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1960

TOTAL PRODUCTION
8,760,000

NEWS AT A GLANCE

2.5 MILLION TV SETS JAM
WAREHOUSES AS . . .. ..

Portable

Conventiono! B & W 3,230,000

Color 2,610,000 . Manufacturers decry price
Portable 2,920,000
Totol 8,760,000 ° cutting (page 15). .. Component

users demand reliability, preci-

sion, uniformity (page 13) . . .

More firms cash in on military re-
1956

TOTAL PRODUCTION
7,620,000

pair (page 20) . . . Government

- -

plans to spend $3.3 million (page

22) . . . Analog computing units

lead new products parade (page
32) .

@ 0 00

Black and White

Conventionol B & W 5,475,000
Color 150,000
Portable 1,995,000
Total 7,620,000



Raytheon — World’s Largest Manufacturer of Magnetrons and Klystrons

Raytheon

for microwave and

special tubes

Here are just six Raytheon Microwave and Special
Tubes from the largest, most complete line in the
industry. You can add many hours of reliable service
to your microwave, radar and special equipment

by designating Raytheon Tubes.

Data booklets on Magnetron, Klystron and Special
Tubes are available on request — without cost or
obligation. Write for your copies today.

For complete details of Raytheon’s free Application
Engineer Service please contact Power Tube Sales.

Excellence in Electronics

RAYTHEON MANUFACTURING COMPANY

Microwave and Power Tube Operations, Section PT-56
Waltham 54, Massachusetts

Regional Sales Offices: 9501 W. Grond Avenve, Fronklin Pork, lllinois
622 S. LoBreo Avenue, Los Angeles 36, Colifornio

RK6835/QK464

Storage Tube

Magnetic Deflection Type

Resolution—400 lines

RK6116

Klystron
Ruggedized
Thermally Tuned
Frequency—
8500 to 9660 mc
Power Output—
35 mw

RK3B24W

Half wWave-High Vac.
Diode Rectifier
Max. Peak

Inverse Voltage—
20,000

Max. Peak
Current—300 ma

QK518

Backward-Wave
Oscillator
Frequency Range—
2000 to 4000 mc
Voltage Tunable
Power Output—

0.1 to 1.0 watts

QK329

Square Law Tube
Function Muitiplier

RK2J51A

Magnetron
Tunable—

8500 to 9600 mc
Peak Pulse Power—
40 kw min.

Raytheon makes: Mognetrons ond Klystrons, Bockword Wove Oscillotors, Troveling Wove Tubes,
Storoge Tubes, Power Tubes, Receiving Tubes, Picture Tubes, Tronsistors.
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Industry Outlook

AILING tv sct manufacturing business is a matter of coneern in many quarters.
Monochirome scts brought in $912 million and color scts $54 million 1n 1956,
but 2% million scts produced last vear are still in warchouscs.

A turning point in the sctmaking business could come about midycar, but
it may be 1960 before a truly favorable profit situation returns.

@ First-sct market saturation is still some time off; 78
percent of U. S. houscholds have tv scts although 97
pereent are within signal range. Potential market: some

11,740,000 scts.

® Years 1961-62 will see a substantial increase in first-
sct sales as a bumper crop of warbabics forms ncw
houscholds.

® Replacement market should grow. Many scts are
alrcady 4 vcars old or older.

® Second-set market is barely scratched—5.5 percent
of honscholds.

e National standard of living continues to risc.
People like to “trade up’—cabinct styling, hi f, big
screens all count.

@ '|'cchnical advauces: Color is coming, may outscll
monochrome by 1962.  Battery-powered transistorized
tv will be a hot item.

The tv sct manufacturing business is a good one. 'T'he cards arc stacked in
its favor. But a firm with a tuturc nceds the design, manufacturing and
markcting skills that always scparatc industry’s men from boys.
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General Electric’s molded PVZ™ tubular

capacitors operate from —95C to +125C
... yet are moderately priced

The new General Electric molded PVZ paper other high-grade military and commercial

tubular capacitors meet the electronic de- electronic equipment.

signer’s need for a high-quality line that offers, Microfarad ratings extend down to .00047
at a moderate price, characteristics similar to uf-—100 to 400 volts; up to .15 uf 100 volts,
“K” of MIL-C-25A. .1 uf—200 volts, .068 uf 300 volts, and .022

uf—400 volts. Capacitance ratings are availa-
ble with +20%, +10%, +5% tolerances.

In many instances, the units are physically
smaller than equivalent metal-clad tubulars,
especially if the metal-clads are insulated. PVZ

e Price of the units is less than one-half that of a
comparable metal-clad tubular.

e They are designed for a minimum of one year’s
life, operating at 125 C, rated voltage.

e Insulated bodies are easy to locate in the capacitors range in size from .175” diameter
chassis, and provide protection from other parts x 24" long to .375” diameter x 1{%” long. Nine
or ground. different sizes are offered to accommodate the

o They are small, both physically and electrically, OIS (S,

in order to aid equipment miniaturization. READY NOW: Stocks of most sizes and ratings

e They are solid—resistant to shock and vibration. of General Electric’s new PVZ capacitors are

on hand, ready for shipment. If you would

In general, you will find these molded PVZ like to receive technical data on the new line

paper tubular capacitors suitable for use where get in touch with your local G-E Apparatus

you might normally expect to find either 85 C Sales Office or write to the General Electric

or 125 C metal-clad tubular capacitors; in Company, Section 442-43, Schenectady 5, N. Y.
computers, missiles, telephone equipment, and *A Generol Electric Trade-mark.

VOLTAGE RATING VS. LIFE AT ELEVATED
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OPERATES FOR 1 YEAR AT 125 € Molded EXCELLENT HUMIDITY CHARACTERISTICS HIGH LEAD BEND RESISTANCE The new capaci-

PVZ capacitors are designed for a mini- Molded PVZ capacitors withstand stringent tors withstand one-pound-vertical-pull test
mum of one year's life at rated voltage humidity tests, thanks to a combination of moving the body of the unit 90°, then 1807 in
and 125 C operation. Curves shown above high-grade case moterial and carefully- the opposite direction, then back 90°, to the
are typical of performance. controlled molding techniques. original vertical position.

Progress [s Ovr Most Important Product

GENERAL @3 ELECTRIC




DU MONT SPACE-SAVER RADAR TUBES

CONVENTIONAL DESIGN

Miniaturized in cverything but screen size
and performance, DuMont space-saver radar
tubes mcet modern air-borne radar require-
ments. Available in 3 to 12-inch sizes.
HIGH LIGHT OUTPUT AND RESOLUTION « LOW
HEATER CURRENT + DESIGNED FOR FACE-PLATE

MOUNTING » SMALL NECK WITH 9.PIN MINIATURE
BASE « ELECTROSTATIC OR MAGNETIC FOCUS AND

DEFLECTION. u MnN1 ®

' Industrial Tube Sales, ALLEN B. DUMONT LABORATORIES, INC.. 2 Main Ave., Passaic, N.).

Want more information? Use post card on last page. February ]O, 1957 — ELECTRON'CS business ediﬁon




STREET favors our industry

Shares considered top for growth
Industry and defense favored

TV long-run prospects good

Warn strirers are impressed with the 1957 pros-
peets for companies producing clectronic cquipment
and components for defense, commercial and indus-
trial applications.

The tv business is considered less promising. Most
Street analvsts expeet radio-tv set manufacturers to
maintain the same level of unit production as in
1956. but forcsce narrower profit margins, lower sell-
ing prices and probably fewer manufacturers in the
business.  Standard and Poor’s, however, cexpects
lower unit production in 1957 to reduce heavy vear-
end inventorics.

conditions of tclevision set manufacturers.

Bache forccasts mild improvement in opcrating
Produe-
tion levels will be maintained or incrcased by grow-
ing replacement sales, a spokesman said.  Profit

margins will firm because of the smaller number of
competing firms, but nct profit improvement will
be small.

Analysts gencerally take an optimistic view of long-
run prospects in the radio-tv sct business.  F'ele-
vision shares arc worth holding onto because of
favorable long-run prospects, points ont a spokesman
for Tclevision-Illectronics 'und.  Wall  Strecters
foresce a future boom in color tv.

There is general agreement that companics filling
Defcense Departiment orders have excellent prospects.

What BROKERS say

Buyine and holding shares in growth companics is
onc road to capital-gains profits. Elcctronics is widely
regarded as a promising growth industry. Nany Wall
Strecters arc watching the business closely.  Most
of what thev sce, they like.

‘I'he rescarch department of Merrill Lynch, Picree,
Fenner & Beanc expects defense electronics business

SHARES and PRICES

SprciarnL INTEREST in clectronies stocks is the common
denominator of the mutual funds listed below, Net
asscts of open-end mutnal funds with special mterests
in clectronics stocks come to about $300.000.000, of
which almost $200.000.000 is invested i clectronics.
The desire to invest in industries that will benefit
from new scientific developments las created  the
interest in clectronics. “The percentage of investment
in clectvonies varies from funds like Axe Scienee and
Flectronies with about 20 percent to others like
T'clevision-Electronics with 100 pereent.

As growth funds, the mutnal funds listed here are
principally interested in capital growth and sccond-
arily interested i incorie return. A comparison of
their dividend pavments. which shows dividends from
mecome overshadowed by dividends from capital gains,
illustrates this fact. This tvpe of dividend is taxable
as a long-term capital gain.

There are indications that thie number of clee-
tronics—oriented funds will incrcase as manv have
been organized i recent vears. IMlectronics Invest-
ment was organized in 1955 while the Atomic Devel-
opment, Axc Science & Electronics,  Diversified
Srowth and Fnergy funds were all organized since

1952.

1956 Dividends

— —

———

Capital

1956 Recent
Mutual Funds Price Range! Price Total Income Gains Net Asset Value
Atomic Development. . ....... 13.71 15.37 15.53 0.70 0.44 0.26 $40.287 .904 (Sept. 30)
Axe Science & Electronics. .. ... 9.53>- 10.14: 9.80 0.10 0.10 none 15,305,143 (June 30)
Diversified Growth. .......... 10.89 14.03 13.26 0.79 0.18 0.61 14,848,423 (Sept. 30)
Electronics Investment. .. .... .. 4.44 5.00 4.83 0.19 0.14 0.05 10.927 .950 (July 31)
Energy. ...covvveniinnn... 131.63 - 163.83 153.50 6.70 1.98 4.72 2.579.156 (Sept. 30)
Group Securities—Electronic. . . 6.65 8.25 7.00 0.57 0.22 0.35 2,854,069 (Sept. 30)
National Securities—Growth. . . 5.64 6.85 6.53 0.33 0.13 0.20 24,866,592 (Oct. 31)
Television-Electronics. . ... .. .. 10.79 - 12.61 11.68 0.92 0.36 0.56 132,618,446 (Oct. 31)
United Science. .. ........... 9.82 - 11.87 10.95 0.66 0.28 0.38 34,417,535 (Sept. 30)
1 Bid, 2 Since July 27, 1956

ELECTRONICS business edition — February 10, 1957



will continue to improve because total defense cx-
penditures will inercase and a larger share will be
devoted to missile guidance systems and other clec-
tronic equipment,  This opinion is widely held.

A Bache rescarcher adds that many military clee-
tronic manufacturers who have been working on
missile and other rescarch projects are now ready for
volume production, where profits will be larger.

The prospeets for manufacturers “of industrial
and - commercial cquipment are considered  good.
The Value Line survey states that clectrical and clec-
tronic controls for automatic factorics arc cagerly
sought and that industrial controls have had a
tremendous vear.

"T'he rescarch director for Group Sceuritics points
out that the continued trend toward factory auto-
mation along with the continued high level of new
plant construction will sustain a high level of
demand.

Recently announced portfolio changes by Tele-
vision-Eleetronics Fund reveal increasing cmphasis
on aircraft clectronics, computers, mstrumentation
and controls.

Sees higher '58 PROFIT

"W ke on solid ground today and expect to achieve
a new post-war platcau of profit in 1958,” Woesting-

house president, Gwilvm A, Price, told the financial
press late last month. “Lvery level of management
has its tail up,” Price said.

The firm camed an cstimated $15.5 million, or
82 cents per share, before inventory valuation adjust-
meuts, on sales of S1.5 billion in 1956. But, the
adoption in October of the last-in, first-out (LIFFO)
mcthod of inventory valuation lowered gross profits
by $12 million and reduced net profits to $3.5 mil-
lion or 10 cents per sharc.

The company’s 1957 budget calls for sales of $2
billion and carnings of $4 per share. A growing back-
log of unfilled orders supports the sales forecast,
Westinghouse officials assert.  In comparison with
two years ago, unfilled orders arc up: 86 pereent for
apparatus products, 55 pereent for gencral products
and 213 pereent for atomic products.  Other defense
products arc down 24 pereent.

The company has big hopes for the long-term
future of its atomic-power division. ‘I'his division
is still in the red.

But it is playing for big stakes, a position of lcader-
ship when the Navy and the utilitics start buving
rcactors in large quantitics.

Price is happy about the company’s post-strike
labor position. Nlorale has been restored and there
have been no work stoppages sinee October 29,
Morcover, Westinghouse can do more things in its
plants that make for cfficicney of production.

MERGERS, ACQUISITIONS and FINANCE

Robertshaw-I'ulton  Controls  has
purchascd Beta Corp. of Richmond,
Va. Beta’s operations, the manu-
facture of vibration controls, will be
moved to Philadelphia and con-
solidated with Robertshaw-Tfulton’s
Ficlden Instrument division.

Robertshaw-1'ulton  has  also
agreed to acquire Acro Manufac-
turing of Columbus, Ohio in cx-
change for 149,130 shares of its
common stock.

companics  will

disclosed.

stockholders will reecive one share
of NMcGraw  for
Iodison  common.

cach share of
The combined

McGraw-Edison Co.

Fidelity Amplificr, Chicago has pur-
chased the Godfrev \Mannfacturing
Co. producer of intercommunica-
tion cquipment. The price was not

Development Corp., Boston is a
major investor in Magnecord.

Vitro Corp. of America has agreed
to purchase Berkshire Chemicals of
New York, chemical sales organiza-
tion. ‘The new subsidiary will han-
dle sales for two Vitro divisions,
Vitro Manufacturing Co. and Vitro
Rare Metals Co.

known as

‘Topp Industries, Los Angcles has

Thomas A. Fdison and McGraw
Flectric recently merged into one
of the largest clectronic-clectrical
firms in the nation.

The merger was worked out
through an exchange of stock and
split of sharcs. McGraw  stock
was split two for onc and Edison

6

Magnccord, Chicago will be oper-
ated as a division of NMidwestern
Instruments, Tulsa if stockholders
approve merger plans. 'l'erins of the
agreement call for an exchange of
sceuritics  with issuance of Mid-
western Instruments common  in
exchange for all Magnecord com-
mon stock. Amecrican Rescarch and

February 10, 1957 — ELECTRONICS business edition

announced the acquisition of 11cli-
Coil Corporation, Danbury, Conn.
Topp issucd 100,000 shares of com-
mon stock and $900,000 of 3-per-
cent convertible debentures to pur-
chase  Icli-Coil and  also  paid
$500,000 in cash. Icli-Coil will be
mtegrated as an entity in Topp
Industrics.



New Precision Machine Cuts, Slices, Dices
Semi-Conductors, Other Hard, Brittle Materials

Standard DoALL MICROTOMATIC machine employes very thin diamond
or abrasive wheels to machine accurately to +.001” with excellent finish
and minimum material waste; handles germanium, silicon, quartz,
ferrites, ceramics, tungsten, carbide, hardened stecls, other materials.

Major time and material savings
in cutting off, slicing, parting and
slotting of hard, brittle and fragile
materials are being accomplished
with new DoALL Microtomatic ma-
chines. Typical applications include
production of wafers for transistors
and oscillators, parting of transform-
er cores, slicing of metallographic
test specimens and cutting off of
ceramic inserts for cutting tools.
Until the development of the Micro-
tomatic, there was no standard
“packaged” machine designed and
fixtured specifically for the exacting
requirements of such applications.

Fig. 1—MICROTOMATIC Model MTA-6
—smooth, pawerful table drive, con-
trolled feed rote, automatic indexing,
ample spindle power, lubricated ways
—ready to use without modification.

While developed particularly to
machine hard, brittle materials, the
Microtomatic should be considered
wherever it is practical to combine
precision stock removal with pro-
duction of a ground finish.

Slicing and Dicing
Transistor Wafers
Slicing of germanium or silicon
ingots into wafers ranging from .010”

Fig. 2—slicing germanium.

to .030” thick is accomplished with

very thin diamond wheels, from
.015” thick x 3” O.D. to .028” x6”. Use
of small diameter and, hence, very
thin wheels is made possible by 1ro-
tating the inget. The rarrow kerf
greatly reduces waste encountered
in methods where larger diameter
and, hence. thicker wheels must be
used. Production rate in slicing of an
ingot approximately 1” x 3”, for ex-
ample, is 50 cuts per hour. Accuracy
of index is =.001”, parallelism
=.00025”, surface finish 4 to 5 micro-
inches rms.

Dicing of the wafers is accom-
plished by a series of thin wheels
mounted on the spindle—Fig. 3.

Cutting-off Quarfz
for Oscillators
The machine setup for slicing
quartz wafers is the same as in Fig.
2. Slices as thin as .0065” are cut at a
table feed rate of .060” per minute,
slices of .010” to .015” are cut at .125”

Fig. 3—dicirg silicon wafers.

SPECIFICATIONS - STANDARD MODELS

to Table

Model | MTA-6 i MTA-8 ! MTA-10
Work Area | 6%2" x 19" | 82" x 24" 10" x 30"
Whee! Size 3", 4", 5" or 6" [ 8” 10 12" 10", 12" or 14"
Max. Vertical Adj.* ,
Spindle Center 16" 17" 19V

Longitudinol Feed Rote V4" to 50 FPM

Yi" 1o 70 FPM | " 1o 70 FPM

per minute. Parallelism is main-
tained at =+.0002”.

Parting Transformer Cores;
No Grinding Required

Fig. 4 shows an excellent applica-
tion of the Microtomatic wherein
transformer cores are cut in two
parts. Accuracy and finish are such
that expensive time-consuming sec-
ondary grinding and lapping opera-
tions are entirely eliminated. Dia-
mond saws arc used to part sintered
ferrite cores; abrasive wheels are
used on silicon steel wound cores.

Fig. 4—Parting transformer core,

Typical Users

Among the companies using Do-
ALL Microtomatic machines for
electronic parts manufacture are:

General Electric Company; West-
inghouse Electric Corp.; Bendix
Aviation Corporation; Philco Cor-
poration; Delco-Remy Division, Gen-
eral Motors Corp.; Sylvania Electric
Products, Inc.; Minneapolis-Honey-
well Regulator Co.; Hughes Aircraft
Company; National Semi-Conductor
Products; Battelle Memorial Insti-
tute; Pacific Semiconductor.

See it Now—or Submit Samples

A DoALL Microtomatic machine
may be seen in operation at the Do-
ALL  Technical Institute, Des
Plaines, Illinois, where customer
samples are machined free of charge
to determine production rate, finish,
accuracy, fixturing required, etc. See
a Microtomatic work or submit sam-
ples and requirements.

Literature and Data
Available

Complete information and de-

3 riptive literature

Auto. Cross Index 0 to .250" 0 to .250" | 0 to .250” fvclécll?otomatlité3 g::chin?:?oil;t a\lfja?fz\ilgllé
Rapid Cross Traverse 0to 75 IPM 0to 75 IPM 0to 75 IPM upon request. Call your local Do-
Spindle Speeds 7000 RPM 2400 RPM 1800 RPM ALL Service—Store, or write:
Floor Space 46" x 91" 65%" x 106" 69" x 131"
*with splosh guards @L
installed vertical Min. 3" Min. 4" Min, 5" THE DO L company
adj. restricted to: Max. 9" Max. 11 Max, 13 Des Plaines, lllinois

GR-20 Machine Tools . . . Cutting Tools . . . Gages
ELECTRONICS business edition — February 10, 1957 Want more information? Use post card on last page. 7



ACCEPTED SYMBOLS

WASHINGTON report

Tz aarker for ultrahigh frequency television cquipment may be tak-
ing a turn for the better now that FCC has made its first decisions
on deintermixture. The commission has tentatively approved station
switches in 14 citics—some will be ubf, others all vhf. others will
have both tvpes.

Some of the decisions grant channels to uhf applicants, others lift
restrictions on uhf applicants who have alrcadv had their allocation
approved.  There’s a good chance, still, that some of the decisions
favoring uhf applicants will be taken into court by vhf u)nlpchtom

The spotlight on uhf—which has had hard G()lnv—a]so gives new
cmphasis on current industry studies on how uhf tdccdshng can be
made more effective. The main one in progress is that of a new joint
industry - coordinating group. TASO—"Tclevision  Allocations Study
()I"d]llLdfl()l] BJ(LCd by 'CC and composed of trade associations,
TASO is conductmg rescarch on transimission limes,  transmitters,
antennas, receiving equipment and propogation data. ‘T'ASO is madc
up of four associations of broadcasters and manufacturers.

The Association of Maximum Service Broadcasters (mainly vIf inter-
ests) 1s a member of TASO. But it is also conducting its own $120,000
study on the ficld intensity of existing uhf ()pcmtmns which it will
turn over to ‘TASO.  Both studics are duc to be completed by the end
of the vear.

\canwhile, IFCC has told many stations alrcadv anthorized but not
vet built (mostly ubf's) that it will not tolerate further delay in starting
operations.  This may stimulate the uhf-cquipment market.  But uht
operators may still dmg their hecls before beginning new facilities.

ICBM-IRBM get priority

New Commeree Dept. Regulations
require clectronies producers and
other suppliers to give top priority
to orders for compouents and other
materials  used  in the  military
TCBNIRBN program. Up to now,
ballistic nrissiles rated on a par with
aircraft, atomic weapons and other
defense goods. Under the new rules,
TICBNI-IRBNE contracts and  pur-

Symbol for copper . . . the element
whose high heat conductivity makes
itideal for the grids in electron tubes.

Just as Cu is the accepted symbol
for copper, so Tung-Soi represents
the highest quality production of elec-
tron tubes to volume requirements.
This faculty is a major reason why
Tung-So! is America’s largest inde-
pendent electron tube manufacturer.,

which are available to other kinds
of schools.

Britain may cut back her guided-
missile production program-if a co-
operative deal can be worked out
with the United States. ‘The spe-
cifics are highly classificd, but Brit-
ish officials are talking with U.S.
ofhicials along these lines: Britain,

TUNG-SOL

ELECTRON TUBES
SEMICONDUCTORS

JE??%

Wi

Tung-Sol Electric Inc., Newark 4, N, J.

Manufocturers of Automotive ond Elec-
tronic Components,

| |

1B N

T -

chase orders will carry: DX-ratings-
taking priority over all other orders
and reqniring supplicrs to report
acceptance or rejection of the orders
within 5 davs.

Government funds for private clee-
tronics technical trining institutes
may be in the ofing, if the presi-
dent’s Committee for Development
of Scientists and Iingincers has its

to cnt the burden on her budget
and her sclentists, would integrate
her gmded-missile  research with
ours: U.S. wonld prodnee the mis-
siles and supply them to Britain,
Political reaction could be violent
both here and there: but it conld
go through if Fisenhower gets be-
hind

Differential pav in favor of skilled

Mamee sﬁ:‘::.::;;" Fianars s wav. ‘The Committee is asking re- technicians in the military services
s a giol}nl 'c()l]cgiutc accreditation or- is being pushed as o so]uti().n to the
& ;T ganizations to sce what thev can do manpower shortage. ‘I'he Air Foree,
G 3 ‘ about recognizing the technical in- particularly, is suffering. Flectronic
Alummizd  Special Purposs Semicofouctors  Color stitutes. - Onlv with accreditation techniciany wonld get higher pay
pacluelrubes WD WAMDAEL can they qualify for U.S. funds than line soldicrs, sailors or airmen.

Want mere information? Use post curd on last page.
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announces a

Ground-Floor Opportunity

For Scientific and Engineering Men

wm IBM’s new

[ Special Engineering Products

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

REALLY NEwW

We want men with creative ingenuity to solve
problems never encountered before . . . who will
significantly influence the new Division by their
enterprise. Projects are not routire . . . and
small enough to permit individual contribu-
tions that will establish your stature as a pro-
fessional engineer.

OUTSTANDING OPPORTUNITIES

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

® analog or digital computers
® telemetering

servo systems
® process control

electronic packaging

» design of intricate mechanisms

® data conversion, transmission, processing
or display systems

® instrumentation

* advanced component design

e auvtomation

® solid state devices

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

DATA PROCESSING

ELECTRIC TYPEWRITEPRS

TIME EQUIPMENT

MILITARY PRODUCTS

SPECIAL ENGINEERING PRODUCTS
SUPPLIES

ELECTRONICS business edition — February 10, 1957

PURPOSE OF THE DIVISION

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

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

EMPHASIS ON VERSATILITY

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

FOR COMPLETE DETAILS, write today to R,
A.Whitehorne, International Business Machines
Corporation, Dept. 402, 590 Madison Avenue,
New York 22, N. Y.

SPECIAL
ENGINEERING
PRODUCTS

Want more information? Use post card on last page.

Division



SPINNING
WHEELS

P
AUTHENTIC. -
REFROQUCTIONS

|

[

There have been
some improved models
made lately by

DETROIT CONTROLS CORPORATION
CONTROL ENGINEERING UNIT
Gyro Flight Stabilizers

560 PROVIDENCE HIGHWAY
NORWOOD, MASSACHUSETTS

Nuvigation & Stabilization Systems

OviIsion oF Autmcin-Steaded

Developers and Manufacturers
of Gyros

Sales are Easy as TT
i anx-ar) f

— -

If Your Rep’ Talks Circuitry
Your company’s sales may be increased by
the applications engineers of the Sodaro
Company. Every Sodaro man in the field
is uble to give direct help to the engineers
who may specify vour producets, for Sodaro
sales representatives are all senior electri-
cal engineers previously in design work.,
Welcomed for their applications knowl-
edge, their inside engincering contacts give
them a broad awareness of most projects
promising potential sales. Their frequent
contact and constant helpfulness puts your
product in a position of advantage when
orders are placed.

Our recent growth in field representation
puts us in a position to consider one more
manufacturing client. If your company
would be interested in learning of some of
the substantial sales increases our clients
have enjoyed please write or call :

Los ANGELES EYURZTTTINN
WG LICIR:INM Culver City, Calif.

Telephone : @ 3FTR B FAk]

Representing: FORD INSTRUMENT CO. (DIV. OF SPERRY-
RAND CORP.) - CURTISS-WRIGHT CORP. ELECTRONICS

DIV. - CUBIC CORP. - TRAD ELECTRONICS CORP.

Want more information? Use post card on last page.
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EXECUTIVES in the news

GE's general manager of defense clectronics George laller,
left, and associate Richard Raymond

Currenrry reorganizing GE’s Defense Electronies division. general
manager George L. Haller fills onc of the three pairs of shocs left vacant
by soon-to-be-retired GIE v-p W R. G. Baker.

Ialler worked with the Army from 1935 to 1946, Ilc was coinventor
of an aireraft antenna reel used almost umiversally during the war,
worked an radar countermeasures (for which he got the Legion of
Merit).

After leaving the Army, he returned to his alma mater, Pennsylvania
State University, to become assistant dean and later dean of its College
of Physics and Chemistry.  While dean. he formed the consulting
firm of aller, Raymond and Brown, and patented an acrial clectronic
camera now being produced by HRB.

Haller is active in cnough techmical. fraternal and other groups
to weigh down three people, still finds time to delight in the rearing
of his daughter.  As a relief from all his war planning and other
activitics, he raiscs flowers, is a lifc member of the American Orchid
Socicty.

Strictly PERSONAL

Editor:

The clectronics industry is badly
inbred. The doors of the rescarch
labs arc locked. so that nothing can
get out—but nothing gets in,
cither. IF it weren’t for turmnover in
manpower. there arc some labs that
never waild have a new idea.

meant to cover somcthing like a
research lab. The results of basic
research are supposed by many to
be the property of all men. The
gifts of naturc arc a common her-
itage. not a  proprictary  inheri-
fancc. . . .

Has anvonc cver considered that

We trv to patent laws of nature
as if thev were journcyman’s ‘tech-
niques.  Our patent laws weren’t

this frame of mind alonc might be
keepmg a lat of voung people ont
of the technologics? It mav be
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wildly idealistic. but manv voung
scientists don’t relish the idea that
their minds are just so many gadg-
cts to be traded on the open market
for so much cash,

Steve \Worky, Jr.
New Yorg, N. Y.

Decar Sir:

Iivervhody talks about the short-
age of competent scientific people.
but no onc¢ wants to tracc the
problem. As a teacher. 1 wonder
whether  the  watering down  of
the publicschool curricula isn't to
blame.

College professors sav they get
students who are completely un-
ready for the discipline of the sci-
ences. High schools are partialle
to blame. but the raw material they
get to work with is pretty shoddy,
too.

We've  become  so concerned
with  mass-producing people with
diplomas.  degrees  and  mortar-
boards, that we've forgotten to pro-
duce some cducated citizens. [t's
a dangerous sttuation.

Mary C. Powirs
M. Epnraing
NEw JERSEY

Dear Sir:

.. There is cvery indication
that moie claborate controls will be
used m future cars. Flectronic con-
trols. due to their greater sensitivity,
may be used for fucl injection, and
mayv replace hvdraulic controls for
automobiles, such as those used
presently in transmissions.

In the long-range future, there
will be more clectronic warning de-
vices for highwavs, such as radar for
bad weather. Future . . . engincers
may devise clectronic svstems to
automatically guide cars on turn-
pikes. Unlike a control svstem actu-
ally being tested in a branch of the
Paris subway svstem, which uses
arids for control, it is morc likely
that ultrahigh-frequency radio sig-
nals will be used to gnide cars and
control speeds. . .,

A. J. MclLareN
ADMINISTRATIVE  PLANNING

[ixcorn Div., IF'orn NMoTor Co.
DEearBory, Mici.
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CUSTOM

METERS
Yesterday!

WATERS

--_————' -‘

Of course yesterday is a colloquial term, but we can and will
give your order, whether large or small, extra fast attention and quick
delivery. Custom meters will be made to your specifications regarding
scales, graduations, ranges, colors, and trade names,

All meters have D’Arsonval-type movements with standard accu-
racy 2% of full scale. All a-c meters include internal rectifier.

The Waters line includes:

® A-c and d-¢ microam-

® 24" and 32" round cases.

meters, milliammeters, @ 22" and 3'2” square,

voltmeters, d-¢ millivolt-

clear plastic cases.

meters and ammeters. ® 32" and 42" rectangular cases.
Hermetically-sealed meters are made to Military Specifications

MIL-M-6A and JAN-1-5.

MANUFACTURING, inc.

Write today for further information,
or see your Waters represeniative,

APPLICATION ENGINEERING OFFICES
IN PRINCIPAL CITIES

Wayland, Massachusetts
P. 0. Box 368, So. Sudbury, Mass.

Want more information? Use post card on last page. 1



FREQUENCY

the most frequent schedules in airfreight enable American
to serve electronics executives better than any other airline

You can ship 100 1bs. of
electronic gear from
Chicago to New York
for only 8750 . . . Los
Angeles to Detroit for
only 815.10.

With over 1000 scheduled departures daily, American offers more flights to more key areas
than any other airline. American’s greater frequency of flights assures fast forwarding,
dependable on-time deliveries. This enables electronics executives to stock a wider assort-
ment without increasing investment . . . make engineering modifications without obsoleting
stocks of component parts.

AMERICAN AIRLINES AIRFREIGHT

—flies more freight than any other airline in the world

12 Want more information? Use post card on fast page. February 10, 1957 — ELECTRONICS business edition
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COMPONENTS: TOTAL SHIPMENTS

UNITS

CAPACITORS

l!

98 MILLION =

URCE US BUREAU OF THE CENSUS

VALUE (§)

TRANSFORMERS,
COILS, ETC

PRICES of clcctronic componcents outrun production savings as . . .

Accent shifts in COMPONENTS

Users need special decigns, precision parts and reliability

Skilled hand labor ups costs; packaged circuits may help

Producers see industry overhaul, more automatic operations

CoxrpoNenT A1aRers arc being devilled by a little
man with a three-pronged fork.  The little man is
the customer, who will buy half a hillion dollars
worth of components this year. ‘The three prongs
arc his nceds: price, precision-plus-reliability and
adaptability to automatic asscmbly.

Demand for components is soaring. even as their
price is rising.  For example, industry used less than

ELECTRONICS business edition — February 10, 1957

400 million fixed-composition resistors in - 1947,
gulped down last vear's record production of 1.5
billion.  Average unit price has increased more than
30 percent in nine vears.

Uscr requirements foree costs up, user resistance
tends to pull prices down.  Component manufac-
turers are caught in the middle. "The packaged cir-
cuit or module conld mean more profit dollars in

13



the component manufacturers” pockets.  Butits
present use is limited, and production is small.

Clarostat president Victor Mucher spotlights one
side of the producer’s problem. He states that the
accent is now on quality rather than quantity, “We
arc called upon to meet lab and instrumeut-shop
standards.” he says.

Mucher adds that qualitv components somctimes
mean higher dollar volmme and wider profit margins.
“Component manufacturers,” he points out, “arc
getting the best break in vears, for the radio-ty busi:
ness with its large volume and small profit no longer
donmiinates our industry.”

Other producers feel that the industry’s under-
pumings are shaking.  Centralab’s president W. S,
Parsons savs that transistors arc overhauling  the
whole coneept of circnit design. “'I'he component
industry will have to overhanl itself accordingly,”
he warns.

liquipment manufacturers’” need for production
short-cuts - provides a  headache  for  component
makers.  Customers invest $250,000 or so in an
automatic assemblyv machine, find that it won’t work
with off-the-shelf components. Machines often need
special shapes and  designs within strict phvsical
tolerances. Parts jam up in the feed channel if they
aren’t all the same size.

“Our industry,” savs Corncll-Dubilier's P, Nle-
Knight Dccley, “grew up because it was able to

Beta rays check TIRES

BITEAMETER coniaining 1.000 clectronic compo-
nents and parts keeps mbber thickness miform dur-
ing tire fubric calenderme ot Goodvear plint. \Made
by hotope Products, it incasires tabric’s resistance to
betia ravs

14

produce cheap parts m quantity.  1f we could retool
and make these special components by machine it'd
be no problem. But usually we have to do a lot of
hand labor.”

Another production shorteut: packaged circuits,
such as Centralab’s PEC (packaged clectronic com-
poucnts) and ACE  EFlectronies modules.  Such
packages place manufacturing and some assembly
problems in the hands of the component people.

Industry conmmments reveal the two edges on the
sword.  If vou get a good supplier.” savs Dorman
Istacl. executive viee president of Fanerson Radio,
“your line rejects are cut wav down.”

A Mlotorola spokesman agrees. but adds "Oncee
vou've got them vou're stuck with them.”™ The cost
of redesign while equipment is in production goes
up. since the engineer is foreed to design around the
package as he would around a tube.

RECTIFIER pattern shifts

Serextone supplies have canght up with market
demand just in time to sce the cleetronics industry’s
demand Tevel off. A half million pounds (half the
domestic production) went to the clectronics indus-
trv last vear. as it did in 1955,

One trend in vectifiers seems to be toward silicon
and germanivm.  Fxperimental work is also going
on here and abroad i intermetallic materials. Trving
Creen of Green Rectifier. NL Y., identifies aluminum-
antimouy as one of the main contenders in this
group.  Interest has been shown also in gallinm
arsenice deviees.

At least one producer of selenium rectifiers is en-
thusiastic about Germamy’s relatively new Siemens
vacuum-cvaporation  process  whiclt  requires  less
sceleniume per reetifier, thereby redueing cost. ‘T'he
product apparently is half the size. has higher effi
cieney and longer life than previous selenimm recti-
fers. Siemens has licensed and equipped  Radio
Receptor to use  the  process,  with  production
expected this montl.

Westinghouse is cross-licensed with Siemiens but
is not vet using the new seleniun process. Present
plans arc to begin a pilot run of a few thonsand
silicon rectifiers for tvoand radio receivers next
month.  100-pereent use of silicon rectifiers is the
ultimate aim.

GF s producing germamium rectifiers for tvoand
radio receivers and plans to use more gevmanium in
replacement parts.

Sarkes ‘Tarzian's George Fannamino savs: "We
will soon be producing 50,000 silicon rectifiers a
dav.”
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TV SETMAKERS retrench

Inventory-laden industry seeks higher profit margins

Modular design and mechanical assembly may help

Pin future hopes on color sets and transistor portables

Rerury to hetter profits despite warchouses bulging
with some 2.5 million scts is number one ﬂ(ml f\)l
the tv set manufacturing business. \Lmufl(tmcr.\
inventories are higher ])} some 300,000 sets than at
vear's end 19553, Industry leaders attribute  slim
])mﬁt margins to ()\u]n()(]n(hon underpricing and
to the stllc of some 2.5 million low- -profit portable
tv scts.

® \lotorola's Bob Galvin savs, “I'he biggest single
imfluence on profits is poorly managed planning l)\
by manufacturers. who have built nuany more ty scts
than required by the market.”

® Zcnith's Len 'Truesdell points out, “NlLanufac-
turers must prodnee collectively for market demand
and not ruin the industry every six months with
hgnidations which beat down the price level.”

He adds that sets arc priced some 10 pereent too
low in the market.

® Frank I'reimann, Magnavox president, sces port-
able tv as a profitsmashing ogre: “During recent
months, the industry’s dollar volume took a sharp
decline, with resultant shrinkage of profits due to
the high pereentage of sales of small-picture scts at
low prices.”

TV producers are making well-hedged estimates
of coming production for monochrome and color
scts. Most feel that 7 to. 7.2 million sets will go
over consumer thresholds this vear.  Of that num-
ber, 2.5 million will be portables, and some 300,000
to 350,000 will be color scts.

Cards arc being held close to the chest when the
discussions turn to one-gun color tubes, anticipated

N Nt NN
INDUSTRIAL tv allgns turbines

SECTIONS of 16,500-kw gas turbine being aligned
with aid of GI5 industrial tv svstem. Camera (noht)
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is focused on a centered target in cach shell, The
operator is guided by target position on recciver

15



production, advertising plans. nse of automatic pro-
duction machinery and the ceffect of automation on
component design and price.

The major emphasis on sereen size in 1957 is ex-
peeted to be on 21-in. umits, and monochrome port-
ables of 14 and 17-in. size.  Color tv will still
concentrate on the 21-in. tube.

Modular construction, strong in portable radio, is
being used more and more for tv, especially portables.

® M lotorola uses 17 modular plates containing units
cqual to 127 conventional components attached to a
printed circuit chassis in a 17-in. portable.

® [nerson is using chassis incorporating a hori-
zontal deflection circuit made of four modules which
cqual 40 components.

"*‘T-_": > —.""a-zt?:te.m,‘--@\f;ﬁ - _7?»_1?5—': %

—

PRODUCTION and SALES statistics

o

Color tv may prove to be a big item later i the
vear, and some manufacturers believe not only RCA
but others mayv give a strong advertising and pro-
motional push to the scts.

Limited production may, however, leave producers
with little initial profit from color scts. Price reduc-
tions scem to be ruled out until late 1959 at the
carliest,  Sales last vear in somce major cities saw
color tv scts going for $395 and, in a few instances,

for S295.

Transistorization of tv scts is discounted by pro-
ducers for this year. Vost say they are holding off
becaunse transistors are relatively more expensive than
tubes. ‘Transistors will see plenty of action, however,
when fullv portable, lightweight, battery-operated
sets are placed in mass production.

15 90
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Tv SETS PRODUCED

SOURCE : RETMA

Last vear tv sct produccers turmed
out scts at a rate only slightly be-
low the 1955 peak. Total sct pro-
duction in 1956 was about 7.2
million unnits, cight pereent below
the 7.8 million produced in 1955,

NMuintenance of prodoction near
these Tevels this vear will depend
largely on replicement sales as the

over $2 billion.

from 1955.

average retail sclling
was about S190,

TV MARKET SATURATION
(HOMES WiTH SETS)

SOURCE : BUREAU OF CENSUS

sales of S1.7 billion and 32 pereeut
less thau the 1953 high point of

Decline in selling p

a d

price in 1950

dollars m the first 10 months of
1956, "T'exas Instrument  predicts
production of 400 million  tran-

rice was iu sistors worth  S225.5 million by

flucuced by growth of the low- 1965,
priced portable set market. The

Picture-tube sales for the first 10
months of 1956 amounted to 9.-
234,000 units with a value of

rop of S35

first-sct market approaches satura-
tion. Since 1951 the pereent of
homes with tv sets has hereased
from 3S.6 to about 80.

With set prices continuing to
fall, dollar volume dropped morc
sharply  than unit production i
1956. 'the retail value of sets pro-
duced last vear was about ST1.4 bil-
lion, 22 pereent less than 1955

16

T'here is some fear of a produc-
tion cut back in the first quarter,
Lavoffs of production workers have

been  reported in the  industry.
\otorola  president Robert W,
Galvin  estimates  that 1957 set

sales will he 300.000 below 1956.

RETMA reports sales of 9.4 mil-
lion transistors worth $7 million

February

$166,752.000 while receiving-tube
sales for the samce period amounted
to 390.357.000 umts with a valoce
of  $313,599.000. CGovernment
agencies are concerned over ability
of the receiving, transmitting and
special-purpose — clectrou-tnbe  in
dustries to meet military and civil-
fau requirements under full mobil-
1zation.,
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How to evaluate a RESUME

Electronic engineers scarce as hen’s teeth

But “’buying pig in a poke’ is always bad business

Resumes tell a lot, if you read between the lines

You pox"1 necd a scale to weigh a resume. But here
arc somc mcasuring-points vou mav find uscful:

Look for signs of progress in the applicant’s carcer.
Notice how he expresses himsclf. Is ke a long-term
cmployee or a “jumper?”

These are some of many points stressed by person-
ncl exceutives with NMassachusetts clectronics firms.

Iivery working day they cvaluate resumes. Thev
discuss this important phasc of their task this \\'a.\":

“Tow a fellow expresses himself on paper tells me
if Iis mental processes arc logical.” Abbott I1. Nile
of Raythcon is speaking.

“For the same reason, I also note how he organ-
izes s record.”

A man’s job objective is a good barometer.

“That is the first thing I look for,” says Dorothv G.
Cooley of Baird Associates-Atomic Instruments in

Tubes detect PINHOLES

SCANNING system made by GE deteets pinholes
in strip steel up to 0.01 inch thick. Ioles can be
scen at speeds to 2,000 feet per minute. Scanner
uscs 3,000-watt mercury lamp and six multiplicr
phototubces

ELECTRONICS business edition — February 10, 1957

Cambridge. “It's a favorable factor when a man
knows what he wants. Then we can decide more
casily if we want him.”

[Towever, a slick, professional-appearing  resume
doesu’t swav Miss Coolev.  Facts—what the man
has done—are most important. She points out any-
body can pay to have a super-duper resume written.

All personnel executives say thev pick np every
resume with one thing in mind: What docs my
company need?

Some firms interview good men cven if thev have
no immediate openings.

“I'hat’s what we do occasionally,” reports John 1.
Quackenbos at General Radio. “Liven though we
can’t use i now. he might be a good addition
for the future.”

Sccurity clearance is somcthing to look for in a
resumie, if 4 firm docs classified work.

Also: does the applicant have a sensible reason
for leaving his present position? “I give cousiderable
weight to this,” says Fdward S. Barber of Sylvania.

There are definite danger signs to look for when
rcading a resune.

@ Job-hopping. 'T'his indicates instability. Among
young people, look for school-jumping.

® Unexplained gaps. "here's a reason for cach.
Occasionally, it is valid—sucli as sickuess. But
most times a gap shows a weakness.  1f a man
didn’t stav long clsewhere, he probably will leave
you, too.

® A “know-itall” or an “I'm-notsurc.”  Both
mav be bad risks.  Intelligent applicants know they
don’t know cvervthing.  But thev usually are sure
of what thev seck.

A man too long in onc ficld may be a bad risk for
changing his spots. Fven if he offers to aceept a pay
cut, he may not be happy.

Francis L. Mannix of Ninncapolis-1lonevwell is
dcfinite on this point.

“I'wo things will work against him. ITle will have
to live on less and he will have the pressure of learn-
ing a new ficld.”

17



T1 PROGRESS REPORT ON MILITARY TRANSISTORS

——
FI Rs T M""" AR
L]
silicon &
| i &
ransistors
o
meeting

NAVY
SPL(S

For reliability under extreme conditions... sistorization ... plus close parameter control
design with TI’s military silicon transistors. .. that permits you to design your circuits with
built to give you high gain in small signal appli- confidence.

c;:tions'at temperatl'lres O UG R ;0 All 20 Texas Instruments silicon transistor types
the stringent requirements of MIL-T-19112A have proved themselves in military use. First and
(SHIPS), MIL-T-19502 (SHIPS), and MIL-T- largest producer of silicon transistors, TI is the

19504 (SHIPS) — these welded case, grown junc- country’s major supplier of high temperature
tion devices furnish the tremendous savings in transistors to industry for use in military and
weight, space, and power you expect from tran- commercial equipment.

degradation rate tests for Tl's USN-2N117, USN-2N118, and USN-2N119

test condition duration end point at 25°C
lead fatigue three 90-degree arcs —_— no broken leads
vibration 100 to 1000 cps at 10 G 3 cycles, each x, y, and z planew ( lco =2 uA maximum at 5V
vibration fatigue 60 cps at 10G 32 hours, each x, y, and z plane hep = 2 mhos maximum
shock 40 G, 11 milliseconds 3 shocks, each x, y, and z plane hsp = —0.88 minimum
temperature cycle —550C to +150°C 10 cycles > ﬁ (USN-2N117)
moisture resistance MIL-STD-202 240 hours DS
life, intermittent operation Pc= 150 mW, V¢ = 30V 1000 hours, accumulated hep = ~0.97 minimum

operating time L (USN-2N119)
life, storage 150° C, ambient 1000 hours J )
salt spray MIL-STD-202 50 hours "°ir’,‘;jf,';"’,{‘r',?f”ﬂf,f%ﬁj,aﬁon
|

LOOK TO T1 FOR: SILICON HF, MEDIUM POWER, POWER, AND SMALL SIGNAL TRANSISTORS
SILICON DIODES AND RECTIFIERS o GERMANIUM VHF, POWER, RADIO, AND GENERAL PURPOSE TRANSISTORS

pioneer producer of e TEXAS INSTRUMENTS

INCORPORATED
@® 6000 LEMMON AVENUE DALLAS 9. TEXAS

silicon transistors
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ULTRASONICS: $15 million

Estimates range as high as $25 million

Makers look for 25-percent gain in 1957

Uses include: cleaning, testing, soldering, grinding, cutting

Urrrasonic zoumeatent designed for industrial and
medical use is carving itself an important slice of
the clectronics business. Manufacturers place 1956
sales at S15 to $25 million and expeet a rapid risc.

Onc company sales manager reports that people
in many industrics arc asking for demonstrations
unsolicited. Relatively few had heard of ultrasonies
a vear ago, he asserts.

Ultrasonics’ popularity stems from dramatic labor
and wmaterial savings. Oue installation, at Sperry
Gyroscope, cut bearing asscibly cleaning time from
two minntes to six scconds while reducing rejeets
to six in 1,000.

Many industrial uses depend on the forees created
bv cavitation or tcaring apart of a liguid vibrated
ultrasonically.  "This produces a scrubbing action
which is put to work cleaning and degreasing odd
shapes and coufined spaces, drilling or grinding with
abrasive slurrics. In fluxless soldering, or tinning,
the molten mictal acts as the cavitation liquid.

I'he drilling-grinding technigue allows cutting un-
usual shapes and holes in brittle materials and metals.

ULTRASONICS clcans computer gear assembly
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The clectronies industry itself uses  ultrasonic
cleaners for transistors and many subminiature parts
and assemblics. Ultrasonic cutters are used to slice
quartz and semiconductor crystals.

IFor nondestructive testing, variations from a pre-
scribed resonance frequeney indicate a faulty part.
Other industrial ultrasonic devices include  liquid-
level sensors and intruder detecting systems.

Cleaning, testing, tinmiug, soldering,  drilling,
grinding and medical uses are most popular today.

Manufacturers arc bullish in 1957 sales expecta-
tions. Acoustica Associates hopes to scll ST million
worth of a new liquid-level sensor. American 1os-
pital Supply sces a market for 500 hypodermic
cleaners at $2,000 cach. Walter Kidde and Co.
expects a 400-percent incercase in its alarmesystem
salcs.

Peter K. Blocli, Branson Instruments sales man-
ager, savs, however, most firms arce still making
specialty units, a lot of it enstom engincered. Tlis
firm began nltrasonics manufacture in 1946 with two
men. It now has 54 cimploves and sales increase has
averaged 50 pereent a vear.

W. C. Pothoff. vice-president of  Acroprojects.
looks for a 25-pereent increase in 1957. Newer firms
mayv doublc or triple. he said, but thosc alrcady hav-
ing substantial business do not expecet to. Potthoft
is president of the Ultrasonics NManufacturers Asso-
ciation. It incorporated last Augnst and has 20
member firms.

Sclling price of ultrasonic cqunipment is largely
determined by the intended application and auxiliary
cquipment required.  Oue firm’s nltrasonic cleaner
sells from $1,300 to $7.600, depending on power
output.

A tvpical conuereial ultrasonic generator has an
oscillator, power amplifier and transducer.  Onc
20-ke sct uses six power tubes, four germanium diode
rectifiers, two r-f filters, 32 capacitors, 26 resistors
and a varicty of clectrical parts, including three trans-
formers. A varicty of transducer materials are used,
including barium titanate and nickel. Nickel is often
used for high-power work.
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ENGINEERS of Western Electric's field foree cheek radar equipment aboard U. S. Navy destrover

Military REPAIR hills double

Armed Forces award more maintenance to civilian firms

Lack of skilled electronic technicians is one reason

Air Force’s DEW line and Sage system swell total

Mirrary seexpize for electronics maintenancee by
civilian firms will amount to more than $325 million
m fiscal 1957, "T'his ostimate covers all clectromics
maintenance spending—cven that not clearly spelled
oul i ageney budgets.

The fiscal 1955 outiook is for a substantial in-
crease. especially in Air Foree spending.

The military services handle maintenance  con-
tracting m two different wavs:

® Undcr contruct technical serviees, the contractor
sells man-hours of maintenance time and assigns liis
cmplovees to work at military installations.  Sonie-
times the contractor’s men work on cquipment pro-
duced by another manufacturer,

® Under package contract maintenance, the work
is done under the contractor's direct supervision,
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frequently in his own plant  Usually iz is done on
cquipment produced by the contractor.

In fiscai 1957 the Air Foree will spend S45 million
for contract technical services.  Next vear, it expects
to spend 555 million,

The Air FForee will spend S28.9 million for package
contract maintcnance this vear on conmunications
cquipment and $36 million on airbome armament
clectronies.  Another S15.6 midior will be spent for
engineering-installution work, mostly at radar sites.

Not included in these figures are maintenance and
operation of the DEW line and Sage svstem. A
contract has alrcady been awarded to T'T&T's Fed-
cral Iilectric Corp. to operate and maintain the
$300-million DEAW Tine for §S5 million annually.
A similar contract will eventually be awarded for
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maintenance and operation of the S2-billion Sage
system for $400 million annually.

Ilere are some typical Air IForce contracts for clee-
tronic maintenance:

® Philco and RCA supply the serviees of civilian
technicians to augment military units at Air Defense
Commuand aircraft control and warning sites.

® Bendix and GI teams visit such sites periodi-
cally to do heavy maintenance on radar and com-
munications cquipment.

® | Jughes Aireraft operates a depot repair facility
for firc-control svstems.

The Ammiv Signal Corps stavs away from large-
scale contract maimtenance work.  Instead, it hires
contract ficld technicians from companices like Philco,
RCA, Emerson, International Electronies, Ravtheon,
Bendix, Western Flectrie and  National Scientifie
Laboratorics to do ficld maintenance work.

In fiscal 1957, the Signal Corps will spend $5 mil-
lion for the services of 500 contractor teclmicians.

That’s $4 million more than was speat for such work
m fiscal 1951.

Some of the men live at nulitary bases. others go
from once installation to another acting as trouble-
shooters on clectronies mainteiance problens.

The Navy’s Burcan of Ships is spending 87 million
annually for the services of contractor clectronices per-
souncl. About half the men are nsed in shipvards
and other domestic naval installations, the other
half arc assigned to the flect.

Right now, the Burcau is trving to reduce the
number of contractor technicians at shipvards. Tt
has contracts with 15 companics—including RCA,

GE, WI, Philco. Westinghouse, Federal Telephone
& Radio and 1loffman.

The Navy's Burcan of Acronautics has 15 contracts
with clectronics firms who supply ficld technicians.
It spends well over $5 million for clectronics main-
tenance, including costs under production contracts.

In addition it has a S1.6 million contract with
Lockheed Air Service for overall maintenance and
repair of R7V transport aircraft and a $3.3 million
contract with the smme finm for work on WV-2 carly-
warning plancs.  These contracts, however, are not
exclusively for electronic equipment.

IRE Show: the higgest

Durixe the week of NMareh 18-21, some 50,000 engi-
ncers will troop through the biggest market place
cver arranged.  This vear, the IRI Show will have
115.000 square feet of exhibit space. That hgure is
net. Columns and aisles don't count.

Around 1,200 booths put up by 840 exhibitors
will he jammed into all the four floors of the huge
New York City Coliscunt.

Somic 40 pereent of the show will deal with com-
poncuts.  Another 40 pereent of the exhibits will
be displays of end products. The remaining 20 per-
cent to be devoted to hardware.

The show means different things to  different
people.  Some go to buy, some to scll. Somce go
to renew fricndships and some to stare. For many
exhibitors the show 1s a major market.  “The radio
engineering show is the result of good radio-clee-
tronics design as expressed in products brought up
to the minute.” savs Will Copp, cxhibits manager.

P N P W S e e e R

Technical DIGEST

Greatlv reduced problem-solving  time  for  digital
computers is expected as a result of @ National
Burcau of Standards development. By storing 500
to 700 digital pulses per inch of magnetic tape.
computers are provided with data at a faster bit
rate.

A 6,000-me traveling-wave tube under development
at Bell Laboratories will deliver 5 watts and have a
bandwidth of 500 mc.

The thickness of walls can be determined by a G
developed ultrasonic micrometer. ‘The time interval
required for sound waves to pass throngh the wall
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and be reflected back to the istrmment is con-
verted into an mdication in inches.

Called a bigradient uniaxial microphone, new RCA
device combines two uniaxial microphones in scries
opposition to increase the distance at which sound
can be picked up 1.7 times that of wniaxial micro-
phones. By discriminating  against  sounds  that
originate from the sides and rear, the microphone
is usceful for long-distance sonnd picknp for radio,
tv and sound motion picturcs.

A transistor oscillator will be used on cach telephone
on party lues in a system to be stalled in Virginia
by Federal I'elecommunications. 'The frequeney of
the oscillator will identify the party making a toll
call.
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$3.3 BILLION for electronics

Military procurement makes up bulk of Federal spending

R&D may mean $'2 billion worth of business

Six nondefense agencies to spend over $100 million

Tue Fisenhower administration’s spending program
for fiscal 1958, beginning July 1, 1957, carmarks
record sums for cleetronic equipment.

‘The military budget submitted to Congress plans
at least $3.3 billion worth of expenditures—that s,
actual delivery of equipment—for clectronices in fiscal
1958. 'I'his compares with $3.1 billion in fiscal 1957,
cuding Junc 30, 1957.

The largest government procurcment is for mih-
tarv aireraft and guided missiles.  Pentagon officials
estimate that roughly 25 pereent of aircraft funds
annd more than 40 pereent of guided-missile moncy
arc used to buv cleetronics cquipment,

Aircraft electronics expenditures by the govern-
ment will total about $1.6 billion in fiscal 1938,

MILITARY ELECTRONICS SPENDING
(millions of dollars)

Fiscal  Fiscal
Aircraft (electronics 25 percent) 1957 1958

Army . .o $115 $109
Navy. .. ... ... 1,595 1,645
AirForce. ... ... ... ... ... .. 5,076 4,983

Total Defense Dept... ... ......... $6.786 $6,737

Guided Missiles (electronics 40 percent)

Army . ..o, $425 $562
Navy. .. ... . . 221 264
AirForce.................... 860 1,213

Total Defense Dept.... ... oo n  $1,506 $2 ,039

Other Electronics & Communications

Army . ..o $142 $174
Navy . . ... i - 138 153
AirForce. ... it e 646 600

Total Defense Dept. ... ... e e e $926 $927
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slightly over the current vear’s swn; missile elec-
tronics wi'l amovnt to about S800 million, about
$200 miZon mere than this year.

An additional $927 million will be spent on other
military clectronics—ground communications, ground
radar, firc-control gear for tanks and artillery and
ground-to-air communications.  Something over $200
million is included for shipborne communications
and radar under the $1-billion Navy shipbuilding
program.

In rescarch and development, the Defense Dept.
will speud $200 million for clectronics projects in
fiscal 1958, just about the same as current expendi-
tures. These funds are for what the Peatagon calls
dircct-intention clectronics.

Presumably much of the $276.3 million carmarked
for aircraft rescarch and development and the $331.8
million for missile R&D will be spent on clectronic
cquipment.

Outsice the Defense Dept., this is how other
agencles are lined up to buy clectronic equipment in

fiscal 1958:

® CAA will spend $69 million to convert its ground
installations to the new Vortac distance and dirce-
tion-inding svstems.

® U.S. Information Ageney requests $4 million
for acquisition and construction of domestic radio
facilitics.

® Coast Guard sccks authority to spend moncy
from a S5.4 million fund appropriated last vear for
construction of additional loran navigation stations.
Supplentental funds will be sought later this vear.

® Weather Burcau will buyv $323,000 worth of
weather surveillance radar.

® National Burcau of Standards will build a pilot
clectronic data-processing device to cost at least

$100.000.

® Federal Civil Defense Administration will buy
onc million survev meters and about 15 million sclf-
rcading dosimeters out of its $75-million emergency
cquipment procurement fund.
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full load...ASSURED!

High arc resistance determines
choice of RESINOX 3700
for new Russell & Stoll circuit
breaking receptacles

The new R&S “SAF-T-ARC”®
plugs and receptacles provide
for complete circuit breaking.
Safety is assured, even under
overload.

The insulating bodies that
house the electrical contacts
in these units are molded of
RESINOX 3700. Tests conducted
by Russell & Stoll for high are
resistance show that RESINOX 3700 did not track or burn,
even when subjected to 50, greater than rated loads.

Manufacturers of electrical parts profit also from the
excellent moldability of RESINOX 3700, its elimination of
scrap and other production problems, its high impact
resistance.

RESINOX 3700 has many times been the oie¢ molding
material that can solve an electrical equipment problem.
Keep the complete facts about this Monsanto phenolic in
your “ready” file. Write to Monsanto Chemical Company,
Plasties Div,, Room 1596, Springfield 2, Massachusetts.

/
MONSANTO *RESINOX
Nl o




Inland sailors huy RADAR

Top market is small commercial craft
Many large sets sold abroad

Domestic sales may rise in 18 months

Or 11 S73-million worth of commercial marine radar cquipment sold
by U. S. manufacturers in 1956, $5.2 million went for scts to be used
on small vesscls.

Radar has spread rapidly from ocean liners and freighters to small
fishing vesscls, harbor tugs. riverboats and cven to craft used by the oil
industry in the Gulf of Nexico.  Radar cnables experienced operators
to distinguish between a rowboat and a buoy in the dark or to find
their own slip in a fog-cnshrouded harbor.

Manufacturers of radar for large sca-going ships scll more scts to
forcign shipping lines than to domestic users.  Towever, C. O, Isclin of
Raythcon cxpects a national increase of a million dollars in the large
radar sct business in 1957, Sales will be divided between replacements
for the domestic market and initial sales to some foreign ships. Increased
shipbuilding in this country is expected to have a bencficial effect in
some cighteen months.

An increase of $800.000 in sales to small-boat owners is expected in
1957. ‘T'he boat owners you would lcast expect to use radar arce the best
prospects, according to Lavoic Laboratocies.  Vessels used on the Gulf
of Mexico and on inland waterways are the greatest potential users.
A few small radar units will be sold as standby scts for larger ships.

Even small radar units cost at least $3.000 installed.  Despite the
increased use of pleasure boats, only a small pereentage can afford a
radar sct.  Of the 150 or so vachts cquipped with radar, most arc
corporation owned.

THEATER TV trips many

A maNorvn of companies operate
closced-circuit ‘I networks. "They
sct up onc-shot closed-circuit  tv
shows for stockholder's nicetings,
sales conferences, fashion shows and
other similar cvents.,

Once has hooked up theaters for
such cntertainment  specialties  as
championship fights and the Metro-
politan Opera.

Like chieese nestled in a trap to
entice mice, theater tv initially cap-
turcd the imagination of manv,
The results have been painful to
some. One ostimate has it that
some 15 companies have entered
the fickd and failed.

Yet Theater Network ‘Televiston
and subsidiary Tele-Sessions, now
cight vears in the business, have
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produced a total of 123 big-sereen
shows. Sales and personnel mieet-
imgs made up most of the trafhe.

TN'T owns more than $300,000
i cquipment. It has 59 mobile
projectors and has a few permanent
ones installed in movie houses. Its
biggest gross take was the NMarciano-
Moore fight: $1.300.000.

A reeent company to try its
hand is  Closcdeircuit  T'elecast-
ing Swvstem, Inc. For a starter it
ordered $250,000 worth of closed-
circuit projection cquipment. It in-
tends to devote some of its cnergy
in doing color shows, a theater tv
rarity.

Sheraton Closed  Circuit 'Fele-
vision, formerly a subsidiary of the
Sheraton hotel chain, is in opera-

tion. It is in the hands of Tele-
PromypTer and known as the Group
Communications  Division.  The
firm has just ordered S1 million
worth of GPL cquipment.
Twenticth Century brought from
Switzerland a device, called Eido-
phor, which would make a full-
screen color picture possible. Fido-
phor was, perhaps  momentarily,
put aside when Cinemascope re-
vived movie business.
Development of Eidophor, how-
cver, was continued by the movie
company. Fidophor can now, savs
Twenticth Century, fill the Cine-
mascope screen with color tv.

FIRE RADIO needed

I"trr; DEPARTMENTS nced  mobile
radio. But small-town firc fighters
often limp along dependent on po-
lice radio and in some cases on the
telephone. Fven 70 percent of the
Civil Defense Mutual Aid groups—
a string of small towns pooling firc
cquipment—are without radio com-
munications.

Ialf of the cost for radio cquip-
ment for CD Mutual Aid group is
met by the Federal Civil Defense
Administration.  Congress has sct
no hmit on the total amount to be
spent by the 1'CDA for this pur-
posc.  Only S5auillion was spent
in 1956 on mobile radio by Ntual
Aid groups. This is the largest sum
since the inaugnration of the plan.
The FCDHA hopes this figure will
leap upwards.

In an average installation, a sin-
gle mobile unit would probably be
installed for aroind $S600. A basc
station wounld be somewhere be-
tween $S00 and $5.000, depending
on transmitter power ountput and
zmtcnna-snpporting tower needs.

Onc cxample of how Mutual Aid
towns operate and why they are
going into radio is the network re-
cently installed by Gl in New
Ingland. "Thirty five picces of fire-
fighting cquipment in 46 com-
munitics are controlled from a cen-
tral radio center in Greenficld,
Mass. Fhis is a big-city technique
but it covers a rural arca cut from
the states of Nlassachusctts, Ver-
mont and New ITampshire.
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Leesona No. 108 Coil Winders wind coils for the ignition system of the Wright Cyclone Model R-3350 Engine. The
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system is designed and manufactured by the Scintilla Division of the Bendix Aviation Corporation in Sydney, New York.

At SCINTILLA DIVISION of BENDIX-Leesona®
108’s wind Cyclone engine’s ignition coils

When Bendix Aviation Corporation
designed the ignition system for the
Wright Cyclone Madel R-3350 engine,
they chose Leesona No. 108’s to wind
the coils.

The job Bendix has assigned to No.
108 Coil Winders is a precision job.
The coils they wind are bound for the

ower plants of high-flying Douglas

C-7’s and Lockheed Super-Constel-

lations.

FOR WINDING COILS
IN QUANTITY...
ACCURATELY..,USE

LEESONA WINDING MACHINES
SEE US AT BOOTHS 4310-4311
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The Leesona 108 Machine is not
only a precision winder but an amaz-
ingly flexible one. The No. 108 meets
the need of a modern hand-feed winder
with quick set-up features — where
varied lot sizes and short runs are
called for. Anywhere from four to
thirty paper-insulated coils in stick
form can be wound and an cperator
can make principal adjustments in
three minutes with easily cperated ex-

UNIVERSAL

Piease send me

ternal controls.
There are no gears, no eams to re-
move. The 108 Coil Winder reduces

set-up time to a minimum.

See for Yourself

. .. how you can make your operations
more economical and flexible with the
Leesona No. 108 Hand Feed Coil
Winder.Send the coupon for details on
this and other coil winding machines.

238.6.3

INDING COMPANY

P. O. BOX 1605, PROVIDENCE 1, RHODE ISLAND, Dept. 122

D Bulletin on the Leesona No. 108 Hand-Feed Coil Winders,
D Condensed catalog of Leesona Winders.

-----------------------------------------
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iIt's a new worild

at WALTHAM

new management...dedicated
to perpetuating the skills and integrity
for which Waltham Watch
has long been famous

New management . .. firmly determined
to strengthen and expand

the instrumentation division of 106-year-old Waltham.
Skilled hands and ingenious machines. ..

devoted to producing small, precise assemblies

and miniature (or sub-miniature) mechanical

and electro-mechanical components. An ideal combination,
offering modern technology and equipment plus inherited century-old skills!
That's the new Waltham! Under Waltham’s new management

and veteran technical executives, you are assured

a continuation of its proven record in meeting the most

pressing delivery requirements. Waltham’s facilities are available

to mass produce whatever you need ...

from your drawings or to your specifications.

If precision is your first requirement, call Waltham first!

INSTRUMENT AND INDUSTRIAL PRODUCTS DIVISION
WALTHAM WATCH COMPANY, WALTHAM 54, MASS,

. Precision has been our business since 1850 -« .

OPPORTUNITIES | @vailable for senior project engineers, mechanical and electrical
AT WALTHAM design engineers and draftsmen, experienced in mechanical and
electro-mechanical design. Write Director of Personnel,
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Tool GAGE market grows

Auto and aircraft firms big customers
Precision machining sparks interest

49,000 prospect seen today

MargeT for automatic gage controls of machine tools. chicfly grinders.
looms as onc of increasing importance.  “Virtually every machine-tool
builder today ])ro(luccs nmchmcr\ that can be cquipped with automatic
gage controls.” savs Pratt & W hltnc\ s gage section head, W. C. Mullin,

Growing needs to produce to closer tolerances and cfforts to reduce
costs through labor savings and scrap reduction are sparking the current
interest in machine tool gage controls. reports the National Association
of Machine "T'ool \lzmuhl(tmcrs.

The automotive indnstry is onc of the best customers for automatic
gage controls. Auto makers have alwavs been reeeptive to Tabor sa\mg
devices. Morcover, the trend toward higher powered cars is requiring
them to produce to closer tolerances.

Another good custowner is the airceraft industry. Production to fiue
tolcrances is an ever-present problem of this industry. Narrowing mar-
gins of profit on military orders arc making its members increasingly
cost conscrous.

Onc manufacturer estimates that there ave about 49.000 immediate
prospects for external phinge grinder controls—just onc of many grind-
ing machines susceptible to automatic gage controls.

Controls CRANKSHAFT grinder

AUTOMOBILE crankshaft grinding at Cadillac Motor Co. At-
tached Airborne Instruments antomatic gage control continuously
measurces size of work during grinding
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For your immediate use
the 6 most vital assets

to insure your

EXECUTIVE
SUCCESS

U CCESSFUL ex- The six books com-
ccutives will tell rising this Library
you this simple ﬁcve been selected
faet: certain ey by successful exec-
abilitics practically utives os the ones
allow & man to most useful in de-
write his own pay- veloping the six
cheek., And one qualities of execu-
doesn't have to be tive success.
horn with these
proven executive
qualities—they can he self-developed to
i degree you may never have thongin
[)U\\lhl('—(‘.l\l]). and without Inn;.
years of study. You can help yours
itequire them with  this \pumll\ Ne-
leeted  Library of practical executive
techniques.

Helps you develop these 6
success qualities:

® Handling People ® Managing
Yourself @ Speaking Forcefully

® Writing Clearly @ Work-

ing Efficiently @ Think-
ing Straight

LIBRARY of

Library PRACTICAL
contains EXECUTIVE

these books:

:z?ro%i;\g er?;':; T E c H N ' Q U ES
- - - The Tech-| @ 6 yolumes ® 1633 pages
nique of Get-
ting Things Done| ® $20.00—payable $4.00

by the Loirds . . .|
How 1o Develop| M 10 days, then $4.00 o

Your Thinking month

Ability by Keyes| you'1l find here the best thinking
. . The Tech- on a variety of important exeeu-
nlque of Cleor| tive techniques . . . like getting
Wrmng by Gun- the best out of your associates,
ning How putting vour thoughts down clearly
9 and foreefully on paper, speaking
to Tolk Well bY with authority in front of people,
Bender . . . ond| thinking a job throngh logically,
The Technique of .im(l \uln-nin;: il(, done llnnsl efficlent
A v. All in all, you have a store
Eon'clhlln% _P;ople honse of information on deing beat
y the Loirds every job the suecesstul exeeutive
nnist knew how to handle,

SAVE $L00, Bought one al a time, the total
price of these books would be $24,00, Under this
special offer, the complete Library is available
for only $20,00—a ¢ash saving ol $1,00, And you
also have the privilege of paying for the books
on casy terms, while you use them.

SEE THIS LIBRARY 10 DAYS FREE

McGraw-Hill Book Co., Dept. FL-2-10
327 W. 41st 5t., N. Y. C. 36

Send me the Library of P'ractical Executive Tech-
nigues for 10 days' examination on approval. In 10
days [ will send $4, then §4 monthiy until $20 is
paid. Otherwlse 1 will return books poalvald

I'RINT
NAME oiiiiiiiiii et tiiiiisiiiriieieons

Address vvieiiiiiieitieeiiiiiiiiceiittecreses .
City cvevveiinanaiannas Zone. ...State........ aeas
COMPANY 1 i iiisiieinteiiarcsriiosessscone RTINS

Position . ..oviiiiiiiiiiiiiiiiiiienereas
For price and tcrms outgide U, 8.,
write MeGrawe-Hill Int’l., N. Y. ¢ FL 2-10
Y T L

Wont more informotion? Use post card on last page.
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IMPORTS OF TANTALUM ORE CONCENTRATE

2 MILLION

| MILLION

POUNDS

1949 '50 'S4 '52 '53 ‘54 's5 '56
{SOURCE :BUREAU OF MINES )

TANTALUM supply short

Miniature capacitors take half
Growth echoes transistor climb

Metal demand boosts ore imports

Taxtaruar caracrror production incrcased more in 1936 than all
previous vears combined. as quantities of the miniature components
became available for nonmilitary nses. NMakers are grmmbling that con-
sumpti(m has outstripped supplics of tantalum metal.

There were 350 times as many tantalum capacitors made last vear
as in 1949, reports IPanstecl \Icmlhnmcal In 1955, production was
135 times 1949, Production began in 19-}9.

Over half of all tantalum refined goes into capacitors. Nlinor amounts
arc uscd in cleetron tubes and rectifiers.

Tantalun’s value in capacitors stems from its ability to form a highlv
cfficient diclectric oxide film. "Tantalnm is chemically stable and has
a mclting point near 3.000 C.

A four-microfarad, 60-volt tantalum capacitor takes up onc-tenth
cubic inch, or onc-twenticth of a comparable paper capacitor’s volume.
Growth in usc of tantalum capacitors has paralleled use of transistors
and subminiature techniques.

Imports of tantaluin orc concentrates rose from 330,000 pounds in
1950 to 1.9 million pounds in 1955 and dipped to an cstimated 1.5
million in 1956, By comparison, the Burcau of Mines reports U, S.-
produced concentrates totaled 1,000 pounds in 1950, 33,000 m 1954
and 12,500 in 1955.

ALUMINUM hits 1.7 million tons

Svprry of aluminnm canght up
with demand in 1956.
Reasons arc record production

and casing of government stockpile
requisitions. 'T'he Ofhce of Defense
Mobilization  called  for  650.000

tons less in 1956 than in 1955 and
nouc for the first half of 1957,

Aluminum  prices rose  during
1956 to 25 cents a pound for pri-
mary metal. Price was 17.6 cents
m 1954, 23.7 cents in 1955,

Illectrical and clectronic equip-
ment are  the  fourth  largest
consumers  of  aluminum.  The
Aluminnin  Association  cstimates

7.8 pereent of the metal goes into
Hns category.  Alcoa ﬁ"mcs it at
10 percent and c\])c(tx thc propor-
tion will hold or increase even if
aluminnm prodoction rises 30 per-
cent by 1960, The biggest part
probably goes into wire (md cable.
Iilectronic uses inclnde chassis, an-
tennas, frames.  panels, capacitor
plates and foil. tube caps and light-
weight transformers.

Primary  aliminnm  production
hit 1.7 million tons in 1956, 1t
was 700,000 tons in 1950 and 1.6
million tons i1 1955, Expansion
during 1956 raised  production
capacity to 1.8 million tons going
into 1957,

SILICON prices
drop $30 a pound

TXPANDING MARKET for semicon-
ductor-grade silicon in the transistor
and diode field is bringing about
mercased pr()duction with accom-
panving price reductions.

Du Pont and Sylvania have cut
scmncondu(torgmdc unprocessed
siicon price from $350 to $320 a
ponnd. Price was S430 a pound
in 1952, Du Pont expects further
cuts as markets and production ex-
pand.

Processors must add controlled
imipurities before forming  silicon
into crvstals. A big problcm Savs
Morton Brozinsky, Summc Jlsprcs—
ident. is the tenacity of residual
boron. ‘The cost of silicon prod-
ncts—S$30 a picee or more for
transistors—restricts  their nse al-
though they can perform  with
higher power and higher tempera-
ture than germanimm, he said.

Solar-cell grade silicon was cut
from S180 to S150 a pound. It is
nsed in devices which convert sun-
light into clectricity.
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R-B-M Miniature Multipole
Relays of Proven Reliahility | ..o,

production prla ven products

WIRE AND CABLE e

A full "Extra Test" line of lead, test lead,
appliance, automotive and refrigeration
wires, plus submersible pump cable and
200° C. Sil-X insulations are examples of
the versatility of "Essex Engineering”.

OPEN TYPE 3 : Wire and Cable Division

Light weight, Small Size Open and Hermetically Sealed Types
for Electronic and Communication Application

APPLICATION: R-B-M Miniature Multipole Relays are used where the
prime factors in switching electronic circuits are small size, light weight and
reliability. These proven designs are produced for switching low power
circuits, low capacitance circuits and power circuits. 125° C insulation now
available on some versions. Coils can also be designed for plate circuit.

CONSTRUCTION: MINIATURE RELAYS

Magnet Frame—Four sizes available on open type relays and three sizes The Type MS Miniature Sensitive Relay is
on hermetically sealed type. ideal for any application requiring a com-

. . R . pact, highly reliable single pole D. C. device,
Contacts—Cross-bar palladium welded to nickel silver springs or button where a low cost solution is required because
contacts on Beryllium copper springs. of volume usage and competitive problems.

Request Bulletin No. MS-1.

Terminals and Mountings—Glass headers provided with either solder L YTl G

or plug-in type terminals with many various types of mountings available.
Octal type plug-in headers can be provided on the HL enclosure. Plug-in
terminals to fit either 9 or 14 pin standard sockets. Maximum of 14
pins for solder connections.

TYPICAL SPECIFICATIONS ¥

. Minimum
Mu(x:loniilum Power Maximum Contact Form With Maxi
Open Resistance Requirements | rated current at 32 V.D.C. or 115 C:;Vt\'lwit:; Enclosed
(OHMS) Per pole at V.A.C. (non-inductive load] *Wa
25° C(WATTS)
4 PDT 5 Amps. or 3 Amps.
Sf" (i ﬂoii _2— I 6 PST 3 Amps. o 375 Il HSMiir |
SPNO Porallel Contacts T i
SMD-2 9,000 1.0 Make 80 Amps. Break 20 375 HSMD-2 i3 4]
| SRS - ] Amps. at 32 V.D.C. o .
sC 18,500 16 i P”g{.f::;& or 3 Amps. 45 HPSC COILED CORDS :
o — | - ; 4 PDT 5 Amps. or 3 Amps. | = = The "spring"” in Coiled Cords automatically
7SA LAl _l§,500 i e ! 6 PST 3 Amps. — ‘4‘5 - HLEA synchronizes with moving components that
SM-RF 9,000 2 [5)"”:‘% SPOT, DPNC, SPNC, 3.75 nfg\MR;F are electrically powered. There are no loop-
— LIl | - e p——t B, 8 ing, tongling cords in the way...because
arollel ontocts, N
SAD-2 18,500 10 Moke 80 Amps. Break 20 45 HLSAD-2 Slic] Seeh Gl G Ui &8 aueioeh
Amps. at 32 V.D.C. Write for new literature.
*Other ratings and specifications available. Cords Limited Division

@ For additional information write for Bulletin No. 1050
Yy

RBM DIVISION

Manufacturers of Magnetic
Controls and Devices

WIRE CORPORATION

/LOGANSPORT. INDIANA
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firms push INFRARED

Detection equipment guides missiles
Use possible in aerial inspection

Cells in telescope detect star heat

Invrarep detection cquipment for guided missiles,
bombing, countermeasures, firc control and recon-
naissance today is onc of the hottest items in Amer-
ica’s military rescarch arsenal.

The list of clectronics finms engaged in infrared
work for the government is growing, but few con-
tract awards arc publicized. There are close to 30
companics now involved.

I'he speed and offensive power of jet aircraft and
guided missiles have made infrared detection a vital
factor in survival against possible attack Dy these
weapons.  For example, infrared antiaircraft cquip
ment can pmpoint the hot cxhausts of powerful
cngines and the high skin temperatures of airframes
moving at great speeds.

Infrared detection systems for missiles such as the
Navy's Sidewinder cnable them to find their targets

MILITARY electronics

RCA plans to cstablish a Special Systems and Development depart-
ment to carry on rescarch and development in such projects as air-
bome fire-control and missile launching svstems, communications and

data handling.

Amcrican Machine and Foundry expects substantial demand for its
radar beacon, similar to the AN/DPN-19, for tracking rockets and
guided missiles. The beacon’s receiver picks up a single or double
pulsc-coded signal from ground radar. Its transmitter responds with a

single pulse for tracking.

First of 16 destrover-type vessels planned for the Navy’s nuclear-

without producing energy that would betray their
own positions.

Somc idea of the potential of infrared systems for
military usc may be obtained from a recent statement
by a British scientist, I'. I£. Jones.

Jones says the sensitivity of a modern lead sulphide
cell is such that when one is mounted in a telescope
it can deteet the heat from stars. Tle adds that the
fast response time and high sensitivity of the detce-
tors makes it possible to detect small changes in
temperature with a scanning svstem and thereby
build a thermal picture.

Onc manufacturer claims to have produced 24
different infrared detecting svstems for the Air
Force, Navy Burcau of Acronautics and the Arnmy
Signal Corps. All arc under sccurity wraps.

Reconnaissance svstems and  terminal  guidance
phasc systems for missiles have also been developed.

An infrared reconnaissance system  cannot  be
jammed by known clectronic countermeasures or
readily fooled by camouflage.  Neitler is its position
revealed.  Its ability to detect over a wide area
suggests possible use for acrial inspection as called
for in President LKisenhower's “open-skies” plan.

CONTRACTS
awarded

IBM has a $9.870,000 order from
Air Materiel Command  for the
B-52's bombing navigational sys-
tems, optical and radar.

Elgin National Watch was awarded
a $600,000 contract by the Navy
Burcan of Ordnance for production
of fuzes, safety and arming mech-
anisms and related items for the
Sparrow, and for a still-classified
missile.

powered guided missile fleet was commissioned last month. The

USS Gyatt is the third Navy warship to carry the guided missile
designation. The other two Boston and Canberra, are cruiser types.

All three launch Terriers, clectronic guided mussiles.

Improved radiosonde, weather-sensing radio transmitter cjected from
aircraft to determine weather characteristics in inaceessible parts of

Atomic  Engincering  Corp.  of
Grand Junction, Colo., has con-
tracted with Rossford Ordnance
Depot  to  supplv  low-voltage,
heavy-duty test scts amounting to

$202.157.

the world, has been developed by ARDC's \Wright Air Development

Center. New version, more accurate and adaptable than its predeces-
sor, costs $80. Older version cost $100. Somc 25,000 radiosonde
arc dropped cach vear by seven weather squadrons flying daily in the

northern hemisphere.
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General Precision Laboratory has
announced a contract of almost
S17 million with Air Materiel Com-
mand for additional quantitics of
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AN/APN-81 and AN/APN-90 dop-
pler navigation svstems currently
used in a varicty of Air Force air-
craft.

Sperry has been  contracted by
AMC for APN-39 airborne radar
svstems amonnting to $6,471,402,
Used for navigation and weather
surveillance,  the  equipment  has
been ordered in great numbers for
troop and cargo-carrving transports.

Curtiss-Wright has contracted with
AMC to fumish cngincering and
technical data and installation scrv-
ices for C-121C flight simulators
tvpe NIB-44, amounting to $1,007,-
753

GF wus awarded a $5,518,962 con-
tract by ANIC for world-wide con-
tractual depot level maintenance
and supply support of radar scts
AN/CPS-6B, AN/IPS-6,-7.-8.-10,
AN/GPS03, AN/GPA-37. AN
NIPS-11,-14, iff and v1dco map])ing
cquipment, and other associated
back-up material.

Link Aviation has received a S2.-
100,000 ANIC contract for I°-106A
flight simulator trainers,  (Tvpe
NMB-42), spare parts, special tools
and engineering data.

Ogden Air Matericl Area, Tl
Al'B, Utah, has contracted link
Aviation for NModifications amount-
ing to $3.180,000 of 1891 flight
simulators ('I'vpe S-14).

Westinghouse has received a $529,
000 contract, including construc
tion and cquipment costs, from
ARDC’s Rome Air Development
Center for experiments with over-
the-horizon  scatter  propagation.
The program  which  began  two
vears ago, iy designed to provide
answers to long distance uhf trans-
mission problems.

The experiment consists of two
communications  stations—a  re-
ceiver station near Baltimore and
a transnutter installation 285 miles
awav i Verona, N. Y,

Minncapolis-TTonevwell has under-
taken a half-million dollar  study
contract with ARDC  for design
work, mock-ups and  wind-tunnel
models of a new air-to-ground
rocket.
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McGRAW-HILL

MAILING LISTS
WILL HELP YOU

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

Direct Mail is o necessary supple-
ment ta o well raunded Business
Paper Advertising pragrom,

600,00 octual names of the tap
buying influences in all the fields
covered by the McGraw-Hill publi-
cations make up our 150 mailing
lists. These lists are built and main.
tained primarily far our own use,
but they are available to yau far
Direct Mail purposes. Pick out a
list of YOUR praspect fram avur
Industrial Direct Mail Catalague.
Mare and mare, pragressive campa-
nies are using Industrial Direct Mail
regularly as an advertising medium.
They effectively allocate o partion
of their cancentrate on the best
business publicatian,

For complete, delailed informatian
obout our service, fill in the coupan
or write far yaur capy of our free
Business and Industrial Direct Mail
catalogue,

Mc GRAW-HILL

OIRECT MAIL LIST SERVICE

Direct Mail Division,

McGraw-Hill Publishing Co., Inc.

330 West 42nd St., N. Y. 36, N. Y,
Please forward my free copy of the
McGraw-Hill ‘“‘Industrial Direct Mail
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% Telectro

RADIO NAVIGATION

COMPONENTS such as these are helping designers of radar, telemetering

DrsicN ENGINEERS working on radar, countermeasures. tclemectering and
microwave communications svstems have available a variety of new
components.  An antenna designed by Sage (P1) combines a dipole
and a parabolic dish to opcrate at 1,000 to 1,350 mc and 2,750 to 3,000
me or other pairs of specified frequeney bands. A 75mc antenna
developed by Telectro (P2) is intended for use with aircraft marker-
beacon receivers.

Donglas Microwave’s (I3) broadband coupler is said to have a mini-
mum dircctivity of 23 db in the frequeney range from 100 to 3,000 mc.
An r-f probe by Narda (P4). for usc with all waveguide and coaxial
slotted lines having 3-inch mounting holes, is tunable from 900 to
18,000 mec. Attenuation readings over the frequency range of 50,000 to
75,000 mc arc provided by F-R Machine’s (P5) variable attenuator.

Kahle (P6) has developed cath-
ode-ray tube scaling machines which
arc said to handle unusual shapes
including neck lengths up to 40

A linc of ultrasonic gencrators
designed by Gnlton (P9) fumishes
500-watt r-f outpnt at a varicty of
frequencies  for  operating  ultra-
mches. A complete line of sonic tramsducers in cleaning. chem-
60 and  400-cvcle servo  ampli- ical processing and soldering opera-
fiers offcred by Industrial Control tions. . Tcktronix’ (P10) tvpe
P7) is designed for use with all 126 power supply has been  de-
widely used servo motors. signed specifically to operate their
Amplenol (P§) announces  two mdicators or waveform gencrators.
coaxial cables for high-temperature Printed-cirenit  terminals are
applications which feature nonmag- available  on  Phillips  Control’s
nctic conductors. (P11) tvpe 8 relays.

For more informatior circle numbers in
SECTION B, READER SERVICE CARD (facing p 48)

February 10, 1957 — ELECTRONICS business edition



designers

4,400 MC

d 5 S
Douglas 3 x
Microwave 3 w
Sthestt .
o | o o

-

ON

and navigation cquipment to do morc things and to do them better

Vidaire’s (P12) high-pass filter
cuts off frequencics below 50 me to
reduce interference in tv interime-
diate-frequency bands. . .. A 14-
inch closed-circuit tv monitor by
Kay Lab (P13) is claimed to require
no line amplifiers when connected
to the camera control unit by a
single coaxial cable up to 1,000 fect
long. . . . Birtcher's (P14) rctain-
cers for holding tubes and compo-
nents in place during scvere shock
aud vibration are casily removed for
servicing cquipment.

A d-c power supply with stcady-
state regulation accuracy of 0.01
pereent has been  announced by

Perking  Lngincering  (P15)  for
computer applications. . . . Pano-

ramic Radio’s (’16) sonic analvzer
is claimed to provide a rapid graphic
prcscntuti(m or permancent record
of the performance of jet and re-
ciprocating cngincs, business ma-
chincs and pumps by converting
sound vibrations to clectrical wave-
forms. Combined push-pull
switches and  printed-circuit  tyvpe
volume controls arc available from
Mallory (P17).

T'ransitron’s (P18) swcep gencer-
ator incorporates a standard signal

gencrator and oscilloscope for meas-
uring  sensitivity,  sclectivity  and
image rejection of vhf and uhf re-
ceivers. ... \ rotary test head an-
nounced by Millitest (P19) per-
mits indexing of the shaft position
of potentiomcters, resolvers  and
svnchros. . . . Solenoids are avail-
able from Menlo Park Enginecring
(P20) which have been designed to
supply the magnetic focusing ficld
for traveling-wave tubcs.

Micro Gee’s (P21) tumntable for
testing rate gvros can operate in
temperatures  between  —67 and
187 1I°. . . Data repeaters made by
Feedback Controls (I’22) for usc
in aircraft instrumentation can fur-
nish remote indication of shaft
position and a-c and d-c voltages.
... A power supply furnishing a
continuously variable output from
zero to 30 volts has been designed
by Dressen-Barnes (P23) for tran-
sistor applications,

Allen-Bradley (P24) announces a
flared ferrite  deflection-voke  core
for 110-degree picture tubes which
is claimed to weigh 30 pereent less
than conventional cvlindrical corcs.

.. 'Thermal relavs by Networks
Flcctronics  (P25) for computer
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High Power*
Oscillator

200-2500 mc/s

Here is a proven source of de-
pendable, high-level r-f power
that provides complete cov-
erage from 200 to 2500 mc/s
with just one simple band
change.The model M1141 pro-
vides exceptional frequency
stability and choice of self-
contained sinusoidal or square
wave modulation. These fea-
tures, plus reliable, trouble-
free operation, make the
Miltl the best general
purpose oscillator available
anywhere. Look at the speci-
fications listed below.

MAXSON MAKES

Specifications
Frequency Range:

200 to 2500 mc (in two bands,
200-1050 and 950-2500 mc/sec)
Coverage to 3000 mc/s upon spe-
cial request.

*Power OQutput:

200- 400 mc—at least 40 WATTS
] 400-1050 mc—at least 25 WATTS
1000-2500 mc—at least 10 WATTS
‘ (Power output variable by front

panel control.)

Calibration Accuracy:

+1% or =5 mc, whichever is
‘ greater

Resettability: <0.1%

Qutput Impedance:
‘ 50 ohms (nominal)

Modulatien:

1. External; 2. Internal square-
wave, 400 & 1000 cps; 3. Inter-
nal sine-wave, 400 & 1000 cps;
4, CW

Power Reguirement:
115V a-c, 50/60 cps, single-
phase, 375-watt

Request “Maxson Instruments
Catalog Sheet 1014,

_ 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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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, triggering,
temperature and motor
control, 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 tind basic circuit ideas for a particular ap-
plication—consult this Dbig, handy collection of
tested circuits — selected from recent issues of
Electronica and classified and jndexed for quick use.

Just Out!

Handbook of
INDUSTRIAL ELECTRONIC
CONTROL CIRCUITS

By John MARKUS and Vin ZELUFF
Electronics Magazine
3562 pages, 412 diagrams, $8.75

Following 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. 1n 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.

a companion volume . . .

Handbook of
INDUSTRIAL ELECTRONIC
CIRCUITS

By Markus and Zeloff

Contains 433 different industrial elec-
tronic circuits for tinmediate practical
use. For each circuit there is & clearly-
drawn diagram along with a brief yet
comprehensive description. 272 pages.
433 ditagrams $7.50,

—_——————— e — ————

| McGraw-Hill Book Co.. Inc. Dept. FL-2-10 |

I 327 W. 4ist St., N, Y. 36. I
Send me book(s) checked helow for 10 days’ exam-

| ination on approval. In 10 days I will remit for

l book(s) I keep, plus few cents for delivery costs,
and return unwanted hook(s) postpald. (We pay l

l dellvery costs if you remit with this coupon—same l
return privilege.)

l 0 Markus & Zeluft——Indust, Efect. Control Clre.— l

| $8.75 '

I O Markus & Zeluff—Indust. Elect. Circ.—$7.50 '

| PrRINT) i

| Name ..., LN I

P oAddress .oovniiniiiiiii |

= (B 600000006000000000 Zone. .. .. State........... I

l Company ..eivviieiernnrioiiatsnrentaniiecannys I
Position ... i ittt . l
For price and terms outside U. S. 1'L.2-1

| McGraw-Hill Book Co.. Inc. Dept. FL2-10

b e e e e e e ————
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and tclemetering applications  arc
claimed to withstand cxtreme cn-
vironmental conditions. . . . A
d’Arsonval torque motor has been
developed by Westinghouse (1°26)
for usc in miniaturc gVTOSCOPCs
used in firc-control svstems,

Iischer & Porter’s (P27) tran
sicnt converter for use with tur-
bine-type flow meters accepts an
mput varying in frequeney and pro-
duces cither an analog output for
oscilloscopes or recorders or a digi-
tal output for counters. . .. A 110-
degree 17-inch tv picture tube an-
nounced by Sylvania (P28) weighs
3 pounds less than its comparable
90-degree tube. . . . Tensor (P29)
introduces  automatic  sampling
switches which permiit sequential
testing of large numibers of clee-
tronic components under operating
conditions.

A linc-operated pIl meter offered
by Photovolt (P’30) costs less than
S100. . . . Decsigned to operate on
cither 6- or 12-volt batterics or
117-~volt a-c power, a mobile radio
made by Sands Associates (P31) for
railroad applications has an Ske
bandwidth. . . . A Timiter amplifier
designed by Electronic  Systems
(P32) for transmitter modulation
control fcatures a squelching sys-
tem for limiting audio frequencics.

TTermes Plastics (1°33) announces
a mctallic engraving stock for pan.
cls where grounding or shiclding
cffects are required. . . . A rate gyvro
produced by Huwmphry (P34) for
missile applications is claimed to
withstand scvere shock and vibra-
tion. . . . Beckiman kstrmments
(P35) is manufacturing a  trans-
formation ratio meter designed to
provide a dircet indication in per-
cent  deviation  of  transformation
ratio of a svuchro from idcal ratio.

Portable x-ray cquipment made
by Andrex (P306) is suitable for
periodic inspection of aircraft door
frames for cracks and corrosion and
a recheek of previons welding re-
pairs. . . . A screwdriver actnated
switch is available from Micro
Switch (P’37) which climinates the
spacc required for a knol and can
be  mounted * in out-of-the-way
places on clectronic chassis.

A machine for vibration testing
has been produced by Ahrendt In-
strnments (38) and features con-
tinuously variable control of ampli-
tude and frequeney. . . Advance
Electronics” (P39) dclay nctwork
can provide delavs up to 1,000 mi-
croscconds for testing of precision
triggering svstems and computers.

. Ifischer Scientific (P40) has
developed o transistor relay  unit

l

ARMED Torces use Dage closed-cirenit tv to report weather conditions at
Grandview Air Force Base, Mo. Pilots in squadron bricfing rooms sce

maps instead of listening to descriptions
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for applications such as control of
temperature where only a small
amount of power is available,

A printed-circuit  tvpe volume
control, designed by Mallory (P41)
for usc in transistor circuits fea-
tures a gradual resistance rise from
zero over the frst 20 to 30 degrees
of rotation. . . . Haydon’s (P42)
clapsed-time indicators for record-
ing running time of clectronic ap-
paratus have low power consiump- F BN
tion so that thev can be located at SERVO
some distance from the cquipment.

. .. Allen-Bradley (P43) announces MOTOR- \
a line of S-watt low-noise variable — GENERATORS - — — — — — — . _
]

resistors for such industrial applica- | FOR EVERY
4

tions as magneticaumplifier motor-
control circuits. /\\( PURPOSE
. . ~ /
Anchor Plastics (P44) is produc- \ /
ing nvlon extension shafts with %

flattened ends which are claimed to
climinate the need for knobs.
A portable ccho-free chamber de-

signed by Fekel (P43) is expected Kearfott Servo Motor-Generators are charactetized by low rotor inertia, low
to facilitate studv of the acousti- time constants and high stall torque. Motor-Generator combinations pro-
cal behavior of radio, tv and audio vide ¥2 to0 3.1 volts per 1000 R.P.M. with an extremely linear outpuc over a
cquipment. . . . Good Flectronics' speed range of 0—3600 R.P.M. and useful output up ro 10,000 R.P.M.
(P46} 50-channcl selector  switch ¥New Size 11 low tost, Servo Motor-Damping Generator Type R 809,
has been designed for strain gages,
thcrnllocouplcs, transducers  and CHARACTERISTICS ' T
multichannel testing.
TYPE MOTOR GENERATOR |
Countinuounsly  variable outputs OUTPUT
¢ o 2 volts to 10 STALL TORQUE | NO LOAD SPEED | FUND NULL | LINEARITY
rom zero to 32 volts at up to DAMPING
amperes arc available  from Uni- : SR 35 0L IN. 6000 ';l;l 5%
. - . .30 <IN 3/1 .
versal Electronics” (P47) magnctic- NEW & 809 83 OZ. IN: 5500 25/1 3%
. ; 3 N 25/1 .
amplifier power supplv. . . . A linc Size 18 24 or m. 3000 22;1 3%
of accclerometers announced by 2 @50 B0 231 %
Gulton (P48) for mcasuring vary- i RATE ]
) . ; ! SIZE 15 45 OZ. IN. 10,500 170/1 5%
g cnvironmental data up to 40 i Iy 15" 07 iN. 4700 350/1 2% i
; ! 2.4 O IN. 350/1 :
cps covers the amplitude range from { SIZE 18 30 81, IN. 3388 350;1 3% i
Ito 10 g. . . . Dual concentric- [*INTEGRATOR ]
shaft  precision  potentiometers ek ;32 9L IN. 6300 40001 1%
. . . L IN. 4500 -
available from Waters (P49) have gg: }: 1.35 OZ. IN. 7200 ;ggﬂ aZ
9 2.4 Z. IN. .06
standard - and }-inch shafts con- SIZE 18 ol A PR 333/1 .84;% d
trolled b\ a dual k]]()b. *Integratar Tachameters are temperature stabilized
[y S [P PR i

A scven-cell sclenium  rectifier
announced by F cdc.ral I'elephone Kearfott componcnts satisfy all re-
and Radio (P50) is constructed quirements far high accuracy, light

veight and small size.

so that the cclls are placed flat "

. ¢ 1 KEARFOTT COMPONENTS INCLUDE :
against cach other with no center

Gyros, Servo Motors, Servo and Magnetic

shaft required. . . . Weston’s (P51) Amplifiers, Tachometer Generators, Her-
. . : . e metic Rotary Scals, Aircraft Navigational
two-pen recording instrument has Systems, and other high accuracy mechans A suesiciaRY oF

two independent amplifiers so that ical, clectrical and electronic components.
comparative recordings can be made fﬁzdof‘}’fcrb‘c'gﬁ:g;n‘f;:: -“of‘",’,‘jc,"{s,cfg”;.‘;ff
m the laboratory or on the pro-

duwction line. . . . Precision wire-
wound resistor networks have been
relcased by Fastern Precision Re-

KEARFOTT COMPANY, INC., LITTLE FALLS, N. J.
Sales and Engineering Offices: 1378 Main Avenve, Clifron, N. ),
N oo X N Midwest Office: 188 W. Randalph Street, Chicaga, Ill.  Sauth Central Office: 6115 Dentan Drive, Dallas, Texas
sistor (P52) which fit the front West Coast Offices 253 N. Vineda Avenve, Pasadena, Calif,
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for complete
selection of Basic Requirements
for your Coil Winding needs it’s ...

Coil Winding Equipment o. )

write for complete
technical literature

L)
[ —4

experience pays

let TWS* prepare

your industrial literature

*TECHNICAL WRITING SERVICE
McGraw-Hill Book Co.
330 W. 42nd St, N.Y.C.

send for information

pancl of strain-gagc amplificrs.

Photosensitized copper -clad
sheets, available from Keil Engi-
ncering (P53). are said to make
possible  ou-the-premises produc-
tion of ctched-circuit pancels. .. .
Toggle switches  available from
Carling Llcctric (I’54) feature col-
ored plastic toggles for color coding
of clectronic pancls. . . . Franklin
Electronics” (P35) pulse gencrator,
for calibrating nuclear instruments
such as lincar amplifiers and radia-
tion spectromcters, is said to Dbe
stable within (.02 pereent per day.

Amperex’s (P36) twin  tetrode.
tvpe 6907, designed as a class C
amplificr for mobile and airborne
communications cquipment, deliv-
crs 25 watts at 462 mc. . . . Sub-
miniature potentiometers available
from Ace Elcctronics (P57) arc
claimed to be lincar within 0.1 per-
cent. . .. Weldex (P3S) anmounces
5- and 10-kva bench-tvpe welders
designed for light nonferrous metals
such as arc used in clectron-tube
manufacturc.

A 9-pin miniature  socket an-
nounced by Svlvania (P39) for
portable tv applications offers pro-
tection against corona. . . . Indus-
trial Gauges' (PO0) high-speed clec-
tronic inspector has been designed
to check internal and external sizes
of machined parts. . . . Four simul-
tancous regulated bias voltages are
available for substitution in color
and black and white tv alignment
with  Precision’s  (P61) multibias
supply.

Borg Fquipment’s (P62) smgle-
turn lincar precision  potentiom-
cters arc said to mcet all military
enviromuental rcquiruncnh R
A linc of hasic mcters offcred by
WacLine (P63) offers high sensi-
tivitv, high torque-to-weight ratio
and mects  the requirements  of
MIL-M-6A and  MIL-N-10304A.

. Macdonald’s (Po4) sleeving
cutter can produce up to 10,000
picces per honr and is said to cut
glass fibers and silicone-coated ny-
lon tubing without crushing.

Size 10 scrvo motors designed
by Avionics (P63) for usc with
transistor amplificrs are said to be
less subject to single phasing.
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Want a TALL tv tower?

Airspace Panelapprovalsrun high
Compromise is working method .

JIGTSC works on firmer rules

How mcin 1s 1oo mcn for a tv antenna tower? The
answer is, "It depends.”

By the end of 1955 there were some 25 tv towers
over 1,000 feet. “I'here are at the moment 43. One
cstimate for 1957: 20 morc.

‘There is a compelling reason for as much height
as can be attained. ‘The higher the tower. the more
people reached by the tv signal. “I'e more people
rcached. the more money the station can make.

Towers less than 500 fect arc acceptable by the
FCC. Not antomatically, however, if they are near
airports or on a mountain peak where they claw
into an airwav corridor.

For any tower over 500 fect the FCC asks the
advice of the Airspace Panel in Washington.

The Airspace Panel is aviation’s attempt to allo-
cate spacc for everything that sticks up tall or flys in
the air. Its board is composed of Army, Navy, Air
FForce and Commerce Department representatives.

Industry hoosts
TAPE sales

Somc 5,000 towers over 500 feet tall have formally
been considered by Atrspace Panel since 1950 for an
opmion. It rejected only a handful.

Compromise has been the reason for the good
record. "The Pancl has been obliging. It has moved
airwavs and raiscd minimum  altitudes for plancs
rather than object.

Tv stations have also been tractable.  NMost have
gonc infornally to acronautical authorities ncar home
for opinions before asking for constriction permits.

Atrspace subpancls, cight of them across the coun:
trv. have aided stations.  They have worked out
acceptable compromises on tower sites and heights.

Three split opinions on towers have been sent to
the FCC by the Airspace Panel. In each case the
Commecrce Department approved while the services.
all three, voted nay.

In two of the cases, KSWS-TV, Roswell, N. M.,
and KGFO-TV, Fnid. Oklahoma, were given the go
ahcad by the FCC. KSWS-TV will have the tallest
tower in the nation. 1,610 feet from the ground. it
will be 6.086 fect above sea level.

Final FCC approval for the third split decision is
still in the future. WSLA-TV, Sclma, Alabama,
wants a 1.993 foot tower.

MacNeric tarr ararerr, which
grossed S12 million in 1956, mav
reach S20 million this vear. Con-
servative  estimates figure on at
least a 25-pereent increase in tape
consumption.  One  enthusiastic
manufacturer expects industrial de-
mand for pulse-recording tape to
push this vear's gross above S23
million.

Onc future market is just now
opening up: Tv tape.,

Video recording will make only
a ripple in 19575 consumption of
magnetic tape, savs 3M. Indus-
trial uses now consume 10-15 per-
cent of the magnetic tape pro-
duced. This arca is expected to
show the greatest growth as more
tape-fed  compating  svstems and
data-recordens hit the market. Ul
timately, industrial uses may ac-
count for half the market.

FGC actions

Edncational tv channcls arc becoming available for commercial alloca-
tion. Relcase of channel 5 in Weston, W. Va. marks the sccond
time the Commission has unreserved a vhf channel. In the previous

casc a uhf channcel was substituted.

Hearings on the reinvestigation of allocations of frequencies in the
bands above 890 mc are sct for April 1.

AT&T gets anthority until June to conduct two-wayv radiotclephone
tests with RCA Communications at Tangicer, Morocco.  This is to
determine the feasibility of establishing a direct circuit for radio-
tclephone scrvice between the U. S, and Morocco.

Jackson, La., loses channel 18 to Baton Rouge, La. and gains channcl

59.

Great Western Radio Co. was granted a construction permit for a-m
station in Midland, Texas.

KBTX-TV, Brvan, Texas, plans to be on the air in a couple of months.
Channcl 3 wus originally assigned as an cducational outlet, hut the
Brazos Broadcasting Co. finally got the FCC nod,

=]
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- duygned MW‘“ DEPENDABILITY
; 360-440 CPS BENCH TYPE IS OF
! Variable Frequency Power Supply PRIME

CONCERN

Operating from standard 115v 60
cps power, the Model 1460 pro-
vides 400 cps 100-130 volt supply
at any bench position. Utilization
e of units of this type allows testing
= at 400 cps - 10%, at any individual
position without interference with |
any other test position. The unit | e

can be easily operated by un-
skilled personnel.
} = Catalog "M" describing this unit as well as
: other CML generators in the power range
4 of from 50 VA to 80 KVA in single and
1 three phase units and frequency range of

OUTPUT - 100 V. A.
DISTORTION - 29,
STABILITY . | CPS
REGULATION - 19,

20 cps to 60 KC with all specifications listed,
is yours on request.

Our design engineering department is at
your service to design and custom-build o
power supply unit for your specific need.

COMMUNICATION MEASUREMENTS LABORATORY, INC.
350 LELAND AVENUE, PLAINFIELD, NEW JERSEY

HIGH SPEED DIRECT DRIVE
Gearless BOBBIN WINDER
Adjustable Winding Length

Gears eliminated by
new pitch selector; no

gear changing between om._ |
jobs required. Merely e F
set selector lever at de- 529 [ ‘!’3 _

sired pitch and wind all
types of random wound ’
bobbin coils, solenoids, —_ ==
repeater and relay coils
up to 2” OD using 27 to
46 gauge wire.

66-700 turns per inch winding range. Speeds up to 8000 RPM obtained
by direct drive between motor and spindle. Fine wire breakage pre-
vented by 3-second slow-start which is dialed in or out as needed. 312"
max. traverse for any single continuous winding. Winding traverse
infinitely adjustable between 8" and 3%". Max. loading distance for
multiple winding 8%". Output end of spindle 2", flatted shaft.

Time-saving fingertip re-settable wire guide permits instant re-setting
to identical starting point after completing cach winding cycle. Time-
saving single shot lubrication permits instant, clean lubrication of all
high speed bearings by simply lifting plunger. Tension, pre-determining
automatic counter, magnetic brake and positive locking compression-
type tailstock furnished.

Save time, increase production, lower costs with Model 312-AM.

GEO. STEVENS MANUFACTURING CO., INC.
Pulaski Rd. at Peterson, Chicago 30, 111,
The most complete line of coil winding equipment made
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STATION moves
and plans

I-M network of fine music stations
was formed on the West Coust.
Stations KIS\, Scattle, \Wash;
KPI'NIL, - Portland,  Orc; KNIV,
Reno, Nevada and KIEAR, San
Francisco are the first to partici-
patc.

WBBR, Brooklvn, N. Y., was sold
by the  Watchtower  Bible and
Tract Society to T'ele-Broadeasters
for $133.000. 'T'clchbroadcasters al-
ready owns fve stations.

WIEBK, Tampa, Fla, was bought
for S134.000 from ITillshoro Broad-
casting by W Walter "Tison.

Ohio University was granted a con-
struction  permit for a-m educa-
tional station in Athens, Ohio,

Macon County Broadcasting Co.
was granted o construction perit
for a-m station in Franklin, N. C.
Ovwmners are Graves ‘Tavlor, Henry
G. Bartol Jr. and John 1% Bovd.

KGVO-TV, along with a move to
new quarters i downtown  Niis-
soula, Mont., changed its call let-
ters to KNISO-TV.

KYME, Boise. Idalo. 1s now con-
trolled by Roger L. Tagadone. Tle
purchased the necessary stock from
Richard K. and Virginia L. NMoouey.

KENX, Portland, Ore.. the last West-
inghouse Broadeasting radio outlet
to have a network affliation, has
gone mdependent. Formerly  tied
to the ABC network, it follows the
path of the tour W estinghouse
stations which broke off from NBC
fast summer.

WWRIL-FM, New York, N. Y.,
after three vears as a nonconner-
cial station, began accepting com-
mercials. Along with its move, it
mercascd  program time by nine
hours a dav.
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ASSEMBLY lines for AiRescarch’s angle-of-attack  computer  lium
bringing . . .

New life to PHOENIX

Federal dispersal uproots plants
Southwest sun draws them

Labor pool, taxes are also trumps

NMaNvracTerERs are moving to Arizona.  Pushed by the govermment's
dispersal program. and pulled by the lure of lush, uncropped labor pas-
tures, they have begun to trek inland.  Since March. 1945, over 200
manufactirers—many in clectronics—have located plants or hranches
in the state capital at Phocnix.

Garrett’s AifRescarch was the first major firm to take the long. drv
lcap into Phocnix.  Within the last two vears, they have been followed
by Motorola’s semiconductor plant, Sperry Rand’s new Sperry Phocenix
division, GE's computer department and Goodvear Aircraft’s clectronic
research department.  New plants start at a current rate of four a
month.

Emigrants rcadily trot out their rcasons. T'he principal one is the
climate. The air is clear, ¢rv, sunnv (313 davs of sunshine vearly, nican
temperature 694 degrees).  1lving weather for flight-testing is no
problem.  Electronics manufacture and assembly are simpler. with
fewer problemis of liumidity and temperature control.

The climate attracts 25.000 people to Phoenix everv vear. There is
a labor surplus despite burgeoning industry.  In Tucson, TTughes Air-
craft plant manager William Wooldridge savs flatly, “We have no labor
procurcment problems.”  1lis turnover is 1.6 pereent, less than half
the national avcrage.

Ihe tax climate in Arizona encourages industrial growth. There is
no tax on manufacturers’ inventories, Federal sales or goods warchoused
for delivery outside the state.
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ON OUR STAFF

= If you need effective, highly /4
readable, smartly illustrated
£ company literature (booklets, %
. pamphlets, manuals) to display
b your products, inform the public 3
s of your operations, attract key 3}
52 personnel to your plant, and per-
i form any of the other communi- 74
K& cative functions vital to your 7}

% business, let TECHNICAL WRIT- _

e
&

L WRITING - EDITING
G ILLUSTRATING g
PRINTING

£ your specifications. We give com- 4

i’ plete service—from research and 4
8 P

£% planning through writing, design,

b your staff. It will save you time 3§
. and money. Es.

N

RS — We Prepare —
i EQUIPMENT MANUALS
'’ HANDBOOKS o

PRODUCT 3
PAMPHLETS o REPORTS 7
£ BROCHURES ¢ COMPANY Z
iz HISTORIES o PARTS LISTS

o
and other such special material.

7.

5y

Write ® Phone

TECHNICAL WRITING SERVICE

McGraw-Hill Book Co., Inc.*
330 W. 42nd St., N. Y. 36, N. Y.
LOngacre 4-3000
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MEMORIES search faster

Large random-access types appear
Parallel operations performed simultaneously

Other new systems gain wide acceptance

WiNteER MpkriNeGs of the professional socictics, and big electronics-in-
business shows, are being used to introduce new computer memorics
to the business community.  Computermakers are evolving new con-
cepts of information retrieval. Parallel scarching is one of the kevs.

Computers now on the market can record data fast cnough for most
business problems.  ‘The tougher nut to crack is how to find one picce
of information among millions. and find it quickly.

Fastman Kodak. developer of the Minicard coded-microfilm memory
svstem, is hielping Burcan of Standards work out the bugs in a machine
called Fosdic.  New Fosdie svstem photographs the Weather Burcau’s
punched cards, uses a flving-spot scanner to scarch and scleet related
data. Tt can record its output on maguctic tape or punch it into cards.

Burroughs is now producing the Datafile, which stores up to 20
million characters on fifty free loops of magnetic tape.  The machine,
about the size of a deepfreeze. takes an average of 14 seconds to find
a 200-character block,  Units rent for S825, scll for $25.000.

IBAL produces a magnetic “jukebox™ memorv.  The disk storage
unit, called Ramac, can hold up to 5 million characters, which arc
accessible in under a sccond.

Remington Rand’s principal entry in the data-retrieval ficld is the
Univac VFile-Computer. "T'his magnctic-drum svstem can store 1.8 mil-
lion characters, gain access to any character in less than 15 of a sccond.
Iile Computer rents for upwards of $2.500 monthly.

Underwood docs not vet build a parallelscarch memory, prefers
instcad to scparate computing and file-processing functions in  their
Llccom 125.

Potter Instrument’s Ram stores digital information on “pages” of
magnctic material,

Kids want electronic TOYS

Frectroxic tovs worth over $5
million were sold last vear. They
were only a tiny part of the total
tov market.  But  tov  industry
sources say the figure could chimb
rapidlv due to the romantic appeal
clectronics has for voungsters.

Remeo Industries hit the jack-
pot i 1956 with transistor radio
kits selling at $7 and S10. Fach
contained one Tung-Sol or Clevite
transistor. A Remco  spokesman
said that over 500,000 kits were
sold and the company plans to
make them again in 1957,

All evidencee points to increased

BUILD-IT-YOURSFELF radio uscs
onc transistor, onc diode

sales of clectronic tovs, according
to Tov Guidance council ofhcials,
The Tov Information burcau of
the T'ov Manufacturers of U. S, .\,
reports a heavy demand at retail
outlets.

If prices can be dropped. Irving
Levv, general manager of Keneddy
Brothers,  tov  distribntors,  savs,
clectronic tovs will scll big. The
oulv scrious drawback has been the
difficulty manufacturers have
keeping prices within the mass toy
range.

A case in point is a Japanese ra-
dio-controlled bus. Levy's fimn and
others sold 50,000 in the U.S. after
the price was dropped from $25 to
S13. A U, S, firm tried to market
a radio-controlled car at S65 and
fatled. A German radio-controlled
bulldozer was a flop at S40.

'The Japancese bus is operated by
a six-pulse radio svstem incorporat-
ing a spark transmitter and carbon
crystal receiver,

PHONO szles
press $Y2-hillion

Tuoere 1s A happy war going on in
the phonograph industry between
the mass-producers and the custom
component makers. They clash on
the definition of “high fidelity™.
But production on both sides 1s
climbing.

High fdelity labels are put on
some phonographs sclling for under
S50.  Prices, however,  generally
start at S100. The hobbyist assem-
bling a hi-fi svstem from custom
componcnts Currcntly I)cgins at
about  $200 but will  probably
cventually invest $500.

Iistnates  of  the  phonograph
mass market range to S300 million
annualle,  RETMA  savs sales
jumped from 489,000 scts in 1953
to 2,223,695 in 1955. "The previ-
ous high was in ante-tv 1940, about
017.000 scts. Custom market csti-
mates go to S80 million. A\ lecad-
ing supplicr savs sales are S35 mil-
Tion and gaining 12 to 15 per cent
a vear.
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SANGAMO

for low voltage

power supply... Twvpe DCM

Electrolytic Capacitors

In computers, calculators, electronic controls,
and related equipment—wherever capacity sta-
bility with long life is a must—count on Sangamo
Type DCM Electrolytic Capacitors.

They minimize ripple voltage and insure steady,

stable DC voltage. They save space by eliminat-
ing any need for heavy, bulky choke components
with their substantial and often-varying load

voltage drops.

Maximum Voltage Rating: 450 VDC

Sangamo DCM Electrolytic Capacitors provide
exceptionally low equivalent series resistance
... assure extremely high capacity for case size
in low voltage ranges ... and are specially de-
signed to permit high ripple current without
overheating. They can be supplied in maximum
energy content rating of 80-watt seconds in
voltage ratings from 15 to 450 VDC. Maximum
capacity value of 33,000 mfds. can be supplied
at 15 WVDC,

Write to-day for your file copy of Sangamo

Sangomo DCM Electrolytic Capacl-
tors are housed in seamless, drawn
aluminum containers with gasket-
sealed molded alkyd resin base
thermosetting plastic covers. Detail
of cover construction insures mini-
mum contact resistunce in current
carrylng members ond provides
an pdequote safety ven: in case
of heavy overload.

Engineering Bulletin TS-114,

CAPACITY CHART

X y Rated Surge Max. Cap. in Max. Cap. in Max. Cap. in
SANG AM o i Voltage DC Voltoge 2% x 4% Can 2% x4Y2 Can | 3% x4 Can
- E 3 5 9 e
S v - 30 40 i 4 \
Electric Company BE 75 41800 8,000 10,000
o 100 125 2,000 3,500 5,000
. : LIat J o 150 175 1,500 2,500 3,500
Electronic Components Division 200 250 1,000 1,500 2,500
' Ll A R
: E 300 350 1 g
SPRINGFIELD, ILLINO!S 350 400 00 1000 1250
¥ 400 475 400 500 1,000
450 525 350 400 800

For additrional capacity and voltage combinations, write us.

$C57-)
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FRANCE aims at $500 million

Electronics sets 1961 sights high
Exports valued at $77 million seen

Imports to be reduced drastically

Fraxer's clectronics industry has big ideas about its
future role in the nation’s cconomy.

The industry has set extremely optimistic goals
for itsclf as part of Francc's new five-vear CCONOMIC
modcrnization plan.

Industry leaders expeet to double their 1954 gross
sales and quadruple their 1954 exports in the next
five vears. That would mcan gross sales of $502
million and cxports valued at $77 million by 1961.

At the same time, the Ifrench expeet that clee-
tronics imports will be reduced drastically.

A plaiming commission sct up last vear took 1954
as the base vear and called for an overall industrial
45 pereent inerease in production by 1961

In sctting its own goal much higher, the clee-

tronics industry is ont to prove that it will have the
greatest proportional expausion of all French indus-
trics in the next five vears.

The French clectronics industry consists of morce
than 2,000 companics, wost of them small and
grouped around Paris. Ouly 10 companies cmploy
more than 1,000 people and 10 others more than
500. Only 22 companies grossed more than S3 mil-
lion during 1955,

Best customer is the French government, for the
country’s defense program and communications.  In
addition, the clectronies industry, like other IFrench
industrics, reecives an export subsidy in the form of
a tax rebate on goods sold abroad.

This subsidy has been necessary to the industry
to develop markets.  Irench clectronics cquipment
often costs 30 to 35 percent more than that of other
countrics. It is precision-made.  Part of the price
diffcrence is made up by the government rebate.

Through licensing agreements and techuical as-
sistance programs the Irench ace also exporting
materials and technigues.

Deveiopments ABROAD

Portngnese postal anthoritics luve

signed a $5,500,000 coutract with
Standard F'elepliones and Cables

of Londou for a 210-mile tcle-
phone limk  between Lisbon and
Oporto that will carry 3.000 calls
simultancously by the end of 1058,
Installation will be done by Stand-
ard Flectrica. Both companics arc
I'T&T afhiliates.

Decea Radar Ttd., London, an
nounces a new marine radar svs-
tem said to give an acenrate bird’s-
cve view of all shipping in the
surromding  arca. The company
savs both  stationary and 1moving
objects are shown on the cathode-
v tabe  bevond possibility  of
mistake.

Oxford University 1s now using a
new $210,000 NMercury compatter
that does 3,000 multiplications
and 5,100 additions in onc scc-
ond—without hitting top spceed.
The computer will solve calcula-
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tions rclating to atom physics, to 287,468 by Junc 1956. Nanu-
vitamin - rescarch and - Tangnage  facturers hope sales will rise m two

studics.  Oxford may provide com-
puter traiming for summer school
students.

Marconi's Wircless Telegraph Co.
is offering a new range of vhi
radio  tnmsmitters  and  receivers
that use forward scatter from the
ionosphere to transmit radio heams
for a thousand miles.  T'he com-
pany savs the svstem i highhy
reliable dav or night and is un-
affected by magnetie disturbances.
I'ransmitters and receivers operate
in the 33 to 55-amc band.  ‘The
transmitters have a power output
of 20 kw.

Italy, where television was mtro-
duced m 1953, now has 31 tv sta-
tions. Ioven the island of Sardinia
has been bronght into the Italian
fvosvstem.

I'he number of scts in Ttaly rosc
from 178,793 at the end of 1955

February

or three vears to a half million sets
a vear. A 1740 set anstalled is
priced from S150 to $200, 4 reduc-
tion of 100 pereent over two vears
ago.

Pve of Fugland has developed an
all-purpose nnderwater tv camera
capable of operating at a depth of
3,000 feet. ‘The camera has a
single wide-apertare Tens with re-
mote foensing and motorized aper-
ture comtrol. It incorporates an
image-orthicon camera tube,

English  beckeepers now  have
something clectronic in their bon-
nets.  Wavne Kerr Laboratories
[.td. has devised a microphone-mn-
plificr-analyzer system which  trig-
gers a signal before a hive of bees
is about to swarm. ‘The hum of
the bees changes frequencey a half
hour before swarming, something
an experienced becekeeper can tell
only if he's right on the spot.
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EXPORTS and
IMPORTS

In Stockhobu a live tv presenta-
tion was used at Sweden’s annual
business equipmient show to dem-
onstrate the Alwac computer soly-
ing problems and processing data.
Viewers were able to talk with the
computer operators at a computing
center clsewhere 1 Stockhohm.
The clectronic data processing svs-
tem is manufactured by Logistics
Rescarch, Redondo Beach, Calif.

Italy’s Stacchini Co., has reccived
a contract from the Japanese gov-
crnment for 300 \irone type air
to-air guided missiles which, within
a range of 55 vards from the target,
arc auntomaticallv guided to it by
clectronic controls.

In Sounth Africa NMullard of Lon-
don is expanding facilitics of its
subsidiary, Nullard South \frica,
to meet demand for the develop-
ment of a domestie clectronics in-
dustry that will be able to meet
growing requircients.

In India, Philips of the Ncther-
lands will open a new plant in
Poona, southwest of Bombay, to
manufacture  loudspeakers,  paper
and ceramic capacitors, potentio
meters and  transformers.

Irance’s Simca automaker, has con-
tracted for un clectronically con-
trolled automatic convevor for a
car-body painting plant. Contract
went to George \W. King Ltd. of
I'ngland.  The clectronic controls
arc being designed and  manufac-
tured by Ilectrical & Nlusical In-
dustries 1.td. Cost of the installa
tion at Simca’s Poissy factory is
cstimated at about $1.5 million.

Lenkurt Eleetric has formed an in-
ternational subsidiary, Lenkurt In-
ternational, which will have its
nnin office in Panama Citv. The
new subsidiary will handle sales of
carricr and microwave radio com-
munications svstems to distributors
as well as direct sales from Lenkurt
factorics in U. S., Canada and
Mexico.
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Snake in the qrass !

Wide Area Infrared Detection System
Unerringly Seeks Out Target

A passive infrared detection

system can spot its target through
the most elaborate camouflage
without revealing its own position
or source. It performs effectively day
or night. It is unaffected by
electronic countermeasures.

High-speed, passive infrared detection
systems are part of the more than 20
passive infrared weapons systems produced
by Servo Corporation of America

for the military.

These practical, operational infrared
systems demonstrate Servo Corporation of
America’s ability to solve

inherently difficult design and
manufacturing problems.

To learn more about the application
of infrared detection to military weapons
systems, please request, “IR-9902-56A"

on your company letterhead.

SERVO

CORPORATION
OF AMERICA

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

Want more information? Use post card on last page. 43




PLANTS and PEOPLE

=< S

AUTOMATIC device burns ribbon at dedication of Consoli-
dated Electrodvnamics rescarch  center.

Philip Fogg

Watching: president

NSF head sees hrainpower short

Ty, snorracr of scicmtists, and
the imbalance between applied and
basic rescarch, are scrious threats
to technological progress, aecording
to Alan T, Waterman, dircctor of
the National Scienee Foundation.

Speaking to more than 2.000
persons at the dedication of Con-
solidated  Flectrodynamics”  S1.5-
million rescarch center in Pasadena,
California, Watcrman pointed out
that only four pereent of all indus-
trial - rescarch and  development
money goes to basic rescarch. In
the universitics, shartages of both
tcachers and funds affeet busic ve-
scarch programs. These conditions,
the NSI° chiuef said, “warn us that
unless appropriate adjnstinents arc
quickly made, seientific rescarch
and development as a whole may
suffer.”

Waterman  reanarked  that  the
responsibility for correcting the sit-
uation 15 ane “in which all of us—
the government,  private mdustry
and the conmmmity at large—have
an cqual share.” Tfe warned that
our national well-being depends on
the extent to which the commu-
nity at large and private industry in

44

particular, understand and attack
the problen.

OMficials of Consolidated 1slectro-
dvnamics and of the citvy of Pasa-
dena also spoke at the dedication
of the 130.000-sq ft lab.

IBM builds San Jose
computer plant

Iirsr 200,000-sq ft building of
IBN's new  data-processing plant
facilitv in San Jose, California, 1s
now occupied. Once of fonr manu-
tactnring buildings planned for the
150-acre  development, it housces
production facilitics for the mag-
netie-disk Ramae computer.
Before vear's end, the develop-
ment will have expanded to 968.-
000 sq ft, will include a total of ten
buildings. Work is alreadv in prog-
ress an engineering facilities and
two of the three manufacturing
buildings. An cngincering lab and
a rescarch building, of 40,000 sq
ft ecach, will be completed by
April 1. The multimillion dollar in-
stallation will be the largest clee-

tronics factory in the San Francisco
bav arca.

Besides the four manufacturing
plants, the completed facility will
comprisc four engincering and re-
scarch  laboratorics, a  cafcteria-
lounge building and a five-story ad-
ministration building. About 5.000
people wilt be emploved there.

New SPERRY deal

ITarry Vickers' sprawling Sperry
Rand Corp. continuces to scttle into
shape. Sperrvy: Gyroscope now  has
some new officers, resulting from
the retirement of president Charles
M. Green. Carl G. Tlolschuh
moved up from the job of exceutive
v-p and general manager to become
president. Carl A. Irische, former
vice president  for  operations,
stepped into TTolschul’s shocs.
Remington Rand  Univac  divi-
sion undergoes another realignment
as Rem Rand viee president Al N.
Scarcs takes control of manage-
ment services and  operations re-
scarch. The sales managerships of
the three computer product lines
arc now stabilized on a single tevel:
Carl ]J. Knorr for the various Uni-
vac Scientifies. George K. Camp-
bell for the File-Computer and

Executive
MEETINGS

Feb., 15-16: Cleveland  Flec-
tronics  Conference,  NMasonic
Auditorium, Cleveland.

Feb. 25-27: AMA Ilectronics
Conference and Isxhibit, Tlotcl
Statler, N. Y.

March 11-15: 1957 Nuclear
Congress, Bellevue-Stratford Tlo-
tel and Convention 11all, Phila-
delphia. AIFIS and IR wimong
sponsors.  Papers NMarch 13 and
I4 on rcactor instrumentation
and control, simulators, stru-
ments.

March 18-21: IRE  National
Conference and Fxhibit, Wal-
dorf-Astoria and Coliscum, New
York. Also First Militarv Auto-
mation Lxposition, N. Y. Trade
Show Building.
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punch((] card machines and James
- Fmigan for the big commgrcial
Ulll\d(

Thornton C. I'rv, mathematician Any size, or type, or
who was onee assistant to the pres-
ident of Bell Laboratorics. has been
recalled from retitement to serve
iy senior consultant to all the sub-
divisions of the Univae division,

quantity ... your requirements
for precision reels,
in military, industrial or

commercial appl:catuons,

will be met by our wide range of
pre-engineered hubs

and flanges ... or by

a custom design. Apply our
long, specialized
background to your

problem ... Write today.

ENGINFER Paul Engard and

family iuspeet new howre as L. . STANDARD RECORD

manufacturing company . . . since 1939

B E c K MAN m 0 Ve S 70 N. San Gabriel Blvd., Pasadena, California
plant, 1,200 people

I)

ASADENA potentiometer-maker
Beckman-Iclipot, moving the
GO miles from the San Cabrict val-
lev to the coastal region below Los L A Y
Angeles. s taking 7O percent of ity E R N w H
staft along. The muss exodus  of
some 1.200 people—all of the su- -
pervisory emplovees, S3 percent of 4,:)]_ U. S. n’lallllfactuloers
the kev manufacturing lead people
and half the pmduch( n workers—
cost Ielipot a quarter ob a million = <
Cont elipot a quarte pay no income tax at all
The movement of the pm(]m—
Hon facilities is taking vlace in two . P Ro
stages, I'rom 14 scattered spats i 11n l]el't() lCO
dsddum and  ncarby Alhambra,
Helipot moved into 17 temporan

bocations in the town of Costa ~———=NEW 75-PAGE BOOKLET—FREE TO MANUFACTURERS -————

NMesa, These will Be cousolidated in
a S3-million  plant  in Newport | : Commonwealth of Puerto Rico, Dept. EM-T2 :
Beach. to be compicted by My | Economic Development Administration |
i the meantime, the upmotc\l [ 1 579 Fifth Ave., New York 17, N. Y. |
cmployees are cteling ”]t,‘? e ! Send me “Facts for the Manufacturer” with information about my particular '
nmoand around - Newport | industry. |
Beach. a comnmmity 4¢ miles down [ |
the coast from Los Angeles. i Name_ i Title |
Helipot paid 75 pereent of the ’ | Compan |
persoral moving expenses ot the [ Combany. - N T |
ciplovees. Staffers were encon- II Address — — = I
aged to move with the comman . I Produect I
and were helped with advice on l L ______________________________ _l
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MrxcM machines \Rﬁ%

Solve “IN-PLANT” PRINTING PROBLEMS
- FASTER - NEATER - AT LOWER COST

Markem machines meet many marking requirements:
on flat, curved or irregular shaped objects of plastics,
paper, glass and metal. Mark items at production rates
— or a few at a time -— only as you need them. Easily
changed type for variable data produces neat, clear im-
prints in fast drving inks. Machine operation is simple.

Markem can supply the right ma-
chine, type and ink for your needs.
Write for information, enclosing
item you want to mark.

PRODUCTS - PACKAGES ]
PARTS - LABELS e ~s

MARKEM MACHINE CO.
KEENE 5, NEW HAMPSHIRE

Po,

If you need effective, highly readable,
smartly illustrated company literature
(booklets, pamphlets, manuals) to dis- ’
play your products, inform the public of

your operations, attract key personnel to |
your plant, train employees, and perform

[ any of the other communicative functions ,
that are vital to your business . . .

THIS IS YOUR ANSWER

The McGraw-Hill TECHNICAL WRITING
l SERVICE has a staff of more than 150

highly-trained writers, editors, and illus-
tration specialists whose job it is to create
technical and general literature for in-
dustry. We write, illustrate, design, and
print Equipment Manuals, Product Bul-
letins, Handbooks, Company Histories,
Annual Reports, and other specialized
material. Save money and time. Let our
staff be your staff for Technical and
Business publications.

This service is available through ad agencies.
——— Write ® Phone —

TECHNICAL WRITING SERVICE

k McGraw-Hill Book Co., Inc. ‘)

330 W. 42nd St, N. Y. 36, N. Y.
LOngacre 4-3000

real estate developments, locations,
agents and general facilitices.

Plant BRIEFS

Aevie Iddeetrie, Cuba, NUY. manu-
facturer of transformers and d-c
power supplies. 15 adding 23.000
sq ft to its present plant capacity.
The addition, costing  S175.000,
will accommodate 200 more ¢m
plovees. permit Acne to diversify
its product ling, .

Philadelphiainstrument maker
Nuclcar-Flectronies Corp. is build-
ing S.000 sq ft of new production
plant.

Budd Company subsidiary Tat-
nall Measuring Svstems s noving
mto a new location in Phocnisville.
Pa. The 22.000-5q ft plant. sct on
a 10-acre stte. will he used for the
development and  prodnction  of
indnstrial measuring svsteis.

Executive MOVES

StroNERrRG-Cart sox has moved
four of 1ts exceutives up a notch.
Siduev R Curtis, v-p in charge
of government  contracts  and
head of the clectronies division,
becomes senior vice president of
Stromberg-Carlson. Former man-
ufacturing v-p George A. Peck
takes over the general manager
<hip of the clectronics division.
Industrial — relations director
George Il Fver moves up to the
job of vice nresident for proper-
ties and  his fornmer  assistant,
Austin - C. Tait, moves  into
Fiver's old job.

Oliver C. Havwood, who di-
rected rescareh on the Nanhat-
tan project. moves from the job
of managing Syhania’s Waltham
Jaboratories to become numnager
of the Ilectronies and Avionics
division of Fmerson Illectric.

Harey O, Reichelderter, for
over seven vears one of the Sig-
nal Corps” top brains is now an
assistant v-p 1 the Phvsical Sci-
cnces division of Southwest Re-
scarch Institute, San Antonio.
Reichelderfer, a retired  major-
general, will serve as liaison be-
tween the Institute and some of
its military and mdustrial spon-
S0TS.
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EMPLOYMENT OPPORTUNITIES

The Advertisements in this section include all employment opportunities—executive. management, technical, selling, office. skilled. manual, etc.

NATIONAL

Employment Agencies
Employment Services
Labor Bureaus

Positions Vacant
Positions Wanted
Part Time Work

Civil Service Opportunities
Selling Opportunities Wanted
Selling Opportunities Offered

DISPLAYED ———RATES——— UNDISPLAYED
The advertising rate i~ 2£25.25 per inch tor all adiertising $2.10 per line, minimum 3 lines. To figure advance payment
appearing on other than a contract basis.  Contract rates count 5 average words as a line.

Box Numbers -counts as 1 line.

Position Wanted ads are !, of above rate.

Discount of 10% ir full pasment is made in advance for 4
conseentive insertions.

Not subieet to Apeney Commission,

quoted on o reguest,

An advertising inch i< measured 3% vertically en a column—
S ocolumns- 30 inches to a page.

Subject to Ageney Commission.

Send NEW ADS or inquiries to Classified Advertising Division of ELECTRONICS, P, O. Box 12, N. Y. 36, N. Y.

UNIQUE OPPORTUNITY FOR RADIO-TV ENGINEER!
CHALLENGING POSITION o

—in testing, evaluating and reporting on radio and TV sets. Highly responsible position calls
for maturity of judgment and capacity for doing precise and exacting work.

————— PRESTIGE COMPANY e

--regarded as one of the ranking test organizations of the world. Small but growing company
offers excellent working conditions, generous benefits, and good salary.

CANDIDATE’S QUALIFICATIONS e

EE with broad background in theoretical and practical aspects of electronics, heavy em-

phasis on TV and radio receivers. Development and basic design experience helpful.

If interested in applying for this position, please send full details, including employment and salary history (and salary desired) to

o

1’-1127, Electronics

Classitied Advertising Div., I, O. Box 12, New York 36, N. Y

FOR RATES OR
INFORMATION

About Classified Advertising

Contact The McGraw-Hill Office
Nearest You

ATLANTA, 3

801 Rhodes-Haverty Bldg. WAInut 5778
R. POWELL

BOSTON, 16

350 Park Square HUbbard 2-7160

H. J. SWEGER

CHICAGO, 11
520 No. Michigan Ave.

W. HIGGENS
CINCINNATI, 37

1825 Yorktown Rd. Swifton Village, Apt. 2
REdwood 1-3258

G. MILLER

MOhawk 4-5800
J. BRENNAN

CLEVELAND, 15

1510 Hanna Bldg. SUperior 1-7000
W. SULLIVAN

DALLAS, 2

Adolphus Tower Bldg. Main & Akard Sts.
Riverside 7-5064
G. JONES

WOodward 2-1793
NE

DETROIT, 26
856 Penobscot Bldg.
W, STO

LOS ANGELES, 17
1125 W, 6th St MAdison 6-9351
C. W. DYSINGER D. McMILLAN

NEW YORK, 36
330 West 42 St. LOngacre 4-3000
S. HENRY R, LAWLESS D. COSTER

PHILADELPHIA, 3
17th & Sansom St.
H. BOZA

ST. LOUIS, 8
3615 Olive St

Rittenhouse 6-0670
RTH

JERerson 5-4867
W. HIGGENS

SAN FRANCISCO, 4
48 Post St. DOuglas 2-4600

R. C. ALCORN

ELECTRONICS ENGINEER
$14 to $18,000 Yr.

Well known company seeks Supervisory Engineers
with experience in Computer & Analytical devices.
Should have Executive ability, & Technical back-
ground,

For Confidential & Prompt Service
Send resume to:

J. COOPER
202 S. State—Suite 1116 Phone Harrison 7-6345
Chicago, Hlinois

PROFESSIONAL
SERVICES

TRANSISTOR CONSULTANTS, INC.
TRANSISTOR ENGINEERING
Consultation : eost analy i~ training programs
Fneinecting sssrets and Design Studies
lusttntentation; Prototspe Construction
New Processes and Compoment [hsigns for Transis-
torized Computers; Seivos; Radios,
Labotatory mvestizations: “lite-Test™ ;) Fringe
Areat” Evaluations,

0. Boy 3 Marris IMains, N. J.,

YARDNEY LABORATORIES
Rescarch-Dovign-Devddopment
Ileetro-Chemical Generators of Encrgy

10-1x% Leonard Street
New Yok 13, N Y.

Worth g-3100

Professional Assistance . . .
in solving your most difficult prob-
lems in the specialized field of
electronic devices is offered by
these consultants,

Woe neod a man eapanle of aualyzing
hizhly complex electronie wqtiprient
it the Light Military Electranie
Eapiipment Dypartisent of G E. ., . for
e purpose of achieving lower cost
while maintaiming fMinetion

e must bweoa diplomat the phalesophy
mul techiniques of Value Aurlysis must
B sold ™ ta our desizn noen,

Tl shomldd Lar a1 consnitant training

ol prafessiomnl. techinieal and supor
Visory peopbe on the Value Analvxis
1Hrach 1o now materials and processes
i~ anantecrnl part of this jol

Heomust b ervative, inveniive amd ri-
sonrectul. He will have the stimnta
Hon ot workins with o yening, vnersetie
fea of viriers who are vizazed in
The continons serreh for new methods
viel procediires whitelc will eftectively
Pedinee cost wathon saerilicing s
seiinl qualiy,

Fheal tivine comditions in Utivn, N Y,

veurreinnd vacation ok Excellent
Lonetits progian,

Roply in canfidenee to:
Mr. JOHN STERNBERG. Oept. 816
Light Military Electronic Equipment Dept

GENERAL B ELECTRIC

French Road, Utica, N. Y.
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REPS merging for more sales

To krep ve with headlong indus-
trial cxpansion, some manufac-
turers’ representatives find it help-
ful to follow the merger trail. Joint
rep ventures combine diverse  ex-
perience.

Just-marricd  ventures  include
Bush & Wharficld, which will cover
the Rockics. Salt Lake Citv rep
Leon S. Bush joins former Allied
Radio distributor Chet Wharfield
of Denver. "The principals will work
out of their home citics.

Rep Robert L. Ringer Jr. joins
with former Measurciments Corp.
sales v-p G. R. Mezger in the new
firm of Ringer-Mezger, Glen Rock,
N. J. The organization will scrve
thc New  York-Philadelphia arcas.

Los Angcles instrmnent-naker, the
Amoux Corp., now has outlets in
Philadclphia and the Davton Cleve-
land arca. I'red ¥. Bartlett has the
Philadelphia  appointment,  while
Ohio, Kentucky and Indiana will
be covered by the Bernard L.
Michaelson Co.

Fred A. Pcase, Denver, and Tex-O-
Koma Sales, Grand Prairic, Texas,

crnment negotiations,

INDEX TO ADVERTISERS

Airpax FProduets Co.... .o oL 36
American Airlines, Ine.. ... 00 R B
Coil Winding Equipment Co. ... ... ... ... 36
.. Commonwealth of Puerto Rico.. ... ..., 1153

arc new TCPS f()r ﬂlC ])rccm()n ])()‘ Commuanication  Measurements  Labora-
tcntiomctcrs ()f thc Camcwcll C().. Q0A% UX% cooooooa00a0000a0000000000000 a8
N.C\\'tOn_ Mass. RC]) Pease also ac- Petroit (“vm(rolx Corp......oovviieeinee 10
) DoALIL Company ... ..... .. P |
CCPth the lléllldllllg Of Interna- Dumont Laboratories, Inc., Alen B. ... 4
tional Electronic Rescarclt’s line of General Electrie Co oo oooooo . e 1
tube shiclds. Pcase is onc of the General Radio Co. oo, ard Cover
gr()“'jng number of cps who covers International Business Machine Corp. ... 9
his territory by airplanc. Another :"“;’"" :'l""l""“"(" """"""""""" '::'
Markem Machine Co. ... ... .. .. A [

CEIIHC\\'C” I’C]). EICCh’O Salcs, ].1213 Maxson Instruments Div, of the W. I.
opened an office in Davton with B A N &
facilitics for handling classificd gov- MeGraw-Hill Book Co....... ... ... 27, 34
Monsanto Chemiral Coo oo Soo B
R-B-M Division, Essex Wire Corp. .. ... .. 20
Radio Corporation of America. ... th Cover
H . Raytheon Mfg. Co......... ...... 2nd Cover
LA distributors grow ... T
sangamo Eleetrie Co, .00 L. N B |
Los ANGLLES distribntor v & I Servo Corporatlon of America.. ..., ... ..43
Sodare Co, ... ... ... Soa0aaoa0000 10

Radio has cxpanded into a 12.000-

three-vear

and Arizona.

Sq ft showroom, first St(;p in a standard Record Mfg., Co. .. ... ... ... 15
C\:pansi(m ])l’()gl”dﬂl. sStevens Mfg, Co., Ine., George. .. ... ... 38
Texas Instruments Incorporated. .. ...... 18
K & L Radio Parts is forming a Tung-Sol Electrle, Ine. ... ... ...... 8
new di\'ision to distrﬂ)utc tclcmc- Universal Winding Co................... 25
N 3 s Waltham Wateh Co. oo .. . . .. 26
tering and computing supplics in
> S . Waters Manufacturing, Ine.............. 11
Los Angeles. southern California
[ ]
North Hollywood’s Arrow Sales or-
ganization will build a 30.000-sq ft PROFESSIONAL SERVICES ........... 47

warchousc and sales office, aims to
assemble the largest inventory of
clectronic and airframe parts in the
West.

CLASSIFIED ADIUERTISING
F. J. Eberle, Business Mgr.

EMPLOYMENT OPPORTUNITIES ...,. 47

About our TEGHNICAL edition . ..

An audible signal provided by a deviee whose fre-
quency is dependent on light intensity mav help the
blind to perform such tasks as rcading mcters.
C. R. Hurtig tells in the Feb. 1 edition of Frec-
TRONICS how the substitution of transistors decrcased
weight in a redesigned modcl by making possible the
usc of a 1.5-volt ccll instead of a 90-volt battery.

Welding of fine wirc and metal foil can be done
with a precision resistance spotwelder deseribed by
W. W, Robinson of Pacific Welding in our Feb.
I, cdition. By adjusting the level of voltage
stored in a capacitor Dbank. the amount of heat
generated by cach pulse can be controlled.

A stable frequency generator for controlling  fre-
quencey in single-sideband  transmitters and receiver
local oscillators is cxplained in our Feb. 1. edition
by M. L. Jacobs of Westinghouse. A beam-switch-

48

ing tubc with ten plates is used as a frequency
divider to cnable the output of the ssh gencrator to
be changed in t-ke steps over range of 2 to 30 me.

Part of the work on IGY involves detection and
analvsis of disturbances occurring in the ionosphere
during solar flares, A detection system s described
by R. . Lee of the Tligh Altitude Observatory at
Boulder, Colo. in our March 1, edition. Tt uses two
radios, onc at 27 ke and the other at 18 me.

Acoustic svstem of !uning a tv receiver rcmntcl_\' is
deseribed by Adler, Desmares and Spracklen  of
Zenith in the March  cdition of  Errecirozics.
Pushibutton hammer vibrates at inaudible frequency
around 40 kilocveles, Microphoue in receiver oper-
ates rch_\'s that turn sct on, mute sound or tune in
cither direction. Jangling kevs don't,

THE EDITORS
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electronics READER SERVICE CARD

FOR ADDITIONAL INFORMATION ON A

Here is How to
WANT MORE INFORMATION ON ADVERTISEMENTS?

For more information on an advertisement, circle page
number of advertisement in section A on the reader
service card (below).

1f there is more than one advertisement on the page, the
position of the ad will be indicated by letters following
the page number. The letters following the page num-
ber will indicate the ad’s positions: R-Right, RT-Right
Top, RB-Right Bottom, L-Left, LT-Left Top, LB-Left Bottom,
M-Middle, MT-Middle Top, MB-Middle Bottom (i.e. 230L).
Diagrams on back of this page show how to use the key.

On pages with no number such as bleed pages, count
from the last numbered page to find the number. Inserts

See Fractional Page Diagram

DVERTISEMENTS AND NEW PRODUCTS
Use the Card!

are numbered using last numbered page plus A, B, etc.
If you are not sure of a page number, consult the adver-
tisers index.

WANT MORE INFORMATION ON NEW PRODUCTS?

Each New Product item in ELECTRONICS has a number
(P1, P2, etc.) Circle the corresponding number in section
B of the Reader Service Card (below).

YOUR ACCURACY ASSURES CORRECT REPLIES

There are two cards for your convenience. Use one, or
both if necessary. Print carefully, then tear off and mail.
We are unable to process cards where name and
address is illegible.

on Other Side of This Pagel

FILL IN NAME,
POSITION, COMPANY

o electronics o

NAME

READER SERVICE CARD

Please Print Carefully
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Taking the Guesswork

out of Plastics

Electrical properties of resins arc more and
more being studied as a means of obtaining addi-
tional insight into the physical compositions of
these materials. Available to today’s chemicals
and dielectrics manufacturer for this work are
the precision measuring instruments needed . . .
the G-R Capacitance Measuring Assembly and
accessory Dielectric Sample Holder. This measur-
ing apparatus permits the convenient and ac-
curate determination of both the dielectric con-
stant and dissipation factor of materials under
investigation. The direct relationship of these
electrical propertics with chemical and physical
characteristics of many substances provides the
link that makes this Assembly the invaluable

equipment it is for investigations of basic problems.

At the Interchemical Corporation, the Capacitance Meas-
uring Assembly finds wide use both in development stages
and in manufacturing for product control of the plastics
coatings, films and other products manufactured by this
Concern. Here, typical work performed by the G-R measur-

ing assembly includes:

Detection of impurities such as ionic materials,
water, etc. in plastics.

Investigation of the effects of interfacial polarization

and of dipole polarization in polymers.

The “following” of chemical reactions as they proceed

in films, sheets and coatings.

Determination of material mix needed to meet
a particular clectrical specification.

FHOTO COUKTESY OF INTERCHEMICAL CORFORATION

® Type 1610-A Capacitance Measuring Assembly
Complete With All Interconnection Provisions,
For Two or Three-Terminal Measurements, $2050

Without Guard Circuit,
For Two-Terminal Measurements, $1755

... makes possible direct-reading measurements of capacitance
over very wide rarrges: from as low as 0.1 upf 10 1150 uuf at
frequencies from 30¢ to 100 kc: measurements to | uf are pos-
sible at 1 ke . . . direct reading in dissipation factor from
0.00002 to 0.56. Basic direct-reading accuracy
is £0.2%, for capacitance and =0.0005 for
dissipation factor; in substitution measure-
ments, capacitunce accuracy is +0.1% and
4 0.00005 for dissipation factor.

Production control pertaining to a great varicty
of solid plastics and clastomeric substances,
where clectrical specifications must be closely held
to meet customer requirements.

Accurate preparation of dielectric constant vs. frequency

and power factor vs. frequency curves. The instrument’s
wide frequency range is very helpful here.

Type 1690-A Dielectric Sample Holder, $435
. an accessary unit, readily attached to the
Capacitance Bridge unknown terminals, which v
permits precise determinations of dielectric p
constant and dissipation factor of solid diclec- J k‘
tricematerials . . . 2-inch diameter clectrodes (I ‘-r’
are ground to optical fletness and are
micrometer driven for highest accuracy . .. this instrument is
rugged, conmletely shivlded and useful to 100 Mc¢ and higher.

GENERAL RADIO Company

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

WE SELL DIRECT
Prices are net, FOB Combridge
ar West Cancord, Mass.

Broad Avenue at Linden, Ridgefield, N. ). NEW YORK AREA 920 S. Michigan Ave. CHICAGO 5 ®

1150 York Road. Abington, Pa. PHILADELPHIA

8055 13th St., Silver Spring, Md. WASHINGTON, D. C. 1000 N. Seward St. LOS ANGELES 38

Want more information? Use post card on last page
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FIRST TWIN DIODE...

Designed especially for computers

RCA-6887 Cuts Heater Power

Combining exceptional dependability, small size, and a low-walttage Investigate the many advantages RCA-6387
heater (1.26 watts) ... the new RCA-6887 performs with high efliciencey offers your medium-speed clectronic com-
on one third less heater power than conventional twin diodes. This puter designs. Contact your RCA Field Rep-
. 2 . resentative at the RCA District Office nearest
new tube offers up-to-date advantages for compact, medium-speed switching
circuits.

you.

Among the many design features of the RCA-6887 contributing to long life and
high dependability are a pure-tungsten heater, special-alloy cathodes which
retard interface, high-purity nickel plates, plus a protective shield to minimize
interelectrode leakage. Each cathode utilizes a separate base pin to permit flex-
ibility of circuit arrangement, MIDWEST:

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

WHitchall 4-2900

Suite 1181

Strict production controls based on typical electronic computer conditions, ex- Merchandise Mart Plaza
treme care in selection and inspection of materials, and rigorous tests for shorts Chicago 54, 111,

and leakage—assurc uniformity of clectrical characteristics and stability initially RAymond 38361

and throughout life. 6355 East Washington Blvd.
Los Angcles 22, Colif.

RAD'O CORPORATlON OF AMERlCA For technical data on RCA-6887, write RCA

Tube Division Harrison, N. J. Commercial Engincering, Scction B-19Q-2
Harrison, N, J,






