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NEW-—Raytheon Amplitron

Now— peak power 800 kw, bandwidths of 10%

with efficiencies of 50-70% over entire band

The Amplitron is a new type of tube capable of power
amplification at microwave frequencies. Amplifica-
tion is obtained over a broad range of frequencies
without need of mechanical or electrical adjustments.
The Amplitron is a derivative of the magnetron and
retains many of its advantages—high operating efli-
ciency, simple construction, small size, light weight,
low operating voltage.

The Amplitron uses crossed electric and magnetic
fields, a reentrant beam produced by a magnetron-
type cathode, and a non-reentrant broadband circuit
matched at either end to external circuits.

Variations in anode current or voltage have little
effect upon the total phase shift. This results in very
QK520 Amplitron llow phase pushing and excellent repr.O(_luctior.l of the
Typical Operation (Pulsed) input spectrum even under pulse conditions with slow
rise time and ripple. Because of low insertion loss,
duplexing may be accomplished at the input rather

Anode Voltage . . . .. ...,. 40 kV
Anode Current . . . . .. ... 35 amps

Peak Power Output . » . . . . 800 kw than the output of the final rf amplifier. :
Average Power Output . . .. 1200 watts .. . .. . q

Efficiency .. ........ ...55% A limited quantity of preliminary literature is now
Operating Band (+1 db) . . . 1225-1350 Mc

available. To be sure of your copy, write now.
Peak Power Ilnput . ...... 80 kw

Phase Stability
with Anode Current . .. .. 1°/amp

RAYTHEON MANUFACTURING COMPANY

Microwave and Power Tube Operations, Section PT-07
Waltham 54, Massach 1t . .
a usetts Excellence in Electronics

Regional Sales Offices: 9501 W. Grand Avenue, Franklin Park, lllinois. 5236 Santa Monica Bivd., Los Angeles 29, California
Raytheon makes: Magnetrons and Kiystrons, Backward Wave Oscillators, Traveling Wave Tubes, Storage Tubes, Power Tubes, Miniature and Sub-Miniature Tubes)
Semiconductor Products, Ceramics and Ceramic Assemblies

RAYTHEON AT WESCON—BOOTHS 2921-2922
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MANUFACTURERS of

Stromberg-Carlson, after two years’

AUTOMATION MANUFACTURING

Circle 1 Readers Service Card

If your end product is in the general areas
of radio, television, electrical appliances,
automotive circuits, aircraft guidance and
associated parts or equipment—and you are
currently using conventional point-to-point
wiring—we can offer you greatly increased
production with higher accuracy and lower
manufacturing cost.

Basically, our facilities comprise a com-
pletely mechanized line with four steps:

FirsT, the fabrication of Printed Wiring
Boards.

SEcoND, the automatic assembly of Com-
ponents.

THIRD, the automatic Dip-Soldering of
completed assemblies.

FourTH, automatic testing.

Complete integration

The Stromberg-Carlson system employs the

“in line”’ concept of integrated production.
The process starts with the accurate reg-

istration of holes for subsequent operations.

There follow steps of cleaning and sensitiz-

The facilities offered in this
announcement are housed in the
new 800,000 square foot
“Electronics Center.”
Manufacturers’ executives
interested in this type of ultra-
modern production are cordially
invited to visit us.

ing, exposing, developing, etching, sawing
and perforating, then automatic assembly
and dip soldering.

Production rates range from 600 to 1200
completed units per hour. The system is
technically and economically effective for
production lots as low as 500 units.

Also, we are prepared to accept work in
any single one of the three phases—printed
wiring boards, assembly or dip soldering.

Already at work!

The Automation Manufacturing System is
already buzzing. We designed, and are
producing, a radio for one of America’s
newest cars.

Our assignment is the full job: produc-
tion of printed wiring boards, automatic
assembly of components, testing and dip
soldering. An interesting part of this project
is that an important section of the circuit
employs transistors instead of tubes, cutting
down weight and greatly minimizing the
effects of road shock.
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ELECTRICAL PRODUCTS

development, opens to you its new

FACILITIES

Expasing Machine

Your first move . ..
is to discuss among your associates the ad-
vantages of speed, accuracy and cost reduc-
tion inherent in automation manufacturing.
It is fast becoming the system in American
industry.

Several large manufacturers of electrical
products have already converted parts of
their operation to automation. We're sure

Automatic Assembly Line

that Stromberg-Carlson is one of the first
companies offering to share such facilities
with other firms who do not have their own.

The coupon below will bring you a care-
fully considered answer and may well be a
great forward step in bettering your prod-
uct and your profits. Why not mail it today?

There is nothing finer than a Stromberg-Carlson®

r---—-————-——-—-n—-—-——-——————-—--———-——— ——————————

SC

o
%

Company ...

STROMBERG-CARLSON

A DIVISION OF GENERAL DYNAMICS CORPORATION

wiring. Can your new system be of help to us?

z g g
"l,;(ﬂ?’ds“ 1432 N. Goodman Street » Rochester 21, N. VY. o
We mManUIACLUTE cuvuverveceeeceeceee e

Address

m—————————————
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Automatic Soldering Machine



SEE us at WESCON!
Booth Nos. 3109-10

COMPLETE

ROTARY COMPONENTS

CLIFTON ION PRODUCTS

CLIE
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FINANCIAL ROUNDUP

Issuing Stock Now?

Firms save through Regulation A exemp-

tions when selling stock. But caution is

advised in making underwriting contracts

Now is the time for clectronic companies to take
advantage of Regulation A benefits of the Securities
and Exchange Act, says sccurity dealer Myron A.
Lomasney.

“There are fashions in stocks, and small clectronic
firms with good growth prospects arc in style on
Wall Street today,” says Lomasney.

The recent Magnctic Amplificrs common stock
issue under Regulation A was planned by Lomasncy,
then a partner in D. A. Lomasney Co. Ile now heads
his own firm, Myron A. Lomasncy & Co. of New
York.

Regulation A was dcesigned to assist small busi-
nesses and new ventures in bringing new issucs to
market. Fourteen-hundred companies raised ncarly
$300 million under its terms in 1956. Most were
less than two ycars old.

Security issucs of less than $300,000 qualify for
Regulation A cexemptions. Main bencfit is exemp-
tion from SEC’s regular prospectus requirement.

Instead, a short offering circular is required.
Accounting, printing and legal expenses of preparing
the offering circular arc about $5,000. Costs of pre-
paring the full prospectus can be expected to run
from $15,000 to $25,000.

Also, time taken to complete the financing is
usually less because of faster approval by SEC and
less paperwork.

The price at which these small issue clectronics
stocks can be sold in today’s market is roughly 12-14
times carnings and two-three times book valuc,
underwriters say.

Net amount reecived by the issuing firm will have
had underwriter's commission subtracted. Most
commissions on Regulation A issues arc within 15
percent, according to Investment Dealer’s Digest
statistics.

Most investment bankers are sclective about the
firms they underwrite. They want firms with a recog-
nizable pattern of growth and a proprictary position
bascd on patents, scientific advances or productive
ability.

Investors also want good management. They par-
ticularly want some member of management to have
knowledge of financces, accounting controls and bud-
geting.

Sizc of companics that best qualify for the small
issues is hard to nail down, says Lomasney. Mini-
mum sales are usually $500,000, but there arc many
cxceptions.

As Regulation A stock issues are usually a firm’s
first public offering, a successful issue is of paramount
importance. When a first issue is unsuccessful, it is
often difficult for a firm to raise money again in
sccurity markets.

Consequently, Lomasncy urges issuing firms to
enter into underwriting contracts that contain firm
buying commitments by the underwriter.

Two other types of contracts arc available: best
cfforts and all or nothing. Under best-cfforts con-
tracts, the underwriter can discontinue selling cfforts
after sclling part of the issuc. Under all-or-nothing
contracts, no stock is sold unless the underwriter is
able to disposc of all of the stock.

Other clectronic firms that have issued securitics
under Regulation A include: Universal Transistor
Products, Electronic Specialtics, General Transistor,
G-L Llectronics and Digitronics.

Underwriters include: D. A. Lomasney & Co., Mil-
ton D. Blauner & Co., Michael G. Kletz & Co.,
Actna Sccurities, Stanley lecller & Co. and Ferris
& Co.

SHARES and PRICES

Many watch  manufacturers  are
venturing into the clectronics in-
dustry. Rcasons are: rapid growth

clectronics  and  the
makers’ cxperiencee in manufactur-
ing small precision parts.

Five well-known watch manu-

facturers have made the move.

watch- The clectronics  products  they
make include portable radios, min-
iaturized componcnts automation
instruments, gyroscopes, tachom-

cters and other instruments.

Earned per Com. Share 1957

Typical Watch Manufacturers Recent 1956 Percent ————— — Price

in Electronics Price Dividends Yield 1956 1955 Traded Range

Bulova Watch................. 17 1.40 8.2 1.74* 1.798 NYSE 17Vs-21
Elgin National Watch........... 12 0.90 7.5 0.742 1.018 NYSE MY-14%
Gruen Industries. . . . .......... 71 e L s d-2.853 orc ...
Hamilton Watch. . ......... ... 20 1.40 6.8 3.98° 4,323 NYSE 20 -28%
Waltham Precision Instrument .. . . 1% d-0.02 0.03 ASE 12— 2%

! bid 2 fiscal ending early '57 % fiscal ending early '56 1 formerly Waltham Watch Co. 5 not available
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Local Opinion Counts

It can help or hurt an electronics firm.

Here’s how to win friends in town

Kerr good community relations, savs George W.
Griffim Jr, Dircctor of Public Relations, Svlvania
Electric Products. speaking at National Industrial
Development Exposition in New York.

Community relations mcan a lot to the electronics
industry. Many previously small firms have won
lcading positions in their local comnmmitics. But,
many have become community newcomers by relo-
cation or by building of branch plants.

There is a dollars-and-cents value in a home com-
munity whose services, facilitics and social relation-
ships arc sound and healthy, Griffin said. There is
valuc in a company being well thought of by the
community.

Local opinion can help or hurt politicallv. Tt
can cffect cfficicncy of business operation and cm-
ployce morale. Good local opinion has promotional
valuc.

According to Griffin, primary responsibility for
good community relations rests with local plant
management,  Attitude of plant management is the
big key.

Plant managers should get into community proj-
ccts, civic gronps. fund drives and hospital work.
Emplovees will follow in reflection of management’s
attitude. Joint intcrest and participation of man-
agement and emplovees represents public relations
at its hest.

Maintaining communications with the commu-
nity, savs Griffin, is an important part of community
rclations.  Building cordial and friendly local press
rclations is a must. Open-housce affairs, plant tours,
dedications and ground-breaking ceremonics are of
particular valuc.

MERGERS, ACQUISITIONS and FINANCE

e Gulton Industries, Mlctuchen,

1ssuc, offered at S16 a share. W, C.

markets. MPB financial resources

N. J., acquires CG FElectronics of
Albuquerque, N. M. CG makes
radio control cquipment and plans
to produce rocket instruments. Ac-
quisition is part of Gulton’s broad
cxpansion plan. Tt cxpects to an-
nounce another acquisition shortly.
Gulton cxpects to make its first
public stock offcring by vear-end.
Recently, it privately placed a St.4-
million common stock issuc with
a pension fund.

e Production  Rescarch, ‘Thorn-
wood, N. Y., privatcly places $150,-
000 of 5-pcreent, 10-vear couverti-
ble, subordinated notes and 5,000
shares of capital stock, priced at $9
a sharc. Placcment was made with-
out underwriting to a private group
of investors. ‘The firm designs and
manufacturcs communications, in-
frared and test cquipment.

® Rheein Manufacturing and the
Solartron Electronic Group of ling-
land agree to sct up a jointly owned
rescarch  and  development  firm,
Solartron, Ltd. It will work on
radar simulation projects, a multi-
headed reading machine and other
clectronic deviecs.

¢ Epsco, Inc., Boston, Mass., com-
pletes 60,000-sharc common stock

6

Langley & Co. hcaded the under-
writing group. Fpsco designs and
manufacturcs svstems and  equip-
ment for nsc in data processing and
automatic control.

e Ultradyne Fngincering Labs, Al
buquerque, N. M., merges with
Strans-Frank  Co. of Tlouston,
Texas.  Ultradyne  manufactures
pressure transducers and other prod-
ucts in the instrument ficld. The
merger  provides  Ultradvne  with
capital to improve production
facilitics and for new product de-
velopment Straus-I'rank, a mana-
facturing and merchandising organ-
ization in the commercial ficld, has
a net worth of over S5 million.

e Ampex Corp., Redwood  City,
Calif., privately places S5 million
of 5-percent sinking-fund  deben-
tures dune in 1972 through Blvth &
Co. and Irving Lundborg & Co.

e Miniature Precision Bearings ac-
quires  Split  Ballbearing through
merger. Both firms are in Lebanon,
N. 1. Diversification opportunitics
imfluenced  the merger  decision.
MPB concentrates in the ficld of
indnstrial compoucents while Split
Ballbcaring decals largelv with air-
craft, industrial and automotive

August

will be used to provide Split Ball-
bearing with improved manufactur-
ing cquipment.

¢ International Glass, Culver City,
Cahf., and Timm Aircraft merger
is approved by stockholders. Timm
stockholders will receive one share
of Intermational Glass common for
cach two and two-thirds shares of
Timm  common. International
Glass recently anunounced plans to
expand its  clectronics  activity
through a proposed merger with
Cascade Research.

e Rek-O-Kut of Long Island City,
N. Y., manufacturer of phonograph
turntables and  high-fidelitv  disk-
recording cquipment, purchases as-
scts of Andak, Inc. of New York
City. Audak makes phono cart-
ridges and tonc arms. It will be-
come the Audax, Inc. subsidiary of
Rek-0-Kut.  Its manufacturing ac-
tivitics will be moved to Long
Island.

e Tung-Sol Elcctric registers pro-
posed public offering of 100,000
shares of S50 par value cumulative
convertible preferred  stock  with
SEC. IMarriman Riplev & Co. is
expected to be underwriter for the
Issuc.
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“1 hus refers to yours of the 10th...”

Some people still hammer out commu-
nications one character at a time.

Others use DATAFAX —the fast
Stewart-Warner elactronic way to
transmit all data over standard tele-
phone lines.

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

Cost?

Automatic transmissicn and recording
eliminate need for full-time operator;
recorders will even respond to trans-
missions sent after the office is closed

for the day. Datafax also eliminates
retyping, proofreading, intermediate
handling, intransit delays—and their
clerical costs. The clear, smudge-proof,
permanent Datafax copy costs less
than 2¢ for a letter-sized unit, plus
pro rata line charge.

Chances are your accounting...in-
ventory control...engineering...pro-
duction...branch sales...and ware-
house operations have outgrown Stone
Age Communications. If so, you’ll want
to find out about Datafax.

First, send for your copy of the free
Datafax bulletin. Write: Stewart-
Warner Electronics, Dept. 21, 1300 No.
Kostner Ave., Chicago 51,Illinois.

STEWART

% ELECTRONICS

a Division of Stewart-Warner Corporation



No Brushes

G-E Inductrol™
Voltage Regulators
Mean Reliability

Because it is an induction regulator. the
Inductrol maintains =19% a-c output
voltage without using brushes.

This means radically lower mainte-
nance costs than are possible with old
brush-commutator type regulators. There
are no brush inspection, cleaning. re-
placing, or stocking problems. There are
no commutators to arc over or wear
down. General Electric Inductrols mean
precise, highly reliable, economical volt-
age regulation.

For more information, write Section
425.7, General Electric Co., Schenectady
5, N.Y., or contact your nearest General
Electric sales office or agent.

*General Electric Trademark for induction voltage
regulators.

Progress Is Our Most Imporfant Prodluct

GENERAL @D ELECTRIC

Circle 4 Readers Service Card

WASHINGTON REPORT

WasHiNGTON's drive to hold down military expenditurcs is taking hold.
Most serious cut so far is the cancellation of North Amcrican Aviation’s
Air Foree contract for development of the supersonic intercontinental
Navaho missile. The 10-year project was still under development when
the cut came.

By the time the dust scttles, it’s figured that the Air Force will have
spent at least $650 million on Navaho. The cancellation decision kills
an estimated $300 million in new business over the eoming ycar—for
continued research work, manufacture of prototype models and pro-
duction tooling.

'The Navaho cancellation is the latest of a serics of Pentagon decisions
to slow down military production. At lcast eight other major aircraft
and missile projects have been stretched out. Defense Department
insiders say it's only the beginning. Comments one: “In the past, when
we talked of cutbacks to be made, there was a feeling in* the bigger
companies that this was the usual Washington flak and wouldn’t touch
them. The Navaho decision gives them something to chew on.”

For NAA, which was developing and producing Navaho's airframe,
rocket enginc and inertial guidance system, the decision means idling
some 1,000 clectronics workers in the company’s Autonetics division at
Downey, Calif. (out of a total division work force of 7,200).

In all the pulling and hauling to eut back military expenditures,
however, the outlook is still bright for clectronies producers.  The
Air Force still figures on a ncar-doubling of electronic procurement over

the next few years—from a rate of $750 million in 1956 to an eventual
$1.3 billion.

® Sen. Joscph C. O’Malioney (D.,Wrvo.) is spearhcading another
effort to help electronics producers trim the costs of their patent
operations.  As chairman of the Senate Patent subcommittee,
O’Mahoney has introduced a new bill to allow companics to publish
descriptions of their inventions without going through the complex
and costly procedures nceded to obtain a full-dress patent.
Publication—a form of registration with the Patent Officc—is
designed to cut down on the number of patents sought by industry
for purely “defensive” purposcs. For instance, the Patent Office
fighres that about two-thirds of the inventions patented by large
corporations are taken out with no intention of bringing the inven-
tion to market. But unless the inventor takes out a patent, a com-
petitor may come along later and patent the same idea, thereby
blocking thc original inventor from using it
The huge volume of “defensive” patents taken out as a result,
says O'Mahoney, imposes a wasteful burden on industry and the
Patent Officc. Ilis bill would protect the inventor by making an
ofhicial record of who actually came up with a patentable idea first,

® The growing role of clectronics in military production shows up
in the listing of major contractors involved in the Air Foree's super-
sonic B-58 Ilustler project, for which General Dynamics’ Convair
division is weapon system contractor.  Electronics manufacturers
working on the project include: Svlvania, producer of the B-58's
passive defense system; Bendix Radio and Motorola, who are making
navigational aids; I'merson Llectric, producing the active defensce
system; Bendix’s liclipse Pioncer division, building the autopilot
and Magnavox, producing communications equipment.

August 10, 1957 — ELECTRONICS business edifion




How to have factories in every city... ship United!

Electric motors being loaded aboard DC-6A Cargoliner are checked by United’s W. S. Emrich and Reuland’s W. L. Johnson (right).

Reuland Electric Co. makes electric motors, many on Shipping United has important competitive advan-
special order. Reunland’s reputation for prompt delivery  tages for companies like Reuland: wider markets, lower
is known eoast to coast. “Our customers couldn’t get  inventory, savings in packaging and insurance. Plus
better service if we had factories in every city,” says  guaranteed space dependability ( Reserved Air Freight),
Reuland’s Western Div. Sales Manager, W. L. Johnson. door-to-door service, modern cargo handling pro-
“As it is, the motors are made to order here in Alhambra, cedures, round-the-clock flights featuring the world’s
California, shipped overnight by United Air Freight.” fastest passenger and all-cargo planes. Ship United!

Vancouver, 8. C.

Examples of United’s low Air Freight rates
per 100 pounds™
CHICAGO to CLEVELAND . . . . . . . . . .. .. $4.78

NEW YORK to DETROIT . . . . . .. ... ... $5.90 e
DENVER to OMAHA . . . . . .. ... ..... $6.42 Sop e =
SEATTLE to LOS ANGELES . . . . ... .. .. $9.80 e
PHILADELPHIA to PORTLAND . . . . . . . . $24.15

SAN FRANCISCO to BOSTON . . . . . . . .. $27.00

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

Door-to-door service & =
SHIP FAST...SHIP SURE...SHIP EASY

For service, information, or free Air Freight booklet, call the nearest United Air Lines Represertative or write Cargo Sales Division, United Air Lines, 36 South Wabash Avenue, Chicago 3, llinois.
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STANDARD OR CUSTOM FLANGES

) 1 ’-’
i, &
St

CUSTOM REELS

FOR YOUR
SPECIAL

QUIREMENTS

SOLID ALUMINUM HUBS: 14",
15", 34", 58", 1", 2" machined
to your required tolerance... in-
termediate sizes on special order.
ALUMINUM FLANGES: Off the
shelf; dia. 6”, 8", 1014", 1215",
14"—.050 and .100 stock . . . other
sizes and designs to your specifica-
tions. PRECISION REELS: Assem-
bled for your needs from Standard
Record components; or designed,
developed and manufactured . ..
any size, any quantity ...to meet
unusual space, weight, opera-
tional, or environmental demands.

ASSTANDARD RECORD

manufacturing company
... since 1939

70 North San Gabriel Blvd., Pasadena, Calif.
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10

v |

|

EXECUTIVES IN THE NEWS

/ V 3 e -~ J - . : V .‘ ¥
Moore: for Wescon, a sprout of ideas

Suow vice-chairman for Wescon 57 is Norman 11 Moore, 39-+vcar-old
vice president of Litton Industries and managing director of its eicctron

tubc dwvision. 'The more responsibility Litton piles on the bouncy,
enthusiastic Moore, the more cnergy Ire scems able to devote to in-
dustry affairs.  Wescon people point out that he has “literally sprouted
idcas” for the show.

Man behind these idecas took an arts degree at Oberlin, went on for
a PhD in physics at MIT. The radiation laboratory there kept him for
two vears on staff; then hc went west as rescarch dircctor for Dalmo
Victor. Before joining Litton in 1948, he retumed for a while to
campus lifc in Stanford’s clectrical engincering department.

Moore divides his leisure between church and family,  Long the
finance chainnan for Palo Alto’s First Congregational Church, he has
developed some highly successtul fund-raising techniques.  “In fact,”
he says, “the only unique paper I ever wrote was on that subject.”

Wifc Jcan looks more like an Oberlin co-ed than mother of two bovs
and two girls. Shc rcflects her husband’s zest, is an centhusiastic par-
ticipant in the family hobbics: sailboating, Little League baschall (son
Hal plays right ficld) and snowshoeing.

Moore is a gourmet, too, and a golfer. Ile seldom breaks 100 on the
links, thrcatens to give up the game if 14-ycar-old son Dave docsn’t
stop showing him up.

STRICTLY PERSONAL

Help Wanted staggering rate. With the jet age

onlv a vear away, we find that our

|

We arc in the process of revamp-
ing our cntirc rescrvation machin-
cry. Toward that end, we have asked
for proposals from lcading manufac-
turcrs of data-processing cquipment
that will help us solve our prab-
lem.

Our reservation and space conttol
workload has becen growing at a

present system will no lenger be
able to keep pace with the de-
mands that will be placed upon it.

Pan American’s general antici-
pated growth approximates 15 per-
cent for 1957 and from 10 to
15 pereent for cach of the next five
years.

It occurred to mc that your pub-
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lication might help spread the word
of our scarch and inspire response
from any manufacturers that Pan
Amecerican has not contacted di-
rectly.

Daxier B, Priest
Pan Axnirican \WoORrLD AIRwWAYS
Curysrrr Buriping, NEw YOrk

Tarheel Saga

In reviewing one of vour issucs, !
noted your interesting item con-
cerning North Carolina manufac-
turing.

You might be interested to know
that our fiirn initiated a manufac-
turing operation in IFairview, N. C.
(12 miles southeast of Asheville)
on Jamuary 3, 19506,

I believe our emplovment level
parallels or surpasses that of several
other major manufactarers in the
arca,

M. &, Pricuuarp
C. P. Crarn: & Co.

Chnicaco, ILL.

Cold-Cathodc Tubes

With interest, we noted vonur
(‘Technical Digest) item for May
20, p. 19

An crror has crept into the text
which resulted in several inquiries
from manufacturers who were in-
terested in cold-cathode  tubes.”
The tube in question, type DEZ,
is not of the cold-cathode varicty,
but is fitted with a directl heated
cathode requiring 12 watts heating
power.  This cathode is  called
“E-cathode”

In contrast to the oxide-coated
cathode, it has no semiconducting
laver on the metallic base. In the
E-cathode, the metal is activated by
introducing ¢missive particles into
the crvstal boundaries near the sur-
face.  1urthermore, neither load
currents well above saturation imit,
nor ionic bombardment, would be
able to destrov the active surface.
This property permitted the  de-
velopment of the high-voltage (10
kv) rectifier tube tvpe DE2 with a
mixed filling of argon and mercury,
and an immediate start without pre-
heating even at temperatures as low
as minus 40 C . ..

onents

FOR EVERY SYSTEM
APPLICATION

g 01TROL MOTOR
f-ocp

YEARFOTT
SERVO W

TYPE NO.43
W L.

| 2
ims

KEARFOTT offers the systems manufacturer the
most complete line of precision made components
available anywhere. Quantity production

cnables quick deliveries and reasonable prices.

SYNCHROS—Transmitters, Control Transformers,
Resolvers, Repeaters, and Differentials in

Bu Ord Sizes 8, 11 and 15. High Accuracy and
environmental resistance.

SERVO MOTORS—High torque, low inertia Servo
Motors, Inertial and Viscous damped Servo
Motors, in Bu Ord Sizes 8, 11, 15, 18 and 23.

TACHOMETER GENERATORS — Available as
damping generazors, rate generators and
integrators. They feature high output to null
ratio and extremely linear outputs. Temperature
stabilization may be provided.

GYROS—Directional, floated rate integrating,
free, vertical, and spring restrained rate gyros for
all airborne navigation, stabilization or fir¢
control applications.

Bulletins giving physical
and technical data of the
various Kcarfot: Products
will be sent on request. The
Kearfott orgarization is
available to assist in the
development and
manufacture of other
precision components you
may require,

carjott

A SUBSIDIARY OF m

GENERAL PRECISION EQUIPMENT CORPORATION

KEARF‘O;I"I' COMPANY, INC., LITTLE FALLS, N. J.

ED\\'.-\RD C RUIITE Sales dnd Engineering Offices: 1378 Main Avenue, Clifton, N. J.

. Midwest Office: 23-W. Colendar Ave., La Grange, il South Central Office: 6211 Denton Drive, Dallas, Texos
BRO‘VN’ Boverr & CO., Ltp. West Coast Office: 253 N. Vinedo Avenve, Posadena, Calif,
BapExN, Swrrz. ) !
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Case History from the files of the Wincharger Corporation

problem: COMPLETELY REDESIGN
AN AIRCRAFT ALTERNATOR
TO MEET MISSILE WEIGHT
AND SIZE REQUIREMENTS

When the Defense Department’s missile program

went into high gear, Wincharger’s Research and ®
Development Group was handed the problem of

designing a much smaller, lighter, more compact et

Alternator. And, along with its smaller size, the / ALTERNATOR BY

Alternator still had to be absolutely reliable. ’VINCHARGER
The happy result was a three-phase, 400 cycle -~ m—

Alternator in an extremely small package that uti- SpBCIflcatlonS
lized a ram-air turbine and magnetic amplifier
regulator. The Wincharger-designed Alternator

Air-turbine driven.

- Output Voltage . . . . . . 3 ph. 115/208 volts, 400
proved completely satisfactory in actual use. cycle, 600 watts.
If rk . ial Alt t Temperature Rise . .. . Minus 549 C to plus 74° C.
RS0 UGS L S 0 2 Gk o e ernators, Static Temperature . . . . Minus 469°C to plus 55° C.
Inverters, Dynamotors or other Power Supplies. Running Duty . . . . . . . Continvous.
bring your problem to Wincharger’s Research RPM. . ...t 8,000.

and Development Group Their extensive exper-
ience in 'solving problems in all phases of these
fields is your best assurance of a workable solution.

SPECIALISTS IN ROTARY ELECTRICAL AND ELECTRONIC DESIGN AND MANUFACTURE

.\]7 Eﬁ SUBSIDIARY OF
g o) ZUZ‘E&W"'E%(){?EQQJD' ZENITH

ALTERNATORS ENGINE GENERATORS DYNAMOTORS INVERTERS UNIVERSAL MOTORS RADIOS LOHCASEIEC (R,

WINCHARGER CORPORATION

| Dept. E-87 KIL-TTP SARA FRE-1"7 Y
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ELECTRONICS INDUSTRY IN THE 11 WESTERN STATES

(EST.)
EMPLOYEES

[11956

1956 = 100

(EST.)
PLANT FACILITIES

Y 1957

GROSS SALES

Wescon Marks Growth in West

® West Coast manufacturers figure their 11-state area makes a

fourth of the industry’s gross sales and is still growing

® Their big show and conclave, Wescon, will fill San Francisco’s

Cow Palace next week. The show is still growing too

Frecironics is big business in the West.  And
despite rccent Defense Department cutbacks, the
industry shows cvery promisc of continuing to grow
lustily in the western climate.

Last year, according to West Coast FElectronic
Manufacturers” Association, the cleven western states
claimed 15 percent of the mation’s clectronics firms,
emploved 17 percent of clectronics workers, and
racked up 24 pereent of total industry gross sales.
This vear, WCEMA is confident that the West will
bite off—and chew—a still bigger share.

The concentration of the clectronics industry on
the Coast in Los .Angeles and neighboring Orange
County, is being rivaled by other growth areas in
the West. 'The San Francisco Bay and peninsula,
San Diego, the Valley of the Sun in Arizona, and
the Portland-Seattle region are all coming along fast.

WCEMA spokesmen cxpect the San Francisco
arca alonc to increasc its plant capacity by 50 percent
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and its sales by 41 pereent this year.  Llectronics
employment on the peninsula should rise 33 percent
over 1956 levels.

The booming Bay arca comes under an cspecially
bright spotlight this month. From August 20
through 23, some 30,000 technical and business repre-
sentatives of the clectronics industry will pack San
Francisco’s Cow Palace for the Western Electronics
Show and Convention (Wescon).

Wescon, nine vears old this August, is suffering
from the same kind of growing pains that plague and
pleasc the arca it serves.  Last summner, three circus
tents were necded to catch the overflow from the
100,000-sq ft Pan-Pacific Auditorium in Los Angeles.
Next week the Cow Palace—largest convention hall
on the Coast—will bulge at the seams with 765 ex-
hibits and six lecture halls,

The 30.000 expected convention-gocers represent a
20 percent increase over last year’s attendance. In
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13 techmical sessions, they will hear some 223 papers.
Lecture halls to hold the sessions were partitioned
off the Cow Palace floor, putting cxhibits and tech-
nical sessions all in the same building.

Il be physicaliv impossible to take in all the
sessions, exhibits and field trips that are planned.
If a visitor could contrive to be in several places at
one time, he might:

* Watch constrnction work on the atom-powered
Regulus-armed submarine Halibut at Mare Island
Naval Shipyard.

* Witness simulated target acquisition, tracking
and firing at onc of two Nike posts,

® Lcarn firsthand about cffects of atomic radiation
at Nawvv's Radiological Defense Laboratory.

® Trudge through a double handful of the various
clectronics plant facilitics and major installations in
the Bav arca.

e Peer into radio telescopes. wind  tunmels and
bevatrons at Stanford University, Ames Acronautical
Labs and the University of California Radiation Lab.

Social events, as nsnal, will give a lot of people a
chance to backslap and talk some business. Wescon
has scheduled a breakfast for distribntors and reps
on Thursdav moming, Aug. 22,

Army scerctary: Wilbur M. Brucker will discuss
the role of clectronics in Army’s long-range rescarch
cffort at the All-Council luncheon given Ang. 21 by
WCEMA.  Featured speaker at the All-Industry
luncheon at the Fainnont Hotel on Iriday will be
Major General Bernard A. Schricver, chicf of USAF's
Ballistic Missile division,

The convention committee has also wade plans
to keep itinerant but nontechnical wives busy and
happy during the show’s four davs. The IFuture Fingi-
ncer's Show (Wescon Jr.) will give sons of registrants
and other vouths a chance to participate.

For a preview of the Wescon techuical scs-
sions, Erecrronics sent Pacific Coast Editor
Hood to query Dean Watking of Stanford
University, who is chairman of the technical
program committee for \Wescon 57,

Hoon: Decan \Watkins, what in vour opinion
arc. some of the highlights of this vear’s
Wescon?

Warkins: The first one that comes to mind is
the cvening session on controlled fusion re-
scarch. It will be a onc-paper session by Her-
bert York of the Livermore Lab. Dr. York
will emphasize the clectronic aspect of fusion
and mcans for physically containing it.

Also the session dealing with  solid-state
microwave amplifiers.  These  devices may
make  possible  direet  detection of  thermal
radiation in the microwave range from trees,
buildings, aircraft and so forth. In my opinion
this is the most significant devclopment being
reported at Wescon this vear.

Therc’s to be a session on militarv clectron-
ics.  Scveral representatives of the Defense
Department will play up their idcas on the
importance of rescarch.

IToon: Is this the aircraft vs missile contro-
versy?

Warkins: No, it's more concerned with the
role of basic research. Sceretary Wilson savs
that the Defense Departiment docsn't need
to spend mouey to find out what the other
side of the moon looks like.  'FThese people

SOME PAPERS TO HEAR

AT WESCON

from the services will ask for increased support
of long-term rescarch out of the Defense bud-
get.

Moon: Wil there be much emphasis on re-
liability?

Warkins: There's a session on reliability and
quality control.  It’s certamly an item  of
continuing importance.

IToon: Transistors?

Warkins: I'wo scssions on transistors, onc
paper covering a 10-me S-watt transistor which
represents a considerable advance in the state
of the art.

Hoon: What will it mecan, specifically?

Warkins: Wider bandwidth and higher power
outpnt should mean cfficient video and pulsc
amplifiers.

IToon: Tlow about medical clectronics?

Warkins: One session, not too revolutionary.
Two noteworthy papers on use of lincar ac-
celerators in therapy.

IToon: Of course there's somcthing on air-
bome clectronics.

Warkins:  Yes, a session on clectronics in
high-speed flight, sponsored by IRIS and the
Institute for Acronantical Sciences. I think
it'll be a good coverage of what's new in air-
bome clectronics,
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Shift to the Commercial

Some 20 electronics firms, all heavy on military side, are making a

concerted effort to get into or enlarge their places in the commercial

market. One of these companies plans move into nuclear energy

field, medical electronics and special-purpose computers

LEXPLAINING a major business policy move, Ford In-
strument v-p and general manager Charles Rockwell
drew upon an ancicnt but precious truth. e said,
“Don’t put all of vour cggs in onc basket.”

Recent cancellation of the Air Force Navalo
guided missile contract is an cxample of the thing
that has clectronics firms asking themselves “What
pereent should we be in military work and what
pereent in commercial?”

Ford, since it was organized in 1915, has been
almost cxclusively in military production business.
Not shaking off this business as its primary intcrest,
Ford looks to add on products in the industrial and
commecreial field.

‘This move represents a major trend in clectronics.
In the past few years some 20 companies, heavy on

the military side, have taken organized steps to get
into or increase position in the commercial market.

General Precision Laboratories credits commercial-
consciousness for stepping into closed-circuit tv ficld.
GPL is now considered onc of major firms in ce-tv.

Airborne Instruments in 1956 cexpanded its com-
mercial products line under an organized cffort. It
credits new products Automatic Noise Figure Indi-
cator and Airtone Automatic Announcing System
for clevators to its program.

In the last two vears cach of these companics set
up cominittees composed of top management in
engincering, manufacturing and sales.  Job outlined
for the group: uncover new commercial products,
find commercial uses for military products.

Namc of these committees, oddly cnough, is the

TECHNICAL DIGEST

® Transparent radar  reflectors
arc achicved by vacuum deposition
of mctal on glass or on stable
polvester-type plastics by Sicrracin
Corp. Resultant coating is con-
ductive (5 to 20 ohms per sq in.)
and will withstand a heat ountput
of several watts per sq in. for anti-
fogging applications on meter win-
dows, aircraft windows and helmet
visors.

® Microwave refractometer, small
cnough for installation on single-
engine light planes, has resonant
cavity arranged to sample air dur-
ing flight. Resonant frequencey of
cavity, a simple function of refrac-
tivity of air, is compared with that
of reference cavity and resulting
phase difference is recorded as data
for tropospheric radio propagation
rescarch.  Svstem was  develaped
by NBS Boulder labs for U.S.
Armyv Electronic Proving Ground
at Lort Huachuca, Arizona.

e Movement of pill-shaped Al-
nico permancnt magnet  throvgh
stomach of patient is traced with
Waugh magnetometer at UCLA
to studyv cffccts of emotional dis-
turbances.  Polvstyrene coating on
magnet gives same feel as vitimin
capsule. Amplified output of mag-
nctometer  coil under patient s
fed into chopped input of Offner
clectroencephalograph  connected
to recorder which shows mode,
orientation and periodic amplitude
of magnet movement as well as
position.

e Sclector switch speeds of over
300  contacts  per  sccond are
achieved with  once-motion  rotary
sclectors developed by Philips (Iol-
land) for automatic telephone ex-
changes. Unique  wiring  scheme
reduces  contact wear., climinates
home position vet gives same aver-
age wiper travel distance per call
as with ordinary two-motion switch
that has ten  10-contact decks.
Continuously running drive motor
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actuates wiper through coupling
and stopping magnets.

® Proton  precession  magnceto-
mcter developed by Varian Asso-
ciates for Project Vanguard satcl-
litc weighs only 43 1 (batteries 14
Ib, transistorized clectronics 1 1b
and coil-in-kerosene sensing head
2 1b). Unit will provide time ree-
ord of carth’s magnctic ficld above
ionosphere  for  telemcetering  to
ground stations.

e New frequency meter provides
rccord of instantancous values of
powcrline  frequencey.  Synchro
antomatically positions small auxil-
iarv motor with respect to three-
phase, two-pole asynchronous mo-
tor connected to line being mon-
itorcd. ‘Thus diffcrence between
line frequencey and that of tuning-
fork standard is proportional to
movement of small motor on slide.
Meter was developed at Electro-
technical Institute of Rome Uni-
versity.
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same in each company.  Ilach was called *1I'he New
Products Committee.”

“Our interest in the commercial ma ket was evolu-
tionary,” savs Rockwell of Ford Instrument. “It
was the cvolution of our ability and the cvolution
of the market. T'he two came together.

Ford “first touched base™ in recognizing the cvo-
lutionary marriage when it worked on controls for
the nuclear submarine Scawolf.

It sces instrumentation and control in nuclear
ficld as a broad avenue into the commercial ficld.
“Fhe nuclear revolution is the biggest thing that
cver happened to business and American life. It
requires the type of talent clectronics companics
have. It requires great precision and reliability.
Those two qualitics arc our stock in trade.”

An outside request took the company into medical
clectronies.  Ford began developing a picee of clee-

tronic cquipment to scrve as an intrinsic part of
surgical operations on a detached retina of the cye.

Pcering further into potentialitics of medical clec-
tronics, company study was made. A 24-page report
on applications is the result.

Another study is under way in data-processing.
“Whercas there are a number of companies mak-
ing exccllent big computers, there scems to be a
large enough demand for specially designed special
purposc computers to devote some time and cffort
in this arca.”

Caldwell fecls that Ford “will always be predomi
natcly military.  ‘Fhere’s no  definite  objective.
‘There's no timetable.  We're proceeding cautiously.

“We're looking to the dav when there’s no cold
war. It makes sense to us if onc well might
conceivably dry up, to have another going strong.”

PRODUCTION and SALES

VALUE OF COMPUTER SHIPMENTS

NUMBER OF COMPUTERS SHIPPED

MILLION $ 1955 1956

THOUSANDS
OF UNITS

1955 1956

SOURCE: BUREAU OF CENSUS

Computer Shipments Double

in 56

IiLecTrONIC computer  shipments
in 1956 were double the value of
1955 shipments according to a
Censns Burean report released Tast
month. Value of shipments totaled
S94 million in 1956 compared with
547 million m 1955.

Number of computers shipped
last vear was ncarly three times the
1955 level. Some 5.120 computers
were shipped by manufacturers in
1956 compared with 1,916 in 1955,

Greater rate of Increase in units
shipped reflects increasing interest
m small and medinm-size comput-
crs. On the average, 1956 prices
were 25 pereent less than the pre-
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ceding year. Computer prices av-
craged SI1S.400 in 1956, down
S6.100 from the 1955 average.

Census hgures on value of ship-
ments for 1956 differ only slightly
from sales of S100 million for the
samce vear, reported by KIAL Tow-
cver, for 1955 the Association re-
ported computer sales of $72 mil-
lion while Census reported a much
lower shipment figure of $47 mil-
lion.

Difference can be explained bv
fact that Census shipments include
onlv computers shipped  but do
not inchwle computers sold  dnr-
mg the corrent year for shipment
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within the next few vears.

Dictating  machines, also  in-
cluded in Census report on Office,
Computing and Accounting  Nla-
chines, are hecoming a sizable item
of the clectronics business. Value
of shipments in 1956 totaled $28.3
million, 30 pereent more than the
5218 million of dictating machine
shipments in 19553,

Number of dictating machines
shipped in 1956 totaled 137, 700,
about 40 percent more than the
97.100 machines shipped in 1955,
However, these figures also include
transcribing, record shaving and re-
cording machincs.



Plants Become Grad Schools

In-plant engineering education is spreading as more companies dis-

cover that it helps recruiting while it upgrades existing staff. West

Coast firms see graduate training a competitive must; they offer a

variety of courses tailored to suit individual and company

A crewcur engineer carrics his sliderule to a Uni-
versity of Southern California class once a weck to
carn his M. S. degrce.  Nothing unusual about that
cxcept that he camns his credits at the Northrop
Aircraft plant where he works.

Four m-plant classes arc provided for Northrop
cnginceers in a long-range cooperative program with
USC. University instructors tcach 120 engincers in
after-hours classcs. Company pays tuition.

Investment in post-graduate education pays double
dividends for sponsoring companics. Personnel di-
rectors get a potent enginecering recruiting  tool.
Training also upgrades cxisting staff, hclps the com-
pany get more mileage out of its engincering de-
partment.

A rccent survey shows that recruiting cost per
cngincer may soar as high as $4,579.  Applicd toward
a ncophyte engincer's graduate program, this amount
gocs a long way. It also betters the company’s com-
petitive situation in recruiting.

Post-gradwnate programs take many forms. Grants
and application prerequisites vary, but all courses
must line up with company intcrests.  Otherwise
there arc no strings attached.  I'irms seck no guar-
antec that students will continue with them after
getting advanced degrecs.

Educational budgets arc large, but aid is usually
not advertised.  During intervicws job applicants arc
told of facilitics offcred.

A spokesman for the college viewpoint, Joscph M.
Pettit of Stanford says cmplover cooperation is one
way to lick engincer shortage. Ile believes graduate
students’ greatest need is for financial support. In-
dustry can aid with scholarships and/or work-study
programs. 1lerc arc a few examples: ¢

Stanford participates in an honors cooperative pro-
gram in clectronics with scveral San Francisco Bay
arca firms. Sclected graduate students work 35 hours
per weck in a participating company and get full pay.
. Students carry a 40 pereent load at Stanford and can
carn a master’s degree in two years.

In Los Angcles, Ilughces™ Aircraft fellowships pay
graduate students tuition and expenscs, plus part-
time salary and, for doctoral students, a gencrous

ELECTRONICS business edition — August 10, 1957

living allowancc. Most applicants arc recent grad-
uates. They arc clhiosen on ability, past scholarship,
and financial nced.

At North American Aviation students get a two-
thirds refund on tuition when satisfactorily com-
pleting courses. If working toward a degree, the
remaining third is granted when diploma is carned.
Post-graduates may also take 11-month leaves without

,bay, alternating with onc-year full employment.

Lockheed wmissile systems  division sponsors an
advanced studics program at all plants. ‘T'he project
liclps students working toward Masters” or higher
degrees. Recruits study full time and work half-time,
getting pay for 40 hours.

Douglas cmiployees going to school half-time or
more work at least half-time. They arc paid for time
worked, plus 40 percent of out of pocket expenscs,
including salary loss, tuition, and books. Students
must send grades to company scholarship board twice
a scmcster.

Coming Home to Roost

Navy’s new air-to-air guided missile, Sparrow II1,
is mtended for use by fighter aircraft in Fleet Air
Defense. Developed by Ravtheon, also prime con-
tractor, improved missile will augment Sparrow [
1 Sparrow III is scmiactive missile, launched under
guidance of mothier ships, carriers own homing unit
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PR OGRESS R EP ORT

now you can get

13 watis af 100°C

NEW silicon high power transistor

For your audio servo uses — and many other appli-
cations, you can reach new transistor highs — in
power, temperature and gain with low distortion
and the stability and reliability you expect from
silicon transistors. In Class B push-pull operation,
two new TI Type 2N389 silicon diffused junction
transistors provide 15 W power output at 100°C
... with distortion of less than 10% and typical beta
cutoff frequency of 300 keps. This new transistor is
the first high power silicon transistor and the
latest addition to the TI silicon line . . . widest in
the industry.

visit our booths
no. 3001, 3002, 3019, 3020
at the 1957 wescon show

SILICON
POWER
TRANSISTORS
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1; — COLLECTOR CURRENT — AMPERES

BASE VOLTAGE VS. COLLECTOR CURRENT - COMMON EMITTER

absolute maximum ratings

Power Dissipation at 100°C . . . . . . . 15 Watts
25°C . . . . . . . 375 Watts
Collector to Emitter Voltage . . +60 Volts
Base to Emitter Voltage . . . . . . . . . —2 Volts
Collector Current . . . . . . . . . . . 2  Amperes

6 Ohms
® . 0.5 Ampere
. —65 to 4+150° C

Saturation Resistance . .
Base Current
Storage Temperature .




Researching for Profit?

® Laying out money for non-profit institute research more than

doubled one firm’s income in six selling years

® Institutes provide a complete research tool kit; They can work

bugs out of a device or make a comprehensive market report

Noxprorrr rescarch institutes spend about 66 mil-
lion profit-motivated corporation dollars cach ycar
on rescarch.

That’s two-thirds of the amount U. S. firms spend
on all outside rescarch, says the American Institute
of NManagement.

This vear hundreds of rescarch-conscious firms are
calling on nonprofit institutes both for scientific
tronble-shooting and long-range planning. Insofar
as the institutes affect the ability of a prodnct to
competc or the development of a new product, they
affect profits.

T'heir work ranges from cxploratory investigations
to new-product development. It covers technical-
economic services in arcas such as marketing, pro-
duction, information and rescarch management.

Firms that have contracts with institutes range
from onc-man companics to giants of the clectronics
industry that have well-cstablished rescarch labora-
torics of their own.

Battclle Nlemorial Institute of Columbus, Ohio,
spends about $2 million on clectronic rescarch alone
out of a $20-million annual rescarch budget.

Battelle cstimates the average clectronic project
for onc ycar amounts to some $20-$30,000.

Sponsoring firm holds the stopwatch on length of
time for project completion. This can mean a six-
month crash program or onc that is rencwed ycar
after ycar.

Studics in the semiconductor ficld are one cxample
of what Battclle calls dirccted basic research, aimed
at opening up, technologically, new fields for business.

How institutc rescarch can be turned into profits
is shown by the case of 'I'he Haloid Company of
Rochester, N. Y.

Battclle had engaged in unsponsored rescarch in
xerography, an clectrostatic dry-printing process that
uscs ordinary paper and plastic powder.  Flectronic
power supply furnishes required high voltage.  In
1948 Taloid signed a contract with Battclle to de-
velop the process.

Iirst xcrographic cquipment was marketed in 1950
when Taloid was a $10 million-a-vear company. Last
vear aloid rcached $23.5 million; it attributes most
of this gain to xcrographic cquipment salcs.

Some advantages of institute rescarch are:
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o [lclp from a competent and diverse staff of spe-
cialists, which the company conld probably not
attract or afford to hire.

® Usc of cxpensive scientific cquipment without
large investment of capital.

¢ Prompt study of rescarch problems too complex
for or outside the regular cxperience of the company
and its rescarch staff.

Somc advantages for large concerns are:

* Avoidance of cxtra personnel and cquipment
costs for a special project outside the regular rescarch
program.

¢ Confirmation of rescarch data prior to hcavy
investment.

L TR
Handling Hot Stuff

\While onc man stands guard with radiation counter,
other lowers uranium slug into corc of nuclear rcactor
at Atomics International Division of North Ameri-
can Aviation
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Control rooms house $1-million system where . . .

Tubes Control Refining

Tidewater Oil Company’s new $180-million refinery contains a $1-

million electronic information control system to log or record process

variables. The system continually scans 4,000 points, logging rou-

tine signals and sounding an alarm whenever an out-of-tolerance

measurement is detected

Process variables arc compared on trend recorders

20

Oxiz of the comtry’s newest oil refineries is Tide-
water Oil's Delaware plant. It cost $180 million
and contains, the company says, more clectronics
than any vet built,

Like other recently constructed refineries, 'l 'vdol's
plant processes oil “in-line™. It has one cach of the
various kinds of processing units.  The sctup is ex-
tremely cfficient, as long as all of the units i the
processing chain keep operating.

“We needed  an information  control svstem
which would nip trouble in the bud.” an official
explains. ;

What nips trouble in the bud is a Sl-million clec-
tronic data scanning and logging (or digital record-
mg) system. Fhis s leased from Pancllit, Inc.,
which also installed and maintaing the plant’s pnen
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pH mcter monitors oil composition

matic and clectrical instruments and controls.

Actually, the information svstem is 13 complete
systems housed in 9 control rooms—onc for cach
operating unit.

The clectronic svstems continually scan 4.000 sig-
nals telling temperature, pressurc and flow.  The svs-
tems convert the signals to digital valucs.

Opecrators get an hourly log of process variables
or a runming record on grapliical trend recorders. Any
logged rcading can be obtamed at any time on a
plug-in digital indicator. A daily stunmary is taped
for business machines,

Between hourly logs. anv off-normal signal s
printed in red and an alarm sounds.  T'vdol beheves
this is the most important function of the informa-

Data logger (front), indicators tell what’s happening
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Scamning circuits feed analog-to-digital converter

tion system because “between hourly logs a refmery
can get into a lot of trouble”.

M anpower savings were a sccondary consideration,
atthough the system probably saves 25 men and one-
fourth the control space required for manual logging.

Tvdol could have gotten onc scanning system
rather than 13, But since this would place the burden
on onc man, it was not considered.

Once million dollars sounds expensive, but it isn’t
because potential savings m operating  costs arc
large, comments James McDonald, assistant refinery
Manager.

‘I'hc scanner’s warning feature, he explains, enables
the nnit to be pushed closer to maximum cfficiency
and ultimate capacitv—130,000 barrels daily.

Enginecr spot-checks oxvgen analyzer
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Tape captures jet's vibration as . . .

Data Recording Rides High

® Growing industrial and military demand for more and mere
data pushes recorders into multimillion dollar business

® Aircraft and missile industries make up 67 percent of the mar-
ket. Research takes a 20 percent share

INSTRUMENT-TYPE magnctic tape recorder-reproduc-
crs have become a multimillion-dollar  clectronics
market in less than a decade. "I'he reason is scientific
and industrial nced for high-speed, high-volume
ways to get, keep and use data. Righ: now., industrial
automation and missile testing arc giving the boom
an added push.

Instrument recorders share basic operating prin-
ciples with familiar home and business tvpes as well
as those used to record tv pictures and motion-picturc
sound. The primary diffcrence is in versatility.

"To meet scientific needs, instrumein-type recorders
have a wide range of frequency response. signal sensi-
tivity, tapc speed, modulation and coding mcthods.
Building-block construction often allows changing
modulation methods. Instrument-tvpc recorders arc
not concerned with sound so much as temperature,
acccleration, pressure, flow, shock and vibration.

Electronic and mechanical refinements push prices
of somc instrument recorders to five and six figures.
Few home recorders are priced over $1,000.

Aircraft and missiles are a prime market for instru-
ment tape recorders.. One firm, Ampex Corp., reports
these percentage sales: ajrcraft, 67; miscellancous re-
scarch, 20; communications, 4 machine tools, 3;
computers, 3; medical, chemicals and others. 3.

New  aircraft sometimes demand more than a
million measurcments in a test flight. A single re-
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corded B-52 flight has resulted in more measurements
than all the tests made on the World War 11 B-17.

Gathering data in volume, aboard test aircraft or
from missile-range telemetry receivers often requires
recorders cquipped to take coded and multiplexed
signals on 14 or more tracks.

But it is in plavback and data processing that
magnctic tape really carns its salt.

Taped mcasurements are readily fed into com-
puters, automatic wave analvzers and other clectronic
cquipment.  Answers can be obtained in hours or
days rather than weeks or months manual methods
somctimes require.

Recorder-reproducers for instrument data process-
ing took in about $250,000 in 1952, This vear, csti-
mates Davies Laboratories division of Nlinncapolis-
Honeywell, sales will e $12 million in this one ficld.

‘Tape also can reereate physical phenomena.  ‘The
vibrations of a plane in flight with guns firing, for
cxample. can control a shake table testing airborne
gear on the ground.

Magnetic tape is comfortably at home in com-
puters, snpplementing internal memory, helping in
information sorting and rcadout.

Onc computer finm, making its own tape trans-
ports, expeets to put two to six in cach computer.
A tape transport maker cstimates current annual
market at $3 million.
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DESIGNED FOR A “BETTER WAY OF DOING THINGS™

We are proud to introduce stili more achievements in our line of compackaging at
the 1957 Wescon Show, San Francisco, Graphik Circuits booth numbers 2703 and 2704.

COMPACKAGING is one answer to the electronics engineers' constant search for a “better way
of doing things.’ These new components are designed for a neater, more compact package. For this
is what compackaging means--compact packaging.

NEW GRAPHIK CABLE AND “P” TYPE CONNECTORS FOR ELECTRICAL HARNESS SYSTEMS

Now from Graphik-Circuits, flexible cable of silicone rubber and a new concept of
y pressure type connections for 600 'F service. Graphik Cable can be produced in

any desired length, also in various conductor patterns. Pressure type connector for
Graphik Cable Harness Systems features low contact resistance and 10 to 150 contacts
with a wide range of contact ratings within a single connector. In a Graphik Cable Harness
System the conductors always remain in a fixed location with reference to one another
with no need for continuity checks to locate a particular conductor at terminations.

GRAPHIK CABLE “P” TYPE CONNECTOR

“ Service temperature range: —180°F. to 600°F. * High and low current ratings within a single
+ Silicone rubber cable with or without glass connector.
reinforcement. Large contact areas produce extremely low contact
«* Available covercoated with silicone rubber. resistance.
* % Shielding available in covercoat. High contact pressures (100 psi) provide micro-
* .» Weight savings possible 4:1 (signal cable) and 2:1 wipe.
(power cable). " @ Low insertion and extraction forces.
* «»Copper to rubber peel strength 6 Ib/in minimum. Terminations available for Graphik Cable, conven-
2 .®Engineered to individual requirements. tional cable or printed circuit boards.

Write for additional information today!

™ > Y —_— - b T
Compee odsrn Faciits e\ CRAPHEIK CIRCUITS
T N . o Gioeh , (K KRE AR O&EN :
Engineering and Manufacturing Dot . . T .
4 Division of Cinch Manufacturing Corporation
200 So. Turnbull Canyen Rd., La Puente, California
SALES OFFICES: 1026 SOUTH MOMAN AVENUE. CHICAGO, ILLINOIS, NEVADA 2.2000 ¢ 1709 WEST EIGHMTH STREET, LOS ANGELES., CALIFORNIA, DUN-

KIRK B:9691 ¢ 473 FIFTH AVENUE. NEW YORK. NEW YORK. MURRAYMILL 3.9356 3701 NORTH BROAD STREET, PHILADELPMIA 40, PENNSYLVANIA, BRAD-
CTLIF~ 5.4775 ¢ 5237 NORTH KEYSTONE STREET, INDIANAPOLIS, INDIANA, GLENDALE 9-526 ¢ 1468 WEST NINTM STREET, CLEVELAND, OMIO, TOWER 1.7557
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Microwave Debate On

FCC takes first look in twelve years at micro-

wave rules.
presented by RETMA

I Wasmineron, D, C. at IFCC
headquarters a decision is in the
making which  one  cquipment
maker thinks, “could balloon micro-
wave business into the billion<lol-
lar-a-vear category.”

This estimate may be overly op-
timistic. but it reflects the almost
boundless enthusiasm manufactur-
ers have about microwave.

Commission is taking its first
look at the 890-mc and np part of
the spectrum in twelve vears. The
important question is “how mnch
of the microwave part of the spee-
trum will be open to private users?”

A parade of private nsers and po-
tential private users are testifving
to the advantages of putting the
private label on more microwave
space.

Southern  Regional  Fducation
Board. representing sixteen statces,
proposcs to construct a4 microwave
system intcr(‘(mnccting a regional
cducational tv network if the Com-
mission widens private space. The
Board plans to spend $204 million
on it.

Two scts of figures will be placed
in cvidence, probably sometime in
September, which will indicate mi-
crowave-cquipment-maker  fecling
about the decision. RE'TMA (now
called FIA) will make comparative
projections of microwave business
for the next ten vears with rules
unchanged and with relaxed restric-
tions on private spacc.

Although fignres are unavailable
until presented to the IF'CC, it is
understood that both sets will in-
dicatc substantial growth. The first
sct will be modest in comparison to
the scecond.

Regardless of growth potential of
niicrowave cquipment business, it
is booming todav.

According to onc company, 1936
saw microwave cquipment sales add
up to S25 million. exclusive of sales
to AT&T. Another company csti-
mated it at S17 million. Still an-
other said: “First is too high and
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Effect of possible decision will be

sccond is too low. Wc'd hang it up
around $20 million cxclusive of
Bell.”

In 1950, microwave cquipment
sales were less than $S1 million, out-
side of AT&T.

Chimb is continuing. Fach day
new svstems are announced. RCA
is sctting one up for Texas Gas
Corporation for 700-milc pipeline
jump across Southeast’s Big River
Region. Philco is installing onc for
West Virginia Tumpike. GIU s
putting in onc for Indiama Toll
Road. Collins is putting in a $3-
million 22-link system for Civil
Acronautics Administration.

Atomic Eucrgy Comumission  is
asking for bids for a complcte two-
terminal multichannel microwave
system at Richland, Wash,

CC-Tv Enters
Plant Relations

Larcrst market for closed-circnit
tclevision, thinks Llovd G. Ilalla-
more, president of Hallmmore Ilee-
tronics, Anahcim. Calif,, is in cm-
plovee communications.

This conclusion was underscored
on a sun-baked day this spring as
he stood in front of a parking lot
packed with his 1,200 cmployecs.
Ie was trving to cxplain a com-
pany policy.

First result of that mccting was
the decision to istall ce-tv in his
own plant, making unnccessary any
morc parking lot gathcrings. Sce-
ond was to introduce on the mar-
ket a television broadcasting studio
package costing $14.000 to solve
same problem for other companics,

The package contains audio and
vidco console control, film and slide
cquipment,  turntables,  vidicon
camcra chain.

In the same vein. Hallamore has
in the works what he calls a tv twyx
svstem. Ile is arranging to hook up
all the ballistic missile plants in

Southern Califoria so that exccn-
tives of cach company can see and
hiear one another in project discus-
S1011S.

Other markets the firm sces for
its stndio package: commmity an-
tenna svstem hook-ups for live pro-
gramming. standard telecasting (to
take care of late film and test pat-
terns). wired pav-tv setups and low-
cost telecasting  facilities for na-
tions in the Middle Fast interested
in getting in the tv swim cheaply.

Charge Engineer
Manpower Waste

“ENGINEERING MANPOWER is Deing
wasted to a considerable degree at
the present time,”” conelndes a 1ar-
vard Business School study, released
last week.

The study, Iingincering Man-
power—Ilow to Improve its Pro-
ductivity, was prepared by nine
Harvard Business School students
under the guidance of George I
Doriot. 11BS professor and presi-
dent of Amecerican Rescarch and
Development Corp.

It is based on personal interviews
and correspondence with industrial
exceutives, engineers, union lcaders
and university and government offi-
cials.

In many large, ard most medinm
and small-sized companics, little
conscious cffort has been made
by management to imporve and
maintain the level of engincering
productivity, the authors sav. Com-
pared to management accomplish-
ments in improving  cffectivencss
of sales and production manpower,
much less has been accomplished
in engincering.

Many companics find it hard to
mmprove their  engineering  pro-
ductivity  becanse  nontechnically
trained excentives often seem to be
out of tonch with the problems and
requircments  of  cngincers,  the
authors find. Morcover, cven some
technically trained cxccutives some-
times resist changes that could in-
crcasc engincering productivity.

Before management can solve its
problem of how to more cffcctively
utilize engincering manpower, it
must gain a more thorongh under-
standing  of its cngincers,  the
authors concludc.
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VIBRATION...yet normal operation

No—we don’t use paint mixers to meas-
ure the vibration resistance of General
Electric miniaturized sealed relavs. But,
it is a dramatic illustration of the punish-
ment G-E hermetically sealed relays can
—and do—withstand.

The best of laboratory equipment is
used to measure this vibration resistarce,
and the results prove—General Electric
voltage-calibrated Micro-miniature re-
lays withstand vibration of 20 G’s ac-
celeration from 55 to 2000 cycles (.125
inch excursion from 10 to 53 cycles).

Excellent vibration resistance is just
one of the many “plus’ features—such
as high- and low-temperature operation
high shock reststance, and rugged con-
struction—you get with all Miniature,
Sub-miniature, and Micro-miniature G-E
sealed relays. Today, General Electric
relays are proving their reliability on a
variety of military and industrial elec-
trenics applications.

What’s more, you get all of Genera’
Electric’s complete line of standard-listed
relays on only 3-week shipment from

receipt of order—plus—immediate serv-
ice on samples and prototypes.

For further information, contact your
G-E Apparatus Sales Office—or—write to
General Electric Co., Sect. 792-7, Sche-
nectady 5, N. Y., for complete relay
data. Specialty Control Dept., Waynes-
boro, Va.

B‘ogress /s Our Most Important Prodvct

GENERAL B3 ELECTRIC




Lease-Back Frees Cash

It's not something for nothing, but it's a method

to free capital and defer taxes. Lease-back plans

stress test instruments

Carriar tied up in test cquipment
can be freed by new instrument
lease-back plans. Tlere’s how they
work. An clectronics manufacturer
buys test equipment, sclls it to one
of a number of leasing firms, then
rents 1t back.

Lease periods run as long as 10
vears, with most averaging three to
five years. ‘The plan also postpones
pavment of taxcs. This too adds to
working capital.

As Trevor Ternan, president of
the Los Angcles firm of Ternan,
Clauson and Co., cxplains: “Bv
deferring the pavment of taxcs until
cash profits have been carned, more
working capital is provided. This
results in additional cash profits.”
Another advantage: leasing can be
used to group instrument buving
into specific contract periods.

Companics offcring plan agrec on
onc prime advantage: badly needed
test cquipment may be had without
freezing working capital,

The West Coast’s United States
Lcasing Corporation offcrs onc ver-

Profit Sharing

Last wecek a voung clectronics
tech, 25, marricd, two children,
joincd  Consolidated  Eleetro-dy-
namics’  profit-sharing  retirement
fund. What he sces in the future:
a rctirement fund of more than
$70,000.

Giles Hall, director of personnel
at Consolidated, sces as advantages
for the firm: a fecling of participa-
tion in the company’s progress, in-
terest in reducing waste, accidents.
Beckman  Instruments’ spokesman
savs  profit-sharing  svstems  scrve
basically to attract and retain top-
flight emplovees. and to allay any
fears of old-age insccurity.

Ampex set up its system  after
200 plans were studied by an cm-
plover-workers  committee. The
company contributes 15 percent
of its net profits (before taxes). Km-
ployce contributions arc voluntary
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sion of the basic lcasc-back plan.

“We'll buv the equipment you
sclect from the manufacturer of
vour choice at the price vou have
agreed upon. Once the master
lease plan has been written for vour
firm, vou can add cquipment to the
basic lease as required.”  USL's
minimum lease is for $2,000 of
cquipment.

Western  Scientific  Instrument
Co. of San Carlos, Calif., adds this
twist. It will pav cash for vour cn-
tirc complement of test gear. But
while vou're renting it back, vou get
a complete maintenance program.

Manager J. T1. Dobrin points
out: “Ixperts periodically inspect
and calibrate  the  instruments.”
Maintenance feature frees technical
people for their principal dutics
such as design.

Generally, Western's customers
can dcclare instruments obsolete
any time after the first nine months.
The average Western client uscs
between 1,000 and 1,500 instru-
ments.

Grows Popular

and may range from a mimimum of
2.5 percent of base pay to a maxi-
mum of 10 percent.

The worker may withdraw 100
pereent of his contribution when
he pleases. Twelve months after
signing up for the plan he mav, i
casc of cmergency, withdraw 50
pereent of the amount Ampex has
put in to his account; 100 percent
in 24 months.

Other companies’ plans arc basi-
cally the same. Variations arc
mainly in details. At some com-
panies, however, only the firm puts
moncy mto the fund.

None of the clectronics indus-
tryv’s  profit-sharing  systems  have
been functioning long cnough for
rctiring workers to get into the real
money yet. But for today’s new
employces the future looks safe,
and loyalty pavs off in five figurcs.

Exciting new things
are happening at
HOFFMAN ELECTRONICS

Out of advanced electronics
research and development at
Hoffman comes an entirely new
concept in ground radar. Still
under wraps by the Military, this
unusual and practical Hoffman
development applies revolutionary
techniques to solving complex
weapons systems problems.

Hoffman’s extensive experience in
designing, developing and
producing radar for airborne and
shipboard installations laid the
groundwork for this exciting new
electronics development. In radar,
as in other vital military and com-
mercial fields—countermeasures,
navigation, weapons and com-
munications systems — Hoffman
continues to produce the pattern
for progress in electronics.

In a dynamic industry where only
change is permanent, exciting
things continue to happen

at Hoffman.

— e Em—— — A —— — — ——— S —— A S E—— A S—

PHYSICISTS « ELECTRONICS ANO
ELECTRO-MECHANICAL ENGINEERS
Significant new developments at
Hoffman in the fields of navigation,
VLF, HF, VHF, UHF, radar, ECM,
weapons systems and semiconductors
have created important positions for
scientists and engineers of high
calibre. Please address inquiries to
Chief Engineer.

oiiman
klectronics

HOFFMAN LABORATORIES, INC.

3761 South Hill Street
Los Angeles 7, California
Circle 10 Reader Service Card
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“radar’s caught infiltration on hill four zero...”

As at sea and in the air, Hoffman-developed radar
now gives our Armed Forces

greatly extended capabilities for surveillance on the

battlefield. It’s another outstanding example of ...
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Sapphires assume odd shapes . . .

Making Missile Noses

Work continues on 7-in. synthetic sapphire

nose-cones for infrared guided missiles. Sap-

phire windows find use in electron tubes

FFurure  ifrared-guided  missiles
may have single crvstal sapphire
nose domes as big as a schoolboy’s
beanic.

Latc last month, Linde division
of Union Carbide reported it had
nailed down a technigque for five-
inch flat window disks and was
planning volume production.

Production of the 3-inch  dw-
mecter disks has become routine in
the past vear at Linde. Experimen-
tallv synthetic sapphires have at-
tained 5.5 inches diamceter. Infrared
enginecers are now asking for 6 and
7-mch domes. Nlore arca means
more sensitive infrared pickup.

Sapphires are in demand  for
rugged military and industrial ap-
plications  becanse  they  combine
transmissions and physical charac-
teristics available in no other com-
mercially produced substance.

The gem-like crvstals give 90
pereent  trausmission up to four
microns wavelength, 50 pereent at
six microns at temperatures of 500
C and up. The gems are next to
diamond in hardness and remain
rigid at 1,800 C.

Synthetie sapphires are also used
as windows for klvstrons, magne-
trons and t-r tubes. The stuff has
no porcs, which prevents outgassing
problems, and dissipates heat fast.
Its diclectric strength is 480,000
volts per centimeter, equivalent to
sintered alumina. ‘The cost? A one-
inch window is $15, and 3-inch
window $135.
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Sapphire tubes and rods are also
used as spacers for clectron-gun as-
semblies and as radiation  pipes.
The pipes link temperature meas-
uring instruents to such things as
scimiconductor crvstal-growing fur-
naces which must maintain high,
but stable temperatures.

While instrument and  watch-
making industries use 50 to 60 mil-
lion jeweled bearings  annually—
1.000 or more ride in a fighter planc
—however only a fraction of thesc
arc made in the U.S. Amcrican
makers often cannot meet Furo-
pean prices for common shapes, but
excel i specialized  production.

Flat P-C Cable
Changes Designs

Co-rraxar cable suited to printed
cirenits and automatic production
is being placed on the market by
a new firm, ‘Tape Cable Corp., of
Rochester, N, Y.

IFlat copper conductors are im-
bedded parallel to cach other in
thin, highly flexible polyvester filin.
Total thickness is 0.008  inch.
Conductor spacing of 0.10 inch
center-to-center conforms to REVT-
MA-rccommended - printed-circuit
grid pattern. Rating is 300 volts.

Tape Cable claims these advan-
tages for the new cable:

® Since all conductors are pre-
pesitioned in the polvester insula-
tion, the cable can be handled as

a single wire. Using holding jigs,
the cables can be stripped, spliced,
dip-soldered and joined to mating
conductors or printed-circuit con-
nectors as a unit.

e Using flat conductors and
integrated  insulation saves  space
and weight. A squarc-inch cross
section  will contain 1,160 con-
ductors, compared with 225 con-
ductors for round wirc cable.

e It is suited to high-frequency
applications because flat conductors
dissipate heat better and the inter-
conductor capacitance is low.

o Strips of plastic tape will 1n-
sulate splices or form harnesscs.

e 'I'hc cable, with 9 to 50 con-

ductors, can be cut with scissors or
dispensed from a tape dispenser.

Stromberg-Carlson, onc of the
trv-ont  customers, s using  the
cable in a uew kind of multiple-
chassis construction. Sce photo be-
low. Printed-circuit boards form
the leaves of a book.

N
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I'ourteen-conductor flat cable is
soldcred as a unit
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LABORATORY EQUIPMENT

Millimeter waves are no longer confined only to
laboratory experiments. They are fast becoming the
wavelength of choice for the highest of high
. & resolution radar. Automatic ground approach
p la nnl/ 71’ g s_vst,o_ms of the highest precision, airborne radar

P rivaling optics and radio astronomy are now
possible with components produced by

millimeter ™. % Seemn e, sineer n
wave
operations?

®
PY Avatlable now are reliable magnetrons, complete
radar mixer-duplexers, super-sensitive silicon diode
® detectors and many other components for active
and passive detection between 30,000 and
® 70,000 mcs., also components for operation in the
low attenuation TE ,, mode.
®
®
®

Laboratory equipment includes test benches for
frequency, power, impedance, attenuation, etc.

Send for data. Our new catalog describes over 200
components for the best in millimeter operation.

~A
M

®
MICROWAVEe ASSOCIATES INC.
o BURLINGTON, MASSACHUSETTS
®
1014 | 1012 1010

! I I l '
3x1073 3 £ 30
WAVELENGTH (MILLIMETERS)
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MILITARY BUSINESS

Unraveling Gl Red Tape

More electronics firms are bid-
ding on military contracts. To buck
red tape, they turn to specialists

Tue presIDENT of a small clectronics firm last week
said: “The number of small military contracts a firm
our size can handle is going up.”

“Even s0,” he added “I've passed up bidding on
some good contracts for fear of getting involved in
red tape. I can’t afford doing that any longer, so I
have hired a specialist to unravel the red tape.”

Ilis statement is typical of four of five small and
medium sized electronic firms checked who are not
now doing militarv work.

Complexity of military contracting has given rise
to an army of contract specialists, mostly with large
companics. They pore over military lists of pro-
curcment orders, analyze items in relation to their
firm’s capabilities.

They overscee bidding, and on successful bids,
watch over contract details until payment.

Bisnoff-Armus Associates is a recent entrant in the
field of contract consultants. They are similar to
specialists within the firm.

Understanding  government  contract procedure,
says Bisnoff-Armus, is an important part of making
a profit or at least not getting trapped into taking
a loss. Ilere arc examples of how it works:

Onc clectronics firm put in a low bid of $20,000
for a picce of clectronic medical equipment. Other
bidders were in the $26,000 and up range.

Although the company had developed a source of
supply for material which permitted a low bid, an
accountant’s miscalculation made it too low. The
contract officer, bound by legal procedure, questioned
the bid. 'T'he firm reevaluated its bid, found the crror,
raiscd it to $24,000, kept the award.

In another case, awarencss of pre-award survey and
its procedures gave onc small clectronics company a
contract it would not otherwise have had. The
firm knew it did not have sufficient facilitics and
employces to meet the demands of the survey for a
large order of radio receivers, It also did not have
sufficient funds to continuc production until first
deliverics when government money is relcased.

It analyzed how much of the contract it could
handle, found a company that would subcontract
the rest. It arranged for bank financing. It made
agrcements with the subcontractor and the bank
that would become binding on a certain date.

The company then entered a bid that would be
open for 30 days. ‘That would have permitted it to
withdraw the bid if it didn’t win.

The firm did present the low bid; the survey was
completed in the 30-day period, though the govern-
ment in offering the contract had requested 60 days.

If the government had not completed its survey in
the required time, the company would have sent a
telegram asking for an extension. The word “no” in
reply would have ended the bid. If the contract
officer attempted to dismiss the bid because of infor-
mation gotten from the survey, he would have been
required to state grounds and answer rebuttal.

MILITARY ELECTRONICS

CONTRACTS
AWARDED

U. §. Army Signal Supplv Agency,

® USAF drops further develop-
ment of North Amecrican’s  air-
breathing Navaho. Available funds
and cmphasis will go to Titan,
Atlas and  ‘Thor.  Air-breathing
Snark, recently ordered into pro-
duction, is intended to fill the stra-
tegic gap until ICBM is perfected.

® Testing and calibration of
Navy’s Sidewinder infrarcd detce-
tion system is being accomplished
by an infrarcd radiation standard
developed by Servo Corp. of Amcr-
ica. Called Servo Model 1380, the
device tests the sensitivity of the
lcad-sulfide cell which is the heart
of the Sidewinder target dctector.

30

® New production ordcr for Cor-
poral guided missiles by Army
Ordnance marks sixth year of con-
tinuous production of Corporal by
I'irestonc.

® Army plans to put largest num-
ber of its R&D dollars on antimis-
silc missile program. Both AF and
Army  report  that  technological
problems that scemed insoluble
last vear can be overcome.

o Incrtial guidance svstems for
Thor will be built by A.C. Spark
Plug division of General Motors
under $38 million contract with
Air Materiel Command.

Philadelphia, has contracted GE
for development modcls of pream-
plificr, frequeney multiplier, iuter-
mediate amplifier and final output
tubes. Contract: $267,012.

Beckman Instruments for 600 fre-
quency nieters, FR-67/U, ainount-
ing to $359,118.

Collins gets $500,000 contract with
Army Signal Supply Agency for
design plan of SSB tactical transis-
torized radio receiver and trans-
mitter.

Belock Instrument will modify M-+
radars for Army  Signal Supply
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NOW Available to You...

BELL AIRCRAFT’S ACOUSTIC TEST FACILITIES

for Airborne Components and Structural Parts

L to R: Dr. Fricke, Engineer-incharge Acoustics Laboratory, and
Mr. Kuzara Acoustics Engineer, evaluating a component in a high
intensity acoustic environment. RIGIIT: Malfunction of a relay at
high-intensity sound as disclosed in a sonnd chamber.

The cver increasing speed and power of today’s aircraft
and missiles produce sound-pressure levels which can
adversely affect the reliability of both mechanical and

electronie components. The Acoustical Laboratory of Bell’s Contact resistonce Contoct chatter of same
e . . . : ot 140 d b sound-pressure reloy at 150 d b
Research Division has developed high-intensity sound level. sound-pressure level.

chambers for analyzing sound effects on airborne com- UPPER TRACES SHOW CONTACT BEHAVIOR; LOWER, ACOUSTIC INPUT
ponents and conducting functional sound tests.

The Laboratory can also provide highly accurate ealibration for sound mcasuring
and recording equipment.

The wide experience which has made Bell Aireraft a leader in high-intensity
acoustical testing, sound surveys and analyses, and the evaluation of sound-scensitive
components is now available to you. To determine how this unique service can sup-
plement your own test facilities, send for bulletin “Acoustic Test Facilities™.

Write, wire or phone: Sales Manager, Research Division, Dept. 21

BELL AIRCRAFT CORPORATION, Post Office Box One, Buffalo 5, New York

RESEARCH . DEVELOPMENT . EVALUATION . INVESTIGATION . TESTING

Research Division
SURVEYS « REPORTS « CONSULTATIONS BUFFALO, N.YV.
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Ageney under $382,496 contract.
Rl Litton Industrics is awarded $214,-
902 contract with Arv Signal Sup-
plv Agencey for inertial autonaviga-
tors, installed and maintained for
one vear.

49" ]“”

[LOT= =1

114.76

INDIUM may be

important to your future...

|u‘3m@|"@“ \?)-" j

Sparton gets $1,576,164 BuAcr con-
tract for AN/SSQ-2B listening
sonobuoys.

Texas Instrnments will scll sonar
scts to BuAcr totalling $1,038,200.
Stoddart has $209,381 contract
with BuShips for AN/URM-17 ra-

Commercial Quantities Available:
Indium metal (specially refined 99.999%

pure) dio scts.
Indium metal (99.97% pure)
tIndium wire Indium foil and ribbon Philco will conduct studics and in-

vestigations directed toward devel-
Indium pellets  Indium spheres opment of high-speed rotary tran-

Indium powders Other high-purity metals QUALITY sistor switch for BuShips under
SERVICE $238,350 contract.

Intermediate “Indalloy” solders

Write Dept. E-8 for new Indium bulletin:
"INDALLOY '‘Intermediate’ SOLDERS" RESEARCH Model Eng. e l\’lfg. will sell Bu-

Ships AN/USM-24C oscilloscopes

THE INDIUM corroraTioN OF AMERICA ey SEUS5-) Geme,

1676 Lincoln Avenue * Utica, New York =
Since 1934 . . . Pioneers in the Development Ru-‘ theon has S1 ’)80’056 contract

and Applications of Indium for industry vith BuShips for forty-cight AN/
_ Circle 13 Readers Service Card SOS-T3 sonar shipboard  trainers.

Marcon Mfg. gets $522,189 con-
tract with Armv Signal Supplv

PETER PARTITION CORP. Agencey for radio sct contro]s C-
4)5

Radio, Electrical and Electronic operates one of the largest

components and allied products! Henry Products will scll Army Sig-

nal Supply Agency antenna cquip-

exclusively to the produc- ment, RC-292, under $357,260
1 ’ contract.

plants in America devoted | |
Pre-ussembled ...custom-made |

PARTITIONS

tion of cardboard partitions.
for Protective

Because of our unexcelled Production Rescarch gets $311,436

Packaging contract with Rome Air IForce De-
made to your exact facilities, our customers |  pot for blip-scan rccorders, QRC-
ificati +4.
'”‘"“'""f know we are equipped to
for faster packing . ) .
at lower cost! fill orders FAST, ON TIME, Collins will scll production data
e i'ns PR s package for AN/ARC-52 radio scts
o 3 an PECIF -at a 5 Shsiah heriasee
% '. WRITE, PHONE or WIRE andl tcsgt"1])911;]1"_1;;”“.%5:5. tt() BuAer
7 H for QUOTATIONS on pr". 'hc'l‘ clways f"h” under >i,» ,O1> contract.

YOUR REQUIREMENTS
Westinghouse  gets 51,622,713
AMC contract for AN/APQ-61 ra-

P ET E R PA RT IT Io “ co R P | dar scts and related cquipment.
i
|

GPL will scll RADAN airborne

Manufacturers of Cardboard Portitions doppler navigation svstems to Mar-

124 BOER"M PLACE BROOK[Y" I’ ".Y. | tin for $I million.

Telephone: TRiangle 5.4033 . . O oo
v g Hazeltine wins  $3,147.475 con-

tract with BuAer for AN/APS-20T°,

— | radar scts.
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NEW PRODUCTS

Data Converters Featured

Litton Industries

»

':"

Fischer & Porter

Electronic Computer

Units Simplify Computation

Sorvixe problems with clectronic computers is often simplificd when
data can be converted from digital to analog form or vice versa. Packard
Bell (41) announces a completely transistorized analog-digital converter.
Analog-to-digital converters for data-reduction systems and general volt-
age mcasurements arc offered by Flectronic Computer (42). Called the
Digi-Coder, Fischer & Porter’s (43) analog-to-digital converter now fur-

nishes three more coded outputs.

An instrament devcloped by Assembly Prodncets (4+4) functions as an
analog-to-digital converter and multicontact mcter relay for telemctering,
testing, sorting applications. Digital-to-analog converters by Litton
Industrics (45) provide means for direct connection with analog com-

puters, analog d-c¢ plotters.

A 65-ma scleninm  rectifier i
offcred by Federal Telephone and
Radio (46) for usc in phonographs,
small radios, tv  boosters.
Coaxial  clectronically  operated
switches have been developed by
Jerrold Flectronics (47) to permit
simultancous display of two volt-
ages on an oscilloscope. . The
model 160 sweep-frequeney vewr
measuring  svstem  is  offered by
California  'Technical Industrics
(48) for the X band.

Accurate and rapid zcroing of
synchros of all types is claimed for

Advance Industries (49) synchro
null instrument. . . . Iine wire 1s
ground to close tolerances by Roval
Master (50) for usc in clectron
tube clements, instroment move-
ments. Direct readings from
z¢ero cps to one me are provided
by Computer-Measurements  (51)
frequency-period  counter.

Relavs produced by Luther Mfg.
(52) occupy 0.18 cubic inch and
can handle 3 amps resistive load.

. A total delay of 100 micro-
scconds with taps cvery 2 micro-

For more information use READER SERVICE CARD
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Assembly Products

scconds is provided with Control
Electronics’ (53) delay linc.

Output voltages from 2 kv to 50
kv are farnished by scaled high-
voltage power supplies offered by
Laboratory for Ilectronics (54) for
use with cathode-ray tubes, oscillo-
scopes,  precipitators. Print-
through from one laver to the next
on reels of stored tape is said to be
greatly reduced with a new mag-
nctic tape offered by Audio Devices
(55).

I'ixed film resistors designed by
Coming (56) for opcration from
—355 to 235 C arc made by bond-
ing a mctallic oxide film to Pyrex
brand glass. . . . Sclf-contained rc-
solver-booster amplifiers by Reeves
Instrament (57) combine a size 15
resolver  with  two  transistorized
plug-in amplificrs in a cvlindrical
package. . International Recti-
fier (58) announces 330-amp ger-
manium - power-rectificr  junctions
which feature light weight and
small size.

Accurate mcasurements  of in-
ductance, capacitance, resistance
and conductance are said to be
possible  with  Electro-Measure-
ments” (59) impedance bridge as-
sembly. . . . Alto Scientific (60) an-
nounces a pulse modulator and
pluse transformer combination for
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“Simplifies
assembly...

Improves
performance”

SAYS:
SARKES TARZIAN,
/) INc-

ART WIRE
. UPSET
PINS

Sarkes Tarzian, manufacturers of television and radio
equipment, use Art Wire and Stamping Company's |
special upset pins because their uniformly high qual-
ity eliminates manufacturing problems. They say: |
"Through the use of this part we have simplified
assembly and improved performance.” |

We supply upset pins of any workable metal or alloy in
diameters from .010to .090. Thickness of upset flange |
on head from .010 on fine wire to .062 on heavy wire.
Flanges precision positioned

to your specifications.

Precision manufacture on
modern high speed machines
resultsin uniformly high qual-
ity, lowest production costs. -
e

Why not let us quote on your |
next order? Send a blue- Q// :

print or sample for a prompt 7 / ‘
estimate.

ART WIRE l
AND STAMPING CO. '
|

18 Boyden Place, Newark, New Jersey

Circle 15 Readers Service Card
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testing high-power klystrons. . . .
T'ransistor  transformers designed
by United Transformer (61) weigh
only 75 ounce and arc hermetically
scaled in accordance with MIL-T-
27A.

Characteristic curves of pup and
npn transistors are traced on a
cathode-ray  tube by Tektronix’s
(62) tvpe 575  tramsistor-curve
tracer. . . . A rotary switch an-
nounced by Daven Co. (63) is in-
tended for video and pulse switch-
ing at up to 4.5 mc.

Transistorized clectrometers de-
signed by Keithley Instruments
(64) combine a d-c amplifier and
clectrometer  to  mcasure cight
ramges of voltage from 30 mv to
100 volts. . . . Mvlar coil forms
have been developed by Precision
Paper Tube Co. (65) with wall
thicknesses  from  0.002 to 0.01
mch. . . . Gorn Electric (66) offers
cight sizes of printed-circuit con-
nectors featuring coined bervllium
copner contacts,

Glass-mounted gold-plated quartz
crystals by Bliley (67) operate on
the third overtone mode at 5 me.

. Called the Utilator, a portable
utility oscillator for the +.5 to
220-mc range is announced by Kay

Electric (68). . . . Load isolators for
the frequency range from 8,200 to
12,400 mc arc announced by Cas-
cade Research (69).

IFour-foot  dish antennas  de-
veloped by Technical Appliance
Corp. (70) for the frequency range
of 1,000 to 4,000 mc fcaturc sim-
plificd mounting to tubular masts.
... Borroughs (71) announces the
miniaturc Nixie, a 10-digit, cold-
cathode rcad-out tube 6/10 inch
mn diameter and 3 inch long. . . .
Phasemcters produced by Statham
Development (72) are intended for
laboratory and production testing
of filters, transformers, amplifiers,
computcers.

Aircraft, marinc and industrial
applications arc scen for Superior
Electric’s  (73) 400-cycle voltage
regulator. Plug-in  computer
clements by Ransom (74) in the
form of printed-circuit cards in-
clude flip flops, noninverting pulse
amplifiers, power clock gencerators.
... A bench comparator manufac-
tured by Stocker & Yale (75) pro-
vides a mcthod of sctting relay
contacts optically to precise gap
dimensions.

tachomecters

Digital

made Iy

- Anybody for Fission?

Visitors at Atomic Ixposition trv out low-power training rcactor at
mstrument console costing about $15,000. Acrojet-General Nucleonics
reports it has 21 of these training reactors under construction
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Nacimeco (76} for missile  and
similar justrumentation  applica-
tions can register better than 0.001
rpm. . .. Small transistorized power
supplies for filament, transistor and
plate voltage applications are avail-
able  from  Universal  Transistor
(77). . . . Transistorized  plate
power supplies offered by NJE
Corp. (7S) are said to have less
than 1 millivolt ripple.

Subminature r-f cable connee-
tors  have  been  introduced Dy
Dage Flectric (79) and include 12
groups of jacks, receptacles and
adapters. ... Hermam TL Sticht
Co. (80) is marketing Fnglish-made
megolunmeters which indicate both
resistance and  conductance.
Dircet reading rf calorimeters by
Flectro Impulse Lab  (S1) cover
frequencies from d-c to 4.000 mc
and mecasure power from 10 to 150
watts.

Territe microwave isolators an-
nounced by Raythcon (82) for X
and Ky bands feature compact de-
sign and  improved performance.
. .. Davton Electric Mfg. (S3) an-
nounces  five  adjustable-voltage
power supplies for laboratory and
production-line testing. . . . Coils
with standard a-c and d-¢ voltages
arc available in TTillburn Electronic
Products” (84) control rclays for
usc in printed circuits.

A vhem with a phase-sensitive
circuit is offered by North Atlantic
Industries (85) to mcasurc Dboth
amplitude and phase angle in servo
svstems. .. L A tuning-fork clee-
tronic oscillator is used in Thnes
Facsimile’s (86) scagoing chronom-
cter. which s said to have an
accuracy of onc sccond in 12 days.

Pressure transducers by Fischer
& Porter (87) convert pressures
from 3 to 15 psi to a-c voltages
linearly  proportional to  pressurc.
. . . Librascope (88) announccs a
lincar ball-and-disk integrator as-
scmbled with a counter and output
pulse switch in onc compact pack-
age. . . . Microwave absorber Kits
arc being produced by MeMillan
Industrial (89) for allawcather radar
operating in X or C bands on com-
mercial and business aircraft.

Impcdance-matching instruments

When speed 1s measured
mach numbers the new

WALTHAM
VERTICAL
GYRO

operates faster,
more accurately

Enables fire control systems
to "‘think’’ more clearly

The high reliability characteristics of the Waltham vertical gyro
make it the logical choice of the systems manufacturer. Espe-
cially significant is the faster erection rate, for normal opera-
tional use or far a super-fast initial or in-flight erection cycle.
Equally important is the longer operating life...and lower main-
tenance costs. Shock-resistant, vibration-resistant, hermetically
sealed, this unit meets all military environmental conditions.

PERFORMANCE
VERTICAL REPEATABILITY: To within 10 minutes of arc cone.

INITIAL-ERECTION (Super-Fast): From any standing position at any
temperature from —55°C to +71°C to within =30 minutes of arc of
Vertical within 25 seconds after application of power.

IN-FLIGHT ERECTION (Super-Fast): Roll 180°/minute minimum. Pitch
200° /minute minimum.

NORMAL ERECTION: 5°/minute =1°/minute.

FREE DRIFT: Roll, 0.3° /minute for any Pitch angle from --60° to —60°,
Pitch, 0.3°/minute for any roll angle.

OPERATING LIFE: 1000 hours minimum.
SHELF LIFE: 5 years.

Send today for engineering specifications and drawings. Facil-
ities are also available to manufacture precision mechanical
and electro-mechanical assemblies to your specifications.

Precision has been our business since 1850

INSTRUMENT AND INDUSTRIAL PRODUCTS DIVISION
WALTHAM WATCH COMPANY
WALTHAM 54, MASS.
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fa 1N A SERIES

IN THE DARK

about that metal-joining problem?

THE MARVELCO ELECTRONICS DIVISION OF NAC was—on how
to join.003 x.005 in. gold ribbon t0.030 in. dia. Kovar posts in transistors.
They succeeded with a Weldmatic stored-energy welder...which may
be the answer to your problem, too, Write for complete literature.

WELDMATIC

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

Visit our Booths #805-806 Wescon Show
Circle 17 Readers Service Card

AIRPAX Booth 416 & 417

at WESCON — San Francisco — Aug. 20-23

SHOWING:
@ Instrument Type Ferrac Magnetic Amplifiers
for guidance and control equipment

® Power and Audio-Frequency Magmeter
Detectors for telemetering and speed control
@ Choppers and Portable Chopper
Test Set for DC instruments
and servos

@ Magnetic Time-Delay Circuit
Breakers for military and
industrial equipment

by Uniwave (90) for the 1,000
to 12,000-nic range arc said to
match wide ranges of impedance,
introduce impedance in otherwise
matchied systems, function as erys-
tal dctectors. . . . Subminiature
floated integrating gvros are an-
nounced by Receves Instrmment
(91) for missile and other airborne
applications.

Maltichannel magnetic  tape-
recording svstems offered by Anieri-
can Electronics (92) feature 300-ke
bundwidth and six speeds up to 60
inches per sccond. . . . Miniature
tantalum  clectrolytic  capacitors
have been  designed by Mallory
(93) for service at 175 C.

New Product Makers

410 Packard Bell, 11766 W. Pico Bhd., Los An-
Keles 64, Calir,

12: Eicetronic Computer, 6191 Ridge Ave., Phila-

slphia 2R, Pa,

her & Porter, 93 Jacksonville Rd., Hatboro,

sembly Produrts, Chesterland, Ohio

Littun Industrics, 336 N, Foothill Rd., Beverly
Hills, Calit.

46: Federal Telephone and Radio. 100 Kingsland
Rd., Clifton, N, J.

47: Jerrold Eleetronies, 23 and Chestnut St., Phila-
delphia 3, Pa.

18 California  ‘Technical Industries, 1145 Old
County Rd., Belmont, Calit.

B Advanee Industries, Cambridge, Mass,

anc: I{'u_\":;l Master, State Highway 23, Riverdale,

31: Computer-Measureme
North Hollywond,

120 Luther MEg., 7312 Varna Ave., North Holly
wood,

3% Contral clronics,
Huntington Xtation, N

51 La:lmratury for Electronic
1 Mass

3528 Vineland Ave.,

New Yok Ave.,

75 Pitts Xt.. Boston

55: Audio Devices, 141 Madison Ave., New York,
56: Corning Glass Works, Corning, N. Y.
57 215 East #1 St New

Reeves  Instrument,

York 25, N Y

580 International Rectifier, 1521 B, Grand Ave.,
El Segundo, Calit,

59: Electro-Measurements, 7324 S.W. Macadam
Avel, Portland 1, Oregon

60: Alllu{.\'vivmillv. 835 Commercial St., Palo Alto,
Calit,

G1: Unitedd Transformer, 130 Varick 8t., New York
13, N Y

X, 1.0 Box N30, Portland 7. Ore
. Livingston, N. ),
strument s 12115 Kuelid  Ave.,

61: Leithley

Cleveland Ohio
G5: Precision Paper Tube Co., 2035 AV, Charleston
St .11

665 Guin Klectrie, 813 Main St Stamford, Conn,
i ic, Union Xtation Bldg., Erie, Pa.
14 Maple Ave Pine Brook,

K ‘h. 50 Vietory Lane, Los Gatos,
Culif.
(: Technical Anpliance Corp.. Sherburne. N, Y.
¢ Burroughs Corp, Plainfield, N. J,

1

2: Stathar Deselopment | 2111
Bivil. Los Angeles ol Calif,

73: Supcrior Eleetrie, 83 Laurel St., Bristol, Conn.

741 Ransom Research, PO, Box 282, Nan Pedro,
Calir.

750 Stocker & Yale, Marhichead, Mass,

76: Nucimeo Products, 2208 National Ave., Na-
tional City. Calif.

77: Universal Transistor. 143 E. 4% St., New York

W. Olymple

a a
78: Corp., 345 Carnegie Ave., Kenilworth,

N

79: Dage EHlectric. 67 N. Necond St., Beach Grove,
Ind

f0: Herman H. Steht Co., 27 Park Place, New
York, N. Y

S Eleetro fmpulse Lab, 208 River St., Ked Banle,
N

Raytheor

Neyan Bldg., Waltham 31, Mass
R

Daytor ctrie MEF, Oukley Bivd,
Chicag L

¥4 Hillhurn Eleetronie Produets, 55 Nassau Ave,
Brooklyn N Y

S35 Noth Mlantie Industries, 603 Main St.. West~

hury Y
851 Times Facsimile, 510 W, 38th 81, New York,

: Fischer & Porter, 92 Jacksonville Rd., Hathoro,
Pa

: Librascope, 80N Western Ave.. Glendate, Calif,
MeMillan Industria)l Corp., Drownsville Ave.,
¢ Uniwave, 2 Marine St., Farmingdale, N. Y.

¢ Reeves Instrument, 215 E, 91 St., New York
Ipswitch, Mass.

2% N. Y

42 American Elvetranies, 655 W, Wikhington
Blvid.. Los Angeles. Cnlif,
93 PR Mallay, Indianapolis, Tnd
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BROADCASTING

New Orleans Gets TASO Look

Organization will stay in the
neighborhood until unique simul-

taneous uhf-vhf operation begins

Trrevisios Allocations Study Organization ('T'ASO)
is digging into the aftermath of more than 10 vears
of FCC television channel allocations. ‘This month
TASO started gathering facts, after six months of
organizing for the massive task.

The industry-wide TASO group is finding out what
the FCC needs to know before making further deci-
sions about cxtending tv service.  One of "TASO’s
first studics is under way in New Orleans.

Iingincers in a station wagon arc making signal
ficld-strength mcasurements on stations WDSU-TV
(channel 6), WWL-T'V (chanucel 4) and WIHINIRTV
(channel 20).  Simultancously, other engincers arc
inside homes looking at tv scts.

Ilomeowners arc asked to turn on their sets. The
sctowners’ opinions of the picture (“It's just plain
lousy. 1 repeat, lousy,” said onc. “I love it,” said
another) arc cquated to coded technical cvaluations.
Opinions of the houscholders thus far vary only
slightly from the techmical appraisal. The quality of

the sct, the apparent condition of the antenna and
distance from the station arc noted.

Ficld strengtli tests will be made in nearby Baton
Rouge, another uhf-vhf town, so that units can rcturn
to New Orleans to obscrve and participate in a
unique experiment by WJNMR-TV.

With IFCC permission, the station will operate
simultancously on both chanuels 20 and 12, It will
sct up monitoring points throughout New Orlcans
to compare the two signals.

Another TASO group is in Boulder, Colorado,
analyzing vears of accumulated data on tropospheric
propagation.  Groups have also invaded Wilkes-
Barre, Pa., and I'resno, Calif. "T'he Fresno group is
now digesting preliminary findings. 1t will reinvade
that community for an extensive test.

Studics of boosters and satcllites arc now going on.

The investigation of tv reccivers, requiring manu-
facturers cooperation, was bogged down until the
Justice Department ruled that cooperation did not
violate the antitrust laws.

Summation of TASO progress by its cxceutive
dircctor George Town: “Wec're all thoroughly organ-
ized. Most of our pancls arc well under way; others
arc about to blossom forth.

FCC ACTIONS

STATION MOVES
AND PLANS

e Amends allocation table  for
class B f-m broadcast stations, Re-
vision adds chanucl 235 to Philips-
burg, Pa.

o Proposes to allow an increase
i davtime  power of local a-m
broadcast stations.  ‘This  would
boost maximum power from its
present hinit of 250 watts to 1 kilo-
watt. If incrcase results in mter-
fcrence, directional antennas may
be used.

e Considers permitting on-chan-
nel uhf boosters so that uhf sta-
tions can rcach shadow arcas.
Power of boosters would be Timited
to that required to provide a 5
microvolt per meter signal at farth-
est boundary of principal arca be-
ing served by the station.  No
more than the present maximum of
5 kw output would be approved.

e Adds television channcl 10 to
Presque Isle, Me.

e Mulls over more changes in
class B f-m allocations plan. Com-
mission mayv add channel 264 to
Santa Catalina Island, Calif. ‘This
move would involve other Califor-
nia switchies. Channel 235 would
go to Ventura to compensate loss
of 264, 260 would go to Santa Bar-
bara for 236, 223 for 260 at San
Luis Obispo and 279 for 264 at
Palm Springs.

e Invites comments on propesal
to rcallocate the frequencey 161.6
me to the Maritime Mobile Serv-
ice. ‘I'his would dclete frequencies
161.580. 161.395. 161.610 and
161.625 mc, which had been pro-
posed for Railroad Radio Scrvice.
I'he Commission would give the
railroads the following frequencics:
160.215, 160.230, 160.245 and
160.260 mc.

e Proposes to free another cduca-
tional tv channel for commercial
usc—channel 9 in Eugene, Ore.

ELECTRONICS business edition — August 10, 1957

Mutual Broadcasting System, with
its morc than 400 affliate radio
station contracts, now belongs to a
group hcaded up by Los Angcles
broadcasting  exccutive Paul Rob-
erts.  The Roberts combine paid
around $500,000 to RKO Tcleradio
Picturcs for the nctwork.

Roberts takes over as Mutual's
president.

WIIV, Savannah, Ga.. plans in-
creasing power fivefold to 5 kw,
installation of new  transmitter.

KWWL-TV, Waterloo. Towa,
plans  changing studio location
from morc than onc mile outside
of Watcrloo into town.
KIIQ-TV, Spokanc, Wash., plans
auxiliary antenna systeni.

KLUB, Salt Lake City, Utah, plans
installation of new auxiliary trans-
mitter.

WRRA-FM, Ithaca, N. Y., along
with sister stations, \WWWRC-I'N,
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FAST, CLEAR

COMPONENT MARKING

with

MARKEM MACHINES
Y. 4

Typical marking problems solved by

Markem include automatic color band-
ing with up to six colors on wire lead components;
printed circuit work on the new 90S screen process
machine; base branding TV tubes in cartons and in
sets; imprinting flat disc capacitors, ten foot lengtks
of rigid conduit, metal and glass tubes, odd-shaped
automotive electrical parts.

Ask Markem to study your needs, then recommend
the right machine, marking element and compound
for your job. Forty-six years of marking experience
are ready to help you.

MARKEM 2NN NICHINESS:

Circle 19 Readers Service Card

Htcrnomich
OIvVISION

with the Curtiss-Wright /’SNAPPER’’
Thermal Time Delay Relay

Computers, broadcast equipment, motors, lighting systems,
missiles, industrial controls — for electrical circuit appli-
cations involving time delay that demand unfailing action
in every control phase, more and more design engineers
specify “SNAPPER” Relays by Curtiss-Wright. These
reliable relays eliminate chatter with positive snap action,
have single-pole double throw contacts and a wide temper-
ature range (—65° +100°C). Preset time delays from 3
seconds to 3 minutes are now available in metal envelope
and from 5 to 60 seconds in glass envelope. Write for our
new detailed data sheet with complete application in-

formation,

ELECTRONICS DIVISION

“*SNAPPER"*
GLASS RELAYS

—for commercial ap-
plications, single-
pole double throw
snap action,

MAGNETIC
AMPLIFIERS

=—custom-designed to
fit complex require-
ments for control
systems.

“*MEMORY**
RELAYS
—thermally operated
bi-stable time delay
relays with two sep-
arate heoter circuits.

Component
Sales P
Department
CORPORATION + CARLSTADY, M. J.
38 Circle 20 Readers Service Card

WRRD-I'N,  WRRE-I'N and
\WRRI-IFAI, plan to continue mul-
tiplexing, changing to multiplex
tvpe I'ME-50 exciter unit,

WICU, Firie, Pa., increases power
to 316,000 watts and constructs
new tower. v station expecets to
rcach 2 million more people.

WCPC, lTouston, \liss., increascs
power from 1 to 5 kw.

WOOK, Greenville, S. C., is sold
by Speidel-Fisher Broadcasting to
Dick Broadcasting for $125,005.

WMVG, Milledgeville, Ga.,
changes hands. Jere N. Moore sells
to Michacel 'I". Landy. Pricc is $35,-
000.

KJAY, Topcka, Kans., control
passes from  Robert and  Jeanne
Rolrs to Dale S. Ilehmers group
for S142,500.

WGHI-FM, Brookficld, Conn.,
gocs on the air. 1t will multiplex.

WNAR, Norristown, Pa., installs
new  transmitter.

WDMUB-TV, Oxford, Ohio, in-
stalls new transmitters and antenna
svstem,

KNOC, Natchitoches, La., installs
ncw antenna.

CBS Television Network plans to
increase  Hollvwood,  Calif,, tv
facilitics. 'I'wo studios, seven re-
hearsal halls and an administrative
building will be added to the orig-
mal plant built in 1951, Network
expecets completion in late 1958.

KUMV-TV, Williiston, N. D,
goes on the air. Station is owned
by 7.000-mcmber nonprofit cor-
poration that was formed solely to
bring tv to the cight-county area.

WFIL-TV and WRCV-TV, Phila-
delphia, Pa., plan to share samc
antenna  tower. ‘They expeet to
complete the 1,000-ft tower by the
end of September.

NBC nctwork  president  Robert
Sarnoff predicts feasibility of in-
ter-continental hive-ty Tink betwveen
U. S. and Furope withm five years.

August 10, 1957 — ELECTRONICS business edition




Customers learn the ropes as . . .

Training Boosts Goodwill |

Complex gear aggravates maintenance prob-

lem but one answer to it is a customer training

program.

A rnornN in the flesh can be turned
mto a shot in the arm. That’s what
Lenkart Electrie fecls its customer-
training program 1s doing.

Three vears ago Lenknrt faced a
problem common to many clectron-
ics  manufacturers.  Stepping  up
performance of its main product,
carrier telephone equipment, made
problems more complicated for its
customers.

Existing maiitenance procedures
couldn't copc with the complex,
miniaturized equipment. Shortage
of qualificd operating and mainte-
nance personnel was becoming crit-
ical.

Lenkurt undertook the training
of customer personnel, gratis. By
so doing, it has welded closer tics
with its customers, boosted sales
and fostered goodwill,

Before starting the school, Len-
kurt asked its customers about their
needs. It also checked  in-plant
training programs of scveral tcle-
phone companics.

Coursc starts with fmuiliarization
and proceeds to detailed explana-
tions of cquipment theorv. Then
it is topped by having the students
ferret out simulated  troubles
the cquipment.

Currently, a three months back-
log of students exists. The firm
cmplovs two full-time structors.
Tuition and materials arc free. Tab

This answer also sweetens relations

for transportation and living cx-
penses s picked np by customer
COMPANICS.

Customers arc well aware of once
big advantage enjoved by Lenkurt-
run classes. Thev avoid the eox-
pense of claborate cemonstration
cquipment. “The twelve racks of
cquipment in our elassroom have
proved to he our biggest assct,”
states Lenkurt.

Company is collaborating with a
home-study organization for a do-it-
yourself nunual. Information about
telephone carrier principles will be
made available to telephone tech-
nicians and technical personncel in
alliecd industrics.

Lenkurt has also instituted engi-
neering-training conferences. Their
goal: tailoring a familiarization pro-
gram to the requirements of cengi-
neers amploved by customer com-
panics.

Lenkurt  reports welcome  by-
products of its traiming courses and
engineering conferences,  In addi-
tion ta improving acceptability of a
complex  product, the training
coursc-contference plan scts up a
two-way communicat:on  svstem
with eagineering and plant depart-
ments  of major operating  com-
panics.  Lenkurt design engineers
have reportedlv received some usc-
ful technical suggestions from thicir
custonicr trainecs,

ELECTRONICS business edition — August 10, 1957

ACCEPTED SYMBOLS

. 197-2%

Symbol for gold . . . the element
whose inert properties make it ideal
for plating grids of electron tubes to
protect them against contamination.

Just as Au is the accepted symbol
for gold, so Tung-Sol represents the
highest quality production of electron
tubes to volume requirements. This
singular ability is a major reason why
Tung-Sol is America’s largest inde-
pendent electron tube manufacturer.

'TUNG-SOL
__ELECTRON TUBES
SEMICONDUCTORS

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

=
i

Tor
Miniati Sealed Beam Signal Radio and
Lr.n:‘:’re Headlamps Flashers TV Tubes
g ﬂ
|
Aluminized Special Purpose Semiconductor
Picture Tubes Tubes Products

Circle 21 Readers Service Card
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Navigating by Inertia

Inertial guidance systems for ships, planes and

missiles may spawn a $400-million business for

electronics. Systems are immune to hostile jamming

I'recrroNics’ share of inertial navi-
gation-control business will jump
ten-fold—from S40 million to $400
million—in 15 vears. This is a con-
servative prediction made recently
by experts in the ficld.

New inerital  guidance  svstems
arc expected to spearhead growth.

Inertial guidance is a jam-proof
form of navigation for airplanes,
missiles and ships. Natural phe-
nomena (sunspots, weather, mag-
netic mfluences) do not interfere
with it.

An 1G system is from 25 percent
to 40 pereent clectronic. Remainder
1s clectromechanical.

1G system of four vears ago had
over 300 tubes. Today, such a svs-
tem uses about six tubes and 200
transistors.

Two kev figures at NI'T's Instru-
mentation  Laboratory are promi-
nent i development of  inertial
guidance.  They are: Charles S.

Draper. Tab dircctor and head of
MIT's Dept. of Acronautical ngi-
neering, and Walter Wriglev, lab’s
cducational director and a professor
of acronautical cngineering.

“Electronics is a messenger in
the 1G svstem.” savs Draper. 1le
pomts out that standard servo cir-
cuits are used in the svstem,

“What we have done is apply
clectronic techniques to a new and
different field requiring precision
control,” he explains. In 1G, clec-
tronics  computes,  processes  and
controls data.

What does an 1G system cost?
One estimate is $50.000. Another
is. “tens of thousands.” It's be-
lieved costs will have to drop
sharplv—down to $5.000-S8.000-
before inertial-guidance svstems are
commercially feasible.

Draper and Wrigley think 1G's
new accuracy and dependability as-
sure its widespread use in 15 vears,

Report From a Large Planet

Ranto signals of tremendous power
from Jupiter, a planct 31§ times
larger than the LFarth, are under
close studv at the Boulder (Colol)
Laboratorics of the Nutional Bu-
rcau of Standards.

Roger Gallet, astrophysicist who
has been working on the project

Reaching ont for signals from
Jupiter

40

the past two vears, smd data re-
corded on cquipment designed by
Kenneth L. Bowles of the NBS
staff, points to five sonrces of the
signals,  Towever, there are indi-
cations, Gallet savs, “that there are
many more of weaker strength with
emissions blended together.”

Some  obscrvers  speculate  that
the signals mav have been caused
by mighty thunderstorms on Jupi-
ter.

Gallet sad lus work  discounts
the thunderstorm possibility since
lightning  discharges, unlike  the
Jupiter “‘emitters,”  do broadcast
on all freqnencices at the same time.

Gallet has concentrated on two
kinds of pulses—long aund short—
sent out by the planct. The long
pulses can be measured more pre-
cisclv. ‘They average two seconds in
duration and generate 100 thon-
sand times more energy than the

total cnergy of a strong lightning
discharge in our atmosphere.

‘The short pulses, discovered just
a ycar ago, last on the average three
hundredths of a sccond and scem
to be less frequent than the long.

Gallet suggests the radio signals
—long and short—may have shock-
wave origins. “Perhaps they come
from  gevser-like  phenomena  or
sonie sort of volcanic activity, al-
though completely different from
any suich activity we know on carth,
because  the material constituting
Jupiter 1s different from that of
Farth.”

Gallet thinks that the most -
portant cvidence he has gathered
about  Jupiter proves the Thuge
planct Tas a strongly ionized upper
atmosphere.

School Comes
to Factory

New wrinkle in training emplovees
15 being tried in Connccticut.

Roval McBee Corp. in Tartford
brings the school into the plant.
Instructors from the ncarby Ward
School of Illectronices are teaching
an clectronics course to about 30
of the firm’s emplovees. The com-
pany may raise enrolhuent to 300
m the fall.

Some reasons Roval NMeBee likes
the hirc-a-school plan: Tt is flexible
and tailor-made. It provides new,
outside ideas. It assnres technically-
qualificd,  experienced  instructors.
New trends can be more casily in-
serted mto the teaching program.

Fmplovees taking the course like
the formal atmosphere created by
use of outside struction, reports
the company. A worker also fecls
the company is helping his develop-
ment.

Both the company and emplovee
contribute, Afternoon classcs
(three times weekly) last two hours.
The frm pavs the emplovee his
1egular wage for one hour. "T'he em-
plovee gives the sccond hour from
his free time.

Roval McBee feels the course
fulfills 2 nced for engineering,
technical and  managerial  under-
standing of the clectronies  fivld,
llenee, a cross-section of technical
and admimstrative personnel from
many departinents are taking the
coursc.
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For your immediate use
the 6 most vital assets

to insure your

EXECUTIVE
SUCCESS

UCCESSFUL ex-
ecutives will tell
you this slmpile
fact: certain key
abilities practically
allow a man to write
his own paycheck,
And one doesn’t have
to be born with these
proven executive
qualities—they can be
self-developed to # dexree you may never have
thought possible—easily, and without long
{Enrs of.‘sltuéll,\'. Yau can help yourself aequire
em with this speeially selected Lib
practical exeeutive teehnques, X7 G

The six books com-
prising this Library
have been selected
by successful exec-
utives as the ones
most useful in de-
veloping the six
qualities of execu-
tive success.

Helps you develop these 6
success qualities:

@ Handling People ® Managin
Yourself @ Speaking Foreolully' ¢
® Writing Clearly @ Work

ing Efficiently @® Think-
ing Straight

-

LIBRARY of

PRACTICAL
EXECUTIVE
TECHNIQUES

® 6 volumes ® 1633 pages
e $20.00 — payable $4.00
in 10 days, then $4.00 a

Library
contains
these books:

Managing Your-
self by Wright

The Tech-
nique of Get-
ting Things Done
by the Lairds ...
How to Develop

Your Thinking
Ability by Keyes month
. . The Tech- You'll find here the best thinking

on a variety of important execu-
tive techriques . . . lke getting
the best out of your associates,

nique of Clear
Writing by Gun-

ning . . . How putting your thoughts down clearly
to Talk Well by and forcefully on paper, speaking
Bender ... and with authority in front of people,

: thinking a job through logically.
TheTechnique of and getting it done most efficient-
HandlingPeople | 1y. All in all, you have a store-
by the Lairds house of information on doing best
every job the successful executive
must know how to handle.

SAVE $4.00. Bought one at a time, the total
price of these books would be $24.00. Under
this special offer. the complete Library 1s avail-
able for only $20.00—a cash saving of $4.00.
And you also have the privilege of paying for
the books on easy terms, while you use them.

MeGraw-Hill Book Campany, Inc.
Dept. FL. 8-10
327 West 41st St.,, New York 36, N. Y.

Send me book(s) checked below for 10
days’' examination on approval. In 10 days
I will remit for book(s) I keep, plus few
cents for delivery costs, and return un-

wianted book(s) postpaid. (We pay de-

same return privilege.)

I
1
\
|

|

'T

The MASTER reference in
television technology

® to speed your work

® answer your questions

e help you get better results

TELEVISION ENGINEERING HANDBOOK

® Prepared by a staff
of 33 Specialists

® 1483 pages, 6 x 9

AII your design work is made easier and faster with
the help of this comprehensive guidebook. It cov-
ers the entire field of television technology, including
not only the basic fundamentals, but practical design
data for transmitters, receivers, and networks. Mono-
chrome and color television are treated in equal detail,

and there is coverage of the related topics of vision,

® Hundreds of charts,
circuits, tables, and
illustrations

$18.00

10 days' examination
you decide to pur-
See coupon.

Full
before
chase.

photometry, illumination, optics, and colorimetry.

Look to this handbook for quick help on the count-
less questions arising in your daily work—-on television
standards for scanning, modulation, synchronization—
on band and channel designations—on camera and
picture tubes—on circuit functions and design—on
transmission
topics, covered in the 20 big, authoritative sections of
this new working tool.

lines and radiators—and many other

TRANSISTORS

HANDBOOK OF
SEMICONDUCTOR
ELECTRONICS

Edited by LLOYD P. HUNTER

Senior Physicist, International Business
Machines Corporation, Poughkeepsie, N. Y.
604 pages, 6 x 9, 484 illustrations, $12.00
his book gives you a rounded view of
semiconductor devices—all the help you
need to prepare for practical circuit design
and engineering of applications utilizing
transistors, diodes, or photocells. Em-
phasis is on actual circuit design. The
extensive section on this subject covers
the use of semiconductor devices in band-
pass and video amplifiers, computers,
measuring instruments, industrial control
equipment, oscillators, etc. In addition,
theory of semiconductor devices, impor-
tant aspects of how they are made, and
background of analysis and measurement
is given, to provide engineers with an
intensive one-volume treatment of this
growing new field.

CONTROL CIRCUITS

HANDBOOK OF
INDUSTRIAL ELECTRONIC
CONTROL CIRCUITS

By JOHN MARKUS and VIN ZELUFF

Electronic
352 pages, 83 x 11, iNustrated, $8.75

ere are the circuits you need for sort-

ing, timing, measuring, and counting;
for sweep control, triggering, temperature
and motor control, and hundreds of other
industrial uses—each with concise descrip-
tion, performance characteristics, compo-
nent values, and practical applications.
Save hours of search and preliminary work
to find basic circuit ideas for particular
applications—consult this big, handy col-
lection of tested circuits—selected from
recent issues of Electronics and classified
and indexed for quick use.

10 DAYS’ FREE EXAMINATION
JUST MAIL THIS COUPON

[0 Send e the Library of Practical Ex-
ecutive Techniques for 10 days' examina-
tion on approval. In 10 days I will send
(check one) [J $20.00 in full payment, or
] $4.00 and $4.00 monthly until the full
Otherwise I will return

price is paid.

books postpaid.

[0 Fink—Television Engineering Handbook, $18.00
0 Hunter—Handbook of Semiconductor Electronics, $12.00
O Markus & Zeluff—Handbook of Industrial Electronic Control Circuits, $8.76

|

|

|

|

I
[
| livery costs if you remit with this coupon;
I

|

|

|

|

For prices and terms outside U. S., write McGraw-Hill Intl,, N. Y. C.
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FOREIGN BUSINESS

Brazil Topping $60 Million

Increased power capacity points
to further growth; Foreign manu-

facturers are encouraged

Brazir's S60-million clectronics industry this vear is
pushing to a new high level, but stiff injections of
credit are needed to Lccp it going. Some radio and
tv manufacturers give dealers 12-14 months to pay
becanse of a government-imposed credit squeerc,
Iere's lm\v demand for clectronics shapes up:

¢ Brazil's 60-million population is 01‘0\\'1’110 at the
ratc of 2.5 pereent a vear. Onlv 27 pereent is in
clectrified arcas. Towever, President Kubitschek has
ordered power capacity upped from 3 to S-million kw

by 1960.

® ‘I'clevision is growing fast; there are now 300,000
scts, six stations. At lcast five more stations are
planned. Fstimated potential andicuce that can be
reached by these 11 stations: 10-million pcoplc This
vear’s set production will exceed last vear's 60,000,

® An cstimated 430.000 radios will be turned out
i 1957 1 million were made in the last two and a
half vears. Production of record plavers mav reach
70.000; special tubes and turntable componcents arce
imported.

Right now, Brazil offers incentives to forcign firms
that want to manufacture in the conntry. Production
cquipment enters at the free rate of exchange, and
when a commodity is produced in Brazil, it is put m
a trade category that prevents competitive imports.
However, a new customs tariff law wnder considera-
tion mayv change this.

Some forcign firms manufacturing in Brazil look
to other South American countrics for new markets.
The Dutch Philips’ Brazilian subsidiary, which rc-
portedly has 20 percent of the market, also cxports
cquipment to Portugal, India and the Far East.

But current exchange problems must be ironed
ont. if exports are to continue, sav manufacturers.
They claim present rates are 1)mchmg hope for a
change before next vear.

About S2 million in U. S. aid is going mto radar
and ground approach gear for three ‘nrp()rts

DEVELOPMENTS ABROAD

EXPORTS
and IMPORTS

o [n West Gennany a television
probe for direct studics of geo-
logical soil structures in small bor-
ings up to 1,000 ft has been devel-
oped by Grundig  Radio-\Werke
Gmbll, Tuerth, Bavaria, and a
group of outside engincers. Probe
is said to be used in borings of
2.5-in. diamcter, ceven if filled with
water, and regardless of the diree-
tion or straightness of the boring.
Picture tdkcn by miniature camera
1s transmitted l)y control sct above
ground. “The 2.4-in. probe is con-
neeted with a 30-conductor cable
which reportedly can be sunk with-
out interruption or sliding contacts.

® British Institutc of Physics
lras published 13-article review of
advances and potentialities in ficlds
of nondestructive testing, covering
ultrasonic testing, industrial radiog-
raphy and specialized optical tech-
niques.

¢ In West Germany new lond-
speaker membrane  developed by

42

Physikatisch-Chemisches  Fntwick-
lungs-Laboratorinm Dr. Imil Pods-
zus & Sohn, Nuremberg, is claimed
to climinate or shbstantially reduce
distortion at ligh audio frequen-
Cics.

e In Manchester, Fnglind Mect-
ropolitan-Vickers announces devel-
opment  of a  flexible packaged
kinctic simulation svstem for air-
craft industry usc. S) stem provides
laboratory simulation of high-speced
flight conditions and study  of
deformations  caused by thermal
stresses.

¢ In Fngland I'dison Swan Flee-
tric Co. and the British Atomic
Fnergy  Research  Istablishment
have designed jeep-mounted cquip-
ment  for scarching out uranium
and other radioactive ores. Secintil-
lation probe detects change of plus
or minns 0.0005 pereent in 0.003
pereent radioactive ore in bedrock.
Ratemeter rings bell, flashes light
if radioactive ore is detected.

In  Cologne, \Vest Germany,
Levbold - Hochvakuum  Anlagen,
GmbH, and High Voltage Iingi-
neering Corp., Burlington, Mass.,
open a new clectron radiation fa-
cilit. on a commercial basis for
experimental and  limited produc-
tion. U. S. firm supplics 2-million-
volt, 0.5-kw Vun de Graaff clectron
acceelerator for the center. which
is managed by Levbold.

British trade groups are so Cneour-
aged by their first Instruments,
Idlectronics and Automation exhi-
bition this vear that they ])Lm one
for next vear international in scopec.
The 1958 exhibition will be held
in Olvmpia. London, April 16-25.
Total attendauce at this year’s ex-
hibition  was 53,084, mcluding
2.690 overscas buyers.

In West Germany the Association
of the German  lectroteehnieal
Industry savs Gernmany  produced
3.8-million radios and 600,000 tv
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scts in 1956, cxported 1.6-million
radios and 60,000 tv sets. Savs the
Association: the Germany home
market will need 2-million radios
annually during the next few vears;
tv set production will mmount to

§00,000 in 1957.

Australian  clectronic  instrument
importers are pressing for a change
in the cxisting import licensing
svstem which requires o definite
order Defore an import license s
issned.  Prospective buvers lave
been reluctant to place orders with-
out sceing instrument demonstra-
tions. ‘I'rade circles believe there
is a strong demand for small elee-
tronic instruments in Aunstralia and
think the government will liberal-
ize its import policy.

Japan’s  'Tovo  Communication
liquipment Co. will get technical
information and assistance from
Packard-Bell Electronies Corp. in
the manufacture of airborne identi-
fication cquipment under the U. S.
government  technological — assist-
ance program.

West Germany Air Ministry places
a $600,000 order for automatic di-
rection finders with Lear Eleetronice
GmblI, Munich subsidiarv of Lear,
Inc., of Santa Monica, Calif.

French portable microwave cquip-
ment weighing less than 46 pounds
per unit and waterproofed for float-
ing on water is being manufactured
and marketed in the U, S, by In-
tercontinental  Electronics  Corp.,
Mincola. Intce savs the cquipment
can be put into opcration at an
emergency location in five minutes,
provides 12 tclephone circuits.

In London agrcement has been
rcached on a 788-mi undersea co-
axial cable to be laid from Scotland
to Iccland via the Danish Faroe
Islands. It is scheduled to go into
service i 1959 and will provide
some telephone and telegraph cir-
cuits for civil air traffic control on
transatlantic routces.

London’s Solus-Schall Ltd. reecives
a contract from Tavlow Woodrow
Ltd. to carry out gamma radiog-
raphy on a 60-mi-long Nigerian oil
pipcline being constructed for Shell
Petroleum (Nigeria) Ltd.
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THIS FELLOW IS TRAINED IN YOUR BUSINEsS. His
main duty is to travel the country — and world
— penetrating the plants, laboratories and man-
agement councils . . . reporting back to you every
significant innovation in technology, selling tac-
tics, management strategy. He functions as your
all-seeing, all-hearing, all-reporting business com-
munications system.

THE MAN WE MEAN IS A COMPOSITE of the editorial
staff of this magazine. For, obviously, no one
individual could ever accomplish such a vast
business news job. It’s the result of many quali-
fied men of diversified and specialized talents.

AND, THERE'S ANOTHER SIDE TO THIS “COMPOSITE
MAN,” another complete news service which com-
plements the editorial section of this magazine
— the advertising pages. It’s been said that in a
business publication the editorial pages tell “how
they do it” — “they” being all the industry’s front
line of innovators and improvers — and the ad-
vertising pages tell “with what.” Each issue un-
folds an industrial exposition before you — giving
a ready panorama of up-to-date tools, materials,
equipment.

SUCH A “MAN"’ IS ON YOUR PAYROLL. Be sure to
“listen” regularly and carefully to the practical
business information he gathers.

1
BUSINESS

McGRAW-HILL PUBLICATIONS
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PLANTS and PEOPLE

—p- -

New V-p's for HP

Exransion of cxisting facilitics, ac-
cording to officials of West Coast
Electronic Manufacturers Associa-
tion, is sctting the pattern  of
growth this vear for the clectronics
industry in the West. This is cspe-
cially truc of the San Francisce Bay
and Peninsula arca. More than 1.5
million sq ft of plant capacity will
be added by Bay arca manufac-
turers this vear.

Hewlett-Packard reflects the gen-
cral trend. ‘The Palo Alto instru-
menhmaker is spreading out into
two new §0,000-sq ft manufactur-
ing units in Stanford Industrial
Park. ‘I'hc units bring 11P’s total
plant space to 300,000 sq ft.

Besides  physical growth, the
company, which has got along
for vears without anv vice pres-
idents at all, now has appointed
four men to officer ranks. “Ex-
panding responsibilities in  man-
agement” was given as the reason.

"T'he four officers (picture) moved
into jobs dircctly rclated to the

BUSINESS
MEETINGS

Aug.  16-18: Radio-Tv-Elce-
tronic Service Industry Conven-
tion, Sheraton Ilotel, Chicago.

Aug. 20-23: Western Electronic
Show and Convention (Wes-
con), at the Cow Palice and
Fairmont Hotel, San Francisco.
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oncs they previously held. Treas-
urer I'rank Cavier was made vice
p[csidcnt for finance. W. Nocl
Ildred, the genceral sales manager,
moved up to marketing vice pres-
ident. Nocl E. Porter was general
production manager, now is v-p
in charge of manufacturing. Re-
scarch dircctor Bernard M. Oliver
was made v-p in charge of rescarch
and development.

Hewlett-Packard’s money  man-
agers were also shifted a bit. Chief
auditor Edwin van Bronkhorst be-
camce scerctary-treasurer, and ac-
countant David Bates moved into
the job of assistant scerctary.

RCA Splits

Tube Division

RCA divides its clectron tube divi-
sion into two autonomous units,
aiming to tackle scparatcly the
problems of industrial and cnter-
tainment tube types. Three man-
agcment  jobs were created and
filled in the split.

Former gencral marketing man-
ager L. I, Tlolleran moves into the
job of manager for distributor prod-
ucts. Ile will direct renewal sales
on all tube lines and handle dis-
tributor sales for other RCA com-
ponents and semiconductors.

John B. Farcse moves up from
the job of personncl manager to
take over as manager of cntertain-
ment  tube  products.  Maunager
C. F. Burnctt of cathode-rav and

power-tube  operations  becomes
manager of industrial tube products.

Both mnew operating managers
will have responsibility over devel-
opment, design and manufacture.
They will also direct sales to equip-
ment manufacturers and the gov-
crment.

In another part of the corpora-
tion, Pincknev B. Reed, v-p for
the government service department
of RCA Service Co. becomes
RCA’s vice president for interna-
tional sales. Tlis boss, cxccutive
v-p for sales and scrvices Charles
M. Odorizzi, takes a scat on the
corporation’s board. Odorizzi re-
places Coca-Cola  president Wil-
liam I&. Robinson, who resigned.

Litton Builds
Magnetron Plant

Lrrron Industrics is putting up a
new plant in Salt Lake City. 'I'he
plant, which will employ abont 600
people, will cover 60,000 sq ft. Tt
will be used for the manufacture
of magnctrons, klvstrons and other
microwave tubes.

The Salt Lake City facility will
scrve Litton’s clectron tube divi-
sion, which is hcadgnartered in San
Carlos, Calif.

To head the new plant, Litton
hired Vinton . Carver away from
Irarnsworth  Fleetronics.  Carver
was vice president of the IT&T
sabsidiary, general manager of its
Pacific division.

Glen McDanicl, the first {ull-
time president RETMA (mow EIA)
ever had, and mnow president-
cmeritus of the manufacturers’ as-
sociation, mecanwhile moves onto
Litton’s board of directors.

Motorola Moves
Market Execs

IN onrE of several moves strengthen-
ing its markcting and sales struc-
turc, Motorola crcates the post of
manager, military clectronics mar-
keting.  Moving into the slot is
Robert Barton, formerly with the
firm’s \Western arca military clee-
tronics center.

New western region sales man-
ager for Motorola’s scmiconductor
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products is Willimn Montgomery.
This appointment gives the Chi-
cago wannfacturer direct factory
coverage across the nation.

William S. Wheeler moves into
the managership of the irm’s Chi-
cago  military  clectronies  center.
succeeding Arthur Jones who re-
signed. Wheeler was formmerly as-
sistant for corporate planning  to
the company’s president.

Motorola’s communications and
mdustrial clectronics sales division
moves its sales, service and ware-
housing activities into a leased two-
story building on Chicago’s north
side. 'The 60.000-sq ft building will
let the division clear out of ware-
house space in North Pier "l'er-
minal. will also make room in
the Cicero Avenne plant for ex-
panding microwave manufacture
and engineering.

ECI Hires

Management Man

SaN Fraxcisco manufacturer Elec-
trical Communications Inc. liires
management  expert  Isaack  Her-
man as general manager. ‘I'he 30-
vear-old firm. planning production
expansions  volving a move  to
larger quarters. is currently devel-
oping transistorized remote-control
and signaling apparatus.

Herman was a principal in the
management  consulting  firm - of
Chase. Ward &  Gardner. San
FFrancisco. e will take charge of
il operations of the recently re-
financed firm.

Beckman Firms
Sales Lineup

Brckatan Instruments makes a se-
rics of moves strengthening  its
marketing and sales sctup.

New  western district manager
for process instruments is George
A. Green, moving up from a prod-
uct numagership.  Field engineer
Ray St. Onge moves into the job
of product manager for all instro-
ments in the process struments
division. The division also gets a
new advertising and sales promo-
tion manager as former Bakelite ad
manager Robert I, Klees moves in.

Beckman's Iclipotdivision

How to keep informed

on the

part of your business

AT YOUR FINGER TIPS, issue after issue,

is one of your richest veins of

job information — advertising.

You might call it the “with what” type —

which dovetails the “how” of the editorial pages.
Easy to read, talking your language, geared
specifically to the betterment of

your business, this is the kind of practical

data which may well help you do a

job quicker, better — save your company money.

Each advertiser is obviously doing

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

Add up all the advertisers and you’ve got

a gold mine of current, on-the-job information,
Yours for the reading are a wealth of data
and facts on the very latest in products,
services, tools . . . product developments,
materials, processes, methods.

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

McGRAW-HILL
PUBLICATIONS
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moves Armold 11, Tlenriksen into
newly created job of manager for
its. Mountainside, N. J.. plant.
Henriksen  had  been  production
manager at the New Jersey facility.
Newport  Beach,  Calif.,  factory
nanager John Pamperin moves up
to beccome manufacturing dircctor
of the division.

The firm’s scientific instruments
division gets o new marketing di-
rector, hiring Robert J. Baumann
away from  General Nills,  Bau-
mann had been manager of indus-
trial marketing for General Nills’
0O-Cel-O division.

Michacel S. Davton is now mar-
keting manager of the Berkeley
division. moving up from assistant
markceting manager.

Instrumentmaker
Expands

Mariox Flectrical Instrument Co.
is putting a $250,000 wing on its
Manchester, N. I1., plant. The
plant was opened less than two
years ago, is alrcady outgrown.

The 20,000-sq ft addition will
make room for 100 new production
people, raising total cmplovinent
at the manufacturing and rescarch
center to 450, 'The wing increases
plant space 50 percent.

New Plant for
Syl-Cor Nuclear

SyrLvaNia-Corning  Nuclear  Corp.
is putting up a 25,000-sq ft build-
ing next to its Hicksville, N. Y.,
plant. The added capacitey will be
used for manufacturing nuclear fuel
clements.

The one-story plant will be fin-
ished carly next vear, is designed
to permit future expansion. About
125 people will be emploved there,
according to John C. Robinson,
who will be manager of the new
facilitv.

Pace Dedicates
New S-C Plant

StroyBERG-Carlson is scttling into
a big clectronics center and  two
new wings on its main plant. New
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plant more than doubles previous
production capacity at the finn’s
Rochester, N. Y., headquarters.

Frank Pace, Jr.. president of
parcnt General Dynanies, formally
dedicated the buildings. Pace (at
left in the picture, with S-C pres-
ident Robert ‘Tait and the auto-
matic inscrter) called the field of
clectronics “exciting,” added “ncver
has the future been brighter.”

Pace with S-C’s Tait

The 800,000-sq ft clectronics
center, bought from Bond Storcs
Inc., now houses most of the pro-
duction and R&D activitics of
Stromberg-Carlson’s clectronics di-
vision. Special products  division
(clectronic carillons, hi-fi systems
and other specialized  products
will also move to the center. Space
cleared in the firm’s main plant
will be used for telecommunication
production.

Additions to the main plant pro-
vide 164,500 sq ft of space in an
administration building and some
110,000 sq ft of added production

spacc for telecommunications gear.

Kaiser Builds
Phoenix Plant

Karser Atrcraft & Elcctronics Corp.
will put up the third of its clec-
tronics plants in Phocnix, Ariz.
To be primarily a rescarch and
engincering facility, the plant will
start as a onc-story structure with
room for expansion.

The building will be next door
to General Electric’s big computer
development  facility in Phocnix.

It will be managed by Lowell ML
Shuck, who moves down from
Kuiser’s Toledo, O., plant to take
over. "l'oledo and Palo Alto, Calif.,
facilitics arc engaged in manufac-
ture of missile gear and develop-
ment of a thin cathode-ray tube.

Varian Associates
Shifts Execs

VariaN  Associates moves Arnold
Wihtol up to be manager of manu-
facturing for the tube division. e
replaces Howard  Patterson, who
Is now v-p in charge of all Varian’s
microwave tube activitics. Wihtol
had been the division’s production
superintendent.

In other moves, instruments v-p
Ralph \W. Kane pulls Ilarold Se-
crest into a job as his staff assistant.
Dan Lansdon, who is in charge
of Imstrument application engincer-
ing, takes on Scerest’s old job of
sales order manager in addition to
his other duties.

New Panellit
Executives

In Skokig, 1ll., Pancllit exccutive
vice president Walter P Tooper
takes a scat on the finm’s board of
directors.

1he maker of control svstems
enticed William B. Denniston to
give up his own farm supply busi-
ness, making him sales manager.
FFormer sales v-p Millard D. Shriver
moves into the speecial vice-pres-
idental office of assistant to the
president.

Plant Briefs

New Iavex, Conn., manufacturer
International Instruments is plan-
ning new plant development  to
consist of scveral buildings on a
five-acre site in Orange, Conn.

Detroit wiremaker Ioskins Mfg.
Co. is now moving into a 26,000-
sq ft addition to its Lawton Avc.
plant.

IBM’s five-month-old Essex June-
tion, Vt., plant is alrcady outgrown.
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PROFESSIONAL
.~ SERVICES

The BOSTICK LABORATORY, INC.

Pul~e Transformers— Inductors
Complete Nervice—Cuonsulting,
Design, Development ;-
Ao Production Orders
Main I"ant

Tyngsboro,
Mass.

Business Ottice
P. 0, Box 167
Chester, N. J.

YARDNEY LABORATORIES
Research-Design-Development

Elecetro-Chemical Generators of nergy

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

WOrth 6-3100

Consult
these SPECIALISTS

Let them save your time by bringing
their broad experience in their specialty
to bear on your problems.

Reausy

>
o

3

e
Mc GRAW-HILL

DIRECT MAIL LIST SERVICE

Merchandise your advertising
Conduct surveys

Get inquiries ond leads

for your salesmen

Pin-point geographical

or functional groups

Sell direct

Build vp weak territories

Aid dealer relations

Direct Moil is o necessary supplement to
a well rounded Business Poper odvertising
progrom,

Most  progressive componies ollocote o
portion of their od budgets to this second
medium ot the some time os they concen-
frote on the best business publicotions.
600,000 of the top buying influences in
the fields covered by the McGrow-Hill
publicotions moke up our 150 mailing
lists, Pick YOUR prospects out of our
industriol Direct Moail cotologue.

Write for your free copy.
It contoins complete informotion.

McGraw-Hill Mailing Lists
Will Help You

A 32,000-sq ft addition is now
going up, almost (l()ul)lin(?7 plant
space and permitting an increase
to 500 emplovees.

New York instrumentmaker Fico
Corp. is cxpanding into  new,
larger quarters in Long Island City,
AV

Executive Moves

Iforatir  American Bosch  Arma
product  manager  Kenneth  B.
Boothe becomes director of sales
for Kahmn Rescarch  Laboratorics,
Ireeport, N. Y.

Paul E. Bryvant, general sales man-
ager of Hoffman Electronies’ radio
division, moves up to take the job
of sales v-p.

Zenith Radio moves Jolm Al
Miguel, Jr. up to v-p in charge of
export.  Miguel was manager of
Zcnith's  international  division.

Ralph C. Smith leaves Los Alamos
Scientific Laboratory, where he was
assistant  dircctor, to take the job
of assistant to the president of
ACY Industrics’” Nuclear Prodncets-
lIirco division.

Richard Ochs, former v-p of Amer-
ican Mecasuring Instruments, moves
to the instruments division of
Philips 1%lectronics as production
manager.

Wendell E. Phillips moves from
Ilcctronic  Communications [nc.
to tuke over as cugineering dircctor
for Mack Flectronics, Plainficld,
N. J., division of Nack 'I'rucks.

Webcor moves Joseph L. Raffel up
to cxccutive v-p, gives Adolph
Wolf the viee presidency for manu-
facturing and cnginccring.

Retiring rear admiral H. W. Scely
joins ‘I'exas Instruments as ficld
service  engineering  representetive
for Washington, D. C.. and spe-
cial interference-runner with  the
Defense Department.

L. F. Hickernell becomes engincer-
ing vice president of Anaconda
Wire & Cable, pulling Leonard L.
Carter into his old job as chicf
cnginecr,
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EMPLOYMENT OPPORTUNITIES

SALES
ENGINEERS

\\ Unusugl. '//
b opportunities

with one of America’s
fastest growing

electronic
companies

7 s

An exceptional opportunity is
available to electronic engineers
interested in the field of
component sales. Previous sales
experience is not essential.

These positions are in our Boston,
and Chicago offices.

Our products are semi-conductor
components including — transistors,
rectifiers, and diodes. As one

of the largest manufacturers

in this young and rapidly

growing field, there are unlimited
opportunities for cdvancement,

Here is your chance to work with
stimulating, congenial associates

in a company atmosphere that

is informal and free of red tape,

In a few short years Transitron
has carved out a leading position
in the field of semi-conductors.
Today approximately 1500 people
are employed in two plants
having over 300,000 square feet,

Write or Call

Trangitron

electronic corporation
Wakefield, Mass.
CRystal 9-4500
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Reps Add Nuts & Bolts

Business in nuts and bolts—plus
wire, contacts, switches and simi-
lar hardwarc—is a stable income-
produccr to reps sciving our in-
dustry.

IFive new reps have taken on
the clectrical tape line of Bishop
Manufacturing Corp., Cedar Grove,
N. J. Waltham, deWitt & Krusi,
San IFrancisco, is rep for northem
California and Nevada; Industrial
Engincering & Fquipment Corp.,
Los Angcles, covers southern Cali-
fornia and  Arizona: and Denver
rep J. €. O’Donncll handles the
lne in the Mountain states.  In
the Midwest, Sheldon Stover &
Associates, Cincinnati, ., scrves
southern Ohio and Kentucky, and
Cleveland’s Public Service Supply
Co. covers northern Ohio,

Precision wiremaker Sceon

Metals Corp., White Plains, N. Y.,
appoints three new reps. Jay C.
Angel, Chicago, will handle the
linc in the north central region;
Bahr  Sales,  Southboro, Mass..
covers most of New Iinglaud and
part of New York: Heim & Scheer,
Los Angcles, will serve southem
California, ‘T'exas and Arizona.

Illectronic  Plastics,  Matawan,
N. ], also has three new reps for
its wire and compounents. Art Cerf,
Newark, N. J., gets the nod for
the mid-Atlantic states; Atlanta’s
Irank C. Nickerson handles the
line in the South, and Mosher &
Pevser, Nceedham, Muass., covers
New Fngland.

New southeast-states rep for con-
tacts and contact assemblics of
Pittsburgh’s  Gibson Ilectric  is
Charlotte, N. C. rep W. K. 1lile.
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In Our August 1 ENGINEERING Edition, Don't Miss

e Corn-Fed Pliones.  Sclective
calling of up to ten telephone sub-
scribers per wire pair in rural arcas
is possible with transistorized trans-
mitter and recciver deseribed by
B. R. Stachicwicz of Stromberg-
Carlson. System uses double-side-
band transmission and operatcs
over line losses of 35 db. Sub-
scriber  receiver  response s flat
within 0.5 db as a result of circuit
stabilization.

e Color Tv. I°. T,
of \Westinghouse Rescarch  Labs
explaing  how accurately  phascd
horizontal and vertical synchroni-
zation pulses for color tv are ob-
tained Dby sampling pulses from
frequencey  divider chains.  System
providcs an output corresponding
in phase to a half-cvcle of a high-
frequency signal. Ilmuah the (lc
sign is for 14.7-ke line (md 00-cps
ficld frequencies with 2.47-me ref-
crence frequency, technique is di-
rectly applicable to N'I'SC color
svstems.

Thompson

e Canned Video. R. II. Snvder
of Ampex describes how tape speed
and cxtended  high-frequency re-
sponse arc achieved in magnetic
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Tv magnetic tape recorder

tape recorder by revolving four re-
cording hcads tr.ms\(.rscl\ ACTOSS
the tape while tape moves only
fast cnough to keep successive
tracks from overlapping. Recorded
tapes have signal-to-noise ratios of
34 to 36 db with better than 300-
line resolution and high contrast
ratio,

¢ Triple ‘Threat. "I'hirty-ninc ex-
isting crvstal  oscillator  circuits
shrink into three  basic  designs
using MIL-approved crystals and
subminiature tubes according  to
II. I. Gruen of Armour Rescarch
IFoundation.  Up to 2.5 octaves
within the range of 0.8 to 75 ¢

August 10,

arc covered by unit occupying less
than 2.5 cu in. Below 16 me, un-
tuncd circuits give a frequency sta-
bilitv of 5 to 10 ppm. Plug-in
package design may  be  varied
physicallv for special applications
without sacrificing specificd  per-
formance features.

¢ I'ast Iigures. T. . Bonn of
Sperry Rand tells how complement-
ing scrics-type amplifiers handle in-
formation rates up to 2.5 mc in an
all-magnetic computer operating at
a 660-ke information rate. When
properly  programmed, this com-
puter has a speed equal to Univac 1.
Circuit design considerations and
various types of core materials and
their figures of merit are presented.

e Time Saver. Nced for man-
ually reading and replotting tele-
mctered data is climinated by de-
vice deseribed by H. B. Riblet of
Johns Tlopkins  University.  Re-
cording characteristics can be made
to conform with the transfer func-
tion of a telemetering system, re-
lating data values and correspond-
ing displacements, whether linear
or nonlincar, with a prescribed
scale factor.

1957 — ELECTRONICS business edition



Get out your pencil and . . .

Help yourself to
electronics’ READER SERVICE
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All Advertisements
and New Products
are numbered for

your convenience.

NOW!—

Each Advertisement and New Product item is numbered.
For More information, simply . ..

(1) Circle number on postpaid card below that corresponds to number at
the bottom of Advertisement, or New Product item.

(2) Print your name, title, address, and firm name carefully. It is impos-
sible to process cards that are not readable. :

Additional postage MUST be added to cards for all FOREIGN MAILINGS
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NOW IN YOUR HANDS . ..

THE ALL NEW 1957 electronics BUYERS' GUIDE!
USE IT THROUGHOUT THE YEAR AS YOUR STANDARD REFERENCE SOURCE

electronics
BUYERS' GUIDE ISSUE

As easy to use as the telephone book, your all
new 1957 electronics BUYERS' GUIDE features:

COMPLETENESS: 1070 pages of products, manu-
facturers, trade names, manufacturers’ represent-
atives, and professional services.

ACCURACY: The entire electronic industry is
questionnaired from scratch each year. For the
1957 GUIDE, there were 181 changes, 586 dele-
tions (of the deleticns, many were due to mergers
oand name changes), and 872 additions. Total

A McGraw-Hill Publication, 330 West 42nd Street, New York 36, N. Y.

For 17 years...

THE BUYING GUIDE

For the electronics industry

number of manufacturers increased to 4013 from
3727 in 1956. 87 new products were added in
1957 for a total of 1773.

USE: Whether you are concerned with the design,
production, or use of electronic circuitry, turn
to the listings of the electronics BUYERS’ GUIDE.
Here you will find the page numbers that refer
you to catalog-type advertising, specially pre-
pared to supplement the listings and give you the
technical information you must have to specify
and purchase electronic and allied products.
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Spencer-Kennedy wide-band amplitiers -

for community TV distribution sysicms required tedious and time-consuming
checks at many points to insurce acceptable gain and response uniformity. Stand-
ard test procedure called for checks at 15 ditterent frequencies, and if any
adjustments were made, it was usually recessary to repeat the entire sct of
measurements. Test time was about an hour per unit and would often cause
severe production bottlenecks.

Engincers at SKL successfully broke the bottleneck with the G-R Type
1750-A Sweep Drive. The response characteristic, now displaved on an oscillo-
scope, is instantly obtained over the entire band trom 55 to 216 Mc. Adjustment
effects arc obscrved casily and immmediaiely. Average testing time is now cut
by 50 percent with no loss in accuracy — the bottleneck is eliminated with a
considerable saving in production costs.

The Sweep Drive can help yvou. [i's more than just a labor saver. It can be
attached to a wide varicty of manuallv-operated inst-uments to make them
sweep devices, thus extending their usciulness and versatility.

By simply substituting a higher frequency Unit Oscillator SKL found they could also
test their new ultra-wide-band amyplifier with the same Saveep Drive setup.

GENERAL RADIO Company
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6505 W Horth Ave . Oak Park CHICAGO 1920 Altcs Ave oo AN n
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Type 1750-A Sweep Drive

SAN FRANCISCO

Sweep Crive operating a G-R Unit Oscillator
whose cutout is leld constant by the Type
1263-A Regulating Fower Supply.

... %460

Speed Range: adjustable 0.5-5 cps,
reciprocating motien

Sweep Arc: adjustable 30 =300

Sweep Arc Center-Position: 0N ’reduction
drives, may be set to any point with'n eight
full turns.

Coupling System: four spider-iike arms at-
tach to knobs and dials 1” to 4” in dameter
and to 4" and ¥" shafls.

Limit Switch Circuit: disconnects and brakes
the mctor {f preset fimits of shaft travel
are accidentally exceeded.

CRO Deflection Circuit: voltage proportional
to shaft angle is pravided for application to
oscilloscope horizontal deflection plates.

Blanking Circwit: eliminates the return CRO
trace and produces 1 reference base line.

Rated Maximum Torque: 24 0Z.-in.

Used in combinauon with G-R's popular line of

Unit Oscillators, the Sweep Drive makes avail-

ab'e sweep generators for the frequency 1anges:

50) ke-to-50 Mc. 56 Wc-to-250 Mc, 65 Mc-to-500

Mc, 250 Mc-to 920 Mc, and 900 Mc-to-2(00 Mc.

The Drive can be coupled to either the oscilla-

tor's slow-motion drive for sweeping over small

rar:ges or coupled directly to the main shaft to
take advantage cf thz extremely wide frequency
rarges offerad by G-R Uit Oscillators.

The Type 1263-A Regulating Power Supply has

been especial'y desiznea to hold osciltator out-

put constant for sweep-type presentation.

Regulation is kg to within 22, 7 of the preset

output level, independent of frequency.

All G-R Products
are now covered by a

2- Year Warranty




Specifically designed to meet critical military
and industrial computer applications

RCA-2N404, RCA-2N269—[cature a maximum collector-to-emitter saturation
“bottoming™ voltage of only 150 millivolts with a current gain of 30. This feature
makes possible the design of stable “on” circuits and allows highly flexible
design of digital cquipment. Specification of Ico at 80°C as well as at 25°C

permits the design of “ofl™ circuits which are stable (absolute) for wide variations
i temperature. A new method of controlling switching-time is achieved by
controlling the maximum stored charge in the base region. Circuits using
RCA-2N404 and -2N269 can thus be designed to have predictable switching speed
and complete unit-to-unit interchangeability.

RCA-2N398--fcatures an exceptionally high collector voltage rating which now
permits the design of neon-indicator circuits where the transistor is capable

of directly switching the total firing voltage of the indicator lamp. This simple
circuit design provides for improved system reliability. The high collector voltage
rating is also useful in the design of other high-voltage “on-ofl” control circuits
such as relay pullers, incandescent lamp drivers, and direct indicating counters.

For information on how to apply COMPUTER TRANSISTORS in your designs.
contact the RCA Tield Representative at the RCA Field Office nearest you.

For technical bulletins, write RCA, Commercial Engineering, Section 1-19-NN-2,
Somerville, N. J.

SEMICONDUCTOR DIVISION
® RADIO CORPORATION OF AMERICA

Somerville, New Jersey

MEDIUM-SPEED

SWITCHING TRANSISTORS

RCA-2N404 (JETEC Size Group 30

Case), and RCA-2N269
e have high current gain

e provide reliable operation over
wide temperature range

¢ have controlled stored charge

105-VOLT SWITCHING
TRANSISTOR

RCA-2N398

® uses JETEC Size Group 30
Case designed for automation
requirements

e improves system reliability

e simplifies neon-indicator
circuitry

TECHNICAL DATA—RCA-2N404 and RCA-2N269

| Coliector Storage
Max. Ratings Ve e . Dissipation ‘ Temp.
~25 volts ~100ma 120mwat25C | -65Cto
35 mw at 55°C 485°C
| 10mwat 71°C

,Chamlerisﬁcs' tat amblent iemperalure of 25 C untess otherwise SWCIiIQd! |

Typicat kRange Values
Values Min Max.

Cotlector Culo® Current Ve = ~12v, 1 = 0} -2 = ~5ua
Collector Culoff Curreat

Ve ~ ~12v, 7 — 0, Ta = 80°0)
Collector to-Emitter Saturation Voltage

fty 04 ma,lc = ~12ma) ~100myv =] -150mv
| Alpha Cuto!f Frequency

Qg 10ma, Ve = ~6v)
| Stored Base Charge

~45,a - —90,:2

800 1300

[’ 10ma, 15 = ~1.0 ma}

l nicoulombs jajtcoutombs

i i
TECHNICAL DATA--RCA-2N398

I ] Cottector Storage 1

Max. Ratings Ve ' 1c Dwsipation Temp.

~105 voits 100ma | SOmwat25°C 65Cto

10mw at 55 C +85°C

o istics* (at ambient of 25°C unless otherwise specitied!
| 1 _ly'pmal _Range Valgs_{

Values Min. | Max.

Coftector Breakdown Voltage . e
| e -50ua,lg =0 —150 volts —105 volts
| Cottector to Emittes (Punch.Throughd
Voltage Vg = ~1v, g = 0) =150 voits =105 volts
Cottector Cutoff Current
We - ~2.5v,1g = 0 -6ua - 1ya
DE Cuirent Transfer Ratio B
Ve - ~035v, Ig = —025 ma) €0 20

L

“All voltage values are givenwith respect to the base, unless otherwise specified.
East: 744 Broad Strecet, Newark, N, J.
HUmbo!dt 5-3900

Midwest: Suite 118), Merchandise Mart Plaza
Chicago, I1l. WHitehall 4-2900

West: 6355 E. Washington Blvd., Los Angeles, Calif.

RAymond 3-8361

GoV't: 224 N. Wilkinson Street, Dayton, Ohio
HEmlock 5585

1625 "'K'" Street, N, W., Washington, D. C.

Dlstrict 7.1260
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