smokescreens
to prevent identification.

Rcconnaissance—somctimes grouped as part of

ELECTRONICS business edition — June 10, 1957

passive mcasurcs—is needed to find potentially hos-
tile stations. After rcconneitering, electronic cquip-
ment can dctermine type, location, antenna and
beam characteristics, carricr and pulsc-repetition fre-
quencics, and probable function.

Air Force is particularly interested in FCM, spends
far and away the most money on it. Aim of Air
Force is to get more of its bombers through morce
radar screens to more potential targets. ‘T'o airmen,
ECM rcplaces defensive brawn with brain.

[Talf the cost of a modern bomber is clectronic
cquipment, and about 30 percent of this gear is
IECM. Tucked away in the defense budget is an
cstimated half-billion dollars for purchasc of counter-
measures gear.  Another $40 million or so gocs for
R&D.

It's a sccret war, this onc. Nobody wants to talk
about it. Questions arc met with blank looks,
apologetic or cmbarrassed silence, the meshwork of
sccurity classification.

This much is plain: countermeasures cxploit
radar’s chicf weaknesses:

e Powerful radar transmitters can be “scen” long
before they themsclves can sce.

e Weak radar cchocs can be drowned out,
mimicked.

® Rangc discrimination, based on clapsed-time
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measurements, can be  clectronically confounded.
Traveling-wave tubes make big contributions to
1XCNI techniques. Broadband characteristic of twt's
make possible cfficient reconnaissance reccivers, big
hurdle of wartime cfforts.  One source reports
annual sales of $700,000, mostly for ECM work.
Even chaft has become sophisticated.  These thin
mctal strips, cut to resonance of scanuing antennas,
usced to be thrown out of planes.  Opcerators learned
to zero on lcading target, letting the chaff drift
downward. Nowadays the stuff is fired up into the
air, propelled torpedo-like out the side, otherwise
given the appearance of having life of its own.
Repeater systems capable of aping signals at con-
trolled intervals can make a ground radar sce six
plancs where there is actually only one.  Other sys-
tems can make a little plane look like a big bomber,
or make a rcturned echo so big that a range fix is
impossible.
Blanketing material that blots up r-f cnergy can
make a plane nearly invisible to radar.  Fxperiments

have been tried using planes with plastic shells and
“blotter” insulation.  Such planes are necessarily
slow but, as onc engineer remarks, “the hare, for all
his speed, is more vulucrable than the tortoise.”

Animal techniques for protection give the clue
to much ECM work.

Night-sccing ferret is model for ECM reconnais-
sance.  Ierret planes have been flving since the war,
picking up signals, providing FCNI intelligence.

Man's invention, the sitting duck, is another 15C\I
model. Noisemaking assemblage of clectronic gear
can lead hostile forees into crossfire, or decoy them
away. This old trick is brought to new perfection
with clectronic overtones in countermeasures game.

Recording and  computing cquipment are vital
parts of KCMI, cspecially in reconnaissance.  Com-
puters are used to analvze radar scans.  On the fire
now: airborne directors that will reconnoiter, pick
up scans, advise flight commander on the spot as to
best measure for cevading or confusing the scanner.

PRODUCTION and SALES
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Missile Electronics Rivals Aircraft

Rarip growth of clectronies for
guided missiles stands out in csti-
mates of defense cleetronics spend-
ing recently released by RETNA.
Using a newly devised formula, as-
sociation extracts clectronics mili-
tary expenditures from major  de-
fense procurement categorics.

e In two and a half years clee-
tronics for guided missiles jumped
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from onc of the smaller spending
categorics to the point where it is
challenging aircraft clectronics. In
the first half of fiscal 1957 guided
missile  clectronics  expenditures
represented 30,1 percent of the
$1.5 billion spent on defense clee-
tronics.  Pereentages  devoted  to
other categories of clectronics were:
aircraft 31.4, ships 2.3, vchicles 2.2,
clectronics  and  communications
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23.8, rescarch and  development
9.1 and miscellancous 1.1.

e In fiscal 1956 guided missiles
accounted for 22.2 pereent of $2.8
billion spent for clectronics. Break-
down of other groups was: aircraft
35.4. ships 2.8, vechicles 1.2, clee-
tronics and communications 27.3,
rescarch and development 9.4, mis-
ccllancous 1.7,



Cost Controls Tighten

® Manufacturers launch new efficiency programs

® Selective economizing replaces across-the-board cuts

® Research and development methods are streamlined

Erecrronics industry is tightening cost controls as
if thev were a belt—around its waste.

\lanufacturers arc meeting head-on the challenge
of rising costs and shrinking profits.  Planned yearly
savings arc cxpected to hit several million dollars.
Sprague Elcctric alone reports “new production steps
may save $100,000 a vear.”

Today’s cconomy drives have a new look.  There
arc fewer across-the-board slashes. “Let’s do it bet-
ter, faster, cheaper.”  'That’s the motto.

Barry Controls, Inc., recently started using a five-
part monthly report system to improve its engincer-
ing work. Report lists: Number of projects started.
number of projects completed, mumber of projects
in process, mumber of new designs completed and
new sales based on new designs.

The firm has rclieved engineers of administrative
work. Its goal: “Fngincers do just engincering.”
Ttow's it going? “Wec're putting through a bigger
workload than six months ago,” says an official.

Baldwin-Lima-lamilton Corp. is also mining the
do-it-better vein, remaking its designs.  And cach
design is being checked against present shop tooling
and size restrictions.

Rescarch and development programs are not being
carved. But they are being checked more closcly.
Streamlined, too. And projects have to produce
sooner, or be dropped—even if dropping means tak-
ing a loss.

One manufacturer savs it saves In rescarch by
better initial planning.  Its three-step system: Get
top minds in carly, come as close to the problem
solution as possible, then let less-cxpensive manpower
carry on,

Raythcon reports battling dwindling profits both
internally and externally. Internally: find better ways
to produce and buy; scck substitutes for critical
matcrials; avoid specialty work where possible; de-
centralize, thus making it casier to find out where
costs arc out of linc or rising.

And, cxternally: extend labor agreements; be more
sclective in accepting business; be morce argumenta-
tive with the government on profit rates, fees.

Rayvtheon is also giving more attention to middle-
linc management.  Two new steps this vear: pol-
icy-making and next-lower-cchelon exccutives mect
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monthly to review previous month’s results; the three
levels of top management lunch monthly and are
addressed by a company exccutive.

Some companics arc trimming fixed sales costs by
giving morc bonuses instead of large salaries.  Other
finus arc cutting budgets slightly but being sure not
to sacrifice sales programs. Ome official said: “I'm
trving to get salesmen off their scats.”

Improving cfficicney isn't the whole answer for
cvery company.  Cambridge 'Thermionic increased
its minimum billing from $3 to $10. And prices of
some of its products when ordered in small quantity
were raised 5 pereent to 40 pereent. Customers
complain?  “Less than 1 expected,” savs an official,

Cost entters are revamping office procedures, axing
unnecessary paperwork, adding antomation.

Cost reduction committees function in cach major
product division at Spraguc. a new systems and
procedures department has been set up.

Calling Vanguard's Shots

Floated integrating accclerometer by Reeves will
measure speed of Vanguard's lmmching vehicle dur-
ing sccond and third phases for deviations from
expected speed. Data, fed into a coasting-time con-
puter, generates signal for jettisoning sccond stage,
firing third. Major parts of acccleromceter are gyro-
scopc and peudulum
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SIGNIFICANTLY SMALLER!'!

Dimensional Diagrams
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0o SANGAMO
“RESIN-KOTE” MICA
CAPACITORS

e PHYSICALLY SMALLER

e RADIAL LEADS FOR PRINTED CIRCUIT BOARDS

e EXCELLENT ELECTRICAL CHARACTERISTICS

e EXCELLENT FOR AUTOMATIC ASSEMBLY METHODS
o EXCEED APPLICABLE RETMA SPECIFICATION RS-153
e FABRICATED FROM THE FINEST INDIA RUBY MICA

Available In Capacitance Values From 5 to 20,000 MMFD
In Standard =+ 10% Tolerance. Closer Tolerances Can be Supplied.

Write For NEW Engineering Bulletin TSC-118.

SANGAMO ELECTRIC COMPANY
Electronic Components Division
SPRINGFIELD, ILLINOIS
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Electronic welder runs seam as . ..

Tubes Keep Auto Lines Moving

e Help simplify tricky business of automobile assembly

® GM’s 85-acre N.J. plant uses remote control on two main conveyors

® 400 high-speed welding guns sequence timed by 3,000 tubes

OxcE in a blue moon, a car will follow its identical
fwin on an auto asscmbly plant’s final pioduction
line. More often, the line is a kalcidoscope of mod-
cls, colors and accessorics.

Know-how, helped in recent vears by clectronics.
keeps production moving at GN's Buick-Oldsmobilc-
Poutiac assembly division’s New Jersey plant.

When the plant opened in 1937, gears and a-c
motors ran the lines.  Slippage and slow-down mcant
lost time. Now, two clectronic control pancls and

synchronous d-¢ motors maintain desized speed on
two main Convevors.

Originally. the plant had 36 welders scquenced
partaally by clectronics. “l'oday. over 3.000 tubes
time 400 welding gnns.

Six lines nse phototubes to detect stalled cars at
the outpnt and prevent jams.  Llectronic controls
also prevent explosions i drving sheds. maintain
sprav. booth temperature, inspect wiring and wheel
alignment.

POWER pack tests radio
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AMPLIFIER meters wheel toe-in

PHOTOTUBE clears tactory door
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Weird whirlybird stalks oil, minerals as . . .

Prospectors Buy $15 Million

® Sales of seismograph systems hold at $10 million

® Emphasis on airborne surveys means more electronics

® Nonprofessional prospectors buck up geiger counter sales

Geornysicar exploration for oil and minerals costs
about $400 million annually. Flectronics gets $15
million-plus by providing instruments.

A survey by thic Socicty of Fxploration Geophysi-
cists shows oil finus spent $250 million in the
U.S. and another $150 million world-wide in 1955
prospecting.  Long-tenin prospect is for incrcascd
hunting.

Most oil work falls to scismograph crews. A record
L119 crews operated in 1955, 591 in U.S.

Oil men figure ficld scismograph cquipment costs
$50,000 to $60,000 a crew. Gear wears out or be-
comes obsolcte in five vears. This indicates a $10-
million annual market.

Home-base cquipment costs have rocketed in the
past two ycars. A major factor is introduction of
magnctic recording and data-processing systems. Re-
corders cost up to $150,000 and 150 were bought
in 1955.
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Modern seismic cquipment must handle 24 to 50
channcls of information. ‘I'ransistors arc not yet
commonly used.  But geophysicists say that size and
power considcrations—cespecially for ficld cquipment
—virtually assure future usc of transistors.

Oftshore cxploration  frequently  requires  radio-
location cquipment, radar and scdiment-probing
types of sonar.  Aircraft using magnetonicters handle
land reconnaissance.  Many crews require radio com-
munications.

Supplying cquipment to-oil men requires oil savvy,
Proof is that many uscful improvements originatc
in oil company labs or in instrument firms rooted
in the oil ficlds.

Mining firms in 1956 spent $11 million on pro-
fessional exploration, according to the society’s pre-
liminary survey.  That is $4 million over known
1955 expenditures.

Scismography lcaped to first place in mining as
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well as oil during the vear.  xpenditures incrcased
from $350,000 in 1955 to an cstimated S2.4 million
in 1956. Recently developed high-frequency tech-
niques have made scismographs reliable locators for
shallow ore bodics.

Next comes airborne magnetic surveys, with S2.2
million. Fquipment used indicates lodes by sensing
changes in the cartl’s magnctic ficld.

Ground and air clectromagnetic detection claims
$1.6 million. Variations in induced freguencies spot
locations of metallic sulhdes.

Radioactivity and geocheniical surveys cmploving
radiation counters take around $800,000.  Rescarch
and methods shy on clectronies account for the
remainder.

Fanphasis on mining exploration is going to air-
borne survevs becanse they are cheap and fast. The
more planes, the more clectronie equipment needed.

Tlunting Associates estimates that 70 pereent of
geophysical exploration in Canada is airborne. Acro
Scrvice Corp., another international exploration firm,
estimates 75 to 100 planes are active in general work.
Another 20 planes are cquipped with radiolocation
gear for specialized surveys.

liquipment costs run up to $10,000 for scintilla-
tion counters, S1,500 for radio altimcters and an
estimated $15.000 for leased magnetometers.  Acro

recently invested $60,000 in installing a new kind
of clectromagnetic detector.  Radar altimeters cost
up to $25.000 and radiolocation cquipment about
$25,000 a system.

Rarcly, if cver, are all types of cquipment carried
in a single plane.  Usual complement would be a
radio altimeter, magnetometer and counter plus asso-
ciated recording equipment.

Radar altimeters chart topography.  Photographic
Survey Corp. of Canada has included onc i a sur-
face profiler accurate within 15 feet. New develop-
ments are expected to bring >-foot accuracy.

Nonprofessional prospectors add to the sales of
cquipment principally in radiation detectors. Pro-
fessional interest in uraninm is subsiding. 'The AFC
last vcar stopped its acrial cxploration.

While dollar volume here has declined from $3.5
million in 1954 to S2 million in 1956, unit salcs are
steadicd by vacation prospectors.

Geiger counter prices have been chopped to-as
low as $20 in the past two vears,  Scintillation coun-
ters can be had for $250. Free ANC patents have
brought over 20 firms into a highly competitive ficld.

At least onc firm is bidding for a larger sharce by
transistorizing its connters.  \WVeight is halved partly
because transistors need only power given by flash-
light batterics.

Technical DIGEST

e Vertical speed  transducer for
aircraft and missiles gives relatively
high output voltages proportional
to rate of climb or descent up to
25.000 fpm. Differential pressure-
sensing clement serves as capacitive
voltage divider in a-c bridge circuit
packaged by Trans-Sonics,  Inc.,
Burlington, Mass.

e Lovotron, a low-voltage trigger-
tron for rapid switching of single-
pulse currents up to 500,000 am-
peres, is amounced by Air loree
Cambridge Rescarcli Center. It's
for use in testing magnetrons, gen-
crating high-intensity light flashes,
and generating surge currents.

e Ultrasonic gencrator on wrist
of factorv worker produces  inau-
dible sound. Vibration is picked
up by three microphones to give
new threc-dimensional picturc of
movements of hand for time-and-
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motion studics. Doppler cffect is
utilized. Developed at Washing-
ton University, St. Louis, svstem is
called Unopar.

e Neutron dctector having  dy-
namic range as great as 2,000 to 1
lias been developed at MI'T under
ONNR contract. Detector uses mov-
ing-armature microphone to mcas-
ure differential aconstic  pressure
generated  within ionized gas of
chamber when 400-cps a-c ficld 1s
applicd. Chamber uses argon gas
and cnriched boron lining.

e T'wo moving pickup heads re-
place some 60 fixed heads on mag-
netic memory drom of Northrop's
new digital computer. I1cads arc on
a carriage that moves length  of
drum and back in abont 2 scconds
for recording or reading cach of
64 chauncls.  Storage is 2,000
words.

e Bismuth telluride shows proni-
iso as semiconducting compound
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for thermocleetrie cooling. Tests at
Batelle give maximuin femperature
differential of about 70 C when
current is sent through junction in
reverse of thermocouple zetion. Po-
tential nses include spot cooling
of clectronic componcents.

o Iligh-purity  silicon  window
pancs and lenses for missile -
frared domes permit passage of heat
ravs from objects at below-freezing
temperatures. New Rayvtheon mate-
rial permits heat-secking missiles to
home on ground targets, gliders or
glide-bombs that have no exposed
leat sources. Mechunical strength
is said to be excellent.

e Current-operated  cold-cathode
tube, developed by 1ivac Ltd. for
clectronic telephone exchanges, has
movable trigger clectrode of mag-
netic material. To fire tube, cur-
rent is sent  through relay  coil
mounted alongside tube, causing
trigger clectrode to move closer io
cathode and start conduction.
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Computer Rations Nile Waters

® Sudan seeks computer’s help in calculating Nile water storage

© Machine figures ultimate irrigation and power needs for 7 nations

© Data will suggest sites and sizes for dams and reservoirs

AN ELECTRONIC computer is in the middle of onc of
the complex political problems of the Middle Fast—
regnlation of the Nile River for irrigation and hydro-
clectric purposcs.

It may show that clectronic techunology can solve
a problem previonsly approached politically.

An IBM 650 in London is calculating the ultimate
irrigation nceds of nations that want the Nile’s bene-
fits. It figures locations, size and opcration of future
reservoirs and dams.

Sudan tossed its Nile problems to 1BN World
Trade Corp. last year.  Caleulations for the irriga-
tion side of the project arc nearing completion, and
the hydrocleetric aspect will begin soon. Al caleu-
lations may be finished by the end of the year.

Sudan has not as vet announced any conclusions.
Previously, she had disagreed with the Egyptian
Aswan Tligh Dam plan for which the U.S. offered
and withdrew $1.3 billion in aid.

A modified Aswan project, said a 1955 Sudan re-
port, might be part of an overall Nile Valley plan,

Suitcase Ultrasonics

Portable ultrasonic thickness gage by Magnaflux
weighs 16 pounds with battery. Operator is reading
aircraft skin thickness as check on corrosion
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“but it will take some time to work out this plan and
there can be no certainty until the caleulations have
been finished.™ ’

Usc of the calculations in constructing irrigation
projects and dams will, of course, requirc agreements
between all seven countries concerned.  Fgypt's
attitude toward the caleulations is likelv to affect a
cooperative scttlement of the Nile problems.

A spokesman for Fgypt's UN dclegation, how-
cver, told Errcrronics that his government is study-
the possibility of a computer solving problems of
water storage on the Nilc.

Onc political problem the computer may help
solve: Fgypt and thc Sudan both belicve they can
use more water than wonld ordinarily become avail-
able. Fgypt concedes less than half the water re-
quirement claimed by Sudan. The computer may
cstablish that much more water will be available for
sharing through various projects.

Some factors the computer considers arc:

Best locations for reservoirs (where cvaporation
losses arc lowest), if this doesn’t conflict with other
factors; working arrangements for all possible storage
sites, including volume of water to be released in
any month through the dams’ sluice gatcs.

In cffect, the computer is working out cffects of
all combinations of dams, in all rcasonable combina-
tions of water supply and operation. 'This involves
four existing dams, cight or ten proposed dams and
a 190-mile stretch of canal proposed to reduce losses
in a swampy region of the Upper Sudan.

Weather and water flow aspects of the problem
involve caleulations of cffects of river discharges and
gage levels at 30 points.  Data used is based on 48
vears of month-to-month records.

Also being weighed are variable factors such as
dam hcights and uscs to which the water is put.
Sudan and Fgypt arc primarily intcrested in irriga-
tion but have a secondary interest in power; Ethio-
pia, Kenya, Tanganvika, Uganda and Fritrca scc
power as their primary nced.

Given the ncecssary information, the computer
takes 13 minutes to trace the 576 months of Nile
history, calculating watcer levels at 30 points. 'The
calculations would otherwise take months.
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Belden

microphone
cables

Whatever the instullutipn,
whatever the requirements,
there is an accurately
rated Belden Microphone
Cable built for the job.
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Belden

WIREMAKER FOR INDUSTRY
SINCE 1902
CHICAGO

OO0l WIRES FOR EVERY ELECTRONIC NEED
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Big dish tracks sun as . . .

Radio Sextant Foils Fog

Picks up thermal radiation from sun;

Military units are now operating.

Commercial market: over 15,000

Smies that sail fog-bound scas can look forward to a precise all-weather
device for celestial navigation.

On sunless days. some ships must rely on dead-reckoning navigation.
One day they may be equipped with allweather radio sextants. such
as Collins is completing for Navv’s floating clectronic lab, USS Compass
Island (Erecrrosics. Jan. 20, 1957).

Collins’ radio sextant supplements the optical sextant by providing
the same tvpe of information on an all weather basis. It automatically
tracks the sun and moon through reception of extremely faint thermal
radiation.

The sextant’s antenna resembles that of a typical azimuth-clevation
gimbaled radar st in size and appcarance. Tt is mounted on a stabilized
platform built by Norden Laboratorics and is cnclosed by a BirdAir
Structures inflated radome.  Operation will be largely automatic, with
automatic printout of navigational data. Provision is also made for
dircet input of data to a navigational computer.

Collins’ radio sextant work is still exclusively military: one radio
sextant alrcady installed on the USS Curtiss, presently in the Antarctic.
and onc airborne radio sextant for the Air Force. Need for such a
device by commercial vessels—world flect of merchant ships alonc
exceeds 15,000—may provide a future market.

Three types of this cquipment are possibilitics: all-weather cquipment
with accuracy cqual to optical; the same with precision greater than
optical; and cquipment capable of taking rcadings on the moon.

Plan Home Theater Net

Tv stuplo cquipment makers will
keep their eye on Bartlesville, Okla-
homa. What happens there after
late July may well signal boom time
for their gear.

For outlay of $300,000 Bartles-

ville will have an cleetronic homie
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theater. One thousand homes will
be connected to the Lyric, recently
a vacant movic house. IFour thou-
sand are expected within a vear. For
$9.50 a4 month these homes will re-
ceive 13 current motion pictures,
over three unused tv channcls, a

varicty of sccond runs and local
imterest programs. Cost of hooking
on: nothing.

Vumore Co., subsidiary of Vidco
Independent ‘Theaters (owners of
150 Southwestern theaters). is con-
ducting the experiment. “\We have
cvery reason to think this move will
be an cconomic  success.”  says
Video Independent v-p C. O. Ful-
gham.

Although FCC permission is not
needed, city government okay to
run cable wire along and across
streets s, Bartlesville said ves in
exchange for one pereent of gross
receipts. Vumore has 30 other town
grants throughout Southwest, in-
cluding Enid. Okla., Lubbock,
Tex., Albuquergne, N. M.

Camera chains, capable of pick-
ing np 35 mm filkms run in the
ncighborhiood of $30.000. Other
cquipment used; coaxial cable, mes-
senger wire, telephone pole hard-
ware, 2-3 amplifiers per mile. Bill
for all these comes to abont $3,000
a mile.

IFulgham  thinks “order lots of
500 camcras shonld bring cost to
where a theater in a town of 10,000
can afford to get in.”

HELP Helps
Tech Students

Massacnuserrs PrRivarte enterprise

has created the statewide Tigher

Fducation Loan Plan (ITELP).
HELP is expected to:

o Iclp supply sorcly needed en-
gincers to clectronics.

® Sct off moves for similar plans
i other statcs.

Plan cnables students to borrow
money to finish college.  Eligible
students get loans from their own
banks at primce interest, repav after
graduation.

Eighty percent of loan is guar-
antced by Massachusetts  ITigher
Education Assistance Corp., which
formed ITELP. Noncy for MITEAC
was contributed by corporations,
foundations and individuals.

Bay State legislature passed a spe-
cial charter allowing formation of
MHEAC. Massachusetts Bankers
Association backs this plan for mak-
g commercial credit  Tesources
available for student loans,
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America’'s Most Complete Line of Instrument Calibration Standards!

For three years the life test laboratory
of the Harrison plant of the RCA Tube
Division has been using the RFL Maoddls
262B and 454B Instrument Calibration
Stardards to periodically check the accu-
racy of over 2,000 meters employed o
measure receiving tube characteristics
prior to shipment. Elemenc currents, am-
plification factor, plate resistance, trans-
conductance, emissian, ct¢. are measured
to fine tolerances.

According to Mr. Tomalesky, manager
ot the laboratory, “both Standards are in
operation eight hours a day, five days a
week. Only two maintenance calls have
been necessary in three years. The 0.19
accuracy of Model 2628 satisfies our re-
quirement for DC meter standardizing
These two Standards have eliminated the
problems associated with previous
methods.”

"Sz'mple o O[)emte. .
)/ei

FROM ACTUAL EXPER!ENCE BY

Model 829

Portable unit calibrates both AC
and DC meters over ranges from
0.25 millivolts to 2000 volts and 2
microamperes to 20 amperes. Di-
rect reading accuracy of 1% (0.5%
using charts supplied). Frequency
from S0 to 400 cps depending on
line frequency.

Net price $2,650. f.0.b. Boonton, N.J.

Model 261B

Calibrates all types of AC nacters
to direct reading accuracies of
0.5% (0.25% using calibration
charts) over frequency range of 50
to 1600 cps. Current range from
1.5 milliamperes to 200 amperes:
voltage range from 75 millivolts to
1500 volts. Output of electronic
power oscillator has less than 5%
total harmonic content at 60 cycles.

Net price $9,250. f.o.b. Boonton, N.J.

EXTREMELY
ACCURATE”’

Test Engi;zeering Activity
RCA TUBE DIVISION
HARRISON, NEW JERSEY

The advantage gained by in-piant cali-
bration of electrical instruments using
these console type Standards, which en-
compass the full range of testing instru-
ments, under controlled laborazory con-
ditioas, goes beyond mere coavenience.
Their ease of operation, consistent cali-
bration and high accuracy over wide cur-
cent and voltage tanges are impossible to
duplicate using individual testing equip-
ment which must be moved fecom job to
job throughout a manufacturing piant.

Model 2628

Calibrates DC electrical measuring
instruments to direct reading accu-
racies of 0.1% (0.05% using cali-
bration charts) through voltages
ranging from 1 millivolt to 1500
volts and currents ranging from 1
microampere to 150 amperes.

Net price $15,600.f.0.b.Boonton, N.J.

In addition to accuracy, each RFL
Standard has many features which make
rapid calibration procedure possible.
Where many instruments must be tested,
it can be demonstrated that an apprecia-
able cost saving over older ¢alibration
methods will soon result.

[ ]
1 Radio frequency Laboratories, Inc.
1 Boonton, New Jersey

Write for technical data and application information.

¥ Plcase send me your new 24-page cacalog describing all
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LABORATORIES, INC.
Boonton, New Jersey, U.S.A.

DESIGNERS AND MANUFACTURERS OF ELECTRICAL EQUIPMENT SINCE 1922

Radio Frequency s e

H available Instrument Calibration Standards for 1957,
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Conference of Microware Associates rep-
manufacturer’s
personned
establishes magnetron specifications and

with system
and puarchasing

resentative
engineering

performance requirements,

Facts presented to Vice President. Julian
Pathe, who heads up Magnetron R & D by
Senior Project Engineer. Rudy Prentice,
determines most expeditious method of

attack on the problem.

Microwave Associates: A small company with big ideas is

winning an ever-growing share of the magnetron market by
expediting development and production of special designs

Take 253 skilled employees . . . give
them up-to-the-minute engineering, pro-
duction and testing facilities in a modern,
50,000 square foot plant ... back them up
with the financial strength of ABC Para-
mount Theatres, Inc. and Western Union
Telegraph Company ... and a small com-
prany can do big things ... fast.

Small-company flexibility is the reason
why Microwave Associates moves fast
from initial problem through the design,
development and production stages to
final delivery.

A prototype has been dereloped,
tested and customer approval re-
ceived prior to full scale production.

Here, inspector checks precision
tube component during assembly.

— - T—— -

-

Large-corporation stability has attracted
the top scientific and engineering talent
required for developing the right magne-
tron design for each specific microwave
system requirement. This unique combi-
nation of speed and quality explains why
increasing numbers of engineers and
buyers are over-coming time and design
obstacles by turning to Microwave Asso-
ciates for their magnetron requirements.

If getting the right magnetron fast
is important to you, write or phone:
Julian Pathe, Vice President

MICROWAVE ASSOCIATES, INC.
Burlington, Mass. + BUrlington 7-2711

Final assembly by skilled experi-
enced assemblers keeps magnetrons
HAowing in volume toward produc-
tion testing.

Final testing of production magnetraons.
Every tube is tested for operating character-
istics in accordance rwith customer and mili-
tary specifications.




Air Freight Lowers Costs|

Savings can offset higher rates

As speed reduces size of inventory

And service spreads good will

Net savings arc possible for clectronics firms through usc of air freight.
Thesc benefits arc largely possible through air freight’s ability to shorten
replenishment cyele, reduce inventory needed to fill orders.

Conclusion comes from Ilarvard Business School study.

It indicatcs

air freight's speed can save costs exceeding air freight’s cost over that of

other shipping means.

Study notes that companics likely to benefit have products with rela-
tively high value per pound, like clectronic cquipment.
Analysis of total distribution costs of a manufacturer of recciving tubces,

in castern U.S., was part of the study.

!f this manufacturer had shifted to air freight, distribution cost sav-
ings would have been almost double the extra cost of air freight.  Tn-
ventory cost savings from lower interest, taxes and insurance premiums
amounted to $154,000, compared with $79,000 additional transportation
cxpense.  Also, $1.8 niillion of capital, previously ticd up in inventory,

would have been released.

Rcasons for gains were lower minimum and maximum inventorics at
regional warchouses because of shorter replenishment cycle.

Aside from air-freight considerations, study focuses attention on neced |

to reexamine costs of physical distribution.  Because this area has often
been neglected by management. it offers fruitful rewards.

Mechanization Shares Costs

Nearry 200 firms are pushing pro-
duction cquipment and matcrials
far our industrv. The cquipment
minimizes  handwork  and  sctup
time.

Onc manufacturer has a punched
tape - programmed,  printed - board
assembly machine, Tt automatically
positions boards. drills holes, in-
scrts and clinches up to 24 com-
ponents, sockets. cvelets or terminal
pins.  Pushbutton countrols can
change drilling and inscrtion steps.
Sume firm offers an automatic lead
looper.

Coil-winding machines arc sub-
ject of continual improvement.
Once example keeps coil form sta-
tionary and brings it to winding
spindle. on turntable or belt. Sta-
tionary feature allows introduction
of other production steps without
stopping winding of succceding
coils or cutting the wirc.

A wirc-wrap machine recently
iutroduced wraps leads of pigtail

components around terminals. A
tight fit climinates soldering and
henee heat which might damage
dclicate components.

Now on the market is a re-
sistance soldering iron which uscs
a thyratron relay circuit to time

soldering heat. Iron can be held in |

a jig and timing started by a foot
pedal, Teaving operator’s hands free.
A mass spectrometer has been de-

signed as an automatic tube-leak |

tester. It has cleetrically interlocked
valves to allow opcration by un-
skilled personnel.

Plastic makers arc offering several
new products.  One  firm  offers
Teflon in sheets up to &% inch
thick. A representative says Teflon
will be widely used in printed cir-
cuits in two to five vecars, despite

high cost, as frequencics and tem- |

peratures mount.

Another company offers zipper-
closcd plastic tubes as a substitutce
for cable lacing.
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2542H:
8 kw, fixed tuned,
high altitude,
X-Band,
pulsed.

MA 207:
60 kw, fixed tured,
ruggedized.
Ka-Band,

pulsed.

MA 215:

40 watts,

fixed tuned,
X-Band, puised.
Light weight
(20 oz.),

high efficiency.

mechanically
tunable.
X-Band,
N pulsed.

MA 213:

5 watts, pulsed

ar 1 watt CW,
fixed tuned,
ruggedized,
X-Band, anode
voltage only 450V.

...and more to come!

Since 1951, Microwave Associates has
produced magnetrons to meet many
different microwave system require-
ments. This rich experience is avail-
able to you through one of the top
scientific and- engineering groups in
the field.

NEW MAGNETRONS

MA 213 and MA 215 are new mag-
netrons that orfer the advantages of
high efficiency, light weight, extra
ruggedness and very low voltage sup-
ply operation. Other X-Band and Ka
band tunable magnetrons are under
development.

If your microwave system requires
high quality performance, write or
call for full information, close coop-
eration and fast service.

MICROWAVE
ASSOCIATES INC.
Burlington, Mass., BUrlington 7-2711

Want mare infarmation? Use past card an last page.
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ACCEPTED SYMBOLS

{Q’ e

-

Symbol for Cobait . .\ the element
which is alloyed with rickel to pro-
duce certain types of filament wires
for electron tubes.

Just as Co is the accepted symbol
for Cobalt, so Turg-Sol represents the
highest quality production of electron
tubes to volume requirements. This
outstanding capability is a major
reason why Tung-Sol is America's
largest independent manufacturer of
electron tubes.

TUNG SoL

__ELECTRON TUBES
SEMI(ONDIKTORS

Tung-Sol Electric Inc., Newark 4, N. J.
Manufacturers of Auvtomotive and Elac-
tronic Components.

- 1 ]

) ] u
Mlma(uu Sealed Beam Sigrat Radio and
Lamps Headlasips Flashors TV Tubes

Aluminizad Spe:nl Pwnose
Picture Tubes

Semiconductor
Products

Want more information? Use post card on last page.
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SEMICONDUCTOR SILICON SALES

100,000 POUNDS I | i '
|
80,000 POUNDS S —{» — _ | o
| W
60,000 POUNDS ' ' —— —T — 1 o 1 |
| !
S
| B
40,000 POUNDS i ; ' . _ |
| | ' ' l
| | 1 [
20,000 Pouwosf - N A N
J |
1 | ! ; ! | 1
1952 '53 's4 '55 ‘56 '57 '58 '58  '60

Sales climb rapidly as

¥ Silicon Price Drops

Semiconductor makers can choose grades;
100,000 pounds 1960 consumption seen.
Solar cell silicon is cut $50 a pound

Seanconpucror grade silicon shows signs of another price drop. DuPont
and Sylvania are alrcady chopping price of solar-cell grade trom $150
to 5100 a pound. Price last vear was $180 a pound.

DuPont is abandoning its $320 a pound grade (it cost $430 in 1952).
I'irm now offers three grddcs at S160 to S360 a pound, depending on
amount of residual boron 1 it.

Svlvania is sticking to onc grade at $320 a pound.
offers regular and higher priced grades.
by resistivity.

Supply situation is good and getting better.  Farly next vear, DuPont
will have a new plant refining annually 50,000 pounds of semiconductor-
gradc silicon and 20,000 pounds of solar-ccll grade.

Sylvania, while not revealing capacity, says it will double production
by ]nl\ and has tentative plans to double ngm by 1958, Texas Instru-
ments is concentrating this vear on processing improvements to increase
vield. - Aries Laboratorics estimates 1956 silicon consumption at 10,000
pounds. compared to Sylvania’s figure of 10.000 to 12,000 pounds. Arics
predicts sales of 100,000 pounds in four vears.

Texas Instruments
These two firms grade silicon

Platinum Dips to $93

Prarivun prices dropped S11 an
ounce carly this vear—from S104
to $93. Wholesalers, while refusing
to forccast future prices, say cur-
rent savings will be passed d]()llf' to

consumecrs in clectronics and other
ndustrics.

Avcrage prices  remained  firm
around 5104 an ounce through
1956. Heavy Furopean sclling in
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January and February forced the
market to $98. Russian sclling in
I'urope chopped off anotlier $5 in
March.

Foreign sources largely rule the
United States supply of the plati-
num group of mectals. Burcan of
Mines estimates that of 927,000
ounces produeed in the world in
1956, onlv 24.000 ounces originated
in the U.S. The United States,
however, consumes half.  Adequate
supplics arc expeeted to prevail
through 1957.

Of the total supplv, 590,000
ounces is platinum, 310,000 ounces
is palladium and 27,000 ounces 1s
rhodium, ruthcnium. osminm and
iridium. Platinum, which plaved
a large part in development of
radio and x-ray tubes, is important
to clectronics.

Tungsten-platinum  is used in
radar  tube grids.  Platimumn-clad
tungsten  and  molvhdenum WIFCS
arc widely used in tubces requiring
close spacing of clectrodes. Other
uscs include oxide-coated cathodes,
contact platings, thermocouples and
lecads for thermistors and somc
types of rectificrs.

Flectrical and clectronic  uscs
take about 11 pereent—+35,000
ounces—of total consumption with
bulk uscd for plating contacts and
for phono needles.

New England in
Manpower Drive

NEw two-pronged drive is under-
way in New England to keep cn-
gincers home and lurce back thosc
who have left.

The New England Council has
published a directory of college
manpower  available  to industrv.
The 56-page, pocket-size booklet
contains: location of cducational
institutions, number of graduates in
major ficlds, dates they may be in-
terviewed. Called “New  ingland
College  Manpower 1957, the
booklet was prepared by Cambridge
Publications.

Sccond prong of the drive 1s cre-
ation of Fmplovers' Services of New
England, an organization financially
supported by a group of cmplovers.
More than 35 clectronics firms are
in the venture. Nationwide adver-
tising includes a “Comc back to
New England” theme.
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...in PRINTED CIRCUITRY
there is no substitute for

RELIABILITY....!

031" MINIMUM
LINE WIDTH
RECOMMENDED 4

Q31 MINIMUM
SPACING
RECOMMENDED

~SUFFICIENT FOIL

o " MINIMUM -
g L) <y AROUND HOLES

WALL IN PLATED MHOLES

AT PHOTOCIRCUITS CORPORATION
WE ARE GEARED TO THE FIXED IDEA THAT

PROPER PRECISE

DESIGNI=E=ICONTROL

{We give you
assistance FREE)

(Our quality control system
invites your inspection)

== IRELIABIINTY)

(This we guarantee!)

SOME OF THE AREAS in which exacting control and in-process inspecticn are applied follow:
1) Master Drawing through printing: 2) Plating and Etching

(a) Best camcra and photo composing cquip- (a) Control laboratory checks solutions daily.

ment "_"““"blc to the industry. (b) Ease of solderabiiity assured by maintaining
(b) Extensive use of plate glass photographic chemical cleanliness und plating purity.

masters instead of film to avoid dimensional (¢) Daily ¥ , o " :
on y humidity chambe: testing to insure
change caused by temperaturc 2nd humidity against conlan')llinatinn of basc gmau:l'ials—-

changes. . both electrical and chemical inspections are
(¢) Temperature and humidity controlled print- perfaormed.
ing areas.

(d) Plated holes arz sectioned and photo-micro-
graphed to insure adequate plating thickness
and continuity.

(d) All printing opcrations checked with glass
masters for maximam accuracy.

"r'f"";;_"_'".':":':"'"""'"'""' """ e O O

=

v »
-

GLen Cove 4-8000
FLushing 7-8100

Dept. E-6, GLEN COVE, NEW YORK Cable: PHOCIRCO

H §

|
' i
' j Pilease send me your NEW Bulietin P-95 on “Standard
: ¥ Printed Circuit Tolerances.”
' ¢
: > ; 4 i Name.........coiiveveinnen 00000G0600000003 9 00000 000030
[} A ) o COMPANY . ... .. oot iiterrsaanncassssnsssaneseceerass
VIR g o [} Add -
: -_YOIH’.F 'li on ,:equ(?,‘; | £ A T R R R :
1 = i T '-' City. ..o vviiiiie Zone State. . ............... ]
e A ceemmmmmme—csac—ceremsean===ad
HOUSTON 1, TEX. *» LOS ANGELES 6 - ATHERTON, CAL. ¢ ROCHESTER
DAYTON » KANSAS CITY, MO. ¢ CHARLOTTE, N. C. + DENVER 2 +« SPOKANE 10
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Electronics Spending Climbs

1961 will rise 50% over ‘56
But all defense will rise 10%;

5-to-1 ratio will hold through ‘65

IinicrroNics industry is winning more of the defense
dollar, says RCA’s cconomic planning gronp. 7Total
1961 dcfense spending will be up 10 percent over
1956. But clectronics share will rise 50 percent.

This five-to-one climb ratio—duc to incrcasingly
important role clectronics plays in new complex
weapons systems—is expected to continue throngh
1965. Then total defense spending will be 20 per-
cent greater than current spending, with military
clectronies double 1956.

Continnance of trend is borne out by DOD’s con-
stantly incrcasing emphasis on rescarch and develop-
ment. - Newer weapons use more electronics cquip-
ment. Specific R&ID requests: S600 million in 1951,
$2.4 billion in 1956, $1.7 billion alrcady requested
for 1958.

Defense clectronies spending shot upward during
1951-1953 because of the Korcan war.

Appropriations were cut in 1953 while the armed
forces studied weapons’ capability and began to shift
from conventional to nuclear weapons.  Towever,

DEFENSE ELECTRONICS SPENDING

$4,500 MILLION —1—1————1—
$4,000 MILLION |-
$3,500 MiLLION
$3,000 MILLION
$2,500 MILLION
$2,000 MILLION
$1,500 MILLION |—
$1,000 MILLION

$500 MILLION |4 —

T

!

| i
[ T[]
1951'52 '53 '54 '55 '56 '57 '58 '59 '60 ‘6l
FISCAL YEARS

SOURCE:RCA

backlogs kept expenditures np through 1955,

Barring an all-out war, defense appropriations,
backlogs and spending trends should stabilize by
1958.  Looking at the industrv as a whole:

® Illectronies industry is growing about 2% times
as rapidly as the cconomy as a whole.

® By 1965 the clectronics industry will attain a
volume of $21 billion, double 1956.  Sylvania pre-
dicts S22 billion by 1966.
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MILITARY electronics

CONTRACTS

awarded

¢ Portable scales wlich weigh
an airplance and antomatically  de-
termine its center of gravity have
been developed by ARDC. After
placing a scale beneath cach wheel,
clectronic load cells measure com-
pression.  Flectrical data is trans-
mitted to computer which simul-
tancously  determines weight and
center of gravity.

Scales and computer were built
by Baldwin-Lima-Hamilton and
Continental  Klectrolog,  respee
tively.

® Locwy Ilydropress division of
Baldwin-Lima-ITamilton  will  dec-
sign, build and install at AFNTC,
Cocou, I'la., large ship-motion simu-
lator for cvaluation of Navv’s Flect

Magnctic tape recordings taken at
sca will be fed into testing device.
Amount of contract: $2 million.

® Force sensors for control stick,
control wheel and rudder pedal
that allow pilot to override auto-
pilot in flight arc being developed
by Lcar. Sensors mcasure  foree
excerted by pilot and translate it
mto clectrical command signals for
autopilot. Ilight tests have been
made with 19-100, 1°-84, Nlvstere
IV and C-45.

® GE’s closcd-circuit color tv will
be used by Anmy at Missile “I'est
Center, Cape Canaveral, VFla., for
ringside viewing of missile launch-
ing. Color of flash and flamce at

Ballistic Missilc. take-off reveals important  flight
Ship’s motion will be simulated  characteristics  herctofore  difficult
through clectronic servomechanism. — to obscrve.

Instruments for Industry has a
5215.000 contract incrcase with
Signal ~ Corps  for  developing
countermeasures sets, AN/NLQ-S.

Stavid Engincering’s contract with
Navy for producing a guidance svs-
tem for the submarine-launched
Regulus has been supplemented by
new contract for test equipment for
the system, Tests can be made
without firing missilc.

Tally Register will build a $90,000
high-spced  data-reduction  svstem
for Navy to process test-flight in-
formation from aircraft and mis-
stles. Work on a $150,000 contract
for Martin, alrcady given green
light, is underway.

General Instrument gets contract
from Romce AV Dcpot for cloud-
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WESCUN s h|g business!

San Francisco's Cow Falace will be the center of West Coast elece
tronic activities during August 20-21.22-23. The 1957 figures are
expected to exceed on all counts the phenominal growth in attendance
ancd number of exhiqitors at the 1956 Show:

Total number ofbooths . . .. ................. 711
Total number of exhibitors . .. . .............. 561
Total attendance . ... .................. ..31,671

We’'ll be there in BOOTH 2415
Stop by and see the electronics representative

and the market place is the August 1st issue of....

electronics circulation in the surrounding states that drew
over 80% of the people attending WESCON amounts
to nearly 10,000 paid subscribers - more than any other
publication serving the electronic field in the area!
Exhibitors at WESCON will use the August 1st Technical
Edition to announce booth numbers and preview their
products — as they have been doing since 1949 when

! the Show was first held
L\/ Non-exhibitors will reach out to electronics 46,000
_ paid subscribers for representation in the August Show-
1,324 in-prinf.
¢ Schedule your display of products in August electrone
-~ ; _ your display of products ug
= T4 / : ics now.

CLOSING DATES: Complete plates—July 1; Copy to set—June 25

ELECTRONICS business edition — June 10, 1957




analgr-to-dygiad

KEARFOTT
ANALOG-TO-DIGITAL
CONVERTERS

KEARFOTT LATITUOE COUNTER

height radar scts, AN/GMQ-13A,
amounting to $670,350.

\§ 3 Stewart-Warner will provide Rome
NN \ AF Dcpot with 4,532 radio trans-
X N \\ mitters, T-282/GR, totaling
SN \\\ \\ \ $3,177,155.
N
SRR . . .
E}t\\\\\\‘ \‘\\\‘\\\ \ \\\ \ IT&T will scll radio transmitters,
AT \\\.\‘\ \\\ ‘\ AN/ARN-21 to Navv BuAer.
\\\.;“\‘ “ L \ ) ) &
RAIHY TR Pricc: $18,965,359.
:jl')),’:;.';:;;” NN
A Y Admiral has $1,038,265 contract
,"/,,’1/ /'/,/:I/ , N o ] N
ottty Yy / with Navy BuAecr for radio recciver-
AVINT A TR AT B . .
% ’/////// / / transmitters and mountings, ARC-
7 A 55.
Ve / /
7,
4 7747y
Z 27 G. Felsenthal and Sons will scll
e // , air mavigation computers to AMC

totaling $146,540.

American Machine and Mctals has
$553,830 contract with AMC for
pressure transmitters, type MII-3,
for aircraft.

Thomas A. Edison gets contract
from AMC for pressurc transmit-
ters, type MII-3, totaling $664,733.

Eclipse Pionecr, division of Ben-
dix gets $2,355,822 contract with
ANIC for indicators, ID-387/ARN,
uscd with AN/ARN-14 radio re-
cciving scts.

el

TRANSLATE SHAFT ROTATION -

INTO ELECTRICAL AND VISUAL
DIGITAL FORM

KEARFOTT ANGLE COUNTER

Sperry has $1,150,000 contract
with  AMC for MA-2 automatic
pilot svstcms for B-52 aircraft.

KEARFOTT DIRECT DRIVE ADAC

is a shaft-positioned analog-to-digital device
utilizing coded drums, interconnected by
high-speed odometer type gearing to provide
an electrical impulse representing shaft

KEARFOTT AOAC (215) 32,768

RCA gets $1,586,176  contract
with  AMC for product improve-
ment of command communications

sct, AN/ARC-34.

position. Available for a wide variety
of capacities and codings.

KEARFOTT MECHANICAL COUNTERS
are used to provide precise visual
presentations of angular position, latitude,
longitude, or any information imparted by
shaft rotation. Both types are designed

to provide long life at maximum

slewing speeds up to 1800 R.P.M.

Amplifiers, Tochometer Generators,

ond Mechanicol Components.

KEARFOTT SYSTEMS INCLUDE:
Directional Gyro Composs Systems,

Three Gyra Stable Plotform Systems and

Inertial Navigotional Systems.

Send for bulletin giving dota of components

of interest to you.

earjott

Sales and Engineering Offices:
1378 Main Avenve, Cliftan, N, J.

Midwest Office:

1

South Central Office:

)

GINERAL PRECISION EQUIPMENT CORPORATION

A SUBSIOIARY OF
West Coast Office:
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KEARFOTT ADAC O° TO 359.9°

KEARFOTT COMPONENTS INCLUDE:
Gyros, Serva Mators, Synchros, Servo and Mognetic

Rotory Seals, Indicators and other Electricol

KEARFOTT COMPANY, INC., tittle Falls, N. J.

23 W. Calendar Ave., Lo Grange, }I.
6211 Denton Drive, Dallas, Texas

253 N. Vinedo Avenve, Pasadena, Calif,

Westinghouse will scll 40 kva
generators, voltage regulators and
control pancls for B-47 and. B-52
aircraft. Total: $2,704,774.

Southwestern Industrics gets sub-
contract from Convair for design
and  mannfacture  of  pressurc
switches to be used in classificd mis-
sile applications.

Hermetic

General Instrmment gets three Sig-
nal Corps contracts totaling over
$24 million for radiosondcs, drop-
sondes and power supply units for
gronnd radio communications sys-
| tems.
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iming Tops New Products

Electronic Specialty

Bliley Electric

ESC

Delays, Timers Announced

Trnne is kev to operation as well as essential to testing and mainte-
nance of much clectronic gear. Fixed delay lines available from Deltime
(1) cover the time range from 2 to more than 200 microscconds. lFour
basic tvpes of circuitry are used in Flectronic Speciality’s (I’2) time-
delav relavs. Delay line with time range from 100 to 1,000 microscconds
is being produced by Bliley Flectric (P3) for commercial memory

chauncl units.

Called Chronisters, Bergen Labs (P4) clapsed-time indicators record
time an clectronic instrament or component has been in operation.
lines by ISC (P3) are intended for

I'ive continunously variable dclay
use in computers and radars.

Other Gear

Puororieciric refractometers an-
nounced by Phoenix Precision In-
strnment (P6) can be used whiere
refractive imdex is an indication of
product quality, such as in chemi-

cal. pliarmacentical and petrolenm

processing. . .. Mica Corp. (P 7) 1y
producing flushed ctched  circuits

whicli are said not to creep above
the surface of the laminate. ... A
complete line of numiature audio

transformers  1s  available  from

For more information use READER SERVICE CARD

ELECTRONICS business edition — June 10, 1957
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Deltime

Gramer Tlalldorson  Transformer

(P 8) for use in transistorized cir-
cuits.

Continnously variable broadband
attenuators offered by Douglas Mi-
crowave (I 9) for frequencies from
100 to 3.300 me arce said to have
maximum  insertion losses of one
db in the 40-db unit. . . . Small
uantitics of silicon diodes arce avail-
able from U.S. Dynamics (I’ 10)
that arc claimed to operate at tem-
peratures up to 375 C. . . . land-
tvpe strippers announced by Ideal
Industries (1> 11) have been de-
signed for use with Teflon-insulated
wire.

Transistorized  plug-in counting
circnits arc being produced by Wal-
kirt (I 12) for use in telemetering,
sequencing and counting gear. ...
Output of 4.500 amperes at 14 volts
is delivered by a stack of sclenium
rectifiers markcted by Radio Re-
ceptor (P 13). . . . Transistorized
d-c to d-c power supplics by Amold
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All business is specialized

. . . and nothing specializes
on your business like your
business paper

This profit-wise peddler looks for
the wettest crowds. His business is
specialized. Like yours.

And like your business, this bus-
iness paper of yours specializes, too.
It packs into one place the current
facts you want. It scouts out, soits
out, reports and interprets the specific
news and information you need to
keep posted and keep ahead in your
field. Cover to cover, editorials and
ads, it concentrates on bringing you
specialized helpyoucan’t getanywhere
else. Read it thoroughly
it to work.

This business paper in your
hand has a plus for you,
because it’s a member of
the Associated Business
Publications. It's a paid cir-
culation paper that must
earn its readership by its
quality . .. And it’s one of
a leadership group of busi-
ness papers that work to-
gether to add new values,

and put

new uscfulness, new ways |

to make the uime you give

to your business paper stil} |

more profitable ume,

L R L T S

A copy of this quick-reading, 8-page
booklet is yours for the asking. It con.
tains many facts on the benefits de-
tived from your Lusiness paper and
fips on how to read more profitably.
Write for the “WHY and HOW book-
let.”” Room 2710.

McGRAW-HILL PUBLISHING COMPANY
330 W. 42nd St., New York 36, N. Y.

|
|
I

Magnetics (P 14) operate from
24-30 volts and deliver outputs
from 25 to 1,200 volts dc. . . . A
linc of test instruments offered by
Paco Electronics (I 15) in kit form
includes vtvm, tube tester, oscillo-
scopc.

Coils for pi ontput or L-C out-
put, interstage and oscillator cir-
cuits arc anmounced by Hlumitromnic
Engineering (P 10). . . . Grroscopes
have been designed by Iron Fire-
mau (P 17) to mcasure roll and
pitch for airborne fire-control.

Blocking oscillators  ammounced
by DuMont (P 18) arc 3 inch cube
and dcliver 3-microsecond  pulses
with 46 volts to —3 volts ampli-
tude. . . . Coolant pumps offered
by Applicd Dynamies (PP 19) for
airborne  fire-control  systems  and
coolant circulation i missilg gnid-
ance svstems are claimed to be leak
proof. . . . A double-beam infrared
recording spectrophotometer is an-
nounced by Baird-Atoniie (P 20).
.. . Beva Laboratory (P 21) has
available two power supplics for
usc with proportional counters and
ionization chambers.

A rotating-cvlinder viscosimcter
featuring  clectrostatic  restoring
torque is announced bv Polarad
(P 22). Pulse gencerators of-

fered by Electro-Pulse (P 23) fea-
turc repetition rates up to 100 ke
and variable pulse widths from 0.1
to 100 microscconds. . . . Crvstal
and oven packages arc available
from Bliley (P 24) for frequencics
from 4 ke to 125 mec.

Applied Rescarch’s (P 25) uhf
converter is said to have a mini-
mum overall gain of 50 db i the
100 to 900-mc range. . . . A linc
of edge-lighted and plin knobs
and dials offered by Kerrco Prod-
ucts (PP 26) is said to offer high
resistance to abrasion and to clean-
ing solvents. Vibration of
large clectronic assemblics is pos-
sible.with a vibration cxciter de-
signed by Textron (P 27) to pro-
duce a peak force of 15,000 1bs.

American Machine & Foundry’s
(P 28) portable transient analvzer
mcasures, displays and records gen-
crator output voltage, frequency,
waveform and power. . .. A camera
designed specifically for recording
oscilloscope presentations is offered
by Photographic Products (P 29).

Delevan Electronies (I 30) an-
nounces r-f clioke coils (0.15 to 22
microhenrys) that are 0.156 inch in
diamcter and 0.375 inch long. . . .
Investigation  of ultimate  viclds,
clastic moduli, tempcrature cffects

E | S

Curbing Engine Rock-and-Roll

Test-stand operator at Vord plant uses dual strobes to check engine
for unbalance. Electronic circuits by International Rescarch and
Development Corp. compare front and rear vibration, indicating pulley

!@""’-.
One of a serles of ads prepared by s

DU ASSOCIATED BUSINESS PUBLICATIONS and flv-wheel weight adjustment necded
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is possible with Allegany Instru-
ments’ (P 31) high-ratc tensile and
compressive tester.

Operation in temperatures up to
350 1 is claimed for Gulton Indus-
trics’ (P 32) glass-coated ceramic
capacitors for usc in the oil and
chemical industrics. . . . Technical
Associates (I 33) announces scintil-
lation detectors designed for opera-
tion with scalers, rate-ineters  or
gamnui-ray Spcctromctcr svstems.

The type 2C39.A tranmitter tube
is offered by Sylvania (P 34) for usc
as an oscillator, frequency multi-
plicr or power amplifier. . .. Chop-
pers available from Stevens-Amold
(P 335) produce 120-cps  squarc
waves with 00-cps cxcitation. . . .
Radar i-f amplifiers designed by
Lel, Inc. (P 36) with center fre-
quencics of 60 me are said to with-
stand 20 g vibration at 2,000 cps.

Signal gencrators anmounced by
Polarad (> 37) cover frequencies
from +.200 to 11,000 mc. ... Tem-
pcrutnrc-altitndc-humidit} walk-in
test chambers anmonnced by Amer-
ican Research (P 38) provide work
spacc of 7 by 10 by 8 ft.
Vidicon tv cameras made by Kin
‘Tel (P 39) for studio or ficld nsc
liave a 7-inch picture tubce mounted
in the housing so opcrator can di-
rect and focus image.

Dual - channel  oscilloscopes  of-
fered Dby FElectronic Tube Corp.
(P 40) arc said to handle fre-
quencics from d-c to 15 me. ...
D-c to d-c power converters an-
nounced by Universal Transistor
Products (> 41) opcrate from 12
or 28 volts and dcliver outputs be-
tween 120 and 2,100 volts.
Geotechnical (I 42) announces the
Helicorder, which records analog
data in the range from d-c to 35
cps.

Sound Apparatus (P 43) an-
nonnces an improved sound-level
recorder for sound, noisc and vibra-
tion tmcasurements. . . . The
NN-24 and NMIN-25 audio power
transistors annonnced by Motorola
(P 44) arc said to provide 30 to
35 db gain with less than 5 per-
cent larmonic distortion when de-
livering + watts.

A linc of clectrostatic voltmeters
is available from New England Sci-
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& Research, devzlopment, weapons systems
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Kentucky Windage at 650 MPH?

“Kentucky windage” is fine for an oldtime squirrel shooter at
60 yards. But how do ypu compute cross-wind allowance for high=-
speed jets aiming at fast-moving flank targets?

The compilation of firing tables required for cross-wind cannon
firing is typical of the complex problems facing modern weaponeers.
The special abilities of Thieblot Aircraft Company, a division of
Vitro Corporation of America, in designing and manufacturing
aircraft components and ordnance have made it a key member of
the Army-Air Force team workirg on this difficult ballistics problem.

Thieblot’s contribution was the design of a new ballistics data
nose. Only a foot longer than conventional fighter noses, it carries
a 20 mm. cannon with mount independent of the aircraft motion,
four high-speed cameras, radar, and electronic equipment. With
auxiliary ground controls this equipment ‘““fixes” projectiles in time
and space. This leads to greater protection for bombers and other
combat aircraft through more accurate flank fire.

Thieblot Aircraft has also designed purge mat systems for jet
trainers, a boundary layer control system, a nose-wheel steering
mechanism, an inflight refueling unit, an escape reel for ditched
aircraft and other equipment.

Like other divisions of Vitro, which specialize in atomic energy,
weapons systems, extractive metallurgy and other advanced tech-
nologies of our new age, Thieblot makes tomorrow's technology
available today.

Write for information to THIEBLOT AIRCRAFT COMPANY, Martinsburg, W. Va.,
A Division of

Vitro

CORPORATION of AMERICA
261 Madison Ave., New York 16, N. Y.

\0 Thorium, rare earths, and heavy minerals
# Nuelear and process ergineering, design € Recovery of rare metals and fine chemicals
% Aircraft components and ordnance systems

Ceramic colors, pigments, and chemicals

a Refinery engineering, design, construction
# Uranium mining, milling, and processing

Want mere information? Use post card on last page. 35



FAST, CLEAR

COMPONENT MARKING | =
MARKEM MACHINES | TSe—"-

— (.
aSve
Typical marking problems solved by
) . Markem include automatic color band-
ing with up to six colors on wire lead components:
printed circuit work on the new 90S screen process
machjne; base branding TV tubes in cartons and in
sets; imprinting flat disc capacitors, ten foot lengths
of rigid conduit, metal and glass tubes, odd-shaped
automotive electrical parts.
Ask Markem to study your needs, then recommend
the right machine, marking element and compound
for your job. Forty-six years of marking experience
are ready to help you.

MARKEM M:FENNHCHINE co.

entific Instruments (P 45) fo
checking voltages applied to multi
plicr phototubes and tv tubes anc
for measuring static charges.
Pyramid Electric (P 46) announces
a line of miniature capacitors for
transistor radios. hearing aids, port-
able tv sets. . . . Miniature record
plavback systems are introduced by
Minncapolis-TTonevwell (P 47) for
data  acquisition during  missile
flight.

A 4-channel galvanometer ampli-
ficr is announced by Allegany In-
strument (P 4S) for use with strain
gages, thermocouples  and  othe
transducers.

New Product Makers

P 1: Deltime, #0%  Fayette Ave Mamaronedd
o

P2 Eleetr | Voo 121 X Fernando Rl

Las Angeles 39, Calif,

P 3: Blitey Fleetrie, | n Station Bllg , Krie, P

P 1 Bergen L 2T Crooks Ave, Clifton, N

P G ESC an 3¢ nBlvd Palisades T'ar
Nt

P 4i: Phoeniv I fretr t S 6L N

St Cuaiver City, Calif
BT Mica Cap 0 Flenda S, Cober Cin

Cal

1P s Gracer Hal T " i8N
Pubaski ., ¢ LI L]

1" e Thmglas Microwave, 252 K St Me Vern
N.Y

Pio: U S Dyr e ncol AN} Bost
Mass,

Hy Tdeal Industrie 183 Park A Sveamnore
1.

P12 Walkirt, 111 W Huzel St Ingzl 1 Calif

"1 Radio Reeept 231 W10 Rt New York 1]
NOY.

i Mognet i i W Jelerson Bivd

fes 16, Calif

"1 1T 1 TOONL N Nt Glendale 27

1" Iitaitionie g ing, 650 I Tayior St
Sunmate Calif

17 hien Firen TENOROJ 6 Avel, Tort
Oregon

Py ImMom Lab Ta0 Bloomtield Ave., Clifton
N. 1.

1" Applied Tt 2 N Main St Natick,
Miass

2o Baird Aonic University Reb. Cambridue
LM

1" PO, Box 178, Trenton, N, I,

1 eetror 1320 21 St Long lsland

o York

12 Eleetro-1uls NG} Teale St Cubver Ciny,
Calif.

P21 Bliley Kleet I'nion Station Bld Fric. Pa

I'e5: Appliel Reseaveh, 167-07 Depot Rl Flus)
ing, NUYL

26 Ketreo Produets, 1% 0 Box 225 Haveloark Sta
i Lincoln, Neb

P2i Polarad Eleetronge {5-200 3ith St Long

City 1, N Y

A icon Machine & Uoundry, 2617 Madison
Ave . New York 16, N Y

P29 : Photographic Produets, 1000 N, Olive St

Anaheim, Calif

n n Electronies, Fast Aurora, N, Y.

P Mlegany Instrumer 091 Wills M, Com
herland, Md

a2 Gulton Industries, Metuehen, N2

Pt Teehnieal Associates, |10 W, Provideneia Ave. |
Rurbank, Calif

Pt Sylvania, 1730 Broadway, New York 19, N Y

P55 Stevens-Arnold, 22 Klkins St., South Roston
M

Pa6: Lel Ine.. 250 Oak S Copiague, N. Y

P37 PPolarad Kleetronie 15 200 34th St Long
Island City 1 A}
Pas: Maerican Resparehi,. Farmington, Conn

P29 Kin Tel, 5725 Kearny Villa Rd.. San Diege

Tube Corp . 1200 F. Mermiaid

sane. Philadelphia 18, Pa,

P Universal Transistor, 133 E. jth St New
York 17. N, ¥

P12 Geotechnical, 3712 gar Dro. Dallas &, Tex,

P1i: Sound Apparatus, Stirling, N, |

PP Motwrola, 15 170W, Mugusta Blvd,, Chicago 51,
.

P15 New  Englaml Scientifie  Instruments, 100
Memarial Dr., Cambriilge 32, Mass

"6 Pyramid Eleetrie, 110 Thadson Blvd., Nortl
Be N

apolis-Honeywell, 10721 Huanna St

Beltsville, Md

Pisc Allegany Instrument, 1091 Wills Mt,, Cumber
land, Md.
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F-M's Plexes, Simp And Multi

® Simplexing nears FCC cutoft date
® 56 f-m stations hold multiplex permits

® Five more stations are applying

O~E of the ways f-m stations make an extra buck is
being threatened by an FCC cutoff. On July 1, 30
fam commercial stations may have to turn in ther
simplexing rights.

Therce's a strong possibility for a late save. One
station has alrcady asked the FCC for an cxtension
of time for simplexing.  Industry sonrces arc betting
extension may be given. FCC has no comment.

Whatever happens, however, the Commission has
gonc on record for multiplexing.

It all began two vears ago on July 1, 1955. Onm
that date FCC began giving Subsidiary Communica-
tions Authority (SCA) to fm stations to practice
multiplexing.  That was also when cutoft date for
simplexing was sct.

Motive was to substitutc multiplexing for sim-
plexing.  What bothered the Commission abont
simplexing was that it could be picked up on an
ordinary f-m recciver.

Both multiplexing and simplexing have similar
aims. A commercial cnterprise such as restaurant,

grocery chain, or railroad terminal can pay for and
receive a special fm broadcast signal.  As it turns
out. in many cases they buy background music empty
of commercials.

However, multiplexing occurs when a fm station
transmits a subcarrier in part of fan broadcast chan-
nel. It takes up about 15 percent of total channcl.
Programs on multiplex cannot be received by ordi-
nary reecivers; special multiplex receivers arc nceded.

With simplexing, signal can be reccived by ordi-
narv fam receiver. Simplexing can, however, be car-
ricd on only during nonbroadcast time.  Subseribers,
restaurants, stores, are furnished with special recciv-
ers which cut out or amplifs commercials when sta-
tion transmits inaudible supersonic or “beep” signal.

Simplexing costs little.  Multiplexing costs a little
more. A multiplex transmitter can be bought for
$5.000. Operation costs, according to onc cstimatc,
about $25 a month.

Receivers for both systems are close in price. Sim
plex receiver runs about $125, multiplex about $150.

In June ’56. 25 stations had simplexing permis
sion; 30 had multiplexing permits.  Six had authority
to do both.

Today, 30 hold simplex authority. 49 have multi-
plex grants.  Seven hold both.  Tive stations arc
now applving for multiplexing privileges.

FCC actions

STATION

moves and plans

e Allows development of tele-
phone scrvice in airplancs.  On an
interim basis AT&T can usc fre-
quencies 45495 and 459.9 mc.
Service will be hooked to nation-
wide  public telephone  service.
Ratcs, depending on plane’s loca-
tion, will be $1.50 to $5.25 for
a three-minute call.

e Kills 1951 proposal that broad-
cast and nonbroadcast licensces
file with the Commission all patent
holdings. IFCC calls its own pro-
posal ‘“‘unsonnd administratively”

e Will assign to public garage
licensee for base or mobile radio
station cither frequeney 35.70 or
3598 mc but not both in samc
drca.

e Intends to make S,476—-8.745
ke exclusive for coast tclegraphy.

ELECTRONICS business edition — June

This is part of program of allocat-
ing bands cxclusively to the mari-
time mobile scrvice for usc by
coast tclegraph stations.

e Grants authority to Alan Ro-
scnson to transmit bascball games
from Miami Stadium, NMiami, Ia.,
to CKAC. CICY, Montreal, Can.

e Proposes to add f-m channel
284 to Oxnard, Calif., substitute
channel 236 for 284 at Santa Bar-
bara. substitute 273 for 236 in
Santa Maria.

o Agrees with its Canadian coun-
terpart, Department of Transport,
to amend the two-nation agree
ments. Three Canadian citics get
channc) switches.  Also, no Cana-
dan <tation can be less than 190
miles from an Amecrican  station
using the same channcl.

10, 1957

ABC nctwork splinters off radio
from tclevision. American Broad-
casting Company Radio Network
becomes  separatce, autonomous
subsidiary of parent  company
American  Broadcasting-Paramount
"I'hcatres.

Corinthian Broadcasting is formed
by investinent banking firm J. 1L
Whitney & Co. to handle manage-
ment policies for Whitney’s four
tv and two radio stations.

KANS, Wichita, installs
new transinitter.

Kans.,

KOI1, Kalispell, Montana, plans
new transmitter and  increased
power from 1 to 5 kilowatts.

WJAT, WJAT-FM, Swainsboro,

Ga., is sold bv Jack and Nancy
Thompson to James R. Denny
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Puzzled by that metal-joining problem?

NORRIS-THHERMADOR’S NUHT"‘M DIVISION WAS —on how

to join Mu metal* to cold rolled steel in accelerometer armature
assemblies, with thicknesses ranging from .004 to .006. They succeeded
with the help of a Weldmatic stored-energy welder ... which may

be the answer to your problem, too. Write for complete literature.

WELDMATIC

division of unitek corporation
257 North Halstead Avenue » Pasadena, California
sales engineering representatives in principal cities

*A REGISTERED TRADEMARK
OF ALLEGHANY LUDLUM

ASSISTANCE TO
DEFENSE CONTRACTORS

Defense contract problems are complex and diversified. Our experienced staff
of former Government procurement specialists provides assistance for ALL
PHASES of your contract activities, including administration, accounting and
representation at Government agencies.

Our organization supplies all needed specialized experience under one man-
agement. This service reduces your administrative costs and provides profes-
sional attention to your problems.

Write or call for details

BISNOFF-ARMUS ASSOCIATES
25 West 45th St. NY 36; JUdson 2.1563 !

If You Are Having Difficulty
R% aintaining Your Mailing Lists...

Probably no other organization is as well equipped as
McGraw-Hill to solve the complicated problem of list
maintenance during this period of unparalleled change
in industrial personnel.

McGraw-Hill Mailing Lists cover most major indus-
tries. They are compiled from exclusive sources, and
are based on hundreds of thousands of mail question-
naires and the reports of a nation-wide field staff. All
names are guaranteed accurate within 2%,

When planning your direct mail advertising and sales

7. . 4

Mc GRAW-HILL promotion, ¢ this ical service

que an
in relation to your product. Details on request.
DIRECT MAIL LIST SERVICE

McGraw-Hill Publishing Co., Inc.
DIRECT MAIL DIVISION
k 330 West 42nd Street New York, 36, New YorkJ

and Webb Picrce for $125,000.

WELL, Battle Creck, Mlich., is
sold bv Iederated Publications to
Southcrn - Michigan  Broadcasting
for $100,000.

KLCB, Libby, Mont.,, is sold to
I'rank  Reardon  for  $19,000 by

Lincoln County Broadeasters.

WKAL Macomb, 11, intends to
install  new  transmiitter,  boost
power,

KDAY, Santa Monica, Calif., is
sold to Radio California by KOWL
Broadcasting for $650,000.

KDNMIS, 1 Dorado, Ark., installs
new  transmitter, increases power.

KLPM, Minot, N. D., installs new
transmittcr.

WIJEJ, Ilagerstown, Md., installs
new transmitter.

WEBY, Milton, Fla., plans to in-
stall new transmitter, increase pow-
cr to 5 kilowatts.

WSPT, Stevens Point, Wis., plans
to install new transmitter, increasce
power to 1 kilowatt.

WKNY, Kingston, N. Y., plans to
change  antenna-transmitter  loci-
tion, increase antenna height.

KFEN, San Jose, Calif., instalis
new  transmitter, increases  power.

WEZB, IHomcwood. Ala., wants
to switch station location to Birm-
mgham, Ala,

WENMB, IFrwin, Tenn., plans
lower power and higher antenna.

KBIIM, Branson, Mo., increascs
power to 1 kilowatt,

KOSI, Aurora, Colo., mstalls new
transmitter.

WIJE], Tlagerstown. Nid., plans
new transmitter.

WRC-FM, Washington, D. C.,
moves transmitter and studio, in-
creases antenna height to 480 fect.
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Missiles get glass noses as . . .

New Ceramic Emerges

Harder than steel, lighter than aluminum,

Resists heat deformation up to 1,350 C.

Opens up new military, civilian applications

Navy missiles have broken—or will soon break—the seund barrier with
glass. Guided missiles wearing glass radomes may be the answer to
thermal shock problems now plaguing iissile design cngincers.

First pilot production of Corning Glass” new family of basic materials,
Pyroceram, has been successfully completed.  Regular production will
begin soon after first full-scale melting next month.

Other applications for the new ceramic include: tabe and semicon-
ductor cuvelopes, resistor bodics, insulators, ol forms and power tubes
for high frequencies and temperatures.

Harder thaun high carbon stccl, lighter than aluminum and nine times
stronger than plate glass, Pyroccram is essentially a crystalline material
formed from a noncnystalline glass. Tt can be shaped while molten.

Posscssing good high-frequency insulating dielectric propertics, Pyro-
ceram also resists thermal shock.  There is very little loss of strength
at temperatures up to 700 C. Deformation temperatures range up to
1,350 C.

Another new development in glass scaling mcthods has produced an
all-glass color tv picture tube assembly. By using a frit seal that melts
at low temperatures but scts at high temperatures, the glass pancl and
funnel can be assembled in a continuous baking process.

Also anmounced by Corning was photosensitive glass which may result
in an apcrature mask for tricolor tv picture tubes as well as high-tem-
peraturc-resistant printed circuit boards.

An intricate paper pattern may be used as a negative, held against the
glass, exposed to ultraviolet light. The glass is then heated beyond red
hot and immersed in hydrofluoric acid. A glass replica of the original
paper pattern is produced.

Forming intricatc patterns in this way lends itsclf to the ficld of clee-
tronic storage tubes and other devices. Glass screens with 4 million holes
per square inch have been made.
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] LIAD 2-in-1
Control Instrument

¢ Analog-to-
digital converter.

® Multi-contact
meter-relay per-
miftting control
action at up to
64 points.

4"x2"x 4"
approx.

Applications for the LIAD (Low-Current-
Analog-Digital) include telemetering, auto-
matic testing, sorting, reading of maximum
values,and accumulating quality control data.

It has a D’Arsonval movement, operating
from any sensing element. A printed circuit
scale replaces the normal dial. Read-out
takes place when contacts under the pointer

are clamped to the scale.

The LIAD converts low-level signals for
| transmission over great distances. Accuracy
with a six-band scale is 1 part in 64, Fastest

| operation is about two times a second.

ASSEMBLY PRODUCTS, INC.
Chesterland 4, Ohio

Phone (Cleveland, O.) HAmilton 3-4436

West Coast: Box XX Palm Springs 4, Californio
Phone DHS 4-3133

74e 6nty COMPLETE
CUlI. FORM SERVICE

ColL FORMS and TUBES,
SQUARE, RECTANGULAR,
ROUND

Any length, shape or size from
1" to 8", wall thickness from
.010 to .125. Kraft, fish paper,
acetate, DuPont Mylar, Res-
inite, etc. and combinations.

MANDRIL SERVICE
Accurately ground steel and
aluminum coil mandrils at
cost comparable to unde-
pendable wood or under-sized
steel mandrils.

FABRICATING SERVICE
Any special shape or form...
rolled, spun, flared, punched
or formed.

Ask about Precision’s coil form
service. Request bulletin,

PRECISION PAPER TUBE (0

2041 CHARLESTON ST. » CHICAGO 47, ILLINOIS
Plant No. 2: 1 Flower Street, Hortford, Conn.
Representatives Thraughout United States ond Conode

Want more information? Use post card on last page.
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McGRAW-HILL

TECHNICAL WRITING

SERVICE

TWS offers you a single
INTEGRATED publishing
service prepared to under-
take a project from research
and planning through fin-
ished manuscript and art,
typesetting, mechanical
preparation, printing and
binding. Whatever the situ-
ation, whatever the type of
literature you need, our edi-
torial and art consultants can
help you, bringing to your
most specialized job the
craft and skill of publishing
experts,

WRITING EDITING
ILLUSTRATING
PRINTING

T0 YOUR OWN OR
GOVERNMENT SPECIFICATIONS

Whether you need an in-
struction book or service
manval, to accompany your
equipment, written to gov-
ernment’ specifications . . ,
« . . or product catalogues
or training booklets . . . or
annual reports . . . or com-
pany histories . . . our writ-
ing staff can do the job for
you, our artists can create
and execute the illustra-
tions. And McGraw-Hill
printing, binding, and paper
resources are among the
best in the country.

SAVE MONEY AND TIME

LET OUR STAFF BE
YOUR STAFF FOR

TECHNICAL and BUSINESS

PUBLICATIONS

ASK
OUR REPRESENTATIVE
T0 CALL

Write ¢ Phone

'Technical Writing Service
McGraw-Hill Book Co., Inc.

[
330 W. 42nd St., N. Y. 36, N. Y. '

LOngacre 4-3000

Pushbutton saves hike as . ..

Opener Opens Market

Manufacturer sees $2V2-million-dollar market
And outfits a complete 50-home development;

Such extras sell homes, say builders

ErectroNic garage door openers are hitting the “big time” in the Woest.
Packard-Bell foresces an anmual market of $2% million for a model
which came out recently.

Unit sclls for $199.95 installed.  This includes low-frequencey trans-
mitter under car hood, dashboard pushbutton, recciver and clectro-
mechanical cquipment for garage, and direet-wire pushbutton unit for
garage wall.  Sccond-car units go for S14.95.

Coding device in transmitter insures that a neighbor’s garage does
not open when vou push vour button.  Each transmitter contains one
of 42 diffcrcut codes. P-B has cquipped all 50 homes of a Compton,
Calif. development.  Contractors arc among best sales prospects. “With
all other factors cqual.” they say, “homes with extra conveniences arce
the ones that sell.”

Manufacturers do not feel that door openers will set a trend to
electronic homes. They sce it as an addition to the built-in dishwasher
and garbage disposal. It may, however. help gain public aceeptance of
such items as tv doorman, tv telephone and others.

Push Small Reactors

Exraxpineg horizons for peaccful

applications of atomic cnergy arc

cvident from the progress being large reactors by providing low-cost

madc by several companies in the route into fickt.

ficld. Small tcactors arc designed for
Three firms have order books safe, speedy training of reactor per-

ready for zcro power training reac-
tors. Aim is crcaring markets for
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sonncl and to induce industry to
take flvers into atomic processing
experimentation. Sales potential is
bolstered by AINC grants up to
$350.000 for rcactor training in
schools.

Fach sale will represent about
$15,000 in reactor instrumentation,
another $5.000 to $10,000 in re-
lated clectronic gear.

Acrojet-General - Nucleonies s
making a 100-milliwatt rcactor for
visitors to operate. Price is $95.-
000. with installation and personnc!
training.

Atomics  International  Division
of North Amcrican Aviation offers
a five-watt model for $55.000,

Davstrom will produce Argonne
National Laboratorv’s  Argonaut.
Output is 10 kw and $150,000 tag
includes all services and training.

Parts list for Argonaut’s regular
control pancl includes: two cach
strip  chart  recorders, d-~ lincar-
amplificr high-level trips, counting
channels {one with rate meter, both
with scalers, lincar amplifiers and
pulsc-height — discriminators) and
arca  gamima monitors;  one cach
logarithmic-period  power trip and
master rotary switch.

Manufacturers look ahcad and:

e Urge U.S. firms to retain ex-
port markets by going into partner-
ship with forcign firms,

e Predict radiation food pastcuri-
zation overcoming odor and color
drawbacks.

e I'oresce neutron gaging matur-
ing in 10 to 15 vears.

Coordinates
Box-Car Traffic

F'roat San Francisco nerve center
Southern-Pacific  traffic managers
now get data for shuffling  box
cars.  New  clectronic  computing
svstem analvzes demand for cars,
supply. and handling cfficieney.

The technique uses a maze of
data-processing machines attached
to an IBM 650 magnetic-drum
computer.  The  machines — sort
records on 70,000 freight cars
rolling over 8.000 miles of track,
from Portland. Oregon to IYl Paso.
Svstem serves SP in 11 Western
divisions, after Julv 1 mav extend
to Texas and Louisiana.

ELECTRONICS business edition — June
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Dead Pigeon!

Infrared Missile System
Stalks Target for a Sure Kill

SERVO

A missile’s success in destroying a
target hinges on the capabilities of
its terminal phase guidance system.

CORPORATION
OF AMERICA

Passive infrared systems for
terminal phase guidance enable a missile
to seek out and destroy its target

20-20 Jericho Turnpike
New Hyde Park, L.I, N.Y.

" without danger of jamming by the enemy.

Servo Corporation of America solved

the problem of miniaturizing these systems
for missile requirements, and is a

major producer of infrared systems for our
Armed Forces. Infrared guidance systems are
just part of the more than 20 passive
infrared weapons systems produced by
Servo Corporation of America.

Passive infrared detection systems are now
establishing a new direction in military
instrumentation. To learn more about the
application of infrared detection to
military weapons systems, please request
“IR-9902-56” on your company letterhead.

Want more information? Use post card on last page. 41



Exports Show

Radio and tv reach $262.5 million;
Military gear swells 1956 total

But civilian equipment advances too

U. S. kxpeorts of radio and television cquipment in
1956 jumped S54.1 million over the previous vear
led by military items. Total was $262.5 million.

\lllltan radio gear alone accounted for S146.
million in 1956, up $46.5 million from 1955, Civil-
ian raclio and tv exports gained $7.0 million, amomnt-
ing to $115.8 million.

The wmilitarv and civilian total was ST million
short of the record $263.5 million export in 1953,
Military radio cquipment that vear accounted for
more than $160 million. Total nnhtar\ and civilian
radio and tv cquipment dropped to $226.5 million
in 1954, then fell to $208.4 million in 1955,

Military items exclnding radio in the clectrical
apparatus cexport category amounted to $120.7 mil-
lion last vear, compared to $99.4 million in 1955, Big
portion of totals is for cleetronic gear.

Scientific and professional instruments, inclnding
some  clectronic instruments, are listed  separately
in Commerce Dept. export statistics. 'These too have

-

Rise

RADIO & TV EXPORTS
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80

$ MILLION 40

1954 1952 1953 1954 1955 1956
SOURCE: WORLD TRADE INFORMATION SERVICE STATISTICAL REPORT, U.S.
DEPARTMENT OF COMMERCE.

climbed steadily in export value, with a rise to $85.3
million in 1956 from $68.3 million in the previous
vear.

Additional  clectronic gear may be involved  in
S548.8 million worth of (Llsslﬁul commoditics that
arc not itenmized in Department of Commerce sta
tistics.

e In Amsterdam a new Philips
ship radar operating on an § milli-  tions.
mcter wavelength has been demon-
strated, 1s expected to be marketed
later this vear. Sct is reported to
give good definition, showing the
ship itself, surrounding craft and ~ ft.
their courses. Trials point up ad-
vintages i waters with - heavy
trafhe.

o \oscow

Developments ABROAD

higher level work at big power sta-

reports - construction
of a new tv center, claims it will
be world's tallest building—1.650
Station will start trmsmitting
both black-and-white and color in
1960 over a 74-mile radius, increas-

EXPORTS
and IMPORTS

In Amisterdam the board of Philips
Incandescent Lamp \Works 1s inter-
csted in getting Philips shares listed
on the New York Stock Exchange.
Decision mav not be made for some
time, Philips will soon be officially
quoted i Zurich and other Furo-
pean stock exchanges.

Chatrman Picter 14, S. Otten told
sharcholders that greater emphasis

42

e In South Africa a Jolunnes-
burg cngincer reports development
of clectronic  controls  to  make
power plants operate automatically
withount attendants.  Armold L.
Owen  thinks controls will solve
South Africa’s problem of getting
power into remote arcas where de-
mand docsn’t  justifv  expensive
transnission lines from generating
stations.  Foreign firms arc said to
be interested in the controls for
rcleasing  highly  trained men for

ing Moscow reception tenfold; roof-
top antennas can then be  re-
moved and indoor onces substituted,
savs report heard in Vienna.

¢ Britain’s  Ministrv of  Supply
has bought Mullard 5 mev lincar
dccclcmtor designed specifically for
mdustrial radiographv. Machine is
9 ft long, mobilc and can be raised
or lowered 8 ft. It's said to give
higher energy and - xerav output
(over 500 roentgens per minute at
1 mcter) than machines previously
uscd In radiography,

June 10,

will be placed on issuing debentures
abroad. EFxpansion of Philips Tias
far exceeded  expansion of  the
Dutch cconomy, whose capacity to
absorb substantial bond and share
ssues s decrcased.

In Montreal Canadair Limited has
reccived a contract from Atomic
Fuergy of Canada Limited for final
design and construction of princi-
pal components for a beta-ray spee-
trometer. Contract  is Dbelieved
worth $2.5 million. Spectrometer
will be used by AFCL's Chalk

1957 — ELECTRONICS business edition



River lab, is designed to keep pace
with progress in nuclear physics.

West German radio and tv sales
1956 increased 35 pereent over the
previons vear, helping to boost na-
tion's clectrical industry sales by
15 pereent to $3 billion. Electrical
exports amounted to S610 million,
up 22 pereent over 1955 Imports
were valued at about $60 million,
oniv 11 percent of exports.

Japan’s  1957-58 budget provides
ven equal to $936.000 for the
promotion of clectronics. Aid for
rescarch and pilot output will en-
courage production of computers,
radar and control cquipment. Ad-
ditional long-term low-interest loans
totaling $3.3 million by the Japan
Development Bank are expected for
clectronics firms.

In London Deccca Radar reports
its 1956 contract for mancuvering
and pilotage radar for the Roval
Navv has been supplemented. New
contract is for cquipment to per-
mit Admiralty ships to use the ra-
dars for high-accuracy survey work,
Decea expects export orders  for
the radar.

Aunstralia will get an estimated S10
million worth of clectronics busi-
ness initially as the result of a
large nnmber of agreements  re-
cently concluded by Australian and
forcign Airms. In most cases agree-
ments provide for Australian com-
panics to make forcign  products
undecr license. Direct foreign invest-
ment is provided in others. Large-
scale Australian  exports of clec-
tronic gear arc not envisaged.

Canadian sales of Bendix Radio’s
aviation clectronic products will be
handled by Computing Devices of
Cuanada under a new sales and i
cense agreement. Line is transferred
from Aviation IElcctric Ltd.. which
will continue to handle products
of other Bendix divisions.

London's Plessey Co. and  New
York's TFarrand  Controls  have
signed an agreement under which
Plessey will develop  applications
for lvarrand’s clectronic machine-
tool controls over the next two
years.

In 1956, TOWER supplied
over one hundred major

/A
N

o
SN

~emita oy

Microwave
Installations

Mid-Continent Broadcasting Co.
Television Station KSAZ

Radio Station KFYR

Radio Station WWTV

Amalgamated Wireless Ltd., Australia
Collins Radio Co.

General Electric

Lenkurt Electric Co.

Motorola, Inc.

ications Engi s, Inc.

Poge C
Philco Corp.

Radio Corporation of America
Raytheon

Western Electric

American Telephone & Telegraph Co.
Bell Telephone Laboratories
Colorado Interstate Gas Co.
Michigan Bell (SAGE project)

Mid Valley Pipe Line

Ohio Power Co.

Southwestern Bell Telephone Co.
U.S. Air Force

with Towers, Reflectors and Buildings

WRITE

TODAY

FOR
FREE |

BOOKLET |
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tower fabricators
and erectors
the world over

TOWER

CONSTRUCTION CO.
SIOUX CITY. IOWA

i
‘;;I TOWER CONSTRUCTION CO.
s

2700 Hawkeye Dr., Sioux City, lowa

Please send me FREE copy of “Aluminum Reflectors”

Nome

Firm___

Address

City

|
l
i
1
|

State EESEEEREY I

Wont mere infarmation? Use post cord an last poge.
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ON OUR STAFF

::.;_ If you need effective, highly

g~ pamphlets, manuals) to display
your products, inform the public

ANV

personnel to your plant, and per-
gi: form any of the other communi-
& cative functions vital

PRINTING

.' planning through writing, design,
& and printing. Let our staff be

— We Prepare —

i’ HANDBOOKS ¢ PRODUCT
: BULLETINS ¢ TRAINING AIDS
PAMPHLETS ¢ REPORTS
f BROCHURES ¢ COMPANY

Write ® Phone

TECHNICAL WRITING SERVICE
McGraw-Hill Book Co., Inc.
330 W. 42nd St., N. Y. 36, N. V.
LOngacre 4-3000
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gt readable, smartly illustrated X%
g’ company literature (booklets, %

‘:1: Heath Builds Kit Plant

. of your operations, attract key 7

to your &
% business, let TECHNICAL WRIT. 33
5= ING SERVICE do the job for you.

€= We produce your publications, to 3
g% your specifications. We give com- %
#) plete service—from research and 4

" EQUIPMENT MANUALS ¥

P —

& HEATH
&l. ‘ﬁ’:?ﬁo‘liﬂ MANUPACTURER oF

N Lia.
¢ B

RSELF Zazomiz KIS |

He does it himself as . . .

Man with the shovel is Robert
Erickson, president of Dayvstrom
Inc’s  do-it-yoursclf  subsidiary
Hcath Co. I1c’s doing a sauce-for-
the-gander bit at groundbreaking
ccremonics for Teatl’s 142,000-sq
ft plant ncar Benton Harbor, Mich.

Located on a 16-acre tract, new
facility will consolidate Ilcath’s
operations, now scattered around
Benton Iarbor. Besides stock space
and mail-order handling gear—and
ceven a branch post office—plant
will contain product rescarch labs,
including an ccholess chamber for
testing sound and hi-i cquipment.

Heath Co. originally made parts
for the infunt aircraft industry,
branched out in the twenties as an
independent  planc maker.  The
1927 Heath Parasol, S975 flvawav
price, was sold in kit form for less
than $200. During World War 11,
company sprcad out into clectron-
ics, madc radio reccivers for aireraft.

After the war, Heath bought up
a batch of surplus parts and started
sclling kits for oscilloscopes. Com-
pany now uscs new parts, markets
more than 85 do-it-voursclf kits,
including  direction  finders  and
depth sounders for pleasure boats.

Shortly after president Howard
Anthony was killed in a planc take-
off in 1954 (cchoing the 1931 test-

flight death of founder Ed lcath)
the Michigan firm becamic a Day-
strom subsidiary with Lrickson as
president.

Bendix Sets Up
Hustler Group

Bennix  Aviation’s Eclipse-Pioncer
division is sctting up a B-58 sys-
tems department for devclopment
and  production of flight-control
systems for Convair’s supersonic
Tustler IFosmer svstems sales man-

Business
MEETINGS

Junc 13-14: Socicty for Ad-
vancement  of  Management,
Conference on Materials han-
dling, Hotcl Statler, N. Y.

June 17-19: National Mccting
of Professional Group on Mili-
tarv Electronics, Sheraton-Park,
Washington.

June 24:28: 11th International
Management Conference, Paris,

France.
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ager James B. Treacy moves up to
manage the department.

Iustler controls inclhide a central
air-data computer which keeps track
of planc’s automatic systems. In-
novation in the B-3S is that anto-
matic controls are essental to flight
rather than nlcrcly ACCCSLOTICS.

The aireraft company’s radio di-
vision gets a new general manager.
I%. K. Voster, Bendix v-p and gronp
exceutive who has been mnning
the division, shucks the responsi-
bility onto former assistt A Iv.
Abcl.

Mceantime, Bendix Scintilla divi-
sion, maker of ignition products
and councctors, pushes S5-million
expansion program in Sidney, N.Y.
Fxpansion s schednled  for com-
pletion in 1961, Plan will add
200,000 sq ft to Scintilla’s 530,000-
sq ft production space.

Moves for IBM
EDP Division

IBNI presses to finish coustmction
of facilitics in White Plains, N. Y.,
for temporary guarters for its clec
tronic  data-processing  division, is
also opening a radioisotope lab in
Iindicott, N. Y.

New  Fudicott lab  will study
components  of  data-processing
cquipment, Tt contains mstruments
for radiochemical analvsis of bear-
ings, contacts and  gears.  radio-
graphic analvsis of castings.

Data-processing division g will
move to White Plains in Septem-
ber, but not for long. The group
that moves in from IBNPs down-
town New York building will move
out again in 1959, take up space in
buildings to be  constructed  on
Company’s +40-acrc tract in ncarby
Armonk Village.

Sales Shuffle
at Sperry

SuurreLk in sales linc-up at Sperry
Gyro's surface armament  division
moves J. M. Geiger up to assistant
division sales manager. M. V. Burg-
graf takes over as sales manager for
Sperry Utah engineering lab.

Two ncw assistant sales man-
agers arc \W. D. McLcan for ves-

scl cquipment and P. V. Kellman
for ground equipment. The recently
formed snrface armament division
builds surface-to-surface and  sur-
face-to-ait missiles and  clectronic
svstems to go with them.

New Division
at Beckman

IuxbrEp percent increasc in salcs
of process instrnents in last vear
is behind Beckman  Instruments’
recent establishment of a process
instrinments division. [leadquarters
of the new division is in I“ullerton,
Cal., with an castern cngineering
and production facility i Ronce-
verte, W, Va,

Scientific instrments sales man-
ager Mark 11 Howlett imoves up to
head the new operations. Tle re-
ports to Jolm 1°. Bishop, gencral
manager of three Beckman divi-
sions—scicentific instrunients, proc-
ess instruments, and the Berkeley
division. Bishop will shortly get a
fourth, a swstems division now be-
ing formed.

Thomas V. Parke moves imto
Bishop's old scat as manager of
scientific instruments.

Royal-McBee to
Build New Lab

Sveeping up research and develop-
ment of advanced data-processing
cquipmient, Roval-NleBee  Corp.
will build a S2-miltion rescarch lab
on a 100-acre site in Bloomficld,
Conn. The 75.000-sq ft plant will
permit Royal to double present re-
scarch staff.

Plans call for completion of the
center by mid-1958.  T'inm's  re-
scarch group is at present in Hart-
ford.

New lvory-Hunter
in the West

Lo~ncgreN Aircraft Co. manufactur-
ing vice president, W. R, MNliller
moves out to start his own finn,
New firm, Miller Associates, Los
Angcles, will join ranks of person-
ncl reernitment consultants, 1rrever-
cutly termed “ivory-hunters.” Mill-
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plication—consult this big,

Over 400 electronic
control circuits

now available
for quick, easy

reference

Here are the circults
you need for sorting,
timing, measuring, and
counting; for sweep
control, triggering,
temperature and motor

control, and hundreds of other fndustriai uscs—each
with concise description, performance characterls-
tics, component values, and practical applications.
Save hours, even days, of search and preliminary
work to find basie circuit ideas for a particular ap-

handy collection

tested circuits — selected from recent issues

of
of

Blectronics and classified and indexed for quick use.

Just Out!
Handbook of

INDUSTRIAL ELECTRONIC

CONTROL CIRCUITS

By John MARKUS and Vin ZELUFF
Electronics Magazine
352 pages, 412 diagrams, $8.75

Following each description is & reference to the

original source where you can get more details

oD

related mechanical problems or study graphs of per-

formance characteristics.

In the index, each circuit

is cross-indexed as many as a doZen times, to permit
locating specific circuits quickly When they are

known by a varlety of names.

a companion volume . .

Handbook of
INDUSTRIAL ELECTRONIC
CIRCUITS
By Markus and Zeluff

Contalns 433 different industrial elec-
tronic circuits for immediate practical
use. For each circuit there is a clearly-
drawn diagram along with a brief yet
comprehensive description. 272 pages.
433 diagrams $7.50.

McGraw-Hill Book Co., Inc.  Dept. FL-6-10

I 327 W. 41st St., N. Y, 36,

| Send me book(s) checked below for 10 days’ exam-
{nation on approval. In 10 days I will remit for
| book(s) 1 keep, plus few centa for delivery costs,
and return unwanted book(s) postpaid.

| delivery costs if you remit with this coupon—same
| return privilege.)

a Msrkusas a7:51elun'—lnduut. Elect. Control Clre.—
| O Merkus & Zeluff—tndust. Elset. Ciro.—$7.60

(PRINT)
Name .....ccovvvvanees

|
2
o
=
&

Company ...

| POBItION +eveicrecrncecrtaaiesiintenrene sssencas

For price and terms outside U.8......... 1.-6-10
l McGraw-Hill Book Co., Inc.
[}

Want mare infarmatian? Use past card an last page.
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SEARCHLIGHT

(Classified Advertising) I

"OPPORTUNITIES"

—RATES—

EMPLOYMENT

DISPLAYED

Imlivislal Spaces with border rules for prominent
display of alvertisements.

The advertising rate is $21.75 per inch for all
advertising appearing on other than a econtraet
hasis. Contract rate quoted on request.

Employment Opportunities—$25.25 per inch, sub-
jeet to Agency Commisslon.

An advertising inch is measured % vertieally on
one volumn, 3 column 30 inches—to a page.

SECTION

BUSINESS

UNDISPLAYED

$2.40 per line, minimum 3 lines. To figure advance
payment eount 5 average words as a line.

Positions Wanted take one-half of shove rate. |

Bor Numbhers in care of our New York, Chicigo &
San Francisco oftices count as one additional line,

Discount of 109 if full payment is made in advance
for 1 conseentive inscrtions,

July L0th issue ¢loses June 20th in N. Y.

DESIRABLE
MANUFACTURING PLANT
for LEASE or SALE

ldeally situated in San Carlos, California, on
San Francisco peninsufa; centered in one of
the country’s best pools of technical and highly
skilled labor: present occupant moving to larger

quarters.
Total land area d4-plus acres, with 10,000
square feet in modern production and office
buildings. Good access and parking: conien-
ient to railroad. Excellent personnel facilities,

including well-equipped cafeteria.

Zoned for_light manufacturing, =
lighting.

Fully sprin-
klered. Excelent power, heating,

ventilation facilities.

PRINCIPALS ONLY

Pleose phone or wire
collect for illustroted
brochure. Ask for
Mr. C. H. Johnson.

VARIAN ASSOCIATES DEPT. 056
611 Hansen Way, Palc Alto, California, Phone DAvenport 5-5631

PROFESSIONAL |
SERVICES

The BOSTICK LABORATORY, INC.

Pulse Transformers—Inductors
Complete Service—Consulting,
Design, Development ;
Also Production Orders
Main Plant Business Offiee

Tyngshoro, P, O. Box 167
Mass. Chester, N. J.

TRANSISTOR CONSULTANTS, INC.
TRANSISTOR ENGINEERING
Consultation ; cost analysis; training programs.
Engineering systems and Design Studies.,

. Instrumentation; Prototype Constretion.

New Trocesses and (‘omponent Designs tor Transis-
torized C‘omputers: Servos; Radios,
Laboratory Investigations: “Hfe-Test™; PFringe
Area’” Evaluations.

P, 0. Box 333 Morris 1lains, N, J.

YARDNEY LABORATORIES

Research-Design-Development
Electro-Chemlcal Generators of Energy

40-48 Leonard Street
New York 13, N, Y.

Worth 6-3100

N.

semi-rare metal

WANTED
Wanted To Buy silver, platinum, gold, tan-
talum, selenium, indium and all rare and
scrap. Arco Metals Com-
75 Knickerbocker Ave., Paterson 3,
Armory 4-1750.

pany,
dJ.

SALESMAN WANTED

PERIENCED. SELLING GLASS,
ENSTS. INCL

o
~2
=<7
o
mz

Y. SALARY AN
IN STRICTEST CO
SW-5190. Electronics,

Class, Adv. Div, 1% 0. Box 12, N, Y. 36, N. Y.

Your inquiry
will have special value . . .

if y¥ou mention this magazine, when writing
advertisers. Naturalty, the publishing will ap
preciate It . . . but more impartant, it will
identity yvou as une of the men the advertiser
wants to reaeh with his message & help to
make possible enlarged future service.

cr’s firm will specialize in finding
technically trained exccutive talent
for aircraft and clectronics indus-
trics.

PLANT Briefs

Bapcock Radio Fngincering moves
into a new 25,000-sq ft facility in
Costa Nlesa, Cal.

Two-vear-old R&D firm General
Atronics Corp. cxpands into mew
quarters in Bala Cynwyvd, Pa. Larger
lab facilities will be used for devel-
oping connmunications, instrumen-
tation gear.

Executive MOVES

CreverLanp’s Victorcen Instrument
Co. moves former product. salcs
manager Duane M. Mayhew up to
v-p for salcs, gives him a board scat.

Wilson McMakin takes over as v-p
of All-America Cables & Radio,
Commiercial Cable, and Mackay

A copy of this quick-read-
ing, 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 Com-
pany, Room 2710, 330 West
42nd St., New York 36, N. Y.
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Radio, threc opcrating companics
of Amcrican Cable & Radio, itsclf
| a subsidiary of IT&I". NcMakin
1s industrial relations dircctor for
all three operating companics, was
an assistant vice president,

E. Douglas Grahamn moves from
Detroit’s Gemmer Nfg. to become
vice-president  for manufacturing
services of Ravtheon.

T. J. Geoghegan lcaves Laboratory
for Electronics, takes over as Micro-
sonics Inc. president.

F. Lee Foster Jr. becomes v-p and
sales manager of Baird-Atomic,
| Cambridge, Mass.

Topp Mfg. moves plant manager
| Eric C. Butt up to works manager
of its four Los Angeles plants.

Robert L. Mansfield moves from
Alcxandria, Va., office of American
Machine & Foundry’s Micro-pak
division to become defense prod-
ucts manager for the firm’s Raleiglr,
N. C., operations.

Delco Radio division of General
Motors hircs Fred W. Young away
from 1T'cxas Instruments, makes him
manager of semiconductor salcs.
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Speci

EMPLOYMENT OPPORTUNITIES

announces a

Ground-Floor Opportunity
for Scientific
and Engineering Men

in IBM’s new

It's like joining a new company—the ground-floor oppor-
tunities you will find in this new IBM Division—plus
all the advantages of the stability and security of IBM.

REALLY NEW

We want men with creative ingenuity to solve
problems never encountered before . . . who will
significantly influence the new Division by their
enterprise. Projects are not routine . . . and
they are small enough to permit individual con-
tributions that will establish your stature as a
professional engineer.

OUTSTANDING OPPORTUNITIES

Career opportunities exist not only for electronic
and mechanical engineers but also physical and
chemical scientists and metallurgists with ex-
perience in any of the following areas:

» advanced component design

¢ analog or digital computers

s automation

» data conversion, transmission, processing
or display systems

» design of intricate mechanisms

e electronic packaging

s instrumentation

e process control

e servo systems

e sulid state devices and applications

¢ telemetering

Graduating E.E.’s, M.E.’s, physicists and mathe-
maticians will find responsible, stimulating as-
signments in this Division.

DATA PROCESSING

ELECTRIC TYPEWRITERS
MILITARY PRODUCTS

SPECIAL ENGINEERING PRODUCTS
TIME EQUIPMENT
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PURPOSE OF THE DIVISION

The new Special Engineering Products Division
has been created to enable IBM to apply systems
knowledge, engineering and production skills to
organizations seeking assistance on specific prob-
lems connected with the processing of industrial,
commercial and scientific data. Its engineers
will design, fabricate and install tailor-made sys-
tems for such applications as engine test stands

. wind tunnels . . . flight test . . . industrial
process control . . . machine tool and material
handling control . . . nuclear reactors . . «
innumerable others.

EMPHASIS ON VERSATILITY

It should be emphasized that the new Division
has the responsibility for developing and building
equipment related to, but outside of, IBM’s
regular line of products. The variety and diversi-
fication of projects call for ultimate creativeness
to develop nonstandard computing and data-
handling components, machines and systems for
tie-in with existing IBM equipment.

FOR COMPLETE DETAILS, write today to
Mr. R. A. Whitehorne, International Business
Machines Corporation, Dept. 400, 590 Madison
Avenue, New York 22, N. Y.

SPECIAL
ENGINEERING
PRODUCTS

al Engineering Products Division

© 06606069 00606000000000000000000000000000000000000000 20
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Reps Push Transistors

Expanping transistor market leans
morc and more heavily on conven-
tional distribution channels. Clev-
ite transistor line is now sold in
Texas,  Arkansas, Lonisiana  and
Oklahoma by Dallas ep Jo Y.
Schoonmuker. Metropolitan - New
York representative for the line is
A. L. Livera & Associates, Nladi-
son, N. J.

Texas Instniments  sets up cight
new distributorships in kev castern
industrial arcas to handle smaller-
than-production-run lots of scimi-
conductors. Electronic Wholesalers
Inc. serves Washington. D. C.
General Radio Supply handles the
Camden, N, J.-Philadelphia arca,
Lafayctte Radio Corp. sclls the
north Jersev industrial complex,
and Milgray Flectronics Tic. scrves
New  York Citv. Four offices of
Radio Wirc ‘I'elevision Tue. senve
Boston. New York Citv, Jamaica,
N. Y. and Newark, N. J.

General Transistor is sctting up
a distribution subsidiary, General
T'ransistor Distributing Corp., with
GT v-p Allen Faston as president.
With a dozen-odd reps and some
factory salesmen, G thinks whole-
sale distributors arc vital to growth
of transistor market, hopes to at-
tract morc jobber sales by con-
sumcr-marketing techniques.  First
on list of jobbers is Arrow Elee-
tronics, Mincola, N. Y.

Two new reps for Aladdin Flec-
tronics arc R. B. Barnhill, Towson,
Md.. in the mid-Atlantic and
Florida arcas, and Renc Bluzat,
Chicago, for northern Hlinois and
Wisconsin.

New rep in Fast Mcadow, N, Y.
Harry Reizes, former radio-tv trade-
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press advertising salesman, serving For Rent
mcetro-
polition New York and New Jersey.

audio and hi-h lines for

For Sale

FOQUIPMENT
(Used or Surplus New)
Wanted

In Our June 1 TECHNICAL Edition, Don't Miss . . .

® Slow-scan tv. Stephan K. Altes
of GI'. tells how narrow-bandwidth
signals arc used to transmit pic-
ture information to dist.nt points
over voice-communication facilitics.
Converter samiples standard video
signals to produce slow-sean signals
with  800-to-onc bandwidth com-
pression. Conventional video can
still be supplied to ncarby moni-
tors.

® Scatter transmitter. ITigh-fre-
queney military transmitter rede-
signed  especially for  ionospheric
scatter communications is described
by Hollis and Collins of Page Com-
munications Fngincers :md Schmidt
of Rixon FElectronics. Radio-fre-
quency portion uses ncutralized
triode to drive two triodes with
grounded grids. Triodes deliver 8
to 12 kw to cight-tube grid-separa-
tion power amplificr. Ontput power
is 60 kw from 30 to 65 mc.

® Radar flight simulator. Donald

L. DeMyer of General Motors de-
scribes  portable instrument  that

48

uses pulsed klvstron operating in
the X band to provide artificial
ccho to test radars. Target velocities
from 200 to 1,000 mph in cither
dircetion can be simulated between
800 to 24,000 vards range. A vari-
able  delay  simulates  aircraft’s
straight-in approach and other air-
craft approaches may be created by
supplving varions sweep waveforms
from cxternal sources.

® Transistorized  strobe.  John
Patraiko of Ford Notor Co. de-
scribes svstem in which magneti-
cally - picked-up reference  pulses
feed a transistorized amplifier and
shaper. Output triggers pulser cir-
cuit for strobe lamp. Onc-micro-
sccond  pulses at rates  between
3.000 and 60,000 flashes per min-
ute are produced by unit which de-
termines torque by mcasuring dy-
namic shaft twist.

® Paging bv induction. L. F.
Philipps of Auth Electric Co. tells
how onc-way signals are transmit-
ted sclectively to pocket-carried re-

June

ceivers. Pulses of any one of seven
frequencies from 6 to 20 ke at
presclected rates energize a large
inductive loop. Pocket reccivers in
the loop field convert audio bursts
to d-c pulses: amplifv pulses as low-
frequency audio that drives tuned
reed striking o diaphragm.

® Air traffic control. Peter Capo-
rale of Civil Acronautics Adminis-
tration describes short-distance air
navigation svstem. It gives azimuth
continuously and distance when
challenged by beacon cqnipment in
aircraft within range.

¢ Electronic crowbar. Ilectronic
switch that proteets high-power
transmitting tubes against spontan-
cous breakdown is described bv
Roger G. Wenner of International
"Telephone & Telegraph Corp. Cir-
cuit also has high-powered beam-
voltage pulser for exhausting gases
i tube manufacture and a high-
level beam-voltage modulator for
high-powered backward-wave oscil-
lator applications.
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"\ Paper Mill Noise down 1540
1 P
Type 1551-A —————
Scund-Level Meter, $385 . . . basic i . . . .
tool of ihe G-R Sound-Measuring B Noise levels produced by suction rolls in paper mill machines con-

tine .. . reads directly sound-pressure

levels from 24 db to 140 db, and to

190 db with accessory high-level mi-

i crophenes .. built-in weighting networks

as specified in A.S.A. standa'ds . . . internal calibration system

stitutc an indusiry-wide problem. At Scott Paper Company, engincers

have been able to evaluate this problem properly at the machinery sites

permits conven.ent, rapid stawdardization . . . instrument is light ‘ X K
in weight, dependable, corpact, anc completely self-contained. with the aid of the G-R Sound-Level Meter and Sound Analyzer.
The suction press roll, a hollow cylinder of approximately 3’ diam-
Type 76C-B

Sound Analyzer, $520 . . . for cter, contains thousands of small holes which are partially evacuated.

narrow-band measurements
...ideal for analyzing noises
of rotating, reciprocating,
and other cyclic mech-
anisms where prevalent
frequency components are
harmeonically related . . .
direct reading over 25- ta

The suctior from within draws water from the paper and felts as they
pass through the press nip. Considerable noise is created when air rushes

back into the holes as they are uncovered by the paper leaving the roll.

7500-cycle range . . . bandwidth is 2% of selected frequency Sound-level measurements and frequency analyses have led the way
.. . instrument frequency resoonse is flal within +2db . . X .
over enlire range. to the development of a silencer which reduces the noise at its source

through cftective control of the rapid re-entry of air into the suction

b Type 1550-A holes. The overall level at a typical Scott Mill (most of which is from
Cctave-Band Noise Analyzer, $535

for eapic, accurate analyses of bosd- | 19006 1800¢, and 2400c peaks) has been lowered by better than 15 db

band soands — ratiles, buzzes, hisses

— whose sound energies are widely
distributed over the audio spectrum | 1O the background level of the plant.

... 8 bands cover the frequency range
trom 23 to 10,000 cycles; meter read-
ings are simply added to settings of a

calibratec «ttenuator to determine sound | of these ond other sound and vibration-measuring instruments.

_General Radio Company

for determining noise spectra of vehicles and machinery,
275 Massachusetts Avenue; Cambridge 39, Mass., U.S.A.

for measuring sound-transmissicn losses of building ’/’
Broad Avenue at Linden, Ridgeheld, N.J. NEW YORK AREA 1000 N Seward LOS ANGELES 38

Write for the G-R Sound Bulletin for complete descriptions

walls, partitions, and floors, and tor conducting speech-
interference investigations.

All G-R Products
are now covered by a

2_Year Warmnh/

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

6605 W North Ave., Oak Park CHICAGO 1182 Los Altos Ave.. Los Altos, Califorma SAN FRANCISCO



Another—
RCA first in
110° design

Y 2

RCA-1 kVBZP4
® Weight—only 10 pounds
e Length—only 12/ inches |

® No lon-Trap Magnet Needed






