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Raytheon — World’s Largest Manufacturer of Magnetrons and Klystrons

Excellence in Electronics

€

RAYTHEON MANUFACTURING COMPANY

Microwave and Power Tube Operations, Section PT-03

Waltham 54, Massachusetts

Raytheon makes: Magnelrons and Klysirons, Backward Wave Oscillators,
Traveling Wave Tubes, Storage Tubes, Power Tubes, Receiving Tubes, Transistors
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Industry Outlook

Kry worbps in clectronic cquipment design are miniaturization and rugged-
ization. Impctus for miniaturization comcs, of course, from the military
especially in design of aircraft and missile gmidance cquipment. But it mcans
good business throughout our industry,

e T'est equipment is getting smaller all the time. Accurate,
versatile instruments of vestpocket size may be a boon to
service engineers.

¢ More ambitious computers may appear when the bulk
of the equipment can be reduced. Tre “thinking” machines
may become possible.

e Flectronic controls for machine tools will become more
universally accepted when the control equipment can be
reduced, perhaps to size of present cleetrical switchgear
housings.

® Miniaturization may  help mamnfacturers  crack large
potential markets among private flyers, small-boat owners,
wonld-be Citizens Radio users.

Ilectronics manufacturers will find help from many quarters.  Shect-metal
fabricators. chemical and plastics producers are recognizing the present and
potential markets among clectronics firms. IFrom interindustry: cooperation
will come basic materials, parts, production cquipment tailored to the needs
of the clectronics industry.
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trol program.

Clevite’s remarkable sales increase has been huilt on a selectire line of semiconductors.
plus specialized production and enzineering facilities and «n exceptional quality con-

pay

Reliability in volume accelerates
Clevite Transistor Product’s steady growth

New gains won by focusing unusual production. engineering

and quality control facilities on

Continnous vertical crvstal puller, developed
by Clevite engineers, has tremendowsly im-
proved the crystal-growing art. It is just one
indication of the solid-state knocledgze and
volume production set up that keeps Clevite
in the forefromt of semiconductor develop-
menlts.

selected semiconductors

ALTHAM, MASsACHUSETTS—Im-
proved facilities for large volume
production have brought about a
rapidly growing demand for Clevite's
high-reliability semiconductors.
Long a leader in the transistor-
diode field, Clevite Transistor Prod-

ucts has stepped up its production
capacityv and concentrated its re-
search. development and manufac-
turing on a carefully selected
product line.

Located in 175,000 square feet of
the famous Waltham Watch build-
ing in the heart of one of the nation’s
most active electronics areas, this
division of Cleveland’s Clevite Cor-
poration is credited with anim-

s

pressive number of industry “firsts”.
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175.000 square feet in the famous Waltham Wateh Plant are devoted to

research, development and production of Clevite’s germuninm and silicon

diodes and transistors.

PHOTO BY FAIRCHILO AERIAL SURV.YS




Winner of the first power transistor IPS con-
tract awarded by the Signal Corps, Clevite
Transistor Products developed the only military-
approved power transistor. In the commercial
field, its power transistors are approved for the
new radios used in nine out of ten makes of 1957
automobiles. Clevite’s high-back resistance and
fast recovery time glass diodes have won great
favor in the computer industry. A new Remington-
Rand Univac Computer, for example, utilizes
approximately 60,000. Clevite is also the largest
single supplier of germanium diodes to the tele-
vision industry.

Originally a producer of varied types of semi-
conductors, Clevite Transistor Products now con-
centrates research and development on a select
line of transistors and diodes. The 50 members of
the engineering staff — part of an employee group
of almost 500 — are concentrating their efforts on
the product improvement and quality control of
power transistors and high-quality diodes for the
more critical applications. Their work is supported
by the scientists and engineers of both Clevite Re-
search Center in Cleveland and the German
subsidiary Intermetall G.m.b.H. of Dusseldorf,
Europe’s second largest manufacturer of semi-
conductors.

Extreme crystal uniformity — the key to high
quality semiconductors — has been achieved by
the development of a continuous vertical crystal
puller in Clevite’s Waltham metallurgical labora-
tories. Quality control is further advanced by a
device that simplifies the measurement of thermal
resistance in power transistors.

Single erystals of silicon. grown at Clevite Transistor
Products Metallurgical Laboratory. demonstrate the
unusual uniformity made possible by Clevite's crystal
pulling technique.

Automated production of diodes now underway
is another indication of Clevite’s ability to control
quality level and achieve high volume rates.
Clevite is itself a large producer of silicon and
germanium crystals — a basic advantage in meet-
ing exceptional volume requirements.

For DETAILS on specifications, prices and de-
liveries, write or phone . . .

CLEVITE

TRANSISTOR PRODUCTS

241 Crescent St., 54, Mass. TWi 4-9330

A Division of Clevite Corporation

Crystal structures are double-checked in Clevite’s Materials and Metallurgy
Laboratory by \-Ray and Double Crysial Spectrometer to meteh crystal
quality to specific application requirements,

Thermal resistance measurement equipment., another Clevite dervelopment,
is used to check temiperature drop betiwceen the junction and mounting
base of power trausistors under actual operating conditions. It's one of
many specialized testing  procedures to control quality and improve
performance,

|
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Millions of Clevite glass diodes pass through assembly sections like
the one shown in close-up here. At this stage of assembly, ger-
manium is inserted in the cathode eud prior to final sealing in
miniature conveyerized furnures,

World Radio Histo: T - 7 g
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for
airborne
radar

DuMont Miniaturized Radar Tubes

Du Mont compact, high-resolution radar tubes save
space and weight, and permit full use of miniaturization
techniques in airborne and other portable radar receivers.

Available in 3" to 12" screen sizes. Magnetic or electrostatic
focus and deflection. Nine-pin miniature base.

L]
nu Mnm Industrial Tube Sales, ALLEN B. OU MONT LABORATORIES, INC., 2 Main Ave., Passaic, N. J.

Want more information? Use post card on Jast page. April ]ol 1957 — ELECTRONICS business edition




Lenders look at MANAGEMENT

® Income flow sets credit rating

® But future prospects also count

® Ability often becomes security

ManNaceneNT asinary is the kev factor in decisions
to grant or to deny money to small and moderate-
sized clectronices firms, sav fenders to small bnsiuess.
Both government agencies and private investors ex-
press strong interest in the management anility of
the company secking moncey.

Iissence of this attitude is that the ability of man-
agement is the only real sceeurity of a small. bnsiness.
A small company has so few resources that a lender
cannot look to repavment from the normal flow of
moucy into the business.

Lenders are concerned with such questions as:
Docs management know where it is going?  Is man-
agement taking advantage of its opportunitics?

Is the company accepting more business than it
can handle?  Docs the company have a onc-man
management or a management tcam?

Arc young men being developed who can cventu-
allv replace present management?  Arc company
exceutives keeping up with new developments in
management?

Idea: TRAIN, then hire

ITere's axoruer wav to get skilled femate workers—
train them before opening a new plant,

This was done by the Ravthcon Manufacturing
Co. in Manchester, N. T1. in cooperation with the
New Iampshire Technical Institute.

A four-week course in coil-winding was offered free
of charge. It was designed to give women students a
nceded clectronics skill to be used at Ravtheon’s new
plant at Tlooksett Industrial Park.

Robert Goss, lustitute instructor, gave the course
three nights a week. Classes lasted two and one-half
hours.

“We gave the students no promises they would
be hired.” said a Ravthcon official. “But the free
instruction worked well all around. ‘The women

SHARES and PRICES

CLOSED-CIRCUIT TELEVISION mayv grow ta substantial

proportions in the near future.

Annual sales of S10-15 million were recently esti-
mated by the head of o mutual fund. An itv systems
manufacturer estimates sales will reach the $75 mil-

lion level by 1960.

Not all arc so optimistic. Motorola president, Bob
Galvin, speaking betore New York’s sccurity an-

alysts, guessed current anmual sales amonated to
S4-5 mitlion. [le¢ also satd that Notorola has no
immediate plans for getting into closed-circuit tv,

Some large clectronies companies are in the busi-
ness because of its anticipated growth. However, in
most cases this arca of business represents a nrinor
portion of their total sales.

Supporting thieir hopes for future growth is mereas-
ing usc of closed-circnit tv. .\t present. process indus-
tries, ratlroads, banks, cducators and police depart-
ments-are mmportant users or grcatly mterested.

Earned Per Share

Industrial Television Recent 1956 Yield ———— — 1956
Manvufacturers Price Dividends Percent 1956 1955 Traded Price Range
Bendix Aviation............. 60% 2. 40° 4.0 5.04 (yr) 5 66 NYSE 48Y2—64%
DuMont (Allen B.) Labs. 5 o S d-0.43 (9 mo) d-1.61 ASE 4%--10
General Electric. ... ... ... ... 55% 2.00 3.6 2 .46 (yr) 2.33 NYSE 52%—65'2
General Precision Equip.. .. ... 36% 2 .40 6.5 1.21 (9 mo) 2.05 NYSE 34Y2-—53%
International Tel. & Tel.. . ... .. 31% 1.70 55 2.76 (9 mo) 3. 68 NYSE 29%—37%
Jerrold Electronics. . . . . . 2%! . . 0 .33 (yr)® 0.18 OTC . .
Paramount Pictures. . .. ... ... 30% 2.00 6.6 3.37 (9 mo) 3.15 NYSE 27 % —36%2
Phileco. ....... ....... ..... 15 0.80 5.3 0.21 (9 mo) 2.13 NYSE 16 36
Radio Corp. of America....... 32% 1.50 4.6 2.65 (yr) 3.16 NYSE 33%—50%
Siegler. ................... 144 0.80 57 1.50 (yr) - OTC e
Thompson Products. . ......... 75 1.40 1.9 4.60 (yr) 4.03 NYSE 48%—80
1bid 2 plus stock dividend 3 estimated 4not comparable with 1955 d-deficit
ELECTRONICS business edition — April 10, 1957 5



reecived specialized training. We had an opportunity
to sereen and cvaluate prospective employees before
hiring.”

FUND buyers wary

Current arrrrupe of the $9-billion mutual funds
business towards clectronies stocks is mixed, a recent
survey reveals. "The survey reports portfolio changes
for 56 leading funds between October and December
1956. In general, fund leaders stressed caution and
bought more bonds and preferred stocks than com-
mon.

Buying interest in broadcasting stocks stood ont,
Purchases of ABC-Paramonnt and Columbia Broad-
casting A and B stocks were well in cxcess of sales.
One fund purchased 72,000 shares of ABC-Para-
mount. Two funds bought 20.300 sharcs of Storer
and nonc sold.

However, sales exceed purchascs for stocks of three

tv set manufacturers. Two funds sold 21,000 shares
of Philco and none purchased. Purchases of 17,000
shares of RCA were more than offset by three
funds which sold 45,000 shares. Motorola sales of
10,000 shares were about three times purchascs.

There was no definite pattern apparent in office-
cquipment share trading. Fund interest in Burroughs
declined from 39.000 to 20.000 shares. Changes in
total holdings of IBNI and Pitnev-Bowes were small
with IBN1 incicasing and Pitnev-Bowes decreasing.
Only a small number of National Cash Register
sharcs were traded.

Among misccllancous clectronic stocks popular
shares were: GF.—29.000 bought, 300 sold; McGraw
Electric (now NMcGraw Fdison)—16.700 bought.
nonc sold; Westinghouse—12,000 bought. 1.900 sold;
and Sylvania—6.200 bought, nonc sold.

TTowcever, there were other heavy scll-offs: Robert-
shaw-Fnlton—20,700 sold. 4.500 bought: Sperry Rand
—>54,400 sold. 5.000 bought; and Spraguc Elcctric—
17,000 sold, 3,700 bought.

MERGERS, ACQUISITIONS and FINANCE

Western Scientific Instrnment, San
Curlos, Calif., offers purchase-lease-
maintenance program, for clectronic
laboratorv apparatus.  Participants
will sell all their test apparatus to
Woestern and lease it back over a
five-vear period. M aintenance and
repatr at custoner’s plant is part
of the program. Fatire plan s
handled with single monthly pay-
ment.

Clevite’s March

from two-for-once split last month,
Dividend is cquivalent to 80 cents
on old stock and compares with 75
cents per quarter last vear.

dividend of 25
cents was company’s 139th con-

sccutive quarterly pavment.

National Association of Investment

vertible  subordinated  debentures
due Scpt. 1, 1967 to levels more
closcly related to present value of
common stock. Debentures are to
be convertible to common  stock
at prices between $12 and $15.25
per share. Thev were previously
convertible  at  prices  between
S18.50 and $21.75. Standard Coil
also proposes to modifv restriction
on 'V loans of subsidiary Kollsman

Barrv Controls, Watcrtown, \lass.,
believes histing its stock on Ameri-
can Stock Fxchange scts climate for
continued growth. A major goal
this vear is acquisition of a small
rubber company,

Amphenol, Chicago, declares 30-
cent first-quarter dividend, highest
cever for the company.

Philco fails to pav cash dividend for
sccond quarter in a row. Unlike
previous ¢uarter, when one pereent
stock dividend was paid, no stock
dividend was declared cither.

Crucible Steel dividend increascs
slightlv.  First-quarter pavment s

40 cents on new stock resulting

é

Companies survev shows amonnt
invested in open-end mutual fuuds
by corporations has more than dou-
bled in past two vears, increasing
from $24 to $53 million. NAIC ox-
pliins manv corporations lack staff
for proper management of surplus
funds or depreciation reserves.

Television-Electronics  Fund  adds
American NMachine & Foundry dur-
ing 1'und’s first fiscal quarter. TTold-
ings of Fancrson Flcctric, Minne-
apolis-Honevwell,  Otis  Elevator,
Svlvania,  Dresser  Industrics and
Walt Disnev Productions were -
creased. Acrovox, Chance Vought
and Western Union holdings were
decreased.

Standard Coil is reducing conver-
sion priccs on its 5 pereent con-

April 10, 1957 — ELECTRONICS business edition

Instrument.  Kollsman  needs  in-
creased working capital to handle
biggest order backlog in its history.

New York State’s Business Devel-
opment  Corp.  has recently ap-
proved a S40,000 loan to a small
clectronics irm in Long Island.
A local bank will take S0 pereent
of the loan which is for seven vears
at six pereent, Tt is sccured by a
first mortgage on all equipment.

Sccurity Electronics, N. Y. issued
203,750 shares of common stock
(five cent par) in February through
Foster-Mann of New York. Pro-
ceeds are to be used to complete
designing of a sccuritv check writer,
to purchase 500 such units and for
working capital.



SMALL WORLD —The world of the diode. .. the transistor...the printed
circuit... the new magnetic and dielectric components—this world expands in sig-
nificance as it shrinks in physical proportions. Popularly symbolized by the tinier-
than-ever hearing aid and the pocket radio, the new, small world of solid state

circuitry is omnipresent. It safeguards our skies. It simplifies our living. It opens
new doors to learning.

Stewart-Warner Electronics has pioneered in the development of solid state cir- One of 160 plug-in modules for the

. . 3 desk-size Stewart-Warner Data Proc-
cuitry. Qut 'of a manufact.unng environment s'ec.ond to none, Stew'art-Wamer e:;n;nf}nifwm odul:::nermploy olid
Electronics is mass-praoducing equipment containing solid state devices by the state circuitry to save space and

thousands of units. eliminate many vacuum tubes.

Your problem of solid state circuit design and production techniques [STEWART]
will be handled at Stewart-Warner Electronics with equal efficiency

If you are an engineer interested in advanced circuit development, Eliﬂnnnlcs
write: Stewart-Warner Electronics, Dept. 21, 1300 North Kostner

Avenue, Chicago 51, Ilinois. o Division of Stewart-Warner Corporation




Precision Phasemeter
0.1"absolute accuracy

0.02° absolute accuracy
within = 1 degree!

The most accurate instrument
anywhere for measuring phase
difference between two sinusoi-
dal voltages. Model 901 saves
time, cuts down errors because
it’s direct reading . . . non-
ambiguous . . . self-calibrating.

MAXSON MAKES

SPECIFICATIONS
Frequency Range: 30 to 20,000 cps;
extended range available from 20 to
35,000 cps with absolute accuracy
to better than 0.5°

Phase Range: 0 to 360° with no
ambiguity

Accuracy: 0.1° absolute; 0.01° for
incremental angles up to 2°

Input Impedance: 10 megohms
shunted by 25 wuf

Signal Level: 0.5 to 10 volts rms
Power Supply: 105-125 volts rms;
50/60 cps; 200 watts

Display: Decade nulf system; phase
difference read directly from two

degree step contol with a vernier
indicator

Applications: These include: testing
of polyphase systems, goniometers,
feedback amplifiers, wideband
phase-shifting networks for single-
sideband transmitters; design of
filters, transformers, networks;
measurement of residual L and C
in resistor units.

Request ‘*Maxson Instruments
Catalog Sheet 901B*’

s, MAXSON
INSTRUMENTS

47-37 Austell Place
Long Island City 1, New York

Division of the W. L. Maxson Corporation

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

InrporranT changes in government industrial mobilization plans arc
shaping up. Impact on clectronics companices is likely to affect both
current military output and industry role in any future national cmer-
gency.  Objective of cliauges is to align industrial mobilization policy
with latest military concepts.  These stress nuclear weapons, suggest
any future war will be short and decisive.

Overall mobilization planning has been based on assumption of
prolonged industrial buildup—as in World War II—to rcach pcak pro-
duction in three years. ‘Theory now is that there may be no chance
for extended mobilization, that peak arms output must be achieved in
six months or less.  Air Force mobilization planning is alrcady geared
along these lines.  Pentagon is putting pressure on Army and Navy
to follow suit.

e Firms that do not hold military contracts prior to mobiliza-
tion now will have little chance of getting into war production
after mobilization.

® There will be more dependence on hastily stepped-up output
from clectronics plants already producing military goods when or
if war starts, less reliance on conversion to defense production by
plants making civilian items.

Mobilization goals arc in for revision also. Defense Department is
about to slash at lcast 50 percent of overall full-mobilization arms
requircments.  Ilere are two examples of proposed cuts: Initial mobili-
zation plans called for production of 115,000 medium tanks in three
years; new plan is for only 35,000. Plans for peak aircraft production
arc being scaled down from $42.5 billion annually to about $12.6 bil-
lion—slightly less than double current planc output.

$38-million TRANSMITTER

Fight over cutting the administra-
tion’s proposed S4.4-billion  pro-
gramm for forcign aid is important
to clectronics producers.  IFigures
for 1955 show that 31 percent of
all exports of clectrical and clee-
tronic cquipment were financed by
aid funds, amounting to $230 mil-
lion, supporting some 31,000 jobs
i industry.  Iorcign aid exports
arc principally for military cquip-
ment, including clectronics.

Navy will begin construction of its
$38-million  2-mcgawatt verv-low-
frequency transmitter near North
Cutler, Nec., about Junc 1. Trans-
mitter  will provide communica-
tions with submerged subs and
surfacc units i arcas not now
covered by vif signals.

Civil  Acronantics  Administration
still has $25-million to spend dur-
ing next three months for air
navigation and trafhic control cquip-

ment, out of total $75-million Assistant Defense Sceretary I'rank

budget this vear.

CAAN’s budget request for vear
beginning July 1, 1957 is $75-
million. This could be increased
materially by rccommendations ¢x-
pected about May 1 from Edward
Curtis, \White Housc assistant now
fimishing report on what needs to
be done to control military and
civilian air trafhic over U. S.

D. Newbury charges  extravagant
use of scientists and engincers in
military rescarch and enginecring.
He’s sctting up committee to study
problem, recommend how to cut
waste.  Study will likely  center
around clectronies R&D. . M.
Bridges, Director of  Electronics
in Newbury’s shop, is slated to
head study.

April 10, 1957 — ELECTRONICS business edition



ORDINARY LAMINATE
AFTER BLISTER TEST

NEW COPPER-CLAD MICARTA
AFTER SAME TEST

New copper-clad MICARTA®
takes dip solder bath without blistering!

New H-3032 copper-clad MICARTA® cuts costs
and production time of printed circuits. Copper-
clad MICARTA speeds up soldering, without the
pormal accompaniment of an increase in rejects
and missed connections. It can be cold punched
without cracking or chipping.

The laminate won’t blister even when dip
soldered for 10 seconds at 500°F! Examine the
two close-up photographs. One shows an ordi-
nary laminate after a laboratory tes:. Note
the blistering, then look at the MicARTA dip
soldered for the same length of time—and
there is no blistering!

A special adhesive is used which has the same

high electrical properties, solvent resistance and
low moisture absorption as the MICARTA
laminate itself. Actually, adhesive strength is
increased during soldering.

Because of a new adhnesive process, copper-
clad MICARTA keeps its high bond strength—
from 10 to 13 pounds versus an industry stand-
ard of six pounds—even after heating and
cooling is repeated many times. This is especially
valuable for electronie circuits.

Copper-clad MICARTA may be the answer to
your circuit assembly problem. Write for further
information and technical data to Westinghouse
Electric Corp., MICARTA Div., Hampton, S. C.,

J-06624-X

you cAN BE SURE...ir t»f'sVVeStinghouse

ELECTRONICS business edition — April 10, 1957
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Symbol for tantaium . . . the element
whose ability to maintain high strength
at Figh temperatures makes it the
ideal material for a great variety of
metal parts of electron tubes.

Just as Ta is the accepted symbol
for tantalum, so Tung-Sol represents
highest quality production af electron
tubes ir volume. This singuiar obility
is a major reason why Tung-Sol is
America’s largest independent elec-
tron tube manufacturer.

4
/“-\\ =
F:j —(1s)

(

Tung-Sol Electric Inc., Newark 4, N. J.
Monufacturers of Automotive and Elec-
tronic Compenents.

s i P it
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EXEGUTIVES in the news

ASTRONOMER Hagen: two sons and an artificial moon

SonteTivg within the next month, Navy wiil launch the sccond Van-
guard test vehicle. This onc will carrv aloft an instrumented nosccone,
Slmll](ltlllt’ satcllite pavload.  Scveral tests remzin before the opening
date of IC\ and hoped-for placement of half a dozen satellites in
orbits round the carth.

Man responsible for success of Vanguard is John P. Tagen. quict,
perennially pipesmoking astronomer with longtime interests in- clee-
tronics.  After 25 vears in the scienees he finds administration of multi-
miilion-dollar project a challenge. M vou're to jndge by the time
spent.” Tie savs, “mv principal interest must be work.”

[Tagen was born in Canada 49 vears ago. claimed Boston as a sccond
home until college davs at Georgetown.  Began working for Naval
Rescarch Laboratorics in 1935 in microwave ficld. At the time
NRIL was handed administration of satellite program Iic was superin-
tendent of division of atmosphere and astrophysics rescarch.  [Fields
overlapped, so hie got the Vanguard job.

Outside of the sciences, principally radioastronomy, and satellite
program. ITTagen savs “my family takes a lo* of attention.” Ilas two
boys “coming along at intcresting ages, 12 and 15, plays chess well
cnough to beat them. No sportsman, he likes his humor light and his
music scrious: “Bach, of cousse, being a particular favorite.”

Strictly PERSONAL

Tools . . . skilled tool and die makers. Possi-
ble market in excess of S250 mil-

Industry lion.”

Outlook (p 1) vou sav: “Digitally As a builder ¢f tool room ma-

programmed machine tools can chinerv and onc of the major uscrs

make up for the critical shortage of of digitallv progranuned controls,

In vour I'eb. 20
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we are extremely interested in the
origin and awthenticity of this state-
ment.

Jon~n R. JoErRCER
Krarxey & Trrcker Corp.
Mitwavker, Wis.,

T'he estimate was our own, look-
ing forward 5 to 10 vears. It in-
cludew all components neeessary to
control the machine tool, is based
on current breakdowns in the in-
dustry, trends in control equipment
and: in our cconomy.

Tantalum . . .

The unfortunate part of vour
story (T'antalum Supply Short. Feb.
10, p 28) is the tic-in with the
chart s]m\\'ing‘ im])()rts of tuntalum
orc concentrates. If anv shortage of
tantalum cxists, it is not duc to
short ore supplics. but to . . . over-
loaded facilities for refining the ores
and making the metal. This is be-
ing overcome by . plant expan-
ston and . new plant construc-
tion.

The reason that the ore import
curve took a downward slope i
1956 is that we purchased a lot of
ore in 1953, as the curve shows,

There is no shortage as far
as the ore supply is concerned.

Arran L. PeErcy
I'axnstEEL MEeTrarLurcical. Core.
Nowrrn Cuicaco, Irn,

. . . and Transistors

A transistor controls a lot ot cn-
crgy with a little, and docs it with
fu\ cr moleeules than anvthing clse
exeept animal neurons. Its impact
will be  quantitative rather  than
qualitative: automatic and preset
control devices will be smaller and
more cfhicient. . .. Margins of util-
ity will De different for complexs
energy-control deviees, henee there
will be more of them.

Greater wase of communication
between different parts of a given
industry mayv result in greater gee-
graphitc separation of these parts.

Mark G. FFosTtir
Avco Nra. Corp,
Cixcinnari, Omo
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~ GYROS

for every application
Kearfott Free, Vertical, Rate,
Directional and Floated Rate
Integrating Gyros and Stable
Elements are accurate, rugged
and dependable. They are
designed to meet the most
stringent aircraft and missile
requirements. The Kearfott
Free Gyro shown was designed
specifically for missile
applications. It provides airframe
attitude information for use
in guidance systems. Remote
electro-mechanical caging ;
t y
and uncaging is provided. '
ACCURATE
RUGGED
/‘( DEPENDABLE
Kearfott Free Gyros withstand
60 G shock of .0157 secs. dura-
tion, vibration up to 500 CPS
at 10 G acceieraticn Cperating
temperature range -20° C to
+100° C. Weight 5.5 lbs.
VERTICAL RATE GYROS
GYROS
FLOATED RATE
INTEGRATING GYROS
3 GYRO :
PLATFORMS
Write today for technical data on Kearfott Gyros.
KEARFOTT COMPONENTS
INCLUDE:
Gyros, Servo Motors, Synchros,
Servo and Magnetic Amplifiers, r
Tachometer Generators, Her-
meticRotary Seals, Aircraft Navi-
gational Systems, and other high
accuracy mechanical, electrical
and electronic components.
Mar
A BUBSIDIARY CF m
KEARFOTT COMPANY, INC., LITTLE FALLS, N.J.
Sales and Engineering Offices: 1378 Main Avenve, Clifton, N. J.
Midwest Office: 188 W, Randolph Street, Chicago, lll.  South Central Office: 61:5 Denton Drive, Dollos, Texas
West Coast Office: 253 N. Vinedo Avenve, Pasodenao, Colif.
Waunt more information? Use post card on last page. 11



AMERICAN AIRLINES

2750 s all it costs to ship
100 1bs. of electronic
equipment from Chicago
to New York...only $15.10
from Los Angeles to
Detroit.

greatest coverage of key cities enables American to serve
electronics executives better than any other airline!

To be sure of fast forwarding and dependable on-time deliveries. specify American Airlines
Airfreight. Because only American offers direct, one-carrier service to 17 of the top 20 retail
markets, 13 of the first 15 wholesale markets, and 18 of the leading 20 manufacturing centers.

AMERICAN AIRLINES //RfF

—flies more freight than any other airline in the world

o
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WHAT ELECTRONICS MEANS TO DIFFERENT INDUSTRIES

{Percentoge of electronics soles of total sales by main product of seller}

RADIO-TV-ELECTRONIC V0O/%s: | m: 33.3/Biltien
DIVERSIFIED 100% = $4.5 Billion
ELECTRICAL MACHINERY TOgRG: | §E Billen
OFFICE MACHINERY 100%: /=  $1.3: 50
AIRCRAFT 6.8% 100% = $4.5 Billion
.AUTOMOYIVE 1.2% 100% = $23.4 Billien
OTHERS 1% 100% = $9.9 Billion
4 L 1 | l L 1 [ ] I
10 20 30 40 50 60 70 80 S0 100

TOTAL ELECTRONICS SALES: $5.7 Billion (10.6%)

TOTAL SALES: $53.5 Billion

GROWTH pattern emerges

® Electronics business popular among other manufacturers

® Interest high with aircraft, auto, office-equipment firms

® Diversification frequently leads to electronics

Businessaen generally are convineed that a big part
of the future belongs to clectronics. Companies
whosc major products range from oil drums to auto-
mobiles are designing and mannfacturing clectronic
components and end products.

To mcasure the extent of this continuing treud
Erecrronics conducted a survey of electronics sales
among 130 industrial firms.

73 companics werce found to be in the clectronics
busincss. 'I'otal sales of these 73 companics amounted
to $53.5 billion, of which $5.7 billion, or 10.6 per-
cent, came from electronics salces.
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Five of the nation’s ten largest carporations re-
ported some sales in electronics, nine of the first
25, 18 of the first 100.

‘The bulk of clectronic sales is gencrated by six
mdustrial groups: radio-tv-electronics, clectrical ma-
chinery. broadly diversificd firms, the aircraft indus-
try, office machinery and automotive.

Electronics sales by 12 radio-tv-electronic com-
panies, which totaled $2.5 billion, accounted for the
biggest slice of the clectronics sales pie, 44.3 per-
cent. ‘The companics in this group were those pri-
marily in the electronics business. An average of

13



7.7 pereent of their total sales ot $3.3 billion came
from clectronics.

Seven  clectrical  machinery  manufacturers  ac-
counted for thc sccon(l largest pereentage of clec-
tronics sales, 223 pereent. ‘Phese companies had
clectronics sulcs of $1.3 billion. which represented
15.0 pereent of their total sales of $6.S billion.

The diversified company group with total clee-
tronies sales of $964 million produced 174 percent
of total cleetronics sales by the surveved companies.
T'his group comprises companices active in a numiber
of industrics. but having substantial interest i clee-
tronics.  Electronies sales represented 22,0 percent
of total sales of S4.5 billion by the 15 companics
m this group.

The aircraft industry, with clectronics sales of
S304 million, accounted for 5.4 pereent of the clee-
tronics sales total. "Fhe ten companies in this group
had total sales of S4.5 billion, of which 6.8 percent
was in clectronics. Only one of ten aireraft com-
panies surveved did not have anyv clectronics sales.

‘The office machinery group with clectronies sales
of $227 million had 4.0 pereent of all clectronics
sales. However, clectronics sales represented 182
pereent of the $1.3 billion of total sales by the five
companics i this group.

Flectronics represents 1.2 pereent of total sales
of $23.4 billion by 13 automotive companies in the
survev. But the automotive group with electronics
sales of S270 million has 4.8 pereent of total clec-
tronics sales. Eleven of the 13 companies reported
that thev were in the clectronics business.

SALES OF ELECTRONIC PRODUCTS
BY INDUSTRIES

ELECTRICAL
MACHINERY
223 %

RADIO — TV
ELECTRONICS
44.3 %

DIVERSIFIED
174 %

TOTAL ELECTRONICS SALES: $ 5.7 BILLION

A small pereentage of total clectronic sales, 1.5
pereent, came from other industries. S101 million
out of $9.9 billion total. But this group of 26 com-
panics included sixteen active in clectronics from
10 additional industries: industrial machinery, chemi-
cals. rubber, food processing, glass. petroleum, con-
tainer manutacturing, abrasive products. building
materials and construction.

Many large corporations are not vet doing a large
volume of clectronies business, but are keeping their
finger in the clectronies pic. About 20 pereent of
the companices that replied indicated they had clee-
tronics sales but volume was small.

Onlv 15 of the companies replving to our survey
claimed no clectronic sales. ‘T'wo of these were
from the clectrical machinery group, one from air-
craft, two in automotive and 10 from the miscellane-
ous group.

CYTAC may ease snarl

Rereasen by Defense Department just i time for
last month’s IRIL Convention was Sperrv Gyro's
Cyrac, long-range radio navigation svstem that may
help anravel the smarled skein of air and sca taffic.
Pulse-modulated Cyrac system reportedly can give
pilots ten times more accurate position data than
loran, needs fewer ground stations for cquivalent
coverage.

Now being installed on the cast coast by the
Navy on a 1.000-mile three-point baseline. Cyrac:

Transmits in the 90-110 ke frequencey spectram.

® Reaches without skip 1,500 miles over Tand,
2.200 over water.

® Pinpoints targets within 33 vards by measuring
both clapsed time and phase shifts.

Tustallations under test during the past vear put
out 60 kw power from 625-ft towers, 200 kw from
1.200-ft towers. Present sets are built for 60 kw.

Like loran. Cyrac is a hyperbolie ranging system,
requires at least three base stations for a fix. Net-
work of 15 stations can blanket the U. S, Sperry
has not set price. thinks the svstem will cost more
per station than loran, less for wmbrella over large
Are.

Transmitting stations arc about the same size
as loran transmitters.  Airborne reccivers for the
svstem take up less than 2 cu ftoweigh under 50 Ths.
T'wo-tube frequencey converter adapts loran receiver-
indicator for Cyrac.

Of interest to airwavs facilities planners: with the
addition of telemetering gear and data links, Cyrac
receiver outpnt conld be sent back to control sta
tion, processed. plotted and displaved for all craft
within control arca.
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INFRARED markets grow

® Sales of detection equipment estimated at $5 million plus

® Markets seen in glass, metals, textiles, oil, chemicals

® Manufacturers cite need for educating industry to infrared

A nuce market for infrared detection cquipment in
industry is devcloping. It results from  military
attention to infrared in the last five vears.

Onc industry source estimates the vearlv market
for civilian infrared dctection cquipment is alrcady
more than $5 million.

Iere arc some of the things infrared devices can
do in industry:

® I glass making, infrared pyvrometers can control
temperature during forming, sealing, anncaling and
shaping.

® Primary mctal producers can usc infrared pyrome-
ters to control rolling-mills and to regulate tempera-

turc in anncaling, induction heating and casting.

e In textiles. temperature control is important in
weaving. dyeing and drying.

® Pyromcters can be used in metalworking to con-
trol the heat of a tool. "This prolongs the life of
the tool, prevents damage to the workpicee due to
overheating,

® [ufrarcd radiation is absorbed at different wave-
lengths, depending upon the chemical composition
of the target material. A spectral photometer can
“fingerprint” molecular structure, thus keep close
chieck on industrial processes.

® A spectral photonicter can measure jet-engine

When MOUNTAIN won’t come to Mohammed

PEOPLE who make things too bulky to bring to an
x-ray machinc now usc portable radiographic units.

ELECTRONICS business edition — April 10, 1957

Iere GE unit is positioned to x-rav welds in a huge
tank. This model’s maximum cnergy is 175,000 volts



exhausts.
studics.

It offers possibilitics in solar radiation

¢ Other promising markets for infrared include
paper mills and the railroads, for detection of hot
boxes—overheated journal bearings on box cars.

Ilere are a few pointers on civilian usc of infrared :
Servo Corp. of America, New Hyde Park, N. Y,
views the market for infrared radiation pyromcters
optimistically, sces eventual markets in metals, glass,
textiles and plastics.

e Pricc of Servo’s infrared pyrometer: about $3,750.

With additional cquipment for process control:
$20,000 or morc.

e Perkin-Elmer of Norwalk, Conn. sclls more than
$3 million worth of infrared spectral photometers
and accessorics a year, sces a big market for its
$15,000 photomcters in oils and petrochemicals, has
a $4,000 instrument for infrared analysis.

® Barncs Engincering of Stamford, Conn. recently
sold an $8,000 infrared radiomcter originally designed

for the military to a big rubber company. It mcas-
urces the temperature of the sidewalls of tires under
test, can indicate a sharp temperature rise at the
place where a blowout is about to occur.

A radiometer, says Barnes, can also have a scan-
ning attachment to take an infrared photograph.
These thermal pictures can help solve temperature
distribution problems.

® Beckman’s IR-4 infrared spectrophotometer pro-
vides Bocing with data on what happens to various
mctals and coatings at temperatures up to 1,400 F.

® Eastman Kodak says its Ektron detector’s sen-
sitivity to infrarcd makes it valuable in strcam analy-
sis.  Strcam analysis makes it possible to analvze
continually the output of an industrial process rather
than depending upon periodic batch samples.

Manufacturers of infrared detectors agree that
they have a “big educational problem” with their
potential customers. They complain  that there
aren’t enough infrared-conscious engincers in indus-
try at large.

PRODUCTION and SALES statistics

I RESISTOR SALES

1956
1965
1954

1953
1952

(EST.)

T T T T T T
10 20

SOURCE: RETMA

MILLIONS
OF DOLLARS

1 T 1 -y | | | ] !
30 40 50 60 70 80 90 100 HO 120 130 140 150 160

Resistor sales for 1956 climbed
sharply above the $125 million sold
i 1955, Nlanufacturers’ sales in
1956 amounted to S155 million, 24
pereent higher than 1955,

1956 marks a new sales peak.
Highest previous was S125 million,
sct in 1953, tied in 1955,

Sales of composition  fixed  re-
sistors represent 32.3 pereent of
dollar sales volume, according to
the 1954 Census of Manufacturers.,

16

Composition variable account for
209 pereent, wire wound  (two
watts and below), 21.0 pereent and
wire wound (above two watts), 9.0
pereent. Others, 10.8 percent.

Radio shipments to dealers in 1956
totaled 8,422,823 scts, cxcluding
automobile receivers, RISINLA re-
ports. ‘This compares with 6,076,-
722 in 1955, During Dccember
1,544,987 radios were shipped, com-
pared with 1,273,811 in Dec. 1955.

April

Wholesale business in clectrical ap-
pliances, tv and radio scts and
clectronic parts in 1956 climbed
fonr percent above 1955, Inven-
torics at vear end were 15 pereent
above a vear ago.

Receiving, picture and special tube
sales plos semiconductor and other
component sales will exceed $900
million in 1956, predicts CBS-
Hytron president, Arthur L. Chap-
man.
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DAILY P&L ups profit

® Small electronics firm more than doubles earnings

® Product supervisors get daily statements

® System sharpens management, keeps morale high

A pay profit-and-loss report system at Transval
Fngincering has more than doubled its profit rate
during the past three months.  And George Otis,
president of the 16-month-old Los Angcles firm, re-
ports the system requires only one additional man
In accounting.

Otis and his partner, R. M. Elwood, will ship
more than S2 million in product from their three
facilitics this vear. They started making an inter-
com for the home. Today 60 pereent of the produc-
tion of their 300 cmplovees is subcontract work,
while 40 pereent (radios and other airborne cquip-
ment) bears the Transval tag. The military supports
62 pereent of the firm’s cfforts.

During 1956, when the company was relving on
month-cnd P&, reports, profit rate averaged slightly
under 5 pereent. On the first of December manage-
ment institnted the daily P&L report system. Janu-
ary’s profit was 17 pereent.  Otis admits that other
factors werc present in this unusually high profit,
but attributes the greater part of the risc to a 12-
percent average profit rate to dailv P&I..

Transval has ten products in the works simulta-
ncously on as many lines. A production supervisor
has complete responsibility for each product.  Savs
Otis: “We try to make cach supervisor think of his
opcration as a business complete unto itsclf.”

Management prepares a dailv P&L, report for each
product, and dirccts it to the responsible supervisor.
The report prepared on the swing shift arrives on the
supervisor's desk at 9:30 a-m and tells him, in dollars
and cents, whether his previous day’s operation was
in the black or the red, and how much. It tells him
if products arc on schedule and gives a running total
of profit and loss on the total contract.

Management, at the start of each contract, scts a
target profit ratc. In military work, this is gen-
crally 10 percent. For other work, it may be 30
percent.  If a supervisor’s operation does not meet
this target profit rate, the running total will show
it up.

The daily P&L depends upon time cards, material
requisitions and contract schedules for saurce data.
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First item on P&L report is “Cost for the Day”.
Total labor hours arc picked from the cards, multi-
plicd by hourly rates and totaled.  Manufacturing
overhead is a fanction of dircet labov.  The overhead
factor is obtained from month-end accounting data.

General and  administrative costs are obtained
similarly.  Direct material costs, taken from stand-
ard costs adjusted for excessive usage weekly, com-
plete the “Cost-for-the-Dav™ section.

The sccond section of the report is headed “Pro-
duced for the Day”™. “I'he numbcr of completed units
which have gone out of the door is multiplicd by
the billing pricc per vnit.  IFrom this figurc is sub-
tracted the total cost for the day to arrive at daily
profit or loss.

Next comes “Cost Analysis on Total Contract to
Datc™. This includes total expenditures to-date on
the contract and the dollar variance from target cost,
adjusted 4o include target profit.

The next tabulation, “Schedule Adherence”, list-
ing both the number f items in the contract already
shipped and the number remaining, tells how much
time remains to perk up the operation and complete
the contract with hoped-for profit level.

Transval’s president enumcrates advantages of the
system:

® The daily report gives cach supervisor a con-
tinual check on his opcration.

® Causes of incfficiency are magnified and brought
into sharper focus.

® Supervisors are quickly alerted to take corrective
action.

® Morale of supervisors is kept high. They no
longer nced worry how their operations arc doing.

® Daily reports provide an cxcellent tool to evalu-
ate production experiments.

George Otis has recently incorporated three new
companies into Transval. Two are clectronics and
the third is a chemical firm.  1is faith in this
accounting system is mirrored by his insistance that
all threc put into operation the daily P&L report.
All three are in the black.
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Tl PROGRESS REPORT ON PRECISION
ﬂ‘o\s;f;ehu CARBON RESISTORS ...

By 1)

S A

i i T d

Tl MIL-Line Precision Resistors

Soaking wet, dried out, or ‘shook up’ — TI MIL-
Line deposited carbon resistors still far exceed
MIL-R 10509B . .. emerge from one acceptance
test after another — by major electronics manu-
facturers — with performance records that have
not been equalled. It’s the seal that makes the
difference ...an exclusive Texas Instruments
process that snugly wraps these precision resistors
in tough jackets of a special coating with high
dialectric strength.

For ease in design, production, and maintenance

HOLD TOLERANCE...EVEN WHEN DRIPPING WET!

... for improving the reliability and saleability of
your products, the moisture resistance of TI
deposited carbon MIL-Line resistors is just one
field-proven factor. You also get a choice of 1,
2, or 5% tolerances...high stability over wide
temperature ranges and under full load...low
negative temperature coefficients. .. negligible
voltage coefficient and noise levels . . . long shelf-
life...wide selection of sizes and resistance
values . ..reasonable prices...and, if desired,
reel-type packaging for automation.

Here is o typical TI reel pack designed to speed production.
TH precision deposited carbon resistors are mass produced and
packaged in five sizes from 1/, watt to 2 watts with resist-
once values from 25 ohms to 30 megohms.

For complete data, write for

Bulletin DL-C 539.

TEXAS INSTRUMENTS

I NCORPORATETD

89000 LEMMON AVENUE DALLAS 9. TEXAS




MASS spectromcter studies pctroleum gascs

<

ELECTRON microscope examines grease

31 million for RESEARCH

® Electronic instruments indispensable in Esso’s laboratories

® Used to develop and evaluate oil products in lab and field

® Other equipment stores formulas, speeds office routine

EMISSION spectrometer analyzes motor oil

Many or Standard Oil’s products were born at Esso
Research and Engineering central laboratorics in
Linden, N. J.

Esso Research considers electronic equipment in-
dispensable to its work. The value of nonrental
cquipment is estimated at over $1 million.

Recent major purchases arc an indicating emission
spectrometer and an electron microscope which mag-
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nifics minutc objects as much as 150,000 times.

The spectrometer allows direct spectrum analvsis
readings, uses 50 multiplicr phototubes.

An instrument devclopment laboratory makes or
adapts specialized devices. In the past ycar, six
major projects. using 600 tubes in all, went in service.
A current project mvolves use of closed tv to view
oil storagc tank intcriors.



SUN power takes first steps

® Prospects tied to world’s growing needs for food, fuel, materials
® Today’s devices considered only forerunners of tomorrow

e Two firms take solar energy out of laboratory, begin producing

Sorar ENErGY is a long wav from being a major
market for clectronics or any other industry.  Solar
batterics, furnaces, stills and cookstoves arc just now
nibbling at the fringes.

Visionarics in industry, science and governmnent,
however, sce in the sun an immensc future: inex-
haustible power to produce new foods and fuels with
natural chemistry, pure water and raw matcerials from
the sca, small lifetime heating and power plants.

The enormous problem generating world-wide in-
terest in solar energy is expressed by C. C. Furas,
Assistant Sceretary of Defense. Power ueeds can
rise 50 times in the next century. Fossil fucls are
dwindling and atomic energy is no panacea.

Today’s achievements only foreshadow blue-chip
prospects.  Peter Glaser, A, D. Little senior engi-
ncer, believes: “We are now in the obscure begin-
nings. Time will show the way”,

Two U. S. firms have transferred their solar activ-

20

itics from laboratory to production linc this year.
A. D. Littlc is building solar furnaces with clectronic
coutrols, Hoffman EFlectronics makes silicon sun-
light converters and uses them in a line of cquipment
under a Bell System licensc.

Hoffiman is concentrating on development, but
has production facilitics in Evanston, 111.

In February Hoftman showed about 150 govern-
ment officials a 25-watt sun-power to clectricity con-
verter, a miniature experimental transmitter-receiver
for air-sea rescue, flashlights and light flashers. 15val-
uation quantities of flashlights were sold.

Agencies are experimenting with the 25-watt con-
verters as power supplies for communications gear
and navigational aids.  Theyv could also be used to
power numanned weather stations and remote mi-
crowave rclays.

The military has for vears wanted reliable lifetime
power sources built into electronic equipment. They
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would solve the logistic problems of supplying cur-
rent or batteries to the field.

Solar batterics could also supply power for some
telephone repeaters.  Bell Labs says it is well satis-
fied with technical results of cxperiments on a
Georgia telephone circuit.  Admiral and Hoffman
arc offering well-heeled consumers solar-powcred tran-
sistorized radios.

The drawbacks to solar batterics are their cost and
size. . At 10-pereent conversion, the current rate, it
takes 100 square meters of sunlit converter arca to
producc seven kilowatts.

The 25-watt converter costs about $2,500. Bruce
Birchard, applications engincering director, doesn’t
think it too high, considering it will producc clec-
tricity indefinitcly.  Hoffman hopes to cut the cost
to $30 a watt in a few vears.

In 18 months, the cfhicieney of Hoffiman’s silicon
solar cells has been increased five times and cost
reduced from $25 to $5 cach.  Prodnction will drop
it more.

Little’s solar furnace costs $14.500. It's actually
a 60-mch army scarchlight in reverse to foeus 3,500 C
on a 0.6-cm circle. It supplics heat. without chemical
contamination or unwanted clectrie ficlds. for high-
temperature rescarch.

Automatic sun-tracking drives are controlled by
phototubes, errorsignal gencrators and amplifiers.

The intense heat produeed in solar farnaces might
be used to grow semicondnctor crystals.

Solar furnaces aren’t gencrally considered practical
yet for commercial usc, though one is used in Algeria
for refining.

Boost 110° TUBE output

Provucrion of 110-degree tv picture tabes is being
stepped up by at least two tube makers.  Picture
tubes with 110-degree deflection angle reduce depth
of tv cabincts.

More than 1,000 21-inch 110-degree black-and-
white tv picture tubes arc being produced daily at
RCA’s Marion, Indiana plant. Qutput is cxpected to
reach 3,500 a day in June. Company is also producing
17-inch 110-degree tubes, expeets to be in produc-
tion on 24-inch 110°s in June.

Svlvania is producing 110-degree 14-inch, 17-inch
and 21-inch picture tubes, expects to produce 24-inch
modcls soon.  Its production ratc on 17-inch tvpes
runs about 1,000 a day. 1irm has produced tv sets
with 17-inch 110-degree tubes since December, s
designing new chassis for its 21-inch 110-degree tube.

Nearly every major tube manufacturcr now has
110-degree tubes at least in pilot production.  Be-
stdes RCA and Svlvauia, GIS and Thomas have
110-degree tubes registered with Jiree. Nearly all
major sctmakers arc expected to introduce 110-
degree scts in ncar future, possibly before June
showings,

Technical DIGEST

Overfill and imderfill of cans of cvaporated milk is
checked automatically at 300 cans per minute with
GIY x-ray monitoring unit.  Flectronics  replaces
visual inspection of cans floating in hot water, to
scc which float high, which low,

Ion-clond loudspeaker. in production by DuKane
shows promise of becoming ultrasonic transducer
of wide frequeney ringe. lonized air forms almost
weightless moving diaphragm,

Welding replaces stitching for pads, anto-seat covers,
trunk liners and even wallpaper. \With 30-kw \Mach-
lett high-frequency gencrator. vinvl can be quiited
through scrap wool or other filler to plastic backing
sheet. Lavers are pulled  through hydraalic press
having on its ram clectrodes in shape of pattemns.

Ceramic foam insulation withstanding 600 C. de-
veloped by Emerson & Cuming, comes as tiny air-
filled ccramic spheres which can be poured into
mold for encapsulation or between glass-fiber walls
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of radome. TlIcat treatment bonds spheres to each
other to give cquivalent of foam.

Electrooptical shutter using sonar-tvpe synthetic adp
crystal modulates constant-intensity beam of light
cfhciently enough to permit communication for dis-
tances up to several miles in clear weather, with no
detectable light encrgy outside the beam.  Fre-
quency tange of this new Baird-Atomic svstem is
wide enough to handle a complete television chan-
nel or a number of voice channels.

Presssing tungsten powder into porous compact and
sintering produces sponge capable of absorbing up to
25 pereent silver. Resulting solid  tungsten-silver
compact can be machined, brazed or soldered, has
high x-ray absorption along with other desirable
characteristics.  Technique was developed in Aus-
tralia.

Lifctime power sources for transistorized clectronic
cquipment, using radioactive decav to heat theimo-
piles for gencrating direct carrent, now show com-
mercial promise as result of rescarch at Rome Air
Decvciopment Center.
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1956 PROFITS trail sales

® Sales up 20 percent, earnings up only 9 percent

® Rising costs, falling prices reduce profit-to-sales ratio V2 percent

® Sample for study includes 40 electronics companies

Prorirs lagged behind sales in the clectronics indus-
trv last year.  Comparison of sales and carnings in
Y — v -

>5 and 756 for a sample group of 40 manufacturers
demonstrate this.

‘Total sales increased 20 percent from $10.8 billion
in 1955 to $12.9 billion in 1956. But nct profit
incrcased only nine percent from $573 million to
$622 million.

Sales were higher in 1956 thau the preceding vear
for 37 companics or 92 pereent of the group.  But
higher profits were cnjoyed by only 26 companics
or 65 pereent. Rate of carnings increase fell behind
rate of sales incrcase in annual reports of 28 com-
paics, or 70 percent of the total.

Average margin of profit or ratio of aftertax nct

Checking MISSILE nerves

HIGH-SPEED precision tube-tester by Martin per-
mits  100-pereent inspection of tubes for missile-
guidance cquipment. Operator uses General Radio
bridge to keep tabs on tester's aceuracy
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income to sales fell 4 percent.  Profit margin for the
group dropped from 5.3 percent in 1955 to 4.8 per-
cent in 1956.

The problem was not confined to clectronics
manufacturcrs.  Net profits of 2,550 lcading cor-
porations increased only by three percent according
to a studv by the National City Bank.  Net profits
of 1,284 manufacturing companics increased by less
than half a pereent.

Lower sclling prices and higher costs of labor and
materials were largely responsible for squeczing the
profit margin. Larger outlays for research and de-
velopment also played an important role.

Flectronies manufacturers with a stake in the auto-
motive industry suffered from reduced volume of
auto production in 1956.

RCA board chairman David Sarnoff might have
spoken for the industry in explaining the decrease
in RCA profits to his stockholders:

“T'he deercase in profit this vear is caused mainly
by higher costs of labor and materials and the lower
prices at which black-and-white tv scts and tubes
were sold in a highly competitive market.”  Samoff
also stressed the impact of development costs point-
ing out that RCA spent $6.9 million last year devel-
oping color tv.

Many other clectronics company leaders spoke to
their stockholders in much the same vein although
thev used different products to illustrate their points.

Operating results for some companies, however,
run counter to the trend.  Here are a few examples.

General Transistor, which lost $6 thousand in
1955, wound up 1956 witli a profit of S184 thousand,
cqual to 16 percent profit on sales of SE.I million.
Kav Lab, which had a $6 thousand loss in 1955,
turned in a 1956 profit of 5228 thousand, cqual to
cight pereent profit on sales of $3 million.

I'l'ls Circuit Breaker carnings doubled with a 46-
pereent sales inerease.  Electronie Associates scored
an §9-pereent profit increase while sales incrcased 60
percent. Farmings of Consolidated Iilectrodynamics
and Iligh Voltage Fngincering both increased about
60 pereent while sales increased approximately 40
pereent.,
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America’s Most Complete Line

he increased usage of electronics in

the computing machine industry has
resulted in a greater need for accuracy in
electrical testing equipment,” according
to the manager of test equipment mainte-
nance of IBM's Poughkeepsie plant,

“Because our specifications require that
any test equipment shall have twice the
accuracy of the unit being tested, the finest
meters have to be used, and these meters
are constantly calibrated with the help of
the two RFL Model 260B and 262B Cali-
bration Standards in our testing depatt-
ment. We’ve used them steadily since 1952
both for inspecting meters and making
up correction data for such test instru-
ments as polyrangers, laboratory stand-
ards, secondary standards and electric
dynamometers.”

Meets our need
for GREATER

ACCURACY!

FROM ACTUAL EXPERIENCE BY

International Business Machines Corp.

Poughkeepsie, New York

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

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 calibration
methods will soon result.

of Instrument Calibration Standards!

Model 829

Portable unit calibrates both AC
and DC meters over ranges from
0.25 millivolts to 2000 volts and 2
microamperes ta 20 amperes. Di-
rect reading accuracy of 1% (0.5%
using charts supplied). Frequency
irom 50 to 400 cps depending on
line frequency.

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

Model 261B

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

Net price $9,250. f.0.b. Boonton, N.J.

Model 262B

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 t¢c 1500
volts and currents ranging from 1
microampere to 150 amperes,

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

: Radio Frequency Laboratories, Inc. :

§ Boonton, New Jersey ) :

Write for technical data and application information. E Please send me yout new 24-page catalog N '
g : Name Title, :

adio Frequency : -

1 Company Phone, ]

LABORATORIES, INC. ? Address E
Boonton, New Jersey, U.S.A. E City State i

DESIGNERS AND MANUFACTURERS OF ELECTRICAL EQUIPMENT SINCE 1922

Warnt more information? Use 2ost currl oa last age,

[
(V)
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Style, price sell BOAT gear

® 20 electronics firms at boat show
® Radiotelephones for outboards shown

® Depth-finders, autopilots popular

Twenty rrecrrosics fims displaved their wares at the National Motor
Boat Show in New York. ‘I'he curious thronged several radar displays.
But it was low-cost. high-stvle itcms dnncd at pleasurceraft which
attracted buvers.

Two tadiotelephones aimed at outboard cruiscrs—an almost virgin
clectronics market—had manutacturers’ reps buzzing.  They were intro-
duced by Pearce-Simpson and Applied 1ilectronics.

Priced under $300, the units are rated at 15 and 16 watts.

Both are pretuncd packages that can be installed with hand tools and
include antenna and crystals.

Pearce-Simpson and  Apeleo reps report that FCC officials have
cleared sclf-installation provided the dealer checks the sets at the time
of sale. Ralph Nvlander, of Pearce-Simpson, predicts that within five
vears most outboard cruisers will carry communications cquipment.

Popular-priced autopilots and depth-inders (which can be used as
fish-finders) are in favor. Wilfred O. White and Sons showed an auto
pilot that uses only one transistor and no tubes, sclls for $397.50. The
autopilots. dcu)rdmv to W. Gordon White, president. are just catching
on. e expects th.lt 50.000 to 100,000 boat owners will want pilots and
cven more will want depth finders.

Low-cost homing devices. substituting for direction finders, would
scll well in such arcas as Long Island Sound, White thinks. Ile points
out that portable transistor radios can be used for homing when the
locations of transmitting stations arc known. But what cvervone really
wants, White said. is radar with a one-mile range for a few hundred
dollars.

Kaar Iingincering introduced a hand hailer to scll for about $125.
The batteries and transistor circuit are completely encased in the handle.
Kaar cxpects the climination of trailing wires and Dbattery pack will
make it popular with vachtsmen.

Micro-Lab presented a monitor receiver costing $70. It drains two
amips and is designed for the radiotelephone owner who wants to
conserve power while just listening in. "The monitor operates direetly
from a battery without power supply and uses cight 12+ clectron
tubes and a transistor.

VHF hags Baghdad thieves

In case vou're ever in Baghdad Police assistance  nsuallv — arrives

and need an Traqi cop vou can within five minutces. ‘

get one i a hurry by (h.l]mg ++++4. The police of Baghdad have a
That gets von throngh to the vhf network supplied by Redifon

orderly ()fﬁ(cr m General Police Ltd. of Britains  Rediffusion

Headquarters. ‘Then a new vhf svs-
tem takes over to speed a cop—or
a whole mobile patrol—to  vou.
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Group. Vhf basc stations equipped
with 250-watt transmitters and re-
ccivers have been set up in cach

April 10,

of three administrative arcas plus
hc;\(lqn;lrtcrs

On receiving an cmergency call.
the orderhy ()fﬁccr transmits  de-
tails immediately to  the appro-
priatc arca  headquarters  wlere
round-the-clock  contact is main-
tained with four patrol trucks.

Instructions go to the truck
ncarest the scene. Fach truck has
a  4-channel  transmitter-recciver,
which can also be removed in an
cinergency.,

Colonel Mousa Hamdi, Chicf of
Signals of the lIragi Police lForee,
gave some idea of the system’s
cfficiency during a recent London
visit. "T'he colonel reported he was
once awakened by a woman
screaining  in - a nearby  house.
\When hc dialed 4444 the orderly
told him a patrol was on the way.
Only  three minutes  from  the
scream,  the colonel said,  police
arrived and promptly captured
thicf.

$1.8 million for
flight SIMULATORS

Exrco vivision of ACI® Industrics
is entering the commercial flight
simnlator ficld with a S1.8-million
American Airlines contract for two
units and sparc parts.

One simulator will duplicate the
cockpit of the 400-mph Lockheed
Islectra and the other the 550 to
600-mph Bocing 707. American has
35 llectras and 30 707°s on order.

I hrough the use of the simula-
tor.” American’s Q. M. Mosier
said. “crews will have many hours
of flving cxpericnce in jet craft
before thev take the controls of
the airplanes for the first time.
Once the planes are in serviee, the
simulator will continue to be valo-
able for maintaining pilot pro-
ficienev.”

Housed completely in - air-con-
ditioned trailers, the training units
can be moved to auny of the air-
line's  major  bases  across  the
conntry,

Long a manuofacturer of simu-
lators  for military planes. Frco
plans to deliver the commercial
units carly in 1958,
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For all wafering, dicing, slicing of

QUARTZ, GERMANIUM, SILICON -

Diamond Abrasive Blades and Ultra Precision Cut-0ff Machines

‘ p1T Metd’
Tyge our germam
fof Anickness:

Fe\Kg"
e
1 006 e a_cC“‘

FELKER TYPE DIT AND DITR
DIAMOND ABRASIVE BLADES

The outcome of long research and develop-
ment to combine maximum cutting speed with
smoothness of finish and greatest economy in
terms of cuts per blade. Metal bonded dia-
mond sections are unusually deep, giving a
bonus in extra service. Numerous bond vari-
ations insurc a most exacting and efficient
blade selection for each material. Blade bodies
are stiff, tempered alloy steel for high strength
and treedom from deflection. DIT rims are
flush with blade sides. DITR blades are
relieved on sides. Diameters: 27 through 147,
The standard of the Electronics Industry for a

utmos
guards 3

Decade and a Half!

FELKER MANUFACTURING COMPANY

Over 15 years exclusive development for the elec-
tronics industry has proved the outstanding qualities
of Felker’s high-precision cut-off machines. Designed
to fulfill every crystal cutting requirement with a
choice of down or through-feeging methods, the most
critical control is insured for every type of cutting.
Smooth, velvety hydraulic retardant on downfeed;
heavy, rugged construction; precision preloaded ball

earings in removable spindle quills; ball bearing
arbor supports; choice of rolling tables or rotary tables
with mechanical screw control on cross and through-
feeds are a few of the many refinements that make
Felker first choice in the nation.

Both Models 80BQ and 120B are available as basic
units. Wide selection of table types enables exact
adaption of each unit to individual needs. Write for

circular giving complete specifications! =

2[sincE 1826]

4

MODEL 80BQ ILLUSTRATED —
With type HVCT-12B Rotary
Table. 360° rotational orienta-
tion and tilt adjustments accu-
rate to 1 minute of arc, screw
feeds to .001” on both cross
and through motions.

ALSO AVAILABLE—Model
HVC-128B Rotary Tabie. Same
as above with cross-feed slide
only. For use on rolling table.

MODEL 1208 -—similar to Model
80BQ but with increased ver:
tical arbor lift and added work
capacity.

First in Diamond

Cut-Off Bludes!

Torrance, Califor
World’s largest and oldest manufac r of diamond abrasive cut-off wheels and machines.
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P

electronics Editor Bill MacDonald Probes
the Industry’s Technical and Business Status

Despite 30 years of experience, despite a stall of 22 full-time editors, despite the
parade of stories, [eature-length technical articles, releases, reports and statistics
that cross his desk ...

“Mac” spends nearly a third of his time in the field, as shown below,” with an
executive on one side and an engineer on the other.

‘That’s why 46,000 important people in electronics pay to receive electronies 37

times a year.

And that’s why advertisers buy the 37-time schedule (12 Technical Editions pub-
lished on the 1st of each month, 24 Business Editions on the 10th and 20th of each
month, plus the mid-year Buyers’ Guide).

*"Ma:" is flanked by Fairchild Camera & Instru-
ment Corp. Executive Vice President Richard Hodg-
son (right) and Research Associate Charles Poppe
(left). Equipment in the background is an Auto.
matic Yoice Data link.

A McCGRAW-HILL PUBLICATION -~ 330 WEST 42ND ST., NEW YORK 36, N. V.

s
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REGRUITING toned down

® IRE activity less feverish than ‘56
® Firms and interviewers more conservative

® Results seem good, applicants serious

EncineEr recruiters and job applicants were both more conscrvative at
this ycar’s IRE convention than last. The guess is that results will be
favorable for companics and engincers.

Although therc were 120 company suites at the Waldorf-Astoria Iotel
alonc, morc than last vear, activity was at a less hysterical pitch.

Flectronies engincers were hca\\ in demand, accounting directly for

250 of the 1,000 job opportunities posted.  Salarics for most recent
engincer grads averaged about $450 a month, with cleetrical engincers
averaging about $465.

Recruiters said most engincers who visited them were m the threc
to six vear cxperience group. ideal for many of their requircments.

Somc firms said they regarded 50 pereent of the applicants as unsuit-
able for their openings, but an aircraft company said it was interested
in two-thirds of the peoplc it interviewed.

Guesses on how many applicants would actually he hired ranged
from less than 5 to more than 15 perecent.

Onc finn interviewing fer jobs in clectronies systems and semicon-
ductor development said its $6-10.000 recruiting costs were a long-range
public rclations and educational investment.  This firm, which came
out of last year’s recruiting mclec with a nct loss of one eniplovee, will
be more than satisfied with five new ones this vear.

Recruiting was not without its share of gimmicks. thongh. These
ranged from Dlotter handouts to a firm’s $550 rcward for an accepted
applicant, advertised as up $50 over last year’s offer duc to inflation.

TAPES run machine tools

ProGraxtyrep machine tool con-
trol systems arc plaving an impor- The aircraft industry nses most
tant role in the trend toward the of the 100 or morc systems in opcr-
automatic factory. Thev offer users ation. .\ccording to E. C. Johnson
greater accuracy, repeatability, in- of Bendix Rcscarch Laboratorics,
creased production rates and opera- the nsers are enthusiastic,
tion by less skilled personnel. D. A, Korman, sales manager at
Numecrical data about the prod- Farrmmd Controls, fecls that the
uct is storcd on punched tape, cconomic factors arc not sufficiently
punched cards or magnctic tape, clear for users to plunge overnight
fed to the machine tool control mto the use of programmed ma-
system and uscd to position work chine tools.
table or cutter or both. Despite the high costs of dc-
Machine tool control svstems veloping  systeins and  the  high
can be adapted to milling machines, engineering  content in adapting
jig borers, lathes and precision numcrical  control  to  machines,
screw machines. manufactarers of controls are opti-
The systems are expensive, rang- mistic. I'or example, Farrand Con-
ing from about $15,000 for rcla- trols, with $1 million in Dback
tively simple control cquipment to orders, is building a new plant ex-
$60.000 or more for claborate con- clusively for the production of this
touring systems.  Equipment  for cquipment,

tapc or punched cards is extra.
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Do You Have A
Deburring
Headache?

GET THE FACTS ABOUT

CRATEX

RUBBERIZED ABRASIVES
“The World's Best For Industrial Use”

Exceptionally superior and unparalleled for:

DEBURRING, SMOOTHING, CLEANING
and POLISHING operations

after dimensional shaping

For removing rust, heat-marks, tarnish, fatigue
lines, scratches, excess solder, corrosion
and other surface defects: for blending-in
polishing welded seams, final sharpening and
polishing to lustre-like finish.

CRATEX IS MADE
IN FOUR DIFFERENT GRITS

Coarse Grit to Extra Fine in

WHEELS - POINTS - BLOCKS
STICKS - CONES

For Machine or Manval Application
on the broadest range of

Hard and Soft METALS

and other Materials

Backed by over 30 years industrial, profes-
sional and technical application, CRATEX
Rubberized Abrasives are widely used na-
tionally and in foreign countries. Made from
“premium quality chemical rubber bonds”
pressure-molded into uniform textures with-
out hard or soft spots—resilient to absorb
shock—ready for instant use—offer uniform
controlled “cushioned action” with ease of
manipulation for dimensional accuracy, with-
out loss of tolerances.

OPERATE SAFELY, EFFECTIVELY AT
SPEEDS UP TO 5,500 S.F.P.M.

Send for comprehensive illustrated catalog—
learn how CRATEX Rubberized Abrasives can
cut your costs, speed production and insure
quality results. Sold at leading industrial
supply dealers.

CRATEX MANUFACTURING CO.

81 Natoma St., San Francisco 5, Culif.

Want more information? Use post card on last page.
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PLASTICS press heat limit

® FElectronics takes 100 million pounds

® New materials, methods increase use
® Goal is stability at 1,000 F

Prastics probuction passed four billion pounds in 1956, making it a
$2-billion industry, according to the Society of the Plastics Industry.
A five-percent gain is forescen for 1957.

Du Pont cstimates that 100 million pounds arc uscd in clectronics,

175 million in wire and cable.

Ncarly all the 5,000 plastics firms
produce something for clectronics.

Durcz Plastics thinks sales of molding compounds will be driven
higher by new two-dimensional circuit processes.  Currently, phenolic
bases for ctched circuits pace sales of industral laminates in clectronics.

Among newer plastic materials and techniques are sandwich cabinet
construction, lcad-filled radiation shiclds, coated foils for subminiature
components and flexible-sheet microwave absorbers.

Plastics developers still face a heat barrier that prevents fuller clec-
tronics usc. They are only half-way to stability ncar 1,000 F, a goal

for military cquipment components.

Somc think the gap may be

bridged within 10 years by improved siliconcs.

Mcanwhile, manufacturers are inching up the thermometer with
variations on standard plastics, using new fillers and curing agents.
Scveral cpoxies arc usable at or ncar 500 I' and at lcast onc, just
announced by Emerson and Cnming, is usable at 600 F. It is a foam.

Irradiated polycthylene film production was raised 500 percent in
Januvary by GE.  Cross-linking by irradiation is said to raisc polycthy-
lenc’s heat resistance to 350 F and allow it to be filled.

TRANSISTOR designers scarce

TraNSISTOR  MAKERS can  cnlarge
their market by providing more ¢n-
gineering aid to small users of tran-
sistors,  claims  management  con-
sultant Alexander 1lollenbeck,

Most small transistor users do
not have the personnel to engmeer
transistorized end products, he savs.
If given techuical help many small
uscrs will develop into big users.

T'hese conclusions were reached
after making a4 number of studies
of the transistor mutket over the
last two vears.

On one survey six manufacturers
of cquipment adaptable to tran-
sistors said thev cither used tran-
sistors in small quantitics or not at
all because of lack of engincers ex-
perienced in transistor applications.
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Typical of the comments made
by potential users of trunsistors to
survey questions were the follow-
mg:

® “Would bc using transistors
now except that no engincers arc
available who arc qualified to design
cquipment for transistor use,” said
a manufacturer of scrvo motors.

® Do not usc transistors as we
do not have the application engi-
neers to develop use of transistors,”
satd o manufacturer of digital com-
puters.

Similar comments were made by
manufacturers of amplifiers, record-
crs, oscillographs, pulse gencerating
cquipment, clectronic  timing  de-
vices, voltineters and current regu-
lators,

April 10,

Reveal TAPEBOOK

Books recorded on magncetic tape
are getting a test in the market
place. Publishers have kept watch
over the possibilitics but  many
have thought that the market for
prerecorded tapes would not sup-
port books. Now they will sce if
they were right.

On sale is a book called “All
About Tape—On Tape.” “I have
no idea of how 1t will go,” says
Mark Moonev Jr. publisher and
cditor. “Depending on its recep-
tion, wc’ll do more.”

There are two cditions—a five-
mch  dual-track reel and  seven-
mch dual-track reel. Both play for
an hour,

“This, I think is the sort of book
we're interested o doing.  Books
dealing with sound. [It’s difficult to
describe in words things like ‘wow’
and ‘flutter’.”

Capital goods top tv,
radio in BRITAIN

Britisi capital goods clectronics
production in 1956 is reported to
be greater than that in the radio-tv
part of the industry for the first
time since World War 1I1.

Fixed and mobile tommunica-
tions, navigational aids, clectronic
mstruments and computers are said
to be more than $2352 million, com-
pared to S210 million for radio and
tv receivers.

These facts are stated in the an-
nual report of the Radio Communi-
cation and Electronic Fngineering
Association, whose mcmbers make
more than one-third of the output
of Britmn’s radio industry.

A large part of the output of
some of the member firms consists
of radar and missile systems and
other defense equipment.

Dircct clectronies exports as avell
as clectronic equipment installed in
aircraft, ships and other capital
goods sold abroad totaled some $56
million. Value of clectronic equip-
ment  used o Britain’s  atomic
plants is cstimated at $28 million,
including  television  observation
within reactors, radiouctivity wam-
ing devices and control gear.
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... Iit's worth
engineered wire

6 GOOD REASONS
WHY BELDSOL LOWERS WINDING COSTS
with improved quality
both fine and heavy sizes
1 Rapid Solderability (2-5 Seconds at 750F).
2 Extremely Tough Film Coating.
3 Outstanding Windability.
4 High Voltage Breakdown.
5 Excellent Continuity of Insulation (Mercury Test).
6 High Insulation Resistance.

WIREMAKER FOR INDUSTRY 7-M
SINCE 1902

CHICAGO

Magnet Wire ¢ Lead Wire « Power Supply Cords, Cord Sets and Portable Cord ¢ Aircraft Wires
Welding Cable « Electrical Household Cords ¢ Electronic Wires o Automotive Wire and Cable
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INTRUDER alarm

® One firm sees $7.5 million
® Forecasts 15% increase in ‘57

® 60% of work for defense

INnTrupER alarm systems scem headed for heavier use
of clectronics.

Walter Kidde & Co., Belleville, N, J. manufac-
turer, estimates retail sales of clectronic detecting
cquipment in the protection ficld at $6 million a
year in U.S., SL.5 million for export.

Kidde sces 15-percent rise i sales of clectronic
protective gear in 1957, forecasts total will soar in
five vears to S15 million, including exports.

There are at least a dozen firms making clectronie
intruder-detecting equipment., some for their own
protective services.

Potential customers include about 20 medinum-
sized protective services and about 400 alarm in-
stallers.

Some 60 pereent of clectronic systems are installed
at plants working on classificd projects.

market up

Amcrican District Telegraph, which sclls nation-
wide protective service, estimates annual factory-door
cost of the cquipment it makes, largely for its own
use, is $400.000.

ADT expects to triple its clectronic equipment
and scrvice revenue derived from clectronic systems
in five vears. Last vear, savs AD'T, clectronic intruder
detection svstems brought in about 6 percent of its
total revenue.

ADT gives this rundown of its clectronie systems:

® 9,000 indoor infrared alarm systems.
® 1,000 outdoor infrared alarm systems.
e More than 500 indoor capacitance systems.

e Capacitance svstems on boundaries of restricted
outdoor arcas.

e Sound dctection systems for mercantile vaults
which set off alarm when vault is attacked.  Similar
systems used by Federal Reserve and other banks.

e Ultrasonic  burglar alarms for closed  spacces.
Movement in room saturated with high-frequency
sound waves triggers alarm.

MILITARY electronics

AF Major General Schricver calls the Bocing Bomare “the most
promising air defense weapon svstem in the surface-to-air class.”
Where Boceing will produce the Bomare has not vet been decided.
Current testing and devclopment prodnction is being carried out at
Bocing's Seattle plant with support by Wichita, Kan. division,

Fairchild Controls’ target simulator system generates up to six indi-

vidual moving targets on anv standard radar indicator.

Two modcls are currently available—one for laboratory installation

| CGONTRACTS
awarded

DuMlont was awarded a $218,S51
contract by ARDC’s  Cambridgc
Rescarch Center for construction
of a pulse transmitter, receiving
displav and rccording unit.

Amperex has been contracted by
Navy Electronics Supply Office for
tubes amounting to $349,382.

and onc for mobile field use. A stripped-down model for airborne use

is under development. Used for both training and testing purposcs,
aircraft and missile speeds of up to 10,000 knots can be generated.

Zenith Plastics has sold ten ra-
domes. CW-396A/GPS, to Rome
Air Force Depot for $343.492.

Glenn L. Martin is going into production of thc Armyv’s new ficld

artillerv guided missile, Lacrossc.
Corncll Acronautical Laboratory.

The weapon was developed by

Ravtheon has received a $486.525
contract from Davton A\ir Vorce
Dcepot for magnetrous.

Use of closed-circuit tv for visual monitoring of in-flight testing is

becoming more popular. First flight of a C-130 Tlercules equipped
with skis was photographed from a two-foot-diameter glass-iber pod
under the right wing. ‘e picture was carried over coaxial cable to a

10-inch monitor screen mside the 1lercules.

North American will supplyv clec-
tronic  cquipment and  do  repair
work on 1©-861) Sabre jets under a
$4.024.717 contract with the Air

Forcc.
Beam deflection cansed by nonuniformity of plastic radome walls can
be tested by California “T'echnical Industries” radome boresight crror GFE  will wmakc airbomc  clec-

measuring system, Modcl 150.
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for the Air Force under a $20 mil-
lion lctter contract with Air \Mate- [E | | [t
ricl Command.

Sperry Gyroscope gets a $2,727,517
Air lorce contract for APN-39
radar scts to be used in troop and
cargo-carrving transports. The 150-
pound sct has a range of 240 miles. || | R Ep e

Beckman Instruments will construct
a $220.000 clectronic  computer
svstem,  consisting  of six analog
computcers, for Bocing. The svstem
simulates an aircraft’s performance
under flight conditions, will aid
Bocing cngineers in ironing  out
problems in jet aircraft design.

Consolidated Avionics will cngincer,
design and manufacture a digital
data-reduction  system for testing
advanced rocket engines under a
$225,000 contract with Reaction
Motors, subsidiary of Olin-Mathic-
son. Automatic print-out techniques
will be an integral part of the svs-

right spot for
your plant to GROW!

tem. Our plant location specialists are
Polarad Electronics will supply the at your service!
B“r}‘ﬂ“ of S}“PS with AN;’E RJ;S Whatever your needs for a new plant location, the
radio transmitters under a $374,220 Texas Power & Light Company’s industrial specialists can
contract. give you the full facts about locations in the Texas Bright
Bendix will supply the Aviation Spot ... the area served by TP&L.
Supply Office with spare parts These men always have the facts up-to-date and read-
amounting to $1,198,547 for Ben- ily available, because our business of supplying electric
dix amplifier asscmblics. service takes them into factories, business offices, stores,
- . homes and farms throughout our service area...a pro-
I_BM has a S3.1-million Air Mate- gressive 47,000-square mile section of North, Central and
rict Command contract for product East Texas, comprising 466 cities, towns and communities,

improvement and scervice test pro-

. L Tell us about your needs for a new plant site. Your
gram for bombing-navigation svs-

inquiry will be treated in strict confidence.

tems.
Mack Electronies division of Mack e e 1
Trucks will make airborne radar : g
scts for the Navy under a $2.614.- I Consider these advantages... |
000 contract. | i
GE will scll to Davton Air lorce : ® Center of a 27-billion dollar market ;
Depot clectron tubes amounting to | Excellent transportation, providing access to national and world markets |
$330.000. = o Favorable tax structure — no sales tax — No state income tax }
Eitcl-McCnllough has a $136,140 I e Reasonably priced, spacious sites with plenty of room to grow i
contract with Davton Air Foree | { o Ample, low-cost electric power !
Depot for power-amplifier tubes. [ I . . !
v | i o Friendly, native-born workers g
Western: Electric is supplving Nike | ] © Courteous, cooperative city and state officials [l
sparc parts and components - to |« Raw materials available fom neark sources !
Philadelphia  Ordnance  District ) ' 4 |
under four contracts totaling $423.- l !
659. T TTTTTTTTTTT Tt

Remington Rand is awarded con-

tract by the U.S. Army Map Sen TEXAS POWER & LIGHT COM PANY

icc to maintain Unmivac svstem for ‘ AREA DEVELOPMENT DIVISION
DTN 3499
an cstimated $13+4,520. | FIDELITY UNION LIFE BUILDING o DALLAS, TEXAS
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METER-RELAYS '

FROM 0-5 MICROAMPERES-UP

Ruggedized - Sealed, Black Bakelite or |
Clear Plastic Cases
D’ Arsonval
meters
with locking con-
tacyor sensitive
and accurate
control or alarm.

TRIP POINT AD-
JUSTABLE to ony
point of scale arc.
Sensitive to changes
as little 0s 1%. One
contact on moving
pointer, The other on Uo DC $83.25
adjustable pointer. When pointers meet, contacts
close and lock. Holding coil wound on moving coil.
Locking is electro-magnetic. Monval or avtomatic
reset. Spring action kicks contacts apart,
Ranges: From Q-5 microomperes, 0-5 millivolts
or 0-300°F vp.

Standard Contact Rating 5 to 25 milliomperes
DC. Con be vp to 1CO milliomperes DC.
Ruggedized-Sealed metal cases, 2%2”, 312" or
44" round, shock-mounted movement, gasket-
sealed,

Black Bakelite cose,
Cleor Plastic coses, 2%4”,
tongulor.
Paonel meters and indicating
pyrometers olso in rugged-
ized-sealed, block bakelite
or clear plostic cases, Write
for new 40 poge Cotalog
4A on meter-relays, meters,
pyrometers ond avtomatic
controls,

Assembly Products, Inc., Chesterland 4, Ohio
HAmilton 3-4436 West Coast: P.O. Box XX,
Palm Springs 4, Calif. Phone DHS 4-3133
Booth 1323, Design Enwuineering Show, May 20-23

Model 461.C,10-0-10

4%” rectongular.

3%” or 447 rece

Model 255-C, 0-10
v DC $42.50

WHEELS ARE
IMPORTANT

There have been

some improved models
made lately by

DETROIT CONTROLS CORPORATION
CONTROL ENGINEERING UNIT
560 PROVIDENCE HIGHWAY
NORWOOD, MASSACHUSETTS
@ Gyro Flight Stabilizers
Navigation & Stabilization Systems
OIVISION OF Amsuscan-Standasd

Want more information? Use post card on last page.
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Developers and Manufacturers
of Gyros

Test sets lea
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Federal Telephone & Radio

Boonton Electronics

Brmsh Industries

DESIGNERS uand producers of clectronic apparatns have constant nced

Drsicy and manufacture of clectronic equipment requires controlled
inputs and accurately measured outputs.  Inputs to test filters. audio
amplificrs and londspeakers can be obtained from Federal Telephone
and Radio’s (P1) Modcl 200K swept frequencey generator.  Low-fre-
quency waveform gencrators arc announced by British Industries (P2).

For testing fuscs. relay contacts and bonding. Industrial Instruments
(P3) anmounces an ohmmcter covering 0.01 to 10 olims.  An rf volt-
mcter designed by Boonton I lectmmcs (P4) covers the frequency range
from 0.2 to 500 mc and operates with reduced accuracy wp to 1.000 me.
DuMont’s (P5) type 403 oscilloscope is said to be Capal)lc of resolving
a 20-microvolt signal.

Remote radiation monitoring svs-
tans have been developed by Vie-
toreen Instrument (P6) for use in
rcactor installations, hospitals and
laboratorics, where work is per-
formed simultancously at many lo-
cations. Printed-circuit and
terminal boards arc said to be held
sccurely during assembly operations
by the Snap-In Vise produced by
Western Electronic (P7).

printed form. . Three torque
motors available from  Raymond
Atchley, Inc. (P9) for scrvo svstems
are said to meet militarv specifica-
tions. Raythcen (P10) an-
nounces a binding post which per-
mits five mecans of conncection.

Voltage-regulated power supplics
developed by C. J. Applegate (P11)
for the newer tyvpes of mmltipher
phototubes  provide 1,500 =25
volts. . . . Bogue Flectrie (P12) an-
nounces  16,000+volt d<  silicon-
rectifier power supplies for large

Digital printers offered by Com-
puter-Measurements  (P8)  convert
clectronic count information intc

For more information contact manufacturers listed p 36
or circle numbers on READER SERVICE CARD (facing back cover)
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Du Mont

'ndustrial Instruments

for precision test cquipment such as this

radar scts. . . . lligh-conductance
germanium - diodes,  type DR35S,
marketed by Radio Receeptor (P13)
are said to have a controlled volt-
age drop hetween 0.34 and .37
volt at 10 ma.

Ir'urnishing from 600 to 3,110
volts d-¢, a power supph announced
by John Fluke Manufacturing
(P14) has been designed for such
laboratory (l])])h((ltl()llx as  Instru-
ment calibration. A tran-
sistor dccade amplificr announced
by Zacharias (P15) provides volt-
age gains of 10 and 100 stabilized
within 0.2 db from 7 to 400,060
Cps. . 'Terminal blocks by Knlka
Electric (P16) for clectronic appar-
atus feature a Mylar insulation strip
on the back completely covering
and scaling in all counterbores hav-
g screw ends.

A linc of millivolt pvrometers
announced by GE (P17) uses high-
strength magnetic material, printed
circuits and miniature tubes  to
cffect a 50 pereent saving in weight.

McCanley Industrial (P18)
announces an improved fluoropho-
tomcter optical unit for comparing
the fluorescence of samples with

ELECTRONICS business edition — April 10,

standards of known compositions.

. Radioactive materal is used
m a fuctlevel detector anmounced
by Robershaw-Iulton  Controls
(I19) for supersonic aircraft and
missiles.

Printed-circuit cotl forms  with
Berg higs are announced by Resi-

nite -]”(l .. .. Covering the ramge
from 2.0('() l() 12.000 me. a linc

of travehng-wave tubes offered by
Geisler Laboratorics (P21) weighs
frome 5 to 7 pounds. . . . Low-ca-
pacitance air-diclectric coaxial ca-
ble ammounced by Tensolite Insu-
lated Wire (P22) comes with a
variety of outer juckets and a No. 30
Awg conductor.

Phasc-sensitive demoduaters have
been developed by Atlas Electro-
Mechanical (P23) for airborne servo
systen apphications. . . . A system
of 3 componcnts for mazhine-tool
control is mmounced v Sencea
Falls Machine Co. (P24 and in-
chades a displacement  tiansducer,
a plug-in tvpe amplifier and a me-
chanical power amplifier that pro-
vides up to 1 horsepower.

Wright Machinery (P25) has

1957

" _ NIEMAND BROS.
have_the ANSWERS!

5 N

Many manufacturers have found
the answers to problems of reduc-
ing unit costs and speeding up
. production by using Niemand Bros.
~ Paper Tubular Products.
They're practical—buy them in
. the quantities you need in the
- materials you want—high dielectric
- kraft, fish paper, foils, special
. protective coated -and laminated
papers and Mylar*. Printed or plain,
they’'re made in diameters from
.093" to 2" and up.
And, also available from Niemand
Bros. are precision drawn paper or
Mylar* caps in diameters from 141"
to 2", as well as die cut washers and
custom parts.

‘. “DuPont's reg. trade mark for its polyester film.

k

L

oY

Send for p
complete detoils. y .

\

Want more information? Use post card on last page.

33



—

e :

McGRAW-HILL

TECHNICAL WRITING

SERVICE

TWS offers you a single
INTEGRATED publishing
service prepared to under-
take a project from research
aond planning through fin-
ished manuscript and ort,
typesetting, mechanical
preparation, printing - ond
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

TO YOUR OWN OR
GOVERNMENT SPECIFICATIONS

Whether you need an in-
struction book or service
manual, 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 omong the
best in the country.

SAVE MONEY AND TIME

LET OUR STAFF BE
YOUR STAFF FOR

TECHNICAL and BUSINESS

PUBLICATIONS

ASK
OUR REPRESENTATIVE
TO CALL

Write ¢ Phone

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

LOngacre 4-3000

330 W. 42nd St, N. Y. 36, N. Y. |

I ———
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developed an clectronic  weighing
clement with a range from 3 grams
to more than 50 pounds. . . . ligh-
temperature  bathtub-cased metal-
lized-paper  capacitors  offered by
Cornell-Dubilier (I’26) have rat-
ings from 0.1 to 2.0 uf at 200, 400
and 600 volts d-¢ working. . . .
Reverse rotation and ‘I adapters
marketed by F. W. Stewart Corp.
(P27) have 1:1 gear ratios.

DeJur Amsco’s (P28) 1-inch di-
amcter  potentiometers  feature  a
onc picce nickel-plated bronze case
and bearing; scaled silicone glass
fiber cover with end-mounted  ter-
minals. . . . Power supplies for
laboratory  applications  are  an-
nounccd by Dressen-Barnes (1°29)
and provide two 1 to 100-volt ont-
puts which can be set in 0.1-volt
mcrements.

Mectallized  Teflon  capacitors
available from Balco Research (1P30)
have a power factor of less than
0.0005 and an insulation resistance
greater than 10" ohms at 200 C.
... Svlvania (I’31) announces the
type 10DE7, a double triode for
vertical deflection amplifier service
with 110-degree tv picture tubcs.
... Up to 500 volts output and
currents up to 1,000 amperes are
available from silver-zine batteries
offcred by Frank R. Cook Co.

(P32) for missiics and for airborne
and waterborne clectronic gear.

Insulated terminals designed by
Globe Elcctrical Mfg. (P33) to be
mounted dircetly in the chassis are
expected to overcome problems of
terminal board breakage in missile
and aircraft clectronic  apparatus.

Activated liquid rosin flux
manufactured by American Smelt-
ing and Refining (P34) is said to
mcet Signal Corps requircments,

Capacitor-resistor life-test ovens

offtered by Edward Laboratories
(’35) can handle 96 components.
... Gemunium allov pnp type
transistors (2N301 and 2N301A)
arc announced by RCA (130) for
output stages of auto, marine and
militarv  radio  cquipment,
Size 10 a-c motor-gencrators are
available  from Clifton Precision
Products (I’37) for crror rate damp-
ing in servo systems.

Hollow-coil  proximity  pickups
for clectronic counter applications
have been designed by Electro Prod-
ucts (I’38) with a conuector located
on the coil. . . . Astron (P39) offers
two  clectrolvtic  capacitors  for
printed and transistorized circuits.
... Portable welding power sup-
plics offered by Unitek (P40) have
plug-in reeeptables for quick chang-

RADAR checked in deep freeze

HIGH-POWER radar is monitored in operation with instrument devel-
oped by ARDC, manufactured by Airborne Instruments Lab. Composcd
of power monitor, rclative-tuning indicator and noisc-factor indicator,
monitor is built into radar sct
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ing of accessorics to do special
welding jobs.

Eight sizes and tvpes of high-
temnperature  silicone-rubber  insu-
lated wire arc offered in kit form by
Springfield Wire & Tinsel (P+41)
for usc by engineers in cvaluation.
. . . Massa Laboratories (P42) an-
nounces the model M-133 pen
motor for multichanuel recording
systems. . . . I'rom 1.02 to 302 volts
d-c at up to 250 ma is supplicd for
laboratorv use by Kin Tel’s (I’43)
Modecl 30B-25 powcer supply.

Double-pole  double-throw  re-
lays available from Elgin National
Watch (P44) operate in temper-
atures np to 125 C. . . . Special
purposc transistorized analog com-
puters arc announced by Beckman
(P45) for usc with strain gages in
missile testing and in petroleum
and cheniical processing. . . . Air-
craft and missile applications are
scen for a svnchronous alternator
developed by Bekey Electric (P46),
that is said to operate at speeds up
to 60,000 rpm without rotating
windings, slip rings or brushes.

High input impedance and
bread-band  response  characterize
Atlantic Rescarch’s (P47) type 104
amplifier for use with piczoclectric

accelcromcters,  pressure  pickups
and similar transducers. . . . Nu-

clear-Chicago (P48) has developed
a l-microsccond scaling circuit for
use in nuclear scalers and indus-
trial counting cquipment.

Molded expoxy shells produced
by Epoxy Products (P’49) arc said
to reduce the time required for en-
capsulating resistors, coils and ca-
pacitors. Crystal Research
(P50) offers an instrument which
provides a direct indication of the
lonic purity of water. . . . A linc of
rectangular panel  instruments s
announced by Simpson  Flectric
(P51) that features open-face de-
sign and longer scale lengths.

GE’s (P52) tone squelch system
combines tone squelch and noise
squclch to climinate unwanted sig-
nals for others sharing the sanc
channel in two-way radio svstems.
. « . Empire Devices (P53) an-
nounces uhf variable attenuators
which control attenuation in 0.1-db
stcps up to 120 db. . . . Accurate
control of acceleration and speed of
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SERVO

CORPORATION
OF AMERICA

© 20-20 Jericho Turnpike
New Hyde Park, LI, N.Y.

IT
FLY?

The fastest and surest way to find
out is to simulate the system and its
actual operating conditions. Do it
dircctly from the schematic by using
the Servomation® Building Blocks.

You mock-up your system design with the proven clectronic
and electro-mechanical sub-systems and componen:s of the
Servomation Building Blocks (amplifiers, modulators, gears,
inertia load diss, etc.). The system is connected by plugging into
the external jack panels. Sclf-contained power and servo
signal sources provide all the necessary test inputs o analyze
your design. Complete evaluation of your system then can be made
with the Design Analysis and Test Bay of the Building Blocks.

No programming . .. no need for highly-trained operators. ..
no costly model shap prototypes. Modify design parameters
by changing the external patch cord connections.
You can simulate and test an unlimited number of control
system designs with the Building Blocks.

In addition to functioning as a complete system simulating
laboratory, the Servomation Building Blocks offer accurate, rapid
debugging of existing systems or components. Self-contained
and mobile, the Building Blocks can analyze complete ]
industrial, aircraft and missile systems on the spot, without the need
for multiple test units with varying accuracies.

This new brochure gives you a com-
plete description of the Building
Block equipment. A fypical servo-
system design problem is discussed
and mathematically derived, fol-
lowed by a step-by-step analysis of
the solution to this problem using
the Servomation Building Blocks.

|

New Servemation
Building Block
Brochure

The brochure is yours upon request.

Please specify on your company let-
terhead, SBB-9904-56 L.
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ALL-TRANSISTOR
AMPLIFIER

999V Pwm
Q@@ 5

Q Beckman ®®
@@ WN D-C Amplifier a

e 4 v peak
and peak noise
at 0-1 c.p.s.

e 2 nv drift in 24 @
hours at 25° C @

®@ Y 00.01% linearity at d.c. ®®
& 4 5P
Qo sd

The Beckman/WN D.C Amplifier with built-in power
supply is completely transistorized ... for long life
and low power consumption ... for applications re-
quiring the hard-to-find combination of high accu-
racy and absolute reliability.

A general-purpose chopper-stabilized unit, the Model
WN is actually a package of four separate amplifiers,
each contributing to the precise amplification of the
input signal. Two act as power supplies, producing
an accurate plus-or-minus 25-volt potential. The
power transformed in these units is completely iso-
lated from ground, so that the entire amplifier pack-
age floats relative to ground. Elimination of vacuum
tubes in all four amplifiers completely frees the Mod-
el WN of microphonics, regardless of service condi-
tions. For complete technical details, write for Data
File D-11-58.

Beckman®

Systems Division

325 N. Muller Ave,, Anuheim, Calif.
a division of Becliman Instruments, Inc.

Responsible new positions in engineering. production. technical murketing. Write for Career File 10.

shunt-wound d-c motors by the
Gerald K. Tleller Co’s (P54) clec-
tronic controller is expected to aid
in winding finc wirc.

No R-C circuit for phase shift-
ing is required with Qak’s (P553)
400-cps chopper. . . . Magnetics
Research  (P56) 1s producing  a
scaler-counter which nses magnctic
cores instead of tubes for frequenc
division. random counting and pre-
sct counting.

New Produet Makers

P 1 Federal Telephone & Radio, 100 Kingsland
Rd.. ¢lifton, N,

1 2: Biitish hudustries, 80 Share Rd.. Port Wash-
ington, N, Y.

"3

dustrial  Instruments, R4 Commeree R4,

Cedar Grove, 1.

™4 llnunmn llununl(\ TaN o Speedwell  Ave.,
Moivis Plains, N, J.

I 5: Afen 1t DuMont Labs.. 750 Bloomficld Ave..
Clitton, N, J,

P 6: Vietoreen  Instrument, 5806 Hough  Ave.,
Cleveland 3, Ohio

I’ 7 Western Eleettonie P'rodnets, 655 Colman
St Mtadena, Calit,

1 &: Computer- Measurements, 5328 Vineland Ave.,
N. Hellaweod, alit

1" 9: Raxmond Atehley, Ine., 2040 Sawtelle Blvd,
Los Angeles 64, Calif,

110: ltu,\lht-nn Mty 1on River St., Waltham 54,
Mass,

P e. Applegite & Co., INI6 Grove St
Boulder, Caolo,

P12: Rome Flectrie, 52 Towa Ave., Paterson 3
NS

11 lll(lm Ihuplnl 240 Wythe Ave., Dirookbhn

I"14: lnhn lhllu Mfe., 1111 W, Nickerson St
Neattle 99, Wash,

PPU5: Zaeharias  Kleetronies, 1. 0. Box 172, Liv
ingston,

I’16: Knl

o Mt Nernon, N Y.

ie, Schencetady 5, NU Y.

o Industrial, 1840 lln\ull Avel, Day
ton 7. Ohio

I'1%4: Robertshaw. Fulton  Cantrols,  Santa Ana
L7 ay, Anaheim, Calif.

Corp. 69810 N, Central I'ark Ave.,

15

¢ Labs., Menla Park, Calit,

isolite llNllHul Wire, 19%  Main St
Tarryvtown, N
tro-Mechanical, 14734 Arminta 8t
a City, Calit,
Falls” Machine Co,  Seneea  Falls,

\\ll ln \Inhmu\ Purham, N. €,

ilier, South  Plainficld, N. J

: § Sn art Corpe, 4511 Ravenswood Aie.,

(lma 0 13,0 ML

P28 Dedur-Ainsco, 43-01 Nethern  Blvd.. Lon
Island ity 1, N. Y.

1'20; Dressen Baimes, 230 N, Vinedo Ave., Pasa
dena, Calif,

1’30 Baleo Ih~umh Lahs.,, 50 Fadison Pl
Newark, N,

yihvania llu(.u Praduets, Empovium, Pa

nk R. Cook Co, 36 S Santa Fe Di.,

Ienver 28, Cola,

be  Eleetriral  Mrg, 1720 W, 124 8t

ardena, Calif,

can \\nullllu & Relining, 1200 Bwy,,

Y

|1I\\u rds Labs., New Hackensack Rd.,

Dmnun IFalls, \

lln ( mp of America, 20 Raocketeller Plaza,
20, N, Y.

o I"roduets, Marple at DBwy,,

'ton Heights, Pa,

‘tra Produers, 4500 Ravenswood Ave., Chi
sazo 40,

H ton Coip..,
N, g

5 Grant Me., Fast Newarl,

ok 1...;) 275 N. Halstead Ave., I'asa-
alit

s & Tinsel, T00 Leete St

Fottler R, Hingham, Mass,
» Kearny Villa Rd., Box 625,

vo12, calif

at't Wateh, Elgin, 11

n o Instruments, 2300 Fullerton  Rd.,

o, Calif,

Eleetrie Co,, 1527 8. Muin 8t Los
\n eles 15, Calif,

147 Atlantic Research, 901 N, Columbus St
NMoexandiia,

1481 Nuetear-¢hi

1.

uo, 220 W, Frie St Chicago

v Produets, 137 Coit St Ievington, N. I
al Research Labs, 29 Allan St., Hant

wson Blectrie, 52000 W, Kinzie St,, Chi
teral” Electrie, Eleetronies 'k, Syracuse,
‘ Detiees, 3%-13 Iell Bivd., Baxside
K. Itetler Co., 1819 Industrial Rd.,
Y l’!ll Clybourn  Ave., Dept. U,

il A
Chicaga i, 111 .
1°56: Magnetics Research Co., White Plains, N. Y.
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RADIO sales clim

® Set market now stabilizing
® Four reasons credited

® 7 million sales seen in ‘57

1956 radio sales chimbed to 8.332,000, a 25-percent
jump over 1955, A market of this size was unfore-
scen after tv fever gripped the country.

Television did not materially affect radio sales
until 1949, TFrom a peak of 17.360.000 in 1947,
sales plummeted to 6,926,000 1950 saw a revival;
9.411,000 people bought scts.

Nonc of these figures count automobile radios.
RETNIA set count takes in home (that is, conven-
tional console and table modcls), clock and port-
able modecls.

Charting the ups and downs indicates stability in
the market.  Up and down it went during 1951-195353,
but fluctnation was within a million scts.

The number of radio homes also increased. al-
thongh the basic market is considered a replacement
onc.  In 1947 there were 33.698.000 radio homes in
the U.S. "This increased to +5.775.000 in 1954, In
the past few vears it has kept at 96 pereent of U.S.
homes. "l'otal radio homes todav: 50 million,

Last vear's rise, according o 11, Leslic Hoffman,

25%

RADIO RETAIL SALES

20
5
10~ o~
sl
MILLION 1 S S NI SR T N |

1
1947 '48 '49 's0 'si '52 '53 's4 'ss 'se '57

N

RADIO rctail sales steady since 1951

president of Totfman Eleetronics, was due to “im
petus from transistors.”

Manufacturers give reasons for a firm radio market:

® 'I'ic public prefers to buy a new sct rather than
repair an old once.

® I'here are advantages in having more than one
radio m the hone.

¢ Radio programming jibes with the teenager rage
for more and more popular music.

Industry bets are for 1957 sales to dip slightly,
7 to 7.5 million, for "38 to be the same.

FCC Actions

Amends its rules to permit clasy C stations in the Citizens Radio Serv-
ice to nse gear that will send ont o tone that will page peaple to call

their ofaices.

Clarifies its mtention to have the Comnmmon Carrier Burcau act on

| STATION moves
and plans

paring to begin building @ new
home for studios and offices. Sta
tion is prepared to spend S360,000

applications by carriers on leased lines or facilities that involve annual

rentals of Tess than S100.000.,

Grants special authorization to Arthur Godfrey to operate radio cquip-
ment for broadcasts flving te. flving over and flving from French

KWG, Stockton, Cuaiif.. becomies
afiliated with the Don Lee Radio
Nuetwork, Affiliation with ABC s
retained.

Featorial Africa. CBS will pick up the programs to broadcast.

Anthorizes holders of aircraft radio station licenses to conunmmicate
with U, S, Air Foree radar advisory faclitics for the remainder of their
license terms without first obtaining modification to add fregnency
135.20 me. This is to allow aireraft in the air to he advised of storm

arcas obscrved by defense radar facilitios,

Extends for one vear CBS pesmission to send b programs across the

Canadian border to stations CBIFT. N
Ontario: and CBL'T. ‘loronto

Grants tv construction permit to Public Service Television (subsidiary

of National Airlines) for channel 10 in Muni, Fla.

ELECTRONICS business editian — April 10, 1957
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WIMETV. Nilwaukee,  Wis .
completes its remodeling and en
larging plans, Final step wis ad
ditton of o third color camcera,
which has been put into operation

WOR, New York, N Y., i ccle

brating its 35th anniversary,

55
WGAL-TV, Lancaster. Pa.. is open-
ing itv new tv center. Containing
54,841 squarc fect, it is fully
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equipped for color as well as black
and white,

WSYE-TV, i, N, Y. is
building a private tv mtereity relay
[ swstem for oft-the-air pickups  of
mother station \WSYRPV, Svra-
cuse.
|
KLAS-TV, Tas Vegas, Nev., own-
ership i now vested o Herman
Greenspun. e inercased his share

of the station from 36.6 pereent to
FAST, CLEAR 075 pereent for $320.000,
COMPONENLMARKING ' ! KIXX. Provo. Utah, is installing a
W = new transmitter,
MARKEM MACHINES l‘ﬁ\../ N -
| MODEL 694 | KVOC, Casper. Wvyonming, is

changing antenna-transmitter loca-

Typical marking problems solved by i tion. Transnutter will be ()])Cl'ilth
) ) Markem include automatic color band- bv remote control.
ing with up to six colors on wire lead components; :
printed circuit work on the new 90S screen process . . e rye .
machine; base branding TV tubes in cartons and in WBBC and WKMIF, compctitors
sets; imprinting flat disc capacitors, ten foot lengths m IFlint. Nlich., have i()incd forees
of rigid conduit, metal and glass tubes, odd-shaped
automotive electrical parts.
Ask Markem to study your needs, then recommend iy .
the right machine, marking element and compound NBC  cstimates that on Jan. 1
for your job. Forty-six years of marking experience there were 257 tv stations equipped
are ready to help you. [

to broadeast a binanral  program,

to telecast in color. Nccording to

MARKE MARKEM MACHINE CO. [ the network, 136 were affiliates.
KEENE 5, NEW HAMPSHIRE
— - - [ AWNOCW  and WNIGW. M,
o ' Mecadville, Pa.. were sold by Mead-
ville: Broadeasting Serviee to Re-
gional Broadeasters for 899,600,

WKST-TV, New Castle, Pa., will
move ats chauncl-45  transnutter
from ncar New Castle to Yonngs-
town, Ohio.

WEBBN and WBBM-T'V, Chicago,
H1.. are moving from Wrigley build-
ing to new quarters completely re-
built for their operation.

KXOK, St. Louis, No., 1s discon-
tinuing athliation with ABC and
gomg independent.

WSOC-1'V, Charlotte. N. C.. ¢x-
pecets to begin operation the end of
this month, will be affiliated with
NBC. Ity sister rmadio station
W SOC has been an NBC affiliate

S
f(ll S AN A

WRKNK. Vhskeeon, NMich., s be-
me bonght by Mnsie Broadeasting,
Scller s Nicholas Kuris Co. Nlusic
Broadeistin nis - \WGRDY m

Gurand Raprds, Nhch,

WCLE, Comn N -
[RRANTY th an
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Over 400 electronic
control circuits

now available
for quick, easy
reference

Here are the circuits
you need for sorting,
timing, measuring, and
counting; for sweep
control, trlgzerhtlg.
tetuperature and motor
contprol, and hundreds of other industrial uses—each
with concise description, performance characteris.
tics, component values, and practical applications.
Save hours, even days, of search and preliminary
work to find basic circuit ideas for a particular ap-
plication—consult this big, bandy coliection of
tested circuits — selected from recent imsues of
Blectronics and classified and indexed for quick use.

INSTRUMENT and synchro plant nestles in wooded rolling
hills ncar Black Mountain as . . .

CAROLINA catches up

® Adds $75 million in payrolls
® Residents unskilled but eager to learn

® Western, GE each build four factories

Just Out!
Handbook of
INDUSTRIAL ELECTRONIC
CONTROL CIRCUITS

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

Foliowing each description is a reference to the
original source where you can get more details on
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 variety of names.

Norra CAroLiNa is basking in an electronics and electrical equipment
boom that has added $75 million to payvrolls—even though the state’s
supply of skilled labor is limited.

Employment in our industry rose from G6 prewar to 5,000 in 1947
and 22,000 in 40 plants i 1954.

Firms have overcomc the skilled labor shortage by on-the-job train-
ing. Statc agencies point to a labor pool of 200.000.

A number of firms have built more than ene plant: Western Electric
and GI, four cach; National Carbon, threc; Westinghouse, Comnell-
Dubilicr and International Resistance, two.  Eleetronics firms with one
plant include Sprague, Hammarlund, Kcarfott, Sampson, Pyramid and
Douglas Aircraft.

One reason why Kearfott sc.ccted Black Mountain, N. C. for its
motor and synchro plant was fhat the supply of trainable labor was
good although Black Mountaiii is not an industrial arca. GE’s new
$20-million transformer plant in Ilickory will hirc 98 percent of its
1,200 cmployces locally. Tiaining of foremen and specialists began
a vear before the plant opened, by a cadee of about 30 “imported”
personuel.

a companion volume . . .

Handbook of
INDUSTRIAL ELECTRONIC
CIRCUITS
By Markus and Zeluff

Contains 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.
438 diagrams $7.50,

McGraw-Hill Book Co., inc. Dept. FL-4.10
327 W. 41st St., N. Y. 36.

S8end me book(s) checked below for 10 days’ exam-
ination on approval. In 10 days | will remit for
book{s) I keep. plus few cents for dellvery costs,
and return unwanted book(s) postpaid. (We pay
delivery costs If you remit with this coupon—same

Portuguese link to use TWT's

TraverLiNG-wave tubes will be used
for ultrahigh frequency amplifica-
tion in a radiotclephore link for
Portugal.

'I'he Anglo-Portugucsc Telephone
Co. has contracted for a complete
uhf wide-band f-m installation to
span the river Tagus from Lisbon
on the northern bank 1o NMontijo,
about ninc miles to the south.

ELECTRONICS business edition — April

Automatic ‘I'clephone and Elec-
tric was awarded the contract and
will supply carrier equipment  for
the two terminal points.  Marconi
will supply the radio equipment.

The radio gear uses three new
traveling-wave tubcs.

The link wiil carry 60 radiotelc-
phone channcls inttially and will ul-
timatelv provide 240 circuits.

10, 1957
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return privilege.)
0O Markus & Zeluff—indust. Elect. Control Clro.—
$8.75

O Markus & Zeluff—Indust. Eleot. Cire.—$7.50

(PRINT)
Name .....o0es

Position ...
For price and terms ou
McGraw- Hill Book Co., Inc.

Want more information? Use post card on last page.
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How to keep

informed on

the

part of

your business

40

AT YOUR FINGER TIPS, issue after is-
sue, is one of your richest veins of
job information—advertising. You
might call it the “with what” type
~which dovetails the “how” of the
editorial pages. Easy to read, talk-
ing your language, geared speci-
fically to the betterment of your
business, this is the kind of prac-
tical data which may well help
you do a job quicker, better—save
your company money.

Each advertiser is obviously do-
ing his level best to give you
helpful information. By showing,
through the advertising pages,
how his product or service can
benefit you and your company, he
is taking his most efficient way
toward a sale.

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

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

McGRAW-HILL
PUBLICATIONS

3 = s

PLASTICS fabricator neceds his r-f welder, but . . .

FGC weighs r-f heater rules

® Dielectric heater sales run 850-1,000
® Plastic fabricators take most

® Spurious radiation a major problem

Rapio-FREQUENCY diclectric heating is important to plastics fabricators
who usc it for welding, catting and preform heating.  1lowever. spurious
radiation from the umts is a scrious problem to communications.  FCC
requires that users operate entirely within the industnal-scientific medi-
cal bands or screem their units to prevent radiation.  lingincering
certification is required.  Diclectric heater users arce inn trouble.  Opera-
tion on fixed trequency 1s considered impractical and some users won't
comply with cquipment screening requirements.  These uscrs give the
tradc a black eve.

'The I'CC has been cracking down and rule 18, which governs the
heaters, is up for reconsideration.  Some suggested changes which could
be costly to users are specially filtered power supplics, completely
screencd workrooms and periodic recertification cven after engineering
tests. A users socicty complains that the tests alone would cost more
than the machinres.

An cstimated 850 or merc diclectrie heaters are sold annually. at prices
ranging from $1,000 to $75,000. The average is around $3,000. One
manufacturer says cost per kilowatt is $400 to $600, swith electronic
components representing 40 pereent.

One company with 1956 sales of $1.25 million reports 500 to 600
heaters are sold each year to plastics fabricators.

MANAGEMENT draws engineers

Allen and Iamiiton savs -surveys

show onc out of three engincers

wants to become a manager.
According to (). C. Rochl, vice

ENGINFERING management sessions
at last month’s [RI4 convention in
New York drew 1,200 lListeners for
cach session.

Large tumout shows engincers
realize it is no longer possible to
manage “flving by the scat of vour
pants.” says president llector N.
Skifter of Airborue Instruments
Lab.

C. W. Randle partner of Booz,

president  of Kevstone  Custodial
Irunds, good managemncut adds 25
percent to the mnestiment value of
a company. Supcrior maikgement
adds 30 pereent.

The clectrontes mvestor is par-
ticularly intercstud in the quality of
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a company’s engineering staff and
management’s attitude towards en-
gincering and rescarch.

I, Shapiro. associate dcan  of
MIT's School of Industrial Man-
agement, savs successful  manage-
ment mast understand seience and
engineering. The engineer trained
in scientific  disciplines  with a
knowledge of organizing men, ma-
chines and money will reap big re-
wards.

An engineer can find adequate
rewards following cither the man.
agement path or the science path
savs 1L 1L Greene, viee president of
Bell T.abs.

Trouble develops when the engi-
neer tries to follow both paths at
the same time. Greene urges cngi-
neers \\‘.mting to pursuc manage-
ment to give up drcams of individ
ual scientific achicvement in favor
of achicvement by the group.

AW JL L Crissy president of Per-
sonnel  Development,  discussing
delegating authority, savs tesponsi-
bility rests ultimately with the head
of the business and cannot be dele-
gated.  llowever, cverv manager
must delegate part of his anthority
for the business to function. Man-
agement’s ideal shonld be that every
onc at cverv level have sufficient
anthority to carry out his responsi-
bilitics.

Canada’s ENGINEERS
flock to U.S.

Oxg-riirp to onc-half of Canada’s
engineers come to the United Statces
to work. So savs John ‘I'. Hender-
son of Canada, new IRE president.

“I'he migration isn’t a total loss
to Canada,” savs Henderson, “be-
canse we get much  goodwill
return.” Canada also gets engineers
from Furope and Great Britain,

Salary differences between  the
U.S. and Canada aren’t  too
marked. Bat there are fewer open-
ings for engincers in Canada.

Speaking about commercial e
scarch laboratorics in his country,
Henderson says: “Small ones are
just starting to grow. It may be 10
or 20 vears before they play a ma-
jor role in Canadian clectronics.
The government is now the lcader
in the field,”
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% The MASTER reference in
television technology

® 1o speed your work

Edited by DON FINK

® answer your questions

® help vou get better results

TELEVISION ENGINEERING HANDBOOK

® Prepared by a staff
of 33 Specialists

® 1483 pages, 6 x 9

f’\ll vour design work is made easier and faster with

the help of this comprehensive guidebovk. 1t cov-
ers the entire ficld of television technology, including
not only the basic fundamentals, but practical design
data for transmitters, reccivers, and networks. Mono-
chrome and color television are treated in equal detail,
and there is coverage of the related topics of vision,

* Hundreds of charts,
circuits, tables, and
illustrations

$18.00 on

picture
Full 10
hefore
chuse,

days’ examination
you  decide to pur-
See coupon,

and
tubes—on
transmission
topics, covered in the 20 big, authoritative scetions of

this new working tool.

photometry, illumination. opties. and colorimetry.

l.ook to this handbook for quick help on the count-
less questions arising in your daily work—on television
standards for scanning, modulation. synchronization—
band

channel designations—on camera and
circuit functions uand design—on
lines and radiators-—and many other

TRANSISTORS

e

HANDBOOK OF
SEMICONDUCTOR
ELECTRONICS

Edited by LLOYD P. HUNTER

Senior P’hysicist, International Rusiness
Machines Corporation, Poughkeepsie, N. Y.
604 pages, 6 x 9, 181 illustrations, £12.00
T his book gives you a rounded view of

serticonductor devices—all the help you
need to prepare for practical circuit design
and engineering of applications utilizing

trangistors, diodes. or photocells, Em-
phasis is on actual circuit design. The
extensive scetion on this subject covers

the use of semiconductor devices in hand-
pass and video amplifiers, computers,
measuring instruments, industrial control
equirment, oscillators, ete. In addition,
theory of semiconductor devices, impor-
tant aspects of how they are made, and
background of analysis and measurement
is given, to provide engincers with an
intensive one-volume treatment of this
growing new field.

'&)NTR’OL‘bIRCUﬁsj

HANDBOOK OF
INDUSTRIAL ELECTRONIC
CONTROL CIRCUITS

By JOHN MARKUS and VIN ZELUFF

Electronic
pages. 81 x 11, illustrated, $8.75

352
I_l(-n- are the cireuits you need for sort-
ing, timing., measuring, and counting;
for sweep control, triggering, temperature
and motor control, and hundreds of other
industrial uses—each with concise deserip-

tion, performance characteristics, compo-

nent values, and practical applications.
Save hours of search and preliminary work
to find basic circuit ideas for particular
applications—consult this big, handy col-
of tested

recent issues of Electronics and classified

lection circuits—selected from

and indexed for quick use.

|
I M.cGraw-Hill Book Company, Inc., Dept. 1-2 (Print) I
| 327 West 41st St., New York 36, N. Y. Name ...... ReB00600 0000000 B |
l Send me book(s) checked below for 10 days’ ex- |
I amination on approval, In 10 days I will remit tor
book(s) 1 keep, plus tew cents for delivery costs, Address .. ..oiviieeeieciineceene deeitsceeieeeane I
I and return unwanted book(s) postpaid. (We pas I
delivery COSts if you remit with thix coupon—sanie
| retunprivilege. City & ZOno......evvvnnnnnenens State .......... |
| O Fink—Television Engg. Habk.. §18.00 |
I O Hunter—Hdbk. of Semiconductor Electronics, (XY 6000000000000000G0000A00A30006830000090 I
| $12.00 |
I 0O Markus & Zeluff—Hdbk. of Indus. Electronic |
I Control Circuits, $8.75 Position ....... Cteeeserseracesiniotasesnanannnas
I For price & terms outside U. 8., write MceGraw-Iill Intl. N, Y. C. Fl4-10 I
e S |
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WEST GERMAN output spurts

® Value up 1,240% in decade
® Exports well over $100 million

® New products on the way

West Gerniany’s clectronics industry has spurted
1.240 pereent in 10 vears, and automation, radar
and communications markets are waving it on.

Production rose from $54.2 million in 1947 to
$675.7 million in 1956. The production index, start-
ing with 100 for the 1950 base vear. now stands
at H0.

'xports reached $119 million in 1955, of which
$69 million was for radio cquipment. West Germany
is exporting to all major LKuropcan nations, Asia,
Africa and the U. S.

Specialtics, like clectron microscopes, are sclling
surprisingly well on the U. S. market.

The last decade has been a period of catching
up with scientific developments abroad. Scientists
arc now working independently in many arcas.

A U. S. clectronics manufacturer, who recently
visited West German companies, declared: “The
Germans are doing as good, or better, than anvthing
I have scen in the U. 8.

If rescarch moves ghead in its present dircction
and at its current fast clip. it is probable that West
Germany will soon contribute heavily in such ficlds
as radar, microwave tubes, computers and auto-
mation.

About a dozen firms account for morc than 50
percent of electronies equipment. 72 percent of all
plants employ morc than 500 persons, 15 pereent
have 50-500 emplovecs, 13 percent have 50 or less.
About 125,000 persons are engaged in clectronices.

The federal government, through its post ministry
and radio stations, supports its own laboratorics and,
to some extent, aids industry by placing rescarch con-
tracts. There is no government control of the indus-
try, however.

Two problems face the industry: a shortage of
capital which makes it nccessary to finance research
and development out of current earnings, and a
shortage of university-trained technical manpower.

Developments ABROAD

In Canada a large analog computer laboratory was recently opened by
Computing Devices of Canada Ltd. at Bells Comers, near Ottawa.
It is available on a rental basis to government and industrial users.
The center uses Reac computers enstom-built for CDC by Reeves

Instrument.

Spain now has 21 hours of noncommercial tv a week in Madrid.
Regular broadcasts are expected to continue  experimentally with
lixperimental
tv began five vears ago, was discontinued in 1954 and resumed last
October. Sp(nn has so far produced about 600 scts. One Madrid news-

an()tlur station probably to be located in Barcclona.

paper’s estimate vf potential demand: 160,000 scts.

Ilolland’s l.aboratorium voor Flectrontes PeEekrr has devised an
audiometer with a continuously varving pitch to examine the whole
range of hearing. Signal level is in direet lincar correspondence with
Rapid hearing tests of school
The device 1s

normal threshold hearing sensitivity,
children are possible with results recorded on a chart.

said to dctect incipient hearing defects at an carly stage.

In West Germany Grundig-Radiowerke, GmblT has acquired Triumph-
Werke AG. Two-thirds of the output of the latter has been type-
writers and accounting machines and 40 pereent of production was
srundig's electronie Instruments are expected to enlarge the Vederation of Rhodesia and
this production. In 1956 Grundig sales amounted to $48 million.

exported.
Exports accounted for more than half of production.

42

I EXPORTS
and IMPORTS

In Britain tv sct salcs totaled 112.-
000 1 Jannarv, up 32 pereent from
a vear ago. Similarly, radio phono-
gmphs and radios were np 50 per-
cent and 27 pereent. Sales were
down, however, from the 1956 high
month of December.

France’s Societc  Interteehnique
and G-V Controls of Fast Orange,
N. J. have ncgotiated license agree-
ment for manufacture and sale of
G-V's products in Fuarope. French
firm will produce and market ther-
mal time-delay relays, thermal cnr-
rent and voltage-sensing relays and
hermectically scaled clectrical ther-
mostats.

In Bulawayo, Southern Rhodesia,
Chassay Bros. estimates tube im-
ports will rise to 400,000 this vear.
The firm, which imported 300,000
last vear, produced radio scts for

Nvasaland.  Products  made  or
planned include automobile radios,
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portables and phonographs. Some
radio scts may usc transistors.

In Germany, ‘Telefunken GublT is
entering the clectronic computer
ficld. First analog computer will
be marketed in about a year.

Sudan has placed an order with
Marconi for transmitters and studio
equipment for a new broadcasting
station being constructed ncar Khar-
toum. Because of heat and high
dust content in the air, the trans-
mitting rooms will require special
air clcaning and cooling equipment.

In England, Mullard’s new South-
ampton plant has begun transistor
and other semiconductor produc-
tion, although its completion is
still several months awayv. The firm
is putting all its semiconductor work
under a single roof, emplovs 1,200
persons. Mullard expects to producce
two million semiconductor units by

April 1958.

In Caracas, Venezucla, an clectronic
data-processing center is opened by
IBM World ‘Trade Corp. Hcart
of the new center is an 1BM 650
magncetic-drum data-processing unit.
The center is the company's fourth
outside the U. S. Other Latin Amer-
ican centers are planned in Rio de
Janciro and Bucnos Aires.

In England Iolland-America Lines
transatlantic  liners  arc  being
cquipped with f-m vhf radiotele-
phones  for harbor control  and
short - distance communications.
Marconi is supplving the six-chan-
ncl cquipment.

Republic of Korca is establishing
a complete government-owned ra-
dio network. Gates Radio, Quincy.
I, has supplicd two 35,000-watt
and two 1,000-watt a-m transmit-
ting installations; an f-m broadcast
and program rclay system with 20
transmitters:  two mobile  stations
for both standard and shortwave
broadcast; and studio rccording and
record-pressing equipment,

In India Collins Radio will make
aviation and communications cquip-
ment in collaboration with New
Dclhi’s S1-million Iclectronics Litd,

B maehiktarsie el " PETER PARTITION CORP.

Radio, Electrical and Electronic operates one of the largest
components and allied products!

Pre-ussembled ...custom-made

PARTITIONS

| for Protective

plants in America devoted

exclusively to the produc-

tion of cardboard partitions.

Because of our unexcelled

* ' Packaging
| made to your exact facilities, our customers
"'““i““'“f know we are equipped to
for faster packing
at low.' ‘o"! : fill orders FAST, ON TIME,

and AS SPECIFIED—at a
< WRITE, PHONE or WIRE
Q‘Eiﬁ UL UL ML price that’'s always right!

YOUR REQUIREMENTS

PETER PARTITION conﬂ

Manvfacturers of Cardboard Partitions

124 BOERUM PLACE BROOKLYN 1, N.Y.

Telephone: TRiangle 5-4033

Your competitors with new

plants in Puerto Rico

| enjoy unique advantages

WHY NOT YOU?

————NEW 75-PAGE BOOKLET—FREE TO MANUFACTURERS —= == —=—1

Commonwealth of Puerto Rico. Dept. EM--74
Economic Development Administration
579 Fifth Ave., New York 17, N. Y.

Send me “Facts for the Manufacturer” with information about my particular
industry.

Name ) Title

Company

Address

Product

e e e e e e e e e e e e = — — — — ]
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McGRAW-HILL

MAILING LISTS
WILL HELP YOU

® Merchandise your
advertising
e Conduct Surveys
o Get leads for your salesmen
@ Get inquiries about
your product or service
® Pin-point geographical
or functional groups
o Sell Direct
Build up weak territories
e Aid Dealer Relations

Direct Mail is a necessary supple-
ment to a well raunded Business
Paper Advertising program,

600,00 actual names of the top
buying influences in all the fields
covered by the McGraw-Hill publi-
cotions make up aur 150 mailing
lists, These lists are built and main-
toined primarily far our own use,
but they are available ta you for
Direct Mail purposes. Pick out o
list of YOUR praspect from avur
industrial Direct Mail Catalague.

More and more, pragressive campo-
nies are using Indusirial Direct Mail
regularly as an advertising medium.
Yhey effectively allacate a portion
of their concenirate an the best
business publication.

For complete, detailed information
obout aur service, fill in the coupon
or write for your capy of aur free
Business and Indusirial Direct Moil
catolague.

e
Mc GRAW-HILL

OIRECT MAIL LIST SERVICE

i Direct Mall Division, l
McGraw-Hill Publishing Co., 1nc.
330 West 42nd St., N. V. 36, N. V.

- PLANTS and PEOPLE

SOLAR cnergy, converted to clectricity and amplified by transis-
tors, fircs dvnamite at ‘Il groundbreaking.  Operators: board
chainnan McDermott and  president Jonsson

New Tl plant hlasts off

Musnrooarine ‘Texas [nstruments
put its seniiconductor praducts to
work at recent ceremonies breaking
ground for S+-million semiconduc-
tor plant i Dallas. A solar con-
verter  produced  current  which,
stepped up bv a transistor ampli-
fier, fired dynamite to blast loose
the first batch of ground.

The ultramodern 280.000-sq  ft
plant will provide clbow room for

Please forward my free copy of the
McGraw-Hill ““Industrial Direct Mall
Catalogue.”

Name

Company.

Address

o
<

State

r
|
|
|
|
|
|
|
|
i
|
|
|
8
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Business
MEETINGS

Apr. 27-May 2: Scientific Appar-
atus Muakers  Association 39th
Annual - Meceting,  Greenbner,
White Sulphur Springs. Va.

May 9-10: Confcrence on Mana-
gerial Controls, on the campus
of Nlinois Institute of Technol-
ogyv. Chicago, 11

May 20-23: 1957 Electronics
Parts Distributors Show, Con-

rad-1lilton, Chicago.

TI's growing scmiconductor activ-
itics. Spacce vacated at the main
Dallas plant will give the com-
pany’s apparatus division room for
more growth,

TT's industrial instrumentation
division in llouston meanwhile is
entering into a patent agreement
with Century  Flectronics. Thulsa,
Okla., and the llaloid Co., Ro-
chester, N. Y.. for manufacture
and sale of xcrographic oscillo-
graphs.

MALLORY forms
hattery subsidiary

IN A amove aimed at strcamlining
its opcrations in the battery busi-
ness, P Ro Mallory,  Indianapolis
component maker, has formed the
Mallory  Battery  Co., Cleveland,
Ohio. All operations of the com-
pany’s four battery plants and its
rescareh facilities in battery tech-
nology are integrated in the new
division.

IFielder Isracl is preswdent of the
new company, with Card Rudiger
serving as vice-president. Mallory
hopes to simplify sales, distribution

April 10, 1957 — ELECTRONICS business edition




and warchousing problems through D)
the move. Yio

FRIDEN grows west

Grrrine deeper into the computer
ficld, Friden Calenlating Machine
Co., San Lcandro, Calif., is build-
ing a new sales and service office. in
San I'rancisco. New 6,000-sq ft fa-
cility will be finished in June.

Oakland operations of 1°riden and ’
its computermaking arm are al-
rcady consolidated. Tlead of the
San I'rancisco district is Sven von
Heincken. Jack A. Sexson heads
the Oakland district.

RCA goes to
White Sands

MoviNeg cr.oser to its work in mis-
sile clectronics, RCA's defense clec-
tronic products division is sctting
up a missile clectronics engineering
facility at \White Sands Proving

Stocked by leading Radio Parts Jobbers,

MILLIONS of SONSSSER

“WITTEL-JAX"
Are In Use Today!

Introcuced in 1946. From a modest beginning, production has
maultiplied thousands of times.

This large demand for “Littel-Jax’” and hundreds of other
Switchcraft components, has been the result of unique
design, precision manufacturing, low unit cost and the
availability of o Jarge number of circuits. Large daily
oufput assures early delivery.

ATTENTION! ENGINEERS AND BUYERS
ELECTRONIC PARTS DISTRIBUTORS SHOW
MAY 20-23, 1957

IMPORTANT—Admission by pre.registration only.
If you have not registered, write us now for details.
Hours 4 to 6 P.M. each day and all day Thursday.

Visit Qur Booth 401
Coniad Hilton Hotel e Chicago

Write for Catalop S-57A.
Grounds. Leslic A, Skinner, former “\““\ k“ n . A
Army missileman who won the Le- 1336 N. Halsted St.. Chlcagﬂ 221 Illinois

gi()l] ()f \lcrit fOl’ ]liS \\’()l’k on tl]C Canadinn Representative: Atlas Radio Corp.. Ltd., 50 Wingold Ave,, Toronto Canada.

“Bazooka™ rocket launcher, heads

the new facility. The group will
work under the company’s missile
and  surface  radar  department,
Moorestown, N. J.

GBS shuffles execs

As TiE NETWORKS scramble for po-
sition, CBS-tclevision is undergoing
a shakcup in its cxccutive staff,

William B. Hylan, former vice-
president for network sales, moves
up to the job of v-p for sales ad-
ministration, and nectwork sales
munager Thomas Dawson slips into
IHylan’s old shocs.

Wilam B. Lodge, since 1948
vice-president for general engineer-
ing, takes on new responsibilitics
and new title of v-p for station rela-

tions and cngincering. Idward P. A_COP)/ of this quick-reoding, 8-poge booklet is

Shurick, former manager of net-

work sales development, is new vice- yours for the OSking- It contains many facts on the

president for station relations, re-
porting to Lodge.

benefits derived from your business paper and

Jay Ehasberg, who has been act- ﬁps on how to read more pl’Ofibel)’. Write for the
g as director of rescarch for the “WHY and HOW booklet."

tv network since late last fall, fin-
ally got the title to go with the

job as Tylan appointed him  di- McGraw-Hill Publishing Company, Room 2710, 330 West
rector of rescarch. 42nd St., New York 36, N. Y.
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Electrical & Electronic

ENGINEERS

How to get the
most out of Life and
your Engineering Talent

Where you live, how you enjoy your
work, the salary you make—your
future—are key matters. Raytheon
commercial equipment opportunities
may give you the key:
SONICS & ULTRASONICS
High power transducers, impact
grinders, chemical treatment, in-
strumentation. Small, talented,
self-reliant group. EE or physicist,

MICROWAVE HEATING
Get in on the ground floor with
the famous Raytheon Radarange.®
Priceless experience in field with
great future, EE's or physicists,

MOBILE COMMUNICATIONS
Help develop transistorized de-
vices. Exploration packed with
challenges—rewards. Radiotele-
phone experience helpful.

Experience desirable, but also a few posie
tions for above-average inexperienced
men. High salaries, fine N. E. living, oll
benefits—the big future! Send resume to:
H. F. Clarke, Mon-
oger, Commercial
Equipment Engineering
Deportment, Roytheon
Manufacturing Com.

Excellence pany, Waltham 54,

in Electronics Massachusetts,

N
* NATIONAL- /
\ COVERAGE /

Positions Vacant
Positions Wanted

NN Part Time Work
DISPLAYED
The advertising rate is $25.25 per inch for all adver-
tising appearing on other than a contract basis.

Contract rates quoted on regiest.

"

An advertising inch is measured 7.” vertically on a
columh —3 columns-—30 inches to a page.

Subject to agency conuuission.

Civil Service Opportunities
Selling Opportunities Wanted
Selling Opportunities Offered

———RATES———

EMPLOYMENT OPPORTUNITIES

The Advertiseiments in this secdon inelude all employment opportunities-—execu
tive, management, teehnical, selling, oftice, skilled, manual, ete.

Enmployment Agencies
Employment Services
Labor Bureaus

UNDISPLAYED

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

Box Numbers counts as 1t line,

Discount of 10% if tull payment is made in advance
tar 4 consecutive insertions,

Not subjeet to agency commission,

Send NEW ADS or Inquiries to Classified Adv. Div. of ELECTRONICS, P. 0. Box 12, N. Y. 36, N. Y.

ENGINEERS & PHYSICISTS —

Getting lost in a large organization?
Are your engineering talents being wasted?
Interested in a company owned and operated by engineers?

desire professional growth,

advanced study.

Expansion of GEL focilities in Cambridge, Mass., and Silver
Spring, Md., offers excellent opportunities to individualists who

responsibility, ond good salary.

Educational programs are available at nearby universities for

Positions now open at all levels for electronic and mechanical
engineers in the following fields:

Servos ® Antennas ® Microwaves ® Pulse Circuitry ® Receivers
Countermeasures @ Electronic Packaging @ Pedestal Design

For further information—contact: L. Billig, Chf, Eng.

GENERAL ELECTRONIC LABORATORIES, INC.

18 Ames Street

® Cambridge, Mass.

SUPERVISORY
POSITIONS

for

SPARE PARTS
ENGINEERS

Provisioning,
documentation,
liaison with service groups.

Should be familiar with pack-
aging methods and military
specifications governing spare
parts and their packaging.
Send letter or resume now to

R. W. HOLMES, Electronics Engineering

STROMBERG-CARLSON COMPANY

A Division of General Dynamics Corporation

SC GD

39 Carlson Road

|
REPLIES (Box No.): Addrexs to office nearest vou

| size progressive Company.

/o Thix publication Clasxsified Adr. Div,
NEW YORK: P. O, Bor 12 (36)
CHICAGO: 520 N, Mirkivan Are. (11)
SAN FRANCISCO: 68 Post St. (4)

POSITION WANTED

RF Coil Engineer Graduate EE. At present
Chief Engineer with well known Coil Com-
pany, seeks similar position with medium
Reply PW-4128,
Electronics.

Need Engineers, Technicians? Write for free
copy of "Reservoir of Engineers and Techni-
cal Men', Classified Adv. Division, Post
Office Box 12, N. Y, 36, N,

) PROFESSIONAL
SERVICES

WANTED

Manufacturers’
Representatives

Large manufacturer of industrial
instruments is looking for technical
sales representatives to handle line
of instruments for the nuclear control
field. Desirable territories are now
available. Write to Process Instru-
ments Sales, Section P-6-58.

Beckman“/

Process
Instruments

Beckman Instruments, Inc.
Fullerton, California

TRANSISTOR CONSULTANTS, INC.
TRANSISTOR ENGINEERING
('un;ul[
o1

n

New '

torized Compuiers; Serve
Laboratory Investizatio i

Area” Faaluations

Morris

P00 Bax 338 Plains, N, ).

YARDNEY LABORATORIES

Research-Design-Dervelopment

Your inquiry
will have Special Value

If you mention this magazine, when writing
advertisers, Naturally, the publisher will
appreciate it . . . but, more important, it
will identify you as one of the men the
advertiser wants to reach with this message

. and help to make possible enlarged

|
AN e ' Fleetro-Chemieal Generators of Energy
L Rochester 3, N. Y. ’*..; ) i
e ' d $0-48 Leonard Street SR (G- future service to you as a reader.
New York 13, N Y.
|
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Reseorch Engineer: Before his recent promation, this man was a
member of a small research team comprising three E.E.'s and a
technician. His specific project entailed the creation of a transis-
torized electronic converter combining both digital and analog cir-
cuitry. “Research is really on the move at IBM,” he says. “Per-
sonnel has increased ten-fold since 1950 and we expect to maintain
this pace for some time.”

Could you handle

Jobs like these continually open up at IBM—due to
rapid expansion. If you are an engineer or scientist—or
have equivalent experience—you may be qualified for
such a position. Innumerable opportunities exist in:

o Computer systems planning ¢ Photo and magnetic device

o Computer systems testing memory

e Electronic circuit design
and packaging

e Electrostatic phenomena

e Manufacturing process

® Real time systems
engineering

e Semi-conductor researchy
development, and

control factorl
. o manufacturin
¢ Numerical analysis and e
programming ® Test equipment design

The electronic computer field offers one of the best
ground-floor career opportunities today. Economic
experts rauk it with automation and nmucleonics in
growth potential. Sales at IBM, the recognized leader
in this fast-growing field, have doubled, on the aver-
age, every five vears since 1930. Engineering labora-
tory personnel has quintupled in the past five vears.
IBM’s excellent salary and employee benefit program
is instrumental in achiev:‘ng an employcc turnover rate
far below the national average.

DATA PROCESSING
ELECTRIC TYPEWRITERS
TIME EQUIPMENT
MILITARY PRODUCTS

DATA
PROCESSING

ELECTRONICS business edition — April 10, 1957

EMPLOYMENT OPPORTUNITIES

GROWTH promoted these men

Manvufacturing Engineer: Also promoted recently, this man worked
in onc of IBM's many manufacturing plants. He was responsible for
the analysis, design and procurement of equipment and facilities to
produce the giant IBM electronic computers. “In a field as new as
electronic computers,” he’ll tell you, “unique manufacturing equip-
ment is often imperative. Creating this new equipment is a real
challenge to an engineer’s ingenuity.”

their responsibilities?

Where would you like to work for IBM?

IBM plants and laboratories
are located in:

Endicott, Kingston, New York
City, Owego, Poughkeepsie,

N. Y.; Burlington, Vt.;

Son Jose, Colif.; Wash-

ington, D. C.; Greencastle, Ind.;
Lexington, Ky.; Rochester,
Minn.; Shermon, Texos. Branch
offices in 189 cities through-
out the U.S. A.

SEND COUPON TODAY!

® 0 0 0 0 4 0 0 0 0 0 P OO O O T OO T OO O 0P P e e 0
L] *
® R. A. Whitehorne, Dept. 404 IBM Corp., 590 Madison Ave. *
: Mgr. of Engineering Recruitment New York 22, N. Y. :
¢ Please send me additional information. *
L] *
* *
e Name .
* *
o Home Address .
® City__ __ Zone °®
L] *
e State .
.

« Expericnee andor educational background :
* L]
£ ] T T T - I — *
Y - B I B B *
* L ]
[ ] — — T - *
e ¢ & & & 0 & 5 & 8 0 0 8 8 0 s " PO eee 8 e > o ¢ 00
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REPS push components

A marcn of new rep agreements
covering basic components is a fair
index to growing component busi-
ncss.

Todd-Tran Corp., manufacturer
of tv transformers and vokes, has a
new jobber rep in Rod Butchart,
Detroit, and  four industry  reps
across the countrv: Massey  Asso-
ciates, Narberth, Pa.. and Wash-
mgton, 1D, C.: Charles Scgal, Bos-
ton; Harrison J. Blind, Indianapolis,
and John C. Hanner, Gamer, N, C.

Milwankee Resistor has two new
reps in the Sonth and West: THiller
Sales, Winston-Salem, N. C. and
A. J. Nelson of Denver, Colo.

Acc  Elcctronics now  merchan-
dises its component line in New
I'ingland  through  Richard Purin-
ton, Boston: and Astron Corp.’s
line of capucitors and filters has a
new rep in the South as Paul Hay-
den, Fast Point, Ga., gets the ap-
pomtment.

Brimberg Associates, Washington.
D, C.. now represents  Servo

Corp.’s linc of control, test and
communications cquipment.

Melrose, Mass.,, rep  Richard F.
MacDowell  hundles  amplifiers
made by Instruments for Industry
in New England.

Philco’s rep network for its paging
and ity cquipment grows as Boston
rep firm Exee-U-Phone  Systems
starts handling the lines in New
England.

Components Corp.. Denville, N J..
adds three reps for its hi-h gear:
Frank B. Koessler  Sales,  [os
Angeles;  Charles  Lncas  Sales,
Dallas, and Arthur 11, Peterson,
Chicago.

GrE's wirc and cable department in
Oakland, Calif., now distributes its
maguet wire, portable cords and air-
craft cable  through Fichom &
Melchior Ine., San Irancisco.

Chicf TIlectronics, Poughkeepsic.
N. Y., distributes the imported hi-h
cquipment of Videola-Erie Corp.,,
Brooklvn, N. Y.
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Ahout our TECHNICAL edition . . .

(ALL ELECTRONICS subscribers receive two Business Editions and the Technical Edition each month.)

Survey of problems and achicvements to date in pro-
dncing components and subassemblics withstanding
500 C temperatures and nnclear radiation are re-
ported bv R, Bruce Kichurtz of Gl our Mav 1
issuc.  Some components withstand nuclear radia-
tion, shock and vibration as well as high tempera-
turce.

Cirenits of transistorized transponder that provides
ccho to missile-tracking radars and activates missile
fucl cutoft svstem are discussed atong with operating
characteristics by Cohen and Arany of Radio Re
ceptor in the Aprit 1 issue of FrrciroNics.

Drag on simall free-flight models in supersonic wind
tunncl tests can be measured by circular-sweep escil
loscope displav that provides vernier readings for
four counter circuits. Deseribed by W Kerwin of
Ames Acronantical Lab in our April )

Counters combined with logic cirenits autoutically
write a binarv pattern on a magnetic-drum oo

48

in cquipment designed by Strassman and King of
ITughes Aircraft. As they explain in BrecrroNics
for April 1. the svstem can also be used with
arithimetic units to aid or check computation pro-
cedures.,

Effects of atmospheric radio noise on communica-
tions swstems may be studied conveniently using a
logarithmic amplificr in svstem that contains a
modified commmnnications receiver, probability com-
puters, and other cireuits,  Deseribed by )0 Dy
Wlls of U, of Vlorida in our April 1 issue.

Tetrajunction transistor simplifies recerver design ac-
cording to IFarber, Prondfit, St. John and Wilhchm-
sen of Thazeltine Research Corp. Deviee provides
performance of two triode units with considerable
reduction of drenit components v a superhetero-
dvne geceiver developed for GE in which four stages
are repliced  with two  tetrajunction units. Sce
FriciroNics for Apnl 1.

THE EDITORS
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8055 13th St., Silver Spring, M. WASHINGTON, D. C.

Type 760-B Sound Analyzer, $520 . . . 10r narrow- -
band measurements. .. ideal for analyzing noises of
rotating, reciprocating, and other cyclic mechanisms
where prevalent frequency components are har-
monically related . . . direct reading over 25- to
7500-cycle range . . . bandwidth is 29 of selected
frequency . . . instrument frequency response is flat
within db over entire range

Unwanted sounds emitted by modern-day products must
not constitute a hearing hazard — nor must such noise inter-
fere with the efticiency or comfort of the user. Manufacturers
of home appliances find noisy products meet sales resistance.
Producers of heavy industrial machinery and equipment have
similarly learned that noise must be kept to tolerable levels.

The importance of noise control is becoming increasingly
recognized. At The Oilgear Company, fluid-power pumps,
motors, transmissions, and accessory products must meet
definite performance standards where noise levels are con-
cerned. While these specificaticns are set forth increasingly
by customers themselves, this is to a degree unnecessary —
everv unit produced is tested, regardless, for conformance to
minimum noise level standards. Management well under-
stands that noise is one more important criterion determ:n-

Type 1551-A Sound-Level Meter, $385 . . . basic too! of the
G-R sound-measuringline. .. reads directly sound-pressure
tevels from 24 db to 140 cb above standard A.S.A. reference
level, and to 190 db with accessory high-level micropnones
. . . built-in weighting networks approximate the ear's re-
sponse at various levels . . . internal calibration sysiem per-
mits convenient, rapid standardization . . . instrument is
light in weight, dependable, compact, and completely se!f-
contained.

/1

910 ¢ 5Y THEC OILGCAR COMPANY

important factor
Product Sales Appeal

ing the market position of their product.

At the Oilgear laboratorics, the General Radio Sound
Analyzer is used in conjunction with the G-R Sound-Level
Meter. Here, sound-level data vs. fluid-power pump load
and stroke help establish safe operating limits. Studies de-
termine the relationship between discrete frequencies and the
various pump components. Informuation obtained through
analysis of the frequency spectrum not only aids in designing
better products, but eventually serves as a useful guide in the
trouble shooting of pumping equipment malfunciions.

Increasingly, sound measurements and analyses are being
used by industry. Sound measurements can be an important
tool in Product Dexign and Quality Control . .. Safeguard-
ing Against hearing Damage . . . Maintenance . . . and
Sales Promotion. Such measurements may be of help to you!

WRITE FOR THE SOUND BULLETIN ... for A Complete Description of
General Radio Sound-Measuring Instruments Available For This Work.

GENERAL RADIO Company

275 Massachusetts Avenue, Cambridge 39, Mass., U.S

Broad A Li J NEW YORK AREA 0S Mict Ay

1000 N. Seward St. LOS ANGELES 38

CHICAGO 5

1159 York Road, Abington, Pa. PHILADELPHIA
1182 Los Altos Ave., Los Altos, Calif SAN-FRANCISCO

All G-R Products
are now covered by a

2- Year Warranty
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To extend the usefulness of electronic data processing. . .in 1 lvze transient phenomena taking place at super speeds.
industry ... business... research...medicine. RCA announces And there are other RCA storage tubes to excite the iir
new spectacular tools for technological progress a remark- wl agination of engineers. One such tube, the Radechon, ca

able group of “storage” tubes that can “remember” clec- take electronic data occurring at phenomenal speeds...stor

tronic data . ..slow it down .. translate it...or display it.
Take the RCA-6866 tube for example. Used today in air-
borne radar, this unique device transposes electronic infor-
mation into brilliant pictures yvou can see in bright daviight.
It can display data in line or half-tone form. It captures
fixed or slow-moving subjects with equal clarity—""freezes”
millionth-second pulses for studv as long as a minute. Visu-
alize what vour electronics engineers can accomplish with
a tube like this in the design of equipment to transmit
written information electronically from point to point —to
reproduce signatures, charts, ticket data, reservations,
sales orders via regular telephone-type lines—to help ana-

Freezing transients—in

Reproduced images of signatures,
eloctrical observatian tickets, charts—transmitted via wire

Brilliant cockpit display of dato—

t...then extract any part of it at the same or differen

speeds. Another tube, the Graphechon, translates electroni
information for reproduction on TV screens whereve
wanted. Already, Radechons and Graphechons are workin
miracles in data processing.

Todav, RCA is engaged in an extensive storage-tube dc
velopment program that holds promise of revolutionizin
industry by electronics. If you see a place for applicatio
of these new tubes in your future business, write RC
Commercial Engineering, Section D19Q2, Harrison, N. .

(%) ELECTRON TUBES FOR INDUSTRY
L=

RADIO CORPORATION OF AMERICA,  HARRISON, N.J.

Making time stand still—
for improved aircraft navigation for medical research





