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The Convair B-58 Hustler, first U. S. Air Force supersonic bomber,
wili be protected by Sylvania’s electronic countermeasure equipment.

The invisible shield

Now, AN INVISIBLE electro-
magnetic shield will protect our
United States Air Force’s first super-
sonic bomber against electronically
guided weapons.

The heart of this silent protector
is a lightweight electronic counter-
measure system, developed and
produced by Sylvania’s Electronic
Systems Division. This system
stands ready to baffle enemy radar
seeking to guide missiles against the
new aircraft.

SyivanNia BLecrric Propucrs INc.

In designing and developing the
B-58’s passive defense system,
Sylvania made important advances
in special components, including new
cooling, packaging and miniaturiza-
tion techniques.

Staffed with top-ranking scientists
and engineers, backed by extensive
research facilities and modern auto-
mated mass production capabilities
—the Sylvania Electronic Systems
Division is a major contributor to
our national arsenai for defense. In-

tensive specialization in the Weapons
System concept has resulted in ut-
most organizational efficiency, as
well as the highest order of manage-
ment competence.

Whether your project requires
management or technical experience
for complex integrated systems, sub-
systems, equipments or special com-
ponents, frominitial concept through
mass production—Sylvania engi-
neers will be glad to discuss methods
of solving your specific problems.

Electronic Systems Division

100 First Avenue, Waltham, Mass.

¥ SYLVANIA
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BELL AIRCRAFT'S
NEW 400mc Receiver

Modular packaging techniques enable Bell Aircraft Corpora-
tion’s new 400 megacycle receiver to meet the exacting require-
ment of 15 g’s vibration from 5 to 2000 cycles, solid mounting.

Now thoroughly proven and in production, this receiver is
available immediately for any application where demodulated
control signals are needed for the activation of command systems
requiring a high signal-to-noise ratio, high sensitivity and stabil-
ity, and a wide audio bandwidth with low harmonic and phase
distortion. It is equally at home in guided missiles — as a range
safety instrument — or as a ground monitor receiver.

The new 400 mc receiver is only one of many examples
of the ability of Bell Aircraft’s new Avionics Division to design,
develop and produce avionic systems, units and components for
any neceds, however complex. If you have design or production
problems in this field, write, wire or phone: Sales Manager,
Avionics Division, BELL AIRCRAFT CORP., Post Office Box One,
Buffalo 5, New York.

THIS NEW BOOK telling of mony new and
unusucl developments in the field of
Avionics is yours for the asking. Send re.
quest on your letterhead to: Sales Manager,
Avionics Division, BELL AIRCRAFT CORP.,
Post Office Box One, Buffalo 5. N. Y.

VIBRATION

ELECTRICAL SPECIFICATIONS

TYPE: FM 300 KC Deviation
TUNING RANGE: 406 to 420 megacycles
Plug-in assemblies to extend range to 500 mcs available
OSCILLATOR: Crystal controlled
SENSITIVITY: 5 microvolts or better for 10 db quieting
INPUT IMPEDANCE: 50 ohms
BANDWIDTH: 1.15 mcs == .1 at 3 db
IMAGE AND SPURIOUS RESPONSE: Better than GO db

OUTPUT: * 0.5 db 40 cps t0 40 k¢ 3 db at 100 k¢
3.5 volts RMS 500 ohms closed circuit

SQUELCH: Adjustable squelch relay from 10 to 100
microvolts input

POWER INPUT: Less than 50 watts. Power supplies
available for 115V - 400 cps or 28VDC

MECHANICAL SPECIFICATIONS

DIMENSION: 3.6 x 5.5 x 15.25 inches.
VOLUME: 300 cubic inches

WEIGHT: 10 pounds

MOUNTING: Solid — 9 mounting screws

OPERATING ENVIRONMENTS: 15 g's
5 to 2000 cycles -55° 0 +72°C

2 Circle 1 Readers Service Card

Avionics Division
BUFFALO, N.Y.
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Bar type screen grid gives
lower feed-through capaci-
tance and improved thermal
performance.

ccurate grid alignment,
ability under sustainzd vi-
‘ation assured by ceramic
in which anchors grids to
ithode can.
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Integral finned cooler, far-
nace brazed to lexternal anode
for high thermal efficiency.
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mac stacked-ceramie
lanstruction through-
jut for mechan.cal
yength, higher tem-
rature:  processing,
stter  thermal ccn-
sctivity and superior
ectrical efficientcy
© YHF and high tem-
sratures.

Mechanically -rugged,
high efficiency, indi-
rectly-heated, oxide-
coated cathode.

Conical and cylindri-
cal die-formed tube
element supports for
mecharical [strength,
precise: element align-
ment and good heat
dissipation.

aechlock-type base
br large contact area, {
irm tube support. eee="™=

New 1000 watt ceramic =
tetrode for SSB...the EIMAC 4CX1000A

Eimac fills another important transmitting need with this
air-cooled, ceramic-metal, one-kilowatt tetrode . . . the

design. Ideal for applications where space is at a
premium, this mechanically-rugged, electrically-reliable

DC:Platé Voltage .a..........

4CX1CO0A. Specifically designed for single side band
operatior the 4CX1000A is a low-voitage, high-current
Class A3, RF or AF linear amplifier tube, exhibiting high
power gain and exceptionally low distortion character-
istics. The 4CX1000A achieves its maximum rated cutput
power with zero grid drive, thus minimizing driver stage
design problems and eliminating one source of distortion.

Eimac stacked ceramic design gives the 4CX1000A
excellent immunity to damage by mechanical and
thermal shock. Electrical stability is assured by internal
ceramic support of the tube elements and clean internal

Write our Application Engineering Depariment for a brochure
cnd data sheet describing this important new tube in detail.

CALIFORNIA
Etmac Pnat for quality, dependability and performance

S A N B R UN O

thousand watt tetrode measures less than 5 inches high
and 3% inches in diameter. High temperature process-
ing, made possible by Eimac ceramic-metal design,
produces an extremely clean tube. This ideal environ-
ment assures iong life for the efficient oxide-coated
cathode.

Efficient, trouble-free socketing and cooling is provided
for the 4CX1000A by the new SK-300 Air System Socket
and SK-806 Chimney.

'MAXIMUM RATINES (Per Tube)

OC Plate Voltage
DC Screen Voltage .
DC Plate Current

3300 Volts Max.
35C Volts Max.
1.0 Amps Max.

1000 Watts Max.
12 Watts Max.
0 Watts Max.

Plate Dissipation .= -~ .- . .
Screen Dissipation : Lt
Grid Dissipation ..

TYPICAL OPERATION SINGLE-TONE SSB

=..2500 Volts

DC Plate L = 1.0 Amps

Actual Power Quput . ...... ... 1460 Watts



SPECIFICATIONS

Sweep Range: 0.02 ysec/cmto15sec/cm.

Calibration: 24 sweeps: 1-2-5-10 sequence,
0.1 usec/cmto 5 sec/cr. 3% accuracy.

Triggering: Internal, line voltage or exte nal
0.5 v or more. Pos. or neg. slope, ~30 to
—30 v trigger range.

Preset Trigger: Optimum setting for auto-
matic stable triggering.

Horizontal Amplifier: Sweep magnificction
5,10, 50, 100 times. Vernier position control
selects any 10 ¢m part of sweep. Externcl! in-
put pass band dc to over 500 KC. Sensitivity
200 mv/cmto 15 v/cm.

Vertical Amplifier: Pass band dc to 10 MC.
Optimum transient response and rise time less
than 0.035 usec. Signal delay of 0.25 usec
permits leading edge of triggering signal to
be viewed.

Amplitude Calibration: 18 calib. voltages,
1-2-5-10 sequence, 0.2 mv to 100 v peak-to-
peak. Accuracy 3%.. Approx. 1 KC square
wave, rise and decay approx. 1.0 usec.

Prices: -hp- 150A High Frequency Oscil.o-
scope, $1,100.00

-hp- 151 A High Gain Amplifier, $200.00
-hp- 152A Dual Chanrel Amplifier, $250.00

Ciscle 3 Readers Service Card

-hp- 150A

1GH EREquENcY
OSCILLOSCOPE

New reliability « New convenience
DC to 10 MC. Plug-in preamplifiers
24 direct reading sweep times
Sweeps 0.02 psec/cm to 15 sec/cm
*Universal” automatic triggering
New, ultra-conservative design

New Model 150A is not a "warmed-over” imitation
of previous oscilloscopes. Instead it is a totally new
kind of instrument whose radical design approach
obsoletes old standards of oscilloscope versatility,
simplicity and dependability.
Specifications given here spell out the 150A’s unique
usefulness. Its simplicity and reliability stem from
such unique features as: Unitized circuits, easily
isolated for testing or service, etched and mounted
on translucent plastic. Highest quality components,
operated well below ratings. Concentric, color-
coded, functionally-grouped controls. Direct sweep-
time selection; no mental gymnastics. Universal
automatic triggering system wherein one preset
adjustment provides optimum triggering for
almost all conditions.

Wouldn’t you prefer a really new, convenient
oscilloscope? Call your -bp- representative today for the
complete story. Or, write direct.

HEWLETT-PACKARD COMPANY

4053A PAGE MILL ROAD +« PALO ALTO, CALIFORNIA, U.S.A,
CABLE “HEWPACK' + DAVENPORT 5-4451
Field engineers in all principal areas

Data subject to change without notice. Prices f.a.b. factory.

also offers -hp- 130A Low Frequency Oscilloscope,
dc to 300 KC, sweeps 1 pusec/ecm to 12.5 sec/cm.
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FINANCIAL ROUNDUP

Money Men Needed

Wall Streeters urge small firms to
get well-trained comptroller-treas-

urers on the staff

Tarx to almost any investment banker about nnder-
writing small clectronics firms and onc of the first
comments vou will hear is: “We want to sce a
good financial man on the management tcam.”

Question further and they replv: “We want a
man who can control costs. knows budgeting and
who can manage the financial problems.”

This Wall Strect point of view connts for a great
deal.  Raising moncy is onc of the most pressing
problems of our industry.  And the investment
bankers sit astride the crossroads where those who
supply and those who need capital mect.

W. Tlardic Shepard, partner in the venture capi-
tal firm of Payson & 'I'rask, former trcasurer of
Perkin-Elmer and Lehman Brothers staff member,
points out that usually it is onlv the smaller finm. in
the S1-S10 million sales range. where need for a
financial man is a problem. Targer finms usually
have this function adequately covered, he Savs.

Shepard says the financial man in a small firm
has to be a combination comptroller-treasurer and
handle both accounting and financial functions.
“The small company docsn't have cnongh work of
this nature to employ separate exeentives.”

“Most firms shonld be able to get an able man
for $8-510.000 a ycar,” Shepard savs.  Somc mayv
requirc a more experienced exceutive, worth $15-
520.000, but cannot afford the price. If so. there
are many worth the price. but willing to take less

SHARES and PRICES

Repair and remodcling of instro:
ments and other clectronic equip-
ment offers opportunitics for many
firms to offsct declines in new

expenditure,

cquipment contracts. The armed  ness.
forces cconomy wave is increasing
rather than decreasing this tvpe of

Both small and large firms can
cffectively compete for this busi-

if given opportunity to buy stock. he says.

“The best sonrces are investment banks, commer-
cial bauks and public accounting firms that arc
active in the clectronics industry,” Shepard says.

Though agrecing with nced for a financial man,
George K. Tlaydu, president of TTavdu Flectronics
of Plainficld, N. J. favors public accounting as best
source for a small company  treasurer-comptroller.

Right now, Tlaydu is taking steps to fill the last
gap in his management tcam by acquiring a finan-
cial man.  lavdu Electronics has sales currently
about ST million a vear. ‘I'he firm has just com-
pleted its first public stock issuc.

“The public accountant fits the job well because
his accounting background will cnable him to pick
up gaps in his financial background as he goes
along.” George Tlavdu savs. ‘T'he reverse situation
may be more difficult.

A somewhat different view was obtained  from
Harold A, Goldsmith and Tlerbert Tlerz of Mag-
netic Amplifiers of New York City. They jointly
head this firm which designs, develops and manu-
factures techinical products.  Annual sales are about
S2 million.

They agree with Wall Street that the financial-
accounting fnnction must be adequately handled.
“You don’t have a sound business unless this is
done,” thev sav.

But, they don't feel that a small clectronics com-
pany has to bring in an outside financial-accounting
management specialist.

The two engincers who head Majestic Amplificrs
have jointly handled financial and accounting man-
agement and policy since the firm was founded in
1950. They have accounting cmplovees to handle
the basic work, but make the policy and manage-
ment decisions themselves. Thev also make nse of
their public accounting irm and board of dircctors
for advice and guidance.

Havdn Ilectronic Products
of Plainficld, N. J.. has jnst sct it-
scif up in the repair and remodel-
ing business with a fraction of the
proceeds from its recent $300,000
stock issuc.

Typical Earned per Com. Share 1957

Repair and Remodeling Recent Dividend Percent N Price

Contractors Price Rate - Yield 1957 1956 Traoded Range

Haydu Electronics. . .. . .. .. . 3L B 0.07 (yr)* S oT1C

General Precision (Kearfott). . . 38% 2.40 6.1 2 .10 (6 mos) 1.63 NYSE 36V2--47 V4
Norden-Ketay . . .. ... ... .. .. 8% 0.29 (6 mos) d-0.39 ASE 7% 11%
Standard Coil (Kollsman). . . . . 7V S . 0.001 (6 mos) d-1.24 NYSE 62— 9%
Temco Aircraft. ... .. ... .. LAR%! 0.603 5.3 0.61 (6 mos) 1.35 NYSE 10%2-18%

bid %indicated plus extras

ELECTRONICS business edition — October 20, 1957
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Life Loans Grow

Life insurance firms are active in

helping small electronics firms grow

Desiee of life insurance firms to sharce in profits of
clectronies borrowers is increasing.

Fxample of this interest is the recent loan of S1.6
million to Aireraft Radio of Boonton, N. J. by
Prdential Insurance.  The loan package included
warrants to purchase 10,000 shares of stock.

More loans like this, giving the insurance firm
opportunity to benefit from equity growth, can be
expected, @ spokesman for the life insurance indus-
trv said last week.  Insurance companices feel they
arc practicallv taking an cquitv risk on small com-
pany loans and (onscqucntl\ thev onght to share
in future growth,  Also, they like ch hedge it
gives them against further inflation.

Scveral finms insist on a “kicker,” like warrauts
or rights, to convert to common stock on all debt-
issne private placements, comments a Ieading invest-
ment banker.

“I'he votion that insurance finus arc interested
onlv in safc Toans to big companics is a widespread
misconception,” savs a life insurance spokesman.

A study being prepared for Representative Pat-

man’s committee on small business problems will
show a substantial amount of insurance firm loans
in the half to two-million-dollar catcgory.

There are more than 50 insurance firms reported
to be particularly interested in these small and
modcrate-sized loans.  In the insurance industry
they are in the small and moderate-sized firm cate-
gorv. A few examples are: Fidelity Mutual and
Provident Mutual of Philadelphia, Pacific NMutual of
Los Angcles. Massachusetts Mutual of Springficld,
Connccticnt Nutual of Hartford, Kansas Cityv Life
of Kansas Citv, Co. and Jefferson Standard of
Greenshoro. N. C.

Prudential, onc of the giants of the industry, is
also active in the small Toan ficld. Last vear Pru
sct up a special commercial and  industrial loan
department under vice-president Ernest S, Allsopp.
Designed to serve home town business, it rcaches
small Dborrowers through its nation-wide chain of
regional offices.  Size of its loans vary from $150,000
to $3% million. "Total loans for 1957 arc cxpected
to hit $70 million.

Nost mency supplied by life insurance companics
to industrial firms is through medium of debentures
or notes.  Loan period is most often 15-20 vears.
Interest rates nsually vary within the range of five
to six pereent. To qualify, a firm Ocncmll\ needs a
record of several vears of carnings.

MERGERS, ACQUISITIONS and FINANCE

e General Tire & Rubber issucs
$12 million of six-pereent subordi-
nated  debentures with common
stock purchase warrants attached.
Starting Jan. 1, 1958 and until Oct.,
1. 1962, holders of cach $1.000 de-
benture can purchase 20 shares of
stock at S25. Between Oct. 1, 1962
and Oct. 1, 1967 the purchase price
will be $27.50 a share. ‘T'he stock
was reeently traded at S23. Diversi-
ficd General Tire makes tires and
tubes, metal, plastic and chemical
products and clectronic  gnidance
and tracking svstens, Ihr()uah stuh-
sidiary RI\() T'eleradio Pl(tnru it
operates a number of radio and tele-
vision stations.  Procceds of  the
loans will be used to retire short-

e I'l-Tronics, Inc.,
manufacturer of clectronic and nu-
cleonic cquipment, acquires Park-
chester Machine of New York City.
The acquired firm makes nussile
switches, spinner motors and geu-  ment.
crators, wind-speed and  direction

mdicators and flash
‘I'erms were not disclosed.

Philadelphia

activitics arc primarily dirccted to  dios. Its annual sales are estimated
automation applications.
ing its nsual practice,
Trask took its interest in form of
debentures with warrants to pin-
chase common stock. W, Tardic
Shepard. Pavson & ‘T'rask. joins the
clectronics irm'’s board of dircctors.

I'ollow-  at S5 million. Sonic will operate
Pavson & as a Bcelock subsidiary and Ben
Bims will continue as its president,

e Link Radio of New York Citv ac-
quircd by the Gonset Division of
L. A. Ymmg Spring & Wire Comp.
through purchasc of assets. Gonsct,
located in Burbank, Calif.,, manu-
facturcs amatcur  mobile  radio
cquipment. The Link acquisition
gives Gonsct a complete line of
a-m and f-m mobile radio cquip-

e Hlaveg Industrics, \Wilmington,
Del,, acquires Reinhold Engincer-
ing and Plastics of Norwalk, Calif.

range - scts.

terin bank loans.

e Wavne-George Co. of Boston,
Mass. reccives  financial  commit-
ment from Payson & ‘Frask, New
York venture capital firm. The Bos
ton firm develops and produces
clectronic and  clectromagnetic
subsvstems and  components,  Its

6

¢ Belock Instmment, College Point,
N. Y, acquires Sonic Indunstries of
Lynbrook, N. Y. All outstanding
shrares of Sonic were exchanged for
75.000 sharcs of Belock common.
Belock closed recently at 103 on
the  Awmerican  Stock  Exchange.
Sonic manufactures high  fidelity
and standard phonographs and ra-

October 20,

Haveg produces and fabricates plas-
tics for the aircraft-missile indus-

v. It also makes chemical corro-
sion cquipment. The acquisition
cnables Haveg to extend its scrvices
on the West Coast and productive
facilitics for missile and aircraft
parts. Reinliold will be operated as
a laveg subsidiary.

1957 — ELECTRONICS business edition



Larry Cowan, President of the Lionel Corp., teils why:

‘““l put trains in the sky!”

“Boys hate waiting for trains, especially Lionel trains! So
when a store orders, delivery has to be fast.

“It always is, when we ship our trains through the sky...
by Air Express!

“No store in the country could possibly stock all the
hundreds of different Lionel models. Air Express delivers
for us anywhere in the 48 states — inside of a day!

“"Sometimes, too, we depend on Air Express because
of sudden, unpredictable rushes for certain models. Our

AirExpress

30 YEARS OF GETTING THERE FIRST viq (. S. Scheduled Airlines

production facilities are taxed to the utmost. But we gain
time for production by shipping Air Express.

“With its speedy pick-up and delivery by radio-controlled
trucks and 1ts nation-wijje private wire system for spotting
shipments, Air Express gives us service that's second to
none!

“Yet, we save money by specifying Air Express. For
instance, a 15-pound shipment from Newark, N. J. to
Atlanta, Ga. costs $5.63. That's $1.47 less than any other
complete air service.”

SN

CALL AIR EXPRESS , .. division of RAILWAY EXPRESS AGENCY

ELECTRONICS business edition — October 20, 1957
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need
high vacuum
components ?

Stokes Vacuum Gavges are campact elec-
trical instruments for accurately measuring
very low dhsolute pressure. They are avail-
able for indicating or recording. Three
models cover the ranges of 100, 1000 and
20,000 microns. Measurements are con-
tinvous and consistently accurate—response
is virtually instantaneous. Stable calibration
is assured by use of noble metal thermo-
piles operating at low temperatures. Slokes
Vacvum Gauges operate on 115 volts, 60
cycles—are mounted in small, lightweight
metal cases.

STOKES makes a complete line
of vacuum components
advance-designed and engi-
neered teo help make your vac-
uum systems more productive.
Each unit reflects Stokes’ un-
paralleled experience, pioncering
leadership and wealth of basic
vacuum technology.

The product list includes: Dif-
fusion Pumps, Vapor Booster
Pumps, Mechanical Pumps,
Mechanical Booster Pumps,
Vacuum Gauges, and Valves.

Send for technical data on any
or all . . . without obligation.

High Vacuum Division
F. J. STOKES CORP.
5560 Tabor Road, Phila. 20, Pa.
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WASHINGTON REPORT

AR Force has taken the most drastic action to datc in the current
drive to squeeze down defense expenditures. It has told its 42 largest
contractors—excluding top-priority ballistic missile makers—that speci-
fiecd sums will be withheld from monthly pavments to be made over
the next nine months.  Rumor has it that amount averages 20 percent.

Contractors hit by the new policy arc those with unpaid backlogs
“of at least $5 million; they reportedly account for some 85 percent of
the Air Force's total production cexpenditures. Electronic prime pro-
dncers and component manufactnrers are high up on the list.

Here's what is behind this action: the Defense Dept. is in the midst
of a desperate drive to cut out at least $2.2 billion from burgeconing
military expenditures, thus to stav close to the $38-billion spending
cciling clamped down by the administration.

To do this, major weapon production and development projects
have been cancelled, stretched out and reduced; force levels have been
cut by 200,000 mcn; new contract awards have been postponed: con-
tractor overtime has been restricted; “installment buying” for plancs.
missiles, and other equipment has been banned; progress payments to
contractors have been reduced 5 percent; contractor payrolls are being
cut 5 percent; military bases are being closed.

But these decisions have not slowed down defense spending  fast
cnough to meet demands of the administration’s tight financing and
debt management policics.

So the Air Force was ordered to survey its major contractors, to
get cstimates of anticipated billings on progress payments and outlays
duc on delivery of equipment nutil next July 1. The total exceeded the
Air Foree's cash on hand—by some 20 percent, some obscrvers say.

In disclosing plans to defer pavments, the Air Force has asked con-
tractors to reduce in-process mventories and overhead and to finance
a larger amoint of work in process before “proposing a reduction in
present delivery schedules.”

But most industry obscrvers scem certain the payment deferral will
mean a new slowdown in militarv output. The Pentagon savs that the
decision to defer pavments was taken as an alternative to dircet produc-
tion cuts or orders to put most defense plants on a four-day schedule.

® Flectronic rescarch and development paid for by the Ammy,
Navy, and Air Force is due for a cutback.  All three services arc
paring expenditures for R&D, just as they are reducing orders.

Air Force expeets to cut its R&D spending back 8 pereent.
Facilitics of the Air Rescarch and Development Command—which
account for some $330 million of the Air Foree's total S660 million
for R&D—arc expected to be merged, curtailed or even climinated.
The big squecze will be on starting up new projects.

® Network domination of tv broadeasting has taken onc of its
sharpest blows from a group of advisors to the I'CC who spent two
vears investigating the mdustry. The committee came up with
changes which would put a new look on tv broadcasting.

Onc of the main points:

Network ownership of tv stations should be limited to three
vhf stations in the top 25 markets; they're now allowed five
regardless of the size of the city. 'The other two vhf and two
uhf now allowed would have to be in smaller citics.
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SERIES M

designed for 30G vibrations
from 0-500 CPS

While the rugged Series M is probably the
smallest, lightest. polarized relay ever built,
eectronic designers will find that it has other
characteristics equally exciting. For example,
tests indicate that variations of the standard
unit produce the lowest noise level ever achieved
in this class of chopper.

Another valuable feature is the unusually
wide selection of custom-built packages avail-
able to designers. These include: side. vertical,
and flange imounts; coil leads at top or bottom;
straight plug-in; flexible pigtails; solder
mounts; dual unit package; and double sealing
with shock mounting between the two cans.

Investigate the Series M now. Contact your
Oak representative, or write for complete data.

OAF*$

1260 Clybourn Ave., Dept, B, Chicago 10, Il
Phone: MOhawk 4-2222

SMALLEST.. . lightest in its class!

DC-AC low level inverter

*Depending on packaging

UNIQUE DESIGN ELIMINATES
PARTS FOR UNUSUAL SIMPLICITY

i |
e— %" 1o %"* >

|
-
>
|

‘ . 1" to 156" *
6. 0. cHicA N

2 o
3

1

The Series M chopper gains its
extreme simplicity from o

new desigr approach based
on the advantages of an
oriented ceramic magnet.

In addition, the switch unit
contains no organic insulation, is P
mounted independently of the drive \jﬁf"
coil, and has its owr hermetic seal. a
Operating Frequency—0-1000
cps; special units to 1800 cps.
Coil — 6.3 volts +20% at 60 to
500 cps; 60 ma max a1 400 cps;
85 ohms (DC).

Phase Angle, Lag—55° +10°
at 400 cps; 20° + 2° ot 60 cps.
Dwell Time —165° min.
Dissymmetry — 15% max.
Mounting — Any position.
Temperature —From —55°C

to +100°C; special to +125°C.
Weight—Less than 34 oz. for the
plug-in unit.

SWITCHES e ROTARY SOLENOIDS e¢ CHOPPERS o VIBRATORS e SPECIAL ASSEMBLIES
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Chemicals,
Atom Power
Development?..

let
MISSOURI
SHOW YOU!

Many great technical centers stand

ready to help you . .. Mallinkrodt
and Monsanto Chemical, St. Louis,
Washington and St. Louis Universi-
ties. Missouri University at Colum-
bia and Midwest Research, Kansas
City. Empire Electric of Joplin is
joining in the construction of an
experimental reactor.

Already one of the nation’s great
chemical and electronic centers,
Missouri’s plants continue to grow
both in size and in number.

For this, there are many good rea-
sons—nplentiful water, fuel, power—
splendid transportation, excellent
labor, a sympathetic tax structure.
Many perfect plant sites are still
available. And in 117 Missouri
communities, organized industrial
development corporations are ready
to help you get started.

PHONE COLLECT or write

Richard Kinne, Industria'
Director, Dept. J792
Missouri Division of
Resources and Development
Jefferson City, Missouri

Please send our copy of Mis-
souri’s Industrial Location “'Fact
Finder””, with facts on tax and
labor laws, utility rates, re-
sources, and organized indus-
trial development corporations.

Company__ Title
Address_ _
| City State
e e e e ———————
Circle 7 Readers Service Card
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IN THE NEWS

Norris: for engineers, capitalism

Recentry William C. Norris took himself and a handful of asso-
ciates away from Sperry Rand and sct up Control Data Corp., new
computer development firm in Minncapolis.  This isn't the first time
46-ycar-old Bill Norris has gone into business for himself; if his history
repeats. it won't be long before some big company will be bidding to
buy his new venture.

Norris is a quiet, intense man, afflicted with what associatcs describe
as “scientific restlessness.”  Ilis interest in computing machinery dates
from Navy ycars. After the war, he and some ex-Navy collcagues
formed Fngincering Rescarch  Associates, built a raft of magnetic-
drum computers.

The Minnesota firm grew fast, caught the roving cyc of James Rand,
merged with Remington Rand in 1952, Ultimately it became a key-
stonc of RemRand’s Univac division. Norris took over as v-p and
genceral manager of Univac operations after the Sperry Rand merger,
then became restless.

His new firm illustrates his double interest in both scientific matters
and the capitalistic system.  Key staffers are also stockholders: “engi-
ncers,” he belicves, “like the opportunity to work at their professions
and still participate dircctly in capitalistic enterprise.”

Confirmed Midwesterner Norris was born and educated in Ncbraska
(BS. from University of Ncbraska in 1932). has put down roots in
Mimnesota.  The new firm is “‘tied to the community—many business-
men in the Twin Citics arc among the stockholders.”  Control Data is
publicly owned. “W¢c'll have to grow fast to be effective.” says Norris,
“and you can’t finance fast growth out of profits.”

His wifc and six children (ranging from a 12-ycar-old downward)
takc up much of his lcisurc time.  What's lcft he uses up on his farm.
There the restless and impatient Norris sits quictly with a high-powered
rific and docs what he calls “precision shooting.” Object: crows.

LETTERS

Colleges Expand

news item on Lowcll T'echnological
Institute  (“College Expands in
Flectronics,” Scpt. 20, p 27) was
very informative.

I would like to point out that the
far West is doing an cqual if not

As an cducator, T appreciate vour
occasional news about schools. The
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more extensive job in clectronic en-
gincering cducation.

This vear California State Polv-
technic Collcac graduates the tenth
class of its c]C(tromc engineering de-
partment. Alwmni munber around
300 and are spread throughout the
United States. 'The department was
organized i 1946.

Recently, the state of California
(()mpktcd a new S2-million facility
of 55.000 sq ft to hounse the npldlv
expanding department, which num-
bers nearlv 700 students out of
4.300 in the college.

Today, Cal Poly is conducting
the largest four-year undergraduate
program in clectronic engineering
in the far West.

CrareNcr Rapius
CavrirorNia S1a1e PoLyrrcHNIC

CoL1IGE

San Luts Osispo, CaLlF.

Magnetic Tape Shares Up

We noted with interest vour list-
ing of shares and prices of stocks
of “typical magnetic recording tape
manufacturers™ (“Shares & Prices.”
Sept. 20, p 5).

Inasmuch as ORRadio Indus-
trics is now generally recognized as
onc of the four leading manufac-
turers of magnctic recording tape,
vou might be interested in includ-
ing mformation on our compiany’s
stock subscquent issue.

CrciL S. Stowe
ORRap1o Inpustries Inc.
OrrLikaA, ALA.

ORRadio common, traded over
the counter, appreciated  during
1957 from a Jannary low of 1 to
high of 253 recorded Sept. 3. Last
week it was 171 bid, 183 asked.
Company carned $0.28 per com-
mon share in the fiscal year ended
Feb., 1957, plowed all earnings
back into expansion,

We Moved It

(Re “New Firms Spring Up.”
Sept. 10, p 53) ...

This is just to let vou know that
Reltron Corporation is located in
Newton, Mass., and not in Mont-
clair, N. J,, as vou announced.

RoBerT B. WabpaiaN
Rrrrron Corp.
Newron 58, Mass.
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New servo-controlied "'Tilt Table”
for missile guidance testing

This Thompson-engineered mo-
bile unitaidsin the functional check
of an intercontinental missile’s
internal guidance gyroscopes. It
generates angular position and
velocity inputs to the gyros. Unit

Pictured is a new Thompson-
developed actuator used in
missiles. It consists of motor,
gearing,feed-back pick-off and
jacket. Unit has been tested for
100 hours of operation at 550°F
submerged in jet fuel. Power out-

consists of electro-mechanical as-
sembly, electronic pre-amplifiers
and pick-off amplifiers, and quad-
rature rejection unit. Two-gimbled
support structure will carry a
125-1b. guidance package.

\": New Actuator
operates for 100 hours at
550°F submerged in jet fuel

put is 10 watts (mechanical).
Torque output is 150 inch-ounces
at 30 rpm at 550°F. Servo per-
formance in conjunction with a
computor produces a positional
accuracy of =% degree. Approxi-
mate size: 3” diameter x 4",

Call on Thompson for development and production of electronic
control sub-systems and components, countermeasures and
microwave components. We invite your inquiries.

ELECTRONICS DIVISION

Hompson Products, Inc.

2196 Clarkwood Road, Cleveland 3, Ohio
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NOI reliable

power wirewound
1esISIons in =

lhand 2} as well as 5%
resistance tolerances

THE NAME TO BE REMEMBERED...

| SPRAGUE WATTAGE DIMENSIONS RESISTANCE MAXIMUM
RES,:,'?"}':,EE MINIATURE AXIAL
= 5% TOL.

TYPE NO. RATING L (inches) D le:ﬁ, Tagf LEAD RESISTORS

151E 3 V4 e 1,000 10,000 2

27 5 1% e 5,500 30,000 (!

28E 10 1% 3¢ 12,0002 50,000

WRITE FOR BULLETIN NO. 7400
SPRAGUE ELECTRIC COMPANY
35 MARSHALL STREET * NORTH ADAMS, MASSACHUSETTS

SPRAGUE

the trademark of reliability

SPRAGUE COMPONENTS: CAPACITORS RESISTORS MAGNETIC COMPONENTS TRANSISTORS
INTERFERENCE FILTERS PULSE NETWORKS HIGH TEMPERATURE MAGNET WIRE PRINTED CIRCUITS
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MOMENT OF DETECTION

ICBM-defense problem is not yet solved, but . . .

Anti-Missile Clears Hurdle

Early-early warning radar that detects missiles 3,000 miles away

sets the stage for development of an anti-missile missile that will

intercept an enemy ICBM. Army, USAF, five prime contractors and
scores of subcontractors work toward development of the bird

Asxouxcrnvext at the Pentagon on Sept. 20 by
USALY Chicf of Staff. Gen. Thomas D. White, of
new 3.00U0-mile-range radar reveals  that progress
toward defense against an enemy intercontinental
ballistic missile is past the first hurdle.

Although details of the carlv-carly warning svstem
are top sceret, known contributors are Lincoln Labs
at Massachusetts  Institute of “I'echnology. RCA,
Hughes Aireraft, Svlvania and General Flectric.

Obvious design requirements of radar of such
range and for objects moving at such velocities are
high transmitter power, fine resolution, nnmuniby
to noise and a high-speed scanning mechanisni.

Required scanning speed of anti-missile antennas—
unless the enemy missile is approaching dead on—is
faster than scanning mecehanisin capabilitics  pres-
cutly known publicly.  Possible solution: clectronic

ELECTRONICS business edition — October 20, 1957

scanning antennas using a pattern of ferrite rods.
Noise. power and resolution obstacles were re-

cently overcome by Columbia University's ORDIR.
OnmiRange Digital Radar (lneciroNics. Sept 1)
which nses a signal enhancement technique oper-
ating on a digital principle.  Although how it works
i classified. the techmique no doubt is similar to
the wav video signals such as v can be recon-
stiucted and cleaned up when they are transmitted
by pubce-code modulation.  The ccho signal in
ORDIR. ihough many thimes weaker than that wsable
Dy previous sestems, s still recognizable,

Another possible missile  detection svstem s
PANAR. developed by Sanders Associates (Frae-
1ronies, Oct 100, Using a pulsed doppler tech-
nique. Panoramic radar enables quick detenmination
of both velocity and position of a detected object.

Al three systems mentioned above are applicable
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to anti-ICBM problems.  'They may possibly all
three be integrated into a major plan.

Sccond step in knocking down a hostile TCBN
is development of a weapon that can act on carly
warning information, get ito the air and find and
destroy the enemy bird. Armv and USAY are both
working on such programs.

Development of Armv’s Nike Zcus—getting the
largest amount of Army’s $410 million fiscal 1958
R&D funds—is contracted to Bell “I'elephone Labs,
Svlvania and Douglas. Probable division of respon-
sibilitics is: BT'LL, clectronic design; Svlvania, manu-
facture of clectronic gear; and Donglas, air frame.

USAITS Wizard is contracted to Convair and
RCA, responsible  respectively for airframe  and
guidance.

Subcontractors involved are probably as numerous
as thosc contributing to the ballistic missile program,
last reported to have hit 200.

Army’s Nike-Zcus is tactically an extension of the
antinreraft artillerv problem soon to be taken care
of by Nike Hercules.  Initial guidance of Zeus could
conceivably be command-guidance data link, dirceted
by computing a collision course from information
obtained from the radar plus known ballistic trajec-
torv patterns.  Fxtremely high-speed  digital com-
puters will be needed for this.  Such links could,
however, be jammmed by cquipment built into the
enemy missile if crowded pavload quarters allow its
being carried.

Final collision guidance might be accomplished
by radar homing but more likely will be infrared.
Believed to attack the intruding ICBM from bchind,
the anti-missile missile would have to double the
ICBM’s speed of 15,000 mph.

USAF's present interceptor missile is Bocing's
Bomarc with radar guidance made by Westinghouse.
Whether Bomare will be the springboard for USAF
thinking toward a missile with this greater perform-
ance capability is only speculation.

To avoid cnemy jamming Wizard's guidance
might be initially incrtial and later, to closc in for
the kill, infrared.

Sounds From Space

Amateurs, scientists hear signals as
Soviet satellite circles the earth

Soanewnere north of the Caspian sca, at 5:05 p.n.
on October 4, the Soviets blasted off a three-stage
rocket that rose to 560 miles, then hurled the first
man-made satcllite into an orbit around the carth.

At 7:00 pan. Radio Moscow announced that a
Russian satcllite, weighing 184 pounds and mcasur-
ing 22.8 inches in diameter. was then circling the
carth at 18,000 miles per hour.

At 8:07 p.m. RCA engineers monitoring 20.005
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me heard a steady scries of dashes with a low-sound-
ing tonc “just a little higher than a frog's croaking.”
Modulation of the signal was estimated at 400 cps.
A slight ccho was heard and diagnosed as possibly
resulting from interference.

A sister signal at 40.002 me scemed much like the
20.005 transmission. But RCA, its cquipment better
suited for reeeption of the lower frequency, scttled
down to monitoring on 20.005 mc.

T'he signal lasted 45 minutces, then died.

Onc hour and thirty minutes later RCA picked it
up again. T'his confirmed that the Russians had done
it — there was a brand new moon in the sky.

Although certain of the existence of satellite trans-
missions. listeners disagreed on the nature of the
signal. Somc heard dashes of 2V2 to 3 seconds dura-
tion. Some said the dashes lasted 0.3 second. And
others heard a continuous tonc.

Speculations as to cause of these irregularitics in-
cluded weakening  batteries. malfunctioning - trans-
mitter, and intentional coding of the signal.

At any rate, the carly signals took American 1GY
officials by surprisc. “Satellite listening posts™ were
caught with their frequencies down. Nine govern-
ment sponsored tracking stations in North and South
Amcrica were ready to track a satellite — the planned
Amcrican satcllite scheduled to transmit on 180 mc.

Sceing antenna and receiver conversion would take
some time, the national committee of International
Geophysical Ycar called on the Amecrican Radio
Relay League. Amatcur operators were asked to mon-
itor the 20.005 and 40.002 mc bands. reporting their
findings to the Vanguard Control center at Naval
Rescarch Laboratories in Washington.

Using information from hundreds of calls from
ham operators, IGY officials plotted an orbit cssen-
tially the same as that predicted by the Soviets.

They found the orbit inclined at 65 degrees to the
carth’s axis. If the globe stavs up long enough it will
pass over virtually cvery point on the carth.

livervthing claimed by Moscow scemed to fit ex-
cept the satellite’s weight. There was much skepti-
cism as to whether a satellite of such weight (184
pounds) could be launched at this time.

British scientists said the decimal might have been
misplaced from 18.4 to 184 when specifications were
announced by Tass, Soviet news agencey.

Another big question concerns source of power,
RCA monitors recorded a weakening of signal after
the satellite was aloft only three davs. Did this mcan
the first moon had no solar batterics?

For the moment, Russia wasn’t answering these
questions. T'o get answers on their own, American
interests started “Operation Moonwateh.” Farly in
the morning of October 7, Gordon B. Little sighted
a strange object in the sky over an obscrvatory at the
University of Alaska. 1GY officials checked  their
plotting boards. found the satellite actually was due
over Alaska near that time. Little had been the first
American officially to sight the new moon,

b
o
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Firms Turn to Nondefense

More firms are looking for security by adding nonmilitary lines to

their defense business. But 90-percent mortality rate of new elec-

tronic products is making them take market research more seriously

StiLL more military cutbacks are in the wind. De-
fense Dcpartment spending for August, despite
slashes, is still running at a $42-billion annual rate—
not the $38 billion budgeted. An increasing number
of military electronics producers arc looking for a
cushion against cancellations and strctchouts by
diversification into nonmilitary markets.

Switching to nondefense clectronic products looks
like a formidable task to many small operators who
started solely in defense work. Some authorities say
about 90 percent of new clectronic products fail.

The small manufacturer who can lcast afford a
product failure is also the firm that cannot invest
heavily in establishing a market research department.

H. Rainie, Jr., vice president of market consultant
firm Stewart, Dougall & Associates, told ELecTrONICS
about a firm that was formed in 1947. After the

start of the Korcan War, it expanded quite rapidly,
but only in the military field. The firm felt the need
for some nondefensc business.

Low-cost prcliminary surveys indicated that only a
few of the firm’s products were used anywhere but in
the military. Of these, two looked promising. One,
a scrvo amplificr, could be used in industrial appli-
cations. However, it would lose its identity in sys-
tems made by other manufacturers. The firm would
not be furthering its reputation. The competition
also looked pretty stiff.

The other product was almost an accident. It was
a test sct havwired for usc on the firm’s own produc-
tion linc. It worked but it was crudcly packaged.
Expensive military-type components were used in its
design.

Another market survey was undertaken to deter-
minc whether other manufacturers of similar equip-
ment would be interested in such a test set for their

TECHNICAL DIGEST

e FElectrostatic  charges  which

when scarch radar pictures are re-
transmitted to a gunfirc control

temperatures up to 500 C with new
Microcell  Electronics  (England)

might develop dangerous sparks in
industrial processes or hospital op-
crating rooms can be measured
with a ruggedized portable clec-
tronic instrument having the sensi-
tivitv of laboratorv apparatus. De-
veloped by E.N.P.I. in Italy, the
apparatus has clectrode-probe con-
neeted to grid of clectrometer triode
to give perfeet insulation from
carth, so it can carry potential de-
pendent on clectric ficld. Follow-
ing d-c amplificr and bridge cir-
cuit actuate mecter.

¢ Ice detector for inflated plastic
radomes of unmanned radar sta-
tions uses beam of beta ravs di-
rected toward thin aluminum-foil
window inscrted flush with radome
shell. Formation of ice on outside
increases backscatter, picked up by
beta-ray detector unit and used to
trigger automatic deicing svstem, in
SRI development.

e Radar parallax crror, occurring

radar at a higher or lower remote
point, arc corrected automatically
in Socicte Francaisc Radio-Flec-
trique radar. Coordinates of de-
sired target on centered ppi display
at repeater are fed into computer
which corrects azimuth and range
data of ccho for parallax while tak-
ing mto account diffcrences in cle-
vation of radars.

e Rare earths and intermetallic
resins  processed  with  zirconium
tetrachloride have resulted in new
family of transducers for scnsing
strain and pressure, made by Clark
Ilectronic Labs. Over 30 compo-
sitions include onc which changes
200 megohms in resistance as pres-
surc is applicd; another withstands
250,000 psi cxplosion shock. All
arc rated for 500 1Y, can be madce
for 1,100 I°, and wili still have
original ratings when cooled down
from red heat.

e Laminates and rcsins for micro-
wave propagation can be tested at
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test sct giving direct readings of
permittivity and loss tangent. Only
limited knowledge of microwave
mcasurements is needed by per-
sonncl. Reflex klystron gives fixed
spot frequencics in 8,500 to 9,600-
me band, to cnergize 3-db hybrid
coupler which divides microwave
energy cqually between sample in
onc waveguide arm and calibrated
short-circuit in other arm.

® Magnetic-amplifier  deflection
voke for picturc tubes, proposed by
Technical Assistance Co., greatly
reduces power requircments of de-
flection circuits, thereby permitting
usc of transistors or small tubes.
Horizontal sweep signal is applied
to control windings of horizontal-
axis magnctic amplificr toroids,
vertical signal to control windings
of the other pair of toroids. Re-
sultant  flux  through deflcction
toroid on neck of tube gives sweep
action which may be lincarized to
desired accuracy by usc of a feed-
back winding.
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production lines. The results were positive, so the
manufacturer got busy redesigning with less cxpen-
sive components and using a more functional pack-
age. Sales arc good and the company cstimates that
it is alrcady breaking cven on this product.

The firm is not a threat to the glants in the in-
dustry, but it does have a foot in the door.

The case history may be more of a success story
than is typical, but Rainie points out that the switch
to nondcfense products does follow a pattern. It
starts with finding ont what the firm does make or
could make easily with its present facilitics and per-
sonncl. An exploratory scarch will tell whether or
not any market cxists for the products.

Before spending more moncey on market research,
other problems within the plant are considered. Tow
much would it cost to design or redesign the product?

Would changes in personnel be required? In plant
layout? "Test facilitics?

If design and manufacturing problems don’t look
too bad, moro cffort may be exerted in marketing.
How many such items arc used? \What percentage
of the market can the firm hope for?

Assuming cverything looks good so far, the firm
may go into business. Narket rescarch continucs,
however, to establish the distribution picture. Arc
such items usually handled by reps? By wholesalers?
How quickly do buyers cxpect delivery?

No one scems to know the ratio between invest-
ment in technical research and investment in market
rescarch. In smaller firms, it scems to approach in-
finity. But the cost of market research seems pretty
small in the face of the monev wasted on technical
rescarch when a product fails.

PRODUCTION and SALES °

ELECTRONICS INDUSTRY IN THE || WESTERN STATES

LOS ANGELES

S.F - DAKLAND

SAN DIEGO
PHOENIX-TUCSON
PORTLAND-SEATTLE

ALL OTHER AREAS

(6] 05 1,0
SALES IN BILLION $

$2 Billion Seen for Western

InpustTry forccasters look for a $2

1.5 O 50 100 150
EMPLOYEES, THOUSANDS

States

billion western clectronics industry
(excluding broadcasting) by 1965.
Sales by western manufacturers hit
$1.562 billion last vcar, cqual to
24.2 pereent of the $6.444 billion
national total.

This western region  compriscs
the 11 states of California, Oregon,
Washington, Arizona, Nevada, Ida-
ho, Utah, New Nexico, Colorado,
Wvyoming and Montana. But, five
smaller arcas produce the bulk of
the region’s clectronic business: Los
Angeles, San I'rancisco-Oakland,
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San  Dicgo, Phocnix-Tucson and
Portland-Scattlc.

The Los Angeles arca lcads all
others by far.  With sales of S1.0
billion i 1956, it accounted for
64.3 percent of total western clec-
tronic sales. Tts sales were a sizable
part of the national total, 15.5 per-
cent. With 470 firms and 73,000
cmplovees LA had 64 pereent of
the 641 firms and 112,800 cm-
plovees m the West last vear.

The San IFFrancisco-Oakland arca
is growing fast. Its sales last vear of
$260 million accounted for 16.5
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pereent of the regional total. Tt also
had 20.0 pereent of all employees.
Plant capacity in 1957 is expected
to cxpand by 50 percent. New ca-
pacitv is expected to vield a 25-per-
cent sales increase the first vear.

The remaining $302 million of
sales by the region in 1956 was
divided as follows: San Dicgo, $30
million or 2.1 pereent of the re-
gional total; Phocnix-Tucson, $55
million or 3.3 pereent: Portland-
Scattle, $25 million or 1.7 pereent
and $192 million or 12.4 for the bal-
ance of the 11 woestern states.



Rating the New Man

Equation evolved with the aid of giant computers may help find an

equitable starting salary for engineers and scientists. Class stand-

ing and rating of college are ruled out with other time-honored

standards as predictors of success on the job

A supERVISOR cstablishing the starting salary of an
engincer often may be influenced by factors not
rcally related to the man’s potential value to the
company. Similarly, some of the factors used to
cestablish relative standings of engincers and scientists
may be suspect.

Now, howcver, the conclusions indicated by a
study madec by R. A. Martin and J. Pacharcs at
Ilughcs rescarch and dev clopment laboratories may
help put both hiring and rating on an cquitable,
scientific basis.

‘The aim of the study was to evolve an eqnation
for determining objectively an entrance rating for a
newly recruited engincer. It also entailed a statisti-
cal evalnation of some of the standards used in rat-
ing technical personnel. It was checked against the
actual ratings of 279 enginecrs in the lab.

A total ot twenty-seven factors usually used to
cevaluate enginceers were checked for correlation with
a group of factors felt to reflect actual success in the
lab. Kight of the twenty-seven showed significant
corrclation. Presumably starting engincers could be
cvaluated on the basis of these cight factors. 'Those
with the highest potentials would then be given the
highest starting salarics.

'The rescarchers arrived at an cquation which
wonld give an entrance quality rating and a basis for
cstablishing starting salarv. With Y cgnal to the
quality factor, the equation is:

Y = 80.0 + 24X, + 0.72X, + 0.86X; — 3.7X, —
3.0X; — 2.8Xy + 0.57X; 4 0.69X,

In the cquation, X, is the level of academic degree
(BS. 2; M.S. 3; EE. 4 Ph.D. 5); X. is number of
professional publications; X, is number of honor
socictics to which clected; X, is unity for a major
in physics; X5 is unity for a major in other than
M.E.. 1L.E. or physics; X is unity for a major in
I'.E.; X; is number of patents and X, is number of
fellowships.

The factors arc given m the order of their signifi-
cance. The larger the value of Y, the greater is the
chancce of success.

Perhaps the most startling conclusion of the study
is the discovery that a number of factors usually con-
sidered when hiring engincers may not be related to
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success. Class standing and the standing of the col-
lege are two of the most noteworthy. Other factors
of little valne, according to the survey, inclnde num-
ber of previons jobs and average length of service in
cach, age and marital statns.

A number of personality traits were also ruled out
in a separate part of the study to determine whether
they were related to salary growth. These included
C\])Gl’llllClltd] ability, analytical ability, initiative, in-
dustry, originality, general l\nowlcdg(. sincerity, ap-
pearance, personality and Icadership.

Army's World Spanner

Metal-encased vacnum-tube being  lowered  into
Army’s new 24-million-watt single-sideband short-
wave transmitter. Soon to be installed for Pentagon
use, the World Spanner, designed by Army Signal
Engincering Labs and Continental Electronics, will
send 64 teletvpwriter messages or four scparate
voice signals simnltaneously at frequencies from
+ to 30 mc. Second version will cover the 20 to

65-me range.
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Tampa’s recreational living
builds employee morale
— steps up productivity

Employees who live better, work better.

The men and women who work in Tampa live better! They, and
their families, get more out of life because they can fill their leisure
time — ye«ar ’round — with all of the healthful, outdoor fun and sun-
tanned relaxation seven million visitors come to Florida for every year!

Tampa’s recreational living makes good employees, better employ-
ees; increases efficiency, reduces absenteeism and manpower turnover
—and is « vital factor in the economical recruitment of engineers and
other skilled personnel.

Tampa’s own labor force is quick-to-learn — training costs are cut
to a minimum.

Get the facts on Tampa! Plenty of uncrowded sites with ‘“clean
air” ... excellent air, rail and truck transportation . .. low water rates
through Tampa’s deepwater port . . . and an expanding market for
electronic equipment are a few special advantages.

For specific information about any industrial phase of Tampa,
write Henry L. Toland, Chairman, Committee of 100, Greater Tampa
Chamber of Commerce. Your inquiry will receive immediate — «nd
confidential — action.

For information about Tampa business, industry, schools, recreation, liv-
ing, etc., ask for copy of 36-page booklet “Tampa Facts.”” It's FREE!

“WE LIKE TAMPA, TOO!” HILLSBOROUGH COUNTY, FLORIDA
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Atomic Bonanza in Europe

® Western Europe will spend $5 billion on atomic power plants

by 1967, including some $50 million for reactor instrumentation

® Firms without licensees will get little power-reactor business

but may sell research reactors and off-the-shelf instruments

AN aroMIC power bonanza is shaping up in Furope.
But busincess, technical and political complications
arc working to curtail the share that could fall to
U.S. nuclear instrument supplicrs.

"To build a stake in Iluropean markets, U.S. atomic
contractors arc busily signing marketing and licensing
arrangements with Furopean firms. One big switch
to a luropcan basc of operations came in July and
Auvgust, when Westinghouse anunounced  coustruc-
tion licensing arrangements with big Belgian and
Italian firms.

Iiffect is that part of the atomic instrument mar-
ket is shifted to Furope, in that built-in reactor con-
trol instruments are generally purchased where the
rcactor or core is built.

Frank Low, T'racerlab’s foreign sales manager, re-
cently returned from an extensive tour of Furope.
The market as lic sces it is this:

® Salces of rescarch reactors built in the U.S. will
conttnuce healthy. A good market can be developed
m low-power reactors to underdeveloped countrics.

® Iixports of large power reactors will be scanty.
On the large jobs, it is casicr to do the building in
Liurope with U.S. firms sharing via licensing or joint
venture.

® A significant market can be maintained in the
kind of instruments which arc not built into the
reactor, particularly as these become mass-produc-
tion items. These include such instruments as per-
sonncl monitors and analytical equipment.

Other Americans with atomic know-how agree
with Low. Harold Vance, AIKC member; Michacl
Michaclis, of A. D. Little, and Leo Macklin, of Com-
bustion Engincering all wam the U.S. will find no
assured market in Lurope for power reactors.

US. firms are doing a fair business in Lurope.
By August, the AEC had licensed 10 research reactor
shipments valued at $4.65 million. Orders on hand
totalled at least another $105 million, including a few
powcr reactors.

The U.S. atomic industry needs overscas business
because atomic power won’t be profitable in the
U.S. until the 1960’s. Europe is today’s market.

ELECTRONICS business edition — October 20, 1957

The program of the Furopcan Community for
Atomic Fuergy (FURATONI) calls for 15-million-
kilowatt capacity, costing $5 billion, by 1967. Built-
in clectronic instrumentation should take $50 million.

But this is a market that will likely be denied
US. control makers unless they also go into joint
ventures overscas.  ISuropean countries are striving
to build a home-based atomic industry individually
and through FURATONM. Iowever, they will pay
for technological aid.

A British specialty, gas-cooled reactors, is the chief
compctition to U.S. pressurized water reactors. What
they lack in cfficieney, they make up in Britain’s
lower construction costs.

The U.S. is beating Britain about 41 in rescarch
rcactor exports. But Britain has gained a 2-1 or 31
edge in power reactors, where the big moncey lics.

IFurthering Britain's position is the requirement of
US.-type reactors for enriched uranium (U-235).
Britain cmphasizes natural uranium.

There is little chance of urope abandoning its
atomic aims. Ilectricity costs 50 percent more there
because of higher fuel costs. Western Europe, Vance
savs, imports $2 billion in coal a year now and would
spend $6 billion annually 20 years from now.

Sales engincers demonstrate research reactor model
to customers from Italy



Alarm system looks for trouble Pulses pinpoint surface roughness
)

Building the Big Cats

About $500,000 worth of electronic equipment at Caterpillar Trac-
tor Company’s Joliet, lll., plant assists in plant protection, produc-
tion and quality control. Company spent $200,000 on an alarm
system and $300,000 for conirols, communications and testing

CarrreiLLar Tractor Company’s plant in jolict, 11, The console is cquipped with a system-condition
is big—two million squarc feet under roof, on 315 mdicator which sapervises the svstem’s opcration
acres. and pinpoints any failure in the system. In addition,
A plant that size needs a protective system that 10-watt transccivers are used in four sceurity and
will stop trouble before it needs a cure. Electronies maintenance vehicles.
helps ina $200,000 alarm system designed by Auto- Another $300,000 is invested m clectronics cquip-
call Company. ment used by production people. A feased Tel-Auto-
A paper tape recorder records all alarins, patrol grapl: svstem provides intraplant communication.
reports, conditions in storage tanks, oxygen and Production workers make daily use of arc and re-
acctvlene gas pressurces, high-pressure CO.. sistance welding  controls, higl:-frequency  brazing

Pracess water passes pl test Vibration analyzer tests grinder
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Furnace performance is charted

equipment, voltage regulators and d- power sup-
plics also instruments which control gas supply and
record operation of heat-treating furnaces.
Quahty-control cquipment includes vibration an
alyzer to check production machinery, surface rough-
ness meters and clectromie gages for machined parts,
automatic titrater to monitor plant water pll and
an assortment of laboratorv apparatus, including

I'hyratrons govem arc welders

spectograph,  photometer and  vacuum-tnbe  volt-
mcters.

The company’s attitude towards clectronic equip-
ment 15 hard-headed. According to Lilmer Dixon,
chicf plant engincer. an electronic unit must save
moncey on maintenance of original purchase, or it
must contribute to lower product cost or mereased
output. “The deciding factar in purchases is quality.

Amplifier picks up piston taper
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Diodes magnetize grinder table

21



Cryogenics Shows Promise

Companies and universities announce low-temperature supercon-

ducting memory devices. Compact computer refrigerating units

foreseen. Trapped-flux superconducting memory cell might mean
response speeds 100 times faster than fastest now available

At A mcu-srow, low-temperature physics and chem-
istry conference at the University of Wisconsin re-
cently, a number of scientists announced rescarch
advances in cryogenics.

What was described by an IBM scientist as a
“trapped-flux superconducting memory cell” will, if
proved feasible in a computer, mean response speeds
100 times faster than the fastest computer now com-
mercially available.

Thongh still in its carlicst experimental stages.
results so far with the IBM memory device are
promising. The device retains information through
the use of persistent circulating currents which occur
in superconductive materials at very low tempera-
turcs.  IBNI scientists can now admit to being
“cnthusiastic”™ about the possibilitics of low-tempcra-
ture circuitry for computers,

At the same conference F. C. Crittenden Jr. de-
scribed for Ramo-Wooldridge a computer memory
clement employving superconducting persistent cur-

Automatic Fact-Finder

Engincer at Applied Science Corp. of Princeton
checks out new multicoder capable of sampling 88
channels of low-level information. It is designed
for antomatic data handling
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rents. Pulse lengths of about 100 millimicroseconds
can be used with filins of tin as switching clements.
Printed circnit techniques can be used in making
the mewmory elements, which occupy about 0.3 cm?
of surface.

Duke University’s M. J. Buckingham described
another device, the Persistatron, a superconducting
mcemory and switching clement. Based on persistent
current in a superconducting loop, it’s said to hold
possibilitics for very fast computer memories with
large storage capacity. As a switch, the device has
opcrated in one microsecond.

Extrapolation of this result to smaller units made
of thin films, savs Buckingham, suggests production
units 100 times faster.

Aiding many cfforts in low-temperature computer
circuitry is the Cryostat, manufactured by the A. D,
Little Co., which makes liquid helium available to
laboratorics.

A computer using the new IBM superconductive
memory deviees wonld reguire a temperature below
10 Kelvin. The Little development, some scientists
believe, 1s the forerunner of a compact computer
refrigerating unit. Fven with such a uuit, a futurc
computer may be only about half the size of present
modcls.

IBM scientists expect that low-temperature cir-
cuitry based on such superconductive memory cells
will lick many problems of noise, high power require-
ments, and magnetic cross-iclds that are now asso-
ciated with magnctic-core matrices.

Coincident current or other common techuiques
arc used for cell selection in the memory described
by James W. Crowe of IBM. The cclls need less
than 150 williamyperes of drive current.

The 1BM cell is made by vacuum-depositing “soft
lcad” on “hard lcad.” both of which arc supcrcon-
ductive at temperatures near absolute zero. A hole
is cut out of hard lead, and a thin bar of soft lead is
deposited across the hole. On one side ot the cell is
a drive wire. Insulated from the drive wire, and
parallel with it, is a sensing wire. T'he sensing wire
rcads out binary data by detecting changes in flux—
whether or not the cell is supcrconductive.
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Versatile application makes MiNI-LAB an outstanding instrument

Here is o general purpose, electronic breadboard
which combines extreme flexibility and remarkable econ-
omy of engineering time. It is ideal for rapid development,
assembly, testing and study of circuits and components. By
use of your Mini-Lab, you avoid the construction of many
special breadboards and the use of auxiliary equipment.

In one self-contained desk size instrument, you have
a multimeter, regulated power supply, resistance and co-
pacitance selector boxes, potentiometers, expendable plugs,
a supply of jumpers, and a grid of tiny spring-loaded jacks.
Designed specifically for sub-miniature, miniature and semi-
conductor circuitry, the jacks are arranged to provide for
tie points, valtage busses, ground busses, coupling junctions,
and input and output terminals. Mounting provisions are

Case may be closed
with the
circuitry still patched onto
your Mini-Lab,

Small as a portable
typewriter (12x15x3%'),
lightweight, sturdy,

made for 7.pin, 9-pin, and octal socket tubes. modern,
Expendable plugs, eosily crimped onto leods, eliminate
the need for solder, ¢lips or screw connections.
*TRADE.MARK
FOR FULL DESCRIPTION, WRITE:
A e B 2 e S I o VR 57T 2 e S R T T T e S I SRR Y P i cr 2 R T A= NGRS
AVIATION CORPORATION
INQUIRIES FROM JOBBERS AND SALES REPRESENTATIVES WELCOMED 2501 Dallas Street, Sales Dept. — Denver 8, Colorado
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Soviet Moon Spurs Vanguard

First U. S. earth satellite expected to go into orbit may be 6.4-in.
Moonlet scheduled for launching about May 1. Six full-scale 20-in.
satellites will follow at six-week intervals. But pressure from Con-

gress may speed up timetables.

APPEARANCE of the Soviets’ Red Moon, Sputnik,
on October +'is affecting our own satcllite program,
Vanguard, in at lcast two wavs. Congress is cagerly
willing to foot the bill for getting Vanguard up as
soon as possible.  And technically, Vanguard scien-
tists and cngincers arc learning much from the
alrcady-orbiting Russian sphcre.

Other than speeding up the project, basic plans
for Vanguard remain the same.  Ten spheres will be
launched. A reconnaissance patrol consisting  of
four 6.4-in. aluminum test spheres will be sent out
prior to launching six 20-in. satellitcs.

Weighing a total of 4.5 Ibs before scparation from
the third-stage rocket and 3.75 Ibs afterwards, cach
test sphere will carry two Minitrack transistorized
radio transmitters and six 12-in. antennas.

Current planning allows for a six-weck interval
between launchings with the first test sphere setting
forth for onter space about December 15. The same
tvpe three-stage-rocket carrving-vehicles will be nsed
for all sphercs.

Glenn L. Martin, prime contractor for the three-
stage launching vehicle under the direction of the
U. S. Naval Rescarch Laboratory, is collaborating
with scorcs of subcontractors.

Minncapolis-TTonevwell is l)uil(ling the threc-axis
reference system to be carried in the sccond-stage
rocket. Vickers is making a magnctic-amplificr auto-

Moonlet, hicld by Vanguard’s dircetor Johmn P. Tlagen
of Naval Rescarch Lab, may be first sphere to orbit

when launched about May 1. Full-scale 20-in. satellite

to go six weeks later is at left
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pilot that will take its instructions clectronically from
the gvro reference system.

Objectives of the test spheres, besides testing the
performance of the rocket vehicle, are to test range
facilities, Minitrack receivers, how the satellite will
scparate from the third rocket and the temperature
both inside and outside the sphere’s aluminum shell.

The first three test spheres will probably not go
into a stable orbit. Woeight of rocket instrumenta-
tion for testing the rocket itsclf mav be too heavy
to get the sphere high enough (250 miles) and mov-
ing fast cnough (18.000 mph) to orbit successfully.

The fourth test sphere, however, might become
Moonlet 1. The rocket carrving it will be stripped
for action and mav push the sphere to sufficient
altitude and vclocity for orbiting.  In fact, duc to
low drag, it might go cven higher and stav up longer
than the 20-in. satcllites to follow. Tentative date
for this launching is May 1, 1958.

After compiling data from test sphere TV, the
first of six fullscale satellites should start circling
the carth on about June 15, 1958,

The chosen altitude will be 300 miles above the
carth. Based on present estimate of densities, it is
calculated that the satellite will exist at that height
for about one vear. If the height were 200 miles the
lifctime wonld be onlv 15 davs. At 100 miles the
lifctine would be less than oune honr.  ‘The Soviet
Sputnik is about 400 miles above the earth.

Measuring 20 inches in diameter and weighing a
total of 21.5 1bs, the satellite will carry approximately
10.75 Ths of instrimentation.

Once in orbit, the satellite will be tracked by the
Naval - Research - Laboratorv-developed  Minitrack.
Making use of radio mtufcr()mdn the Ninitrack
svstemn utilizes a 3-b transmitter.

Satellite T will he cquipped primanily for enviion-
miental experiments. Satellite 11 will study the lower
cnergy cosnrie ravs which do not penctrate the
carth’s atinosphere. Satellite 1, equipped with a
nmuagnctometer, will attempt to obtain a time record
of the carth’s magnetic fickd above the ionosphere.
Satellite 1V mav mceasure solar radiation influx to
the carth as well as radiation c¢fflux in the satellite s
orbital beit. Satellites V' and VI have not vet been
carmarked for specific tests.
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Northern
A gay governor
for your new plant

‘““Among ye little Mountains” or
rolling hills of Northern Virginia,
Governor Alexander Spotswood
founded Germanna, the state’s
first successful iron works, in 1714.
And nearby, the gay Governor
later built his “enchanted castle”
with its mirrored drawing rooms,
where tame deer ran about as pets!

Only ruins now mark the site of
Germanna. But Spotswood’s
enterprising spirit lives on in
fast growing industries that profit
from Northern Virginia’s big
advantages. Advantages worth
having if you plan a research

Sk S1G1HTS AND SITES!
Visit Jawestown Pestival, up to
Nov. g0, 1957 ... and, sce some
o Virginia's plant sites, too!

"2
ro" ‘\s
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laboratory, electronics plant or
other light industry.

,l

Fredericksburg ©
Colosial Bm<h°

Young, educated workers—many
with college or technical degrees
—are plentiful here. You're close
to the vast research facilities of

IRGINILA

pointed the way

the Nation’s capital. Besides fine
rail and highway transportation,
vou have Washington airport, and
deep tidal rivers that bring ocean
shipping 150 miles inland. And a
mild climate cuts construction,
production costs.

Plug in your plant to the low-cost
electricity of VEPCO’s power
network . . . with a capability of
1,362,000 kilowatts, due to reach
2,000,000 kilowatts by 1959. And
for confidential site-finding help

. or full facts on this key area,
write or phone VEPCO, serving
“The Top of the South.”

VIRGINIA ELECTRIC and POWER COMPANY

Clark P. Spellman, Director—Arca Development
Electric Building, Richmond 9, Virginia ¢ Phone: 86-1411
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Use Personality Tests?

One division cut its turnover 30 percent by wise
use of psychological tests. A tip: it pays to have
an outside expert give them

Psycnorocrear testing is spreading
Once Raytheon division has slashed
its turnover rate 30 percent. A firm
using tests, thinks Ravtheon, can
save $1.500 per man.

I'rom fins testing successfully
come these tips:

e I'ind a compctent psychologist,
let him give and cvaluate the tests.

¢ Instcad of testing wildly, try to
match a certain man to a specific
job.

® Move slowly, expand the pro-
gram only when successful.

A psvchologist’s normal fec is
$150. "Package” tests, to be given
by a company man, cost $50.

The higher fee is worthwhile,
says Raythcon. A trained psveholo-
gist is more successful. T'he added
S100 isn’t vital since it costs the

firm $1,500-$2,000 to have a man
onc vear, then lose him,

Tests last about four hours. Of
a general nature, they probe the
applicant’s basic aptitudes, person-
ality, interests.

“Few men object  to taking
them,” says Danicl J. Webster,
marketing manager, Ravtheon com-
mercial equipment division.

“We point out the tests are to
the man’s advantage, as well as
ours.”

Sending the psychologist a de-
scription of the job a man secks is
strongly recommended. This way
the consultant knows precisely what
to ask and look for.

Tests aren’t graded in the usnal
sense. Matching man-to-job is the
prime objective.

NEC Draws 10,000 to Chicago

Brc midwestern pow-wow for the
cleetronics industry took over the
Ilotel Sherman in downtown Chi-
cago last week as some 10,000 in-
dustry engincers and  businessmen
met for the National Iilectronics
Confcrence.

The big hotel was  temporary
home for 230 industry exhibits and
a score or so of technical sessions.
The 100 technical papers covered
cverything  from  components  to
radioastronomy.

Special  emphasis in - technical
sessions was on techniques for using
transistors, magnetic amplificrs and
other solid-state deviees. Servomech-
anisms, communications and micro-
wave svstems were also stressed. The
conference included a handful of
sessions on tubes and components
and onc group of talks on computer
techmology.

IFcatured speakers at special all-
industry lancheons during the con-
ference were IMarold 15, Gaskill,
planning v-p of Collins Radio, and
USAL General Thomas S. Power,
chicf of the Strategic Air Com-
mand.

Gaskill discussed the coming-of-
age of clectronics, suggested  that
the industry will have to move fast
to keep up with other expanding
technologics. 1<lectronies, he said, is
delayving progress in use of jets,
which must have better communi-
cations, navigation systems and
traffic control.

General Power pointed out that
missile warfare cuts the warning
time for SAC to a few minates. Ilc
said that clectronies is the key
clement in permitting his com-
mand to cope with possibile air
attacks.

Scveral trends in equipment de-
sign could be noted on the exhibit
floor. One of the most noticeable:
mstrumentmakers are going in for
modern design. Many instruments
and  packaged  power supplies ap-
peared in smoothly designed and
stvled cabinets. Nannfacturers ad
mitted  that stvled housings  are
cheaper to produce once  deep--
drawing techniques are mastered.

Oldtimers noted a 35 pereent
drop in help-wanted advertising on
conference bulletin boards.

ELECTRONICS business edition — October 20, 1957

PRODUCTS

TRANSISTOR
OSCILILATOR

Complete, compact, precise plug-in
signal source providing fixed tem-
perature and humidity environ-
ment for transistor, crystal, and
circuitry elements. Frequency sta-
bility: (24-hr. period) 1 part in 106
or better. Write for complete data.

J

THE
JAMES
KNIGHTS
COMPANY

Sandwich 1, lllinois

Circle 14 Readers Service Card

Men on the Move

Now available
In a new edition...
with new figures.

This popular booklet points up the
important sales problem of personnel
turnover in industry. Out of every
1,000 key men (over a 12-month pe-
riod) 343 new faces appear ., .. 65
change titles . .. 157 shift ... and 435
stay put. These figures are based on
average mailing address changes on a
list of over a million paid subscribers
to McGraw-Hill magazines.

Write us for a free copy

Company Promotion Department

McGraw-Hill Publishing Co., Inc.

330 West 42nd Street,
| New York 36, New York
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Turnabout in prices and sales as . . .

Selenium Demand Dips

Buyer’s market holds as refinery production

exceeds demand for rectifier material.

Prices

dip 50 percent as consumers use up inventory

Recrvier makers enjoy a buyer’s
market in sclenium today.

Prices, $13.50 a pound for high-
purity material and  $10.50 for
comnicreial grade, are a third less
than a year ago. Rcfinery ship-
ments  were 45,000 pounds
monthly at midycar, half capacity.
Producers  have  about 400,000
pounds in stock, the Burcan of
Minces reports.

But how long this abundance
will Tast is problematical. Selenium
is a byproduct of copper refining.
Copper producers, also overstocked,
cut primary production almost 10
pereent in June. Less copper, less
scleninm.

Refiners say sclenium shortages
thought to cxist in 1955-56 were
rcal only on paper. Rectifier mak-
crs, who take half of shipments,
and others bought all they could
find and ordered more as a hedge
against the then rising prices.

Now, consumers arc  holding
back orders while reducing inven-
torv. But sales will bounce back.
While the government indeed has
ccased stockpiling, it has for all
practical purposes, taken the lid
off cxports which opens a new
market.

Compctition of germanium and

28

silicon rectifiers is having  little
cffecct on sclenium market.  Sele-
nium rectificr makers state  they
have experienced no stump in sales.
They figure the overall market is
growing fast cuough to fill in salcs
lost to other types.

Ifurther sclenium price cuts may
make germanium rectifiers less at-
tractive. But silicon rectifiers ap-
pear to be gaining independently
of cost considerations. Both scmi-
conductor tvpes have some power-
handling advantages over sclenium.

Rcefiners  optimistically  expect
that lower sclenium  prices  will
create new markets. 1'wo new clec-
trical markets may shape up.

Auto makers are expected  to
swing from d-c car gencrators to
alternator-rectifier  systems.  “The
choicc between  germanium  and
sclenium rectifiers will probably be
made on price.

Scleninm may also be substituicd
for tellerimin-bismuth clements in
thermoclectric  refrigerators  and
heaters now under development.

Sclenium supply situation is to-
dav a far crv from 1954 when a
congressional  committee  catled
scleninm one of the most trouble-
some  problems in the overall
mobilization program.

Computers Study
Air Traffic Flow

AN ErecTrONIC computer is being
used in studies of air traffic control.
Scientists  at  Anmour  Rescarch
Foundation of the Ilinois Institute
of Technology, are simulating the
flow of air traffic on a digital com-
puter to find a solution to the m-
creasing congestion in the air.

“Thev are investigating air traffic
control svstems for usc by com-
mercial, private and military oper-
ators in the common system of the
continental  United  States,”  said
Virgil 11. Disnev, manager of the
ARS  Flectrical  Ingincering  Re-
scarch department. Thev are deter-
mining the cffect of the changes in
the route structure and rules of
the control svstem on air traffic
capacity.

Sponsored by the U.S. Army
Signal  Engincering  Laboratorics,
IFort Monmouth, New Jersey, and
the Air Navigation Development
Board, Washington, the studics are
being conducted in the Tounda-
tions Computer Center in Chicago
and its southwestern  laboratorics
in Tucson, Arizona.

ARS project Icader Gavlew Bond
of the staff at Tucson savs, “the
maximum handling capacitv of air
traffic is being rcached and ncw
techniques for air trafic controls
are nceded to handle more aircraft
in the same amount of space with
an adequate margin of safetv.” For
purposcs of the investigation, the
New York to Washington arca has
been scleeted.

The initial portion of the pro-
gram has been primarily concerned
with stipulated improvements in
present air traffic control. Such im-
provements as altcration of the air-
way strncture, rearrangement of
aircraft navigation and communica-
tion facilitics. revised procedures
and additional personnel have al-
rcady been made.

The latter portion of the pro-
gram will be concerned with system
improvements resulting from  the
assumed use of facilitics which
might be expected or could be
madc available in 1965, such as a
complete radar network in the U. S,
and improved communications.
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New Rules in
Campus Hiring

Lasr spring, cfforts to recruit clee-
tronic cugineers from college cam-
puses got out of hand in somc
cases. Now cfforts are being made
to protect the student, the college
and the  cmplover  from  high-
pressure recruiting.

The Chamber of Cominerce of
the United States just published a
sct of reerniting standards for vol-
untary acceptance by colleges and
cmplovers.

Organizations actively secking fu-
ture cmplovees on college campusces
ros¢ from less than 1.500 before
World War I to more than 6,000
todav. This, the Chamber believes,
is the cause of high-pressure tactics.
Cooperation of colleges, emplovers
and students is scen as the remedy.

Colleges are asked to provide in-
dividual counscling as a part of
their general responsibility for de-
velopment and guidance of the in-
dividual student.

Fmplovers shonld supply only
strictly factual information to the
student. The student should be
given a clear understanding of the
requirciients of his cmplovment.

Students should accept positions
only if thev have sincere intentions
of honoring their commitments,

Practices specificallv disapproved
by the new recruiting guide in-
clude:

e Bidding up salary offers of com-
peting emplovers.

e IClaborate entertainment of stu-
dents.

® Special paviments or gifts.

® Unduc influence by faculty
wmcenmbers.

® [ixpense account padding Iy
students visiting plants.

T'he recommendations are based
on studics by business groups, fed-
cral agencies, college placement offi-
cials and officers of private and state
UNIVeTsItics.

Iearlier  statements  on  receruit-
mg were incorporated including
those  of the Nidwest  College
Placement Association, the Ameri-
can Socicty for Fngineering Educa
tion, the Fastern College Personnel
Ofhcers and  the  Manufacturing
Chemists Association.
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FREEZE-UP of solenoid-controlled valve in zirborne system at —653°F can
choke off vital air supply. Manufacturer faces tight contract delivery schedule.

SPECIAL HEATING unit custom-designed and delivered by G.E. in 5 days

enables stock valve to function properly, saves customer time, money.

AIR VALVE OPERATING AT —65°F SHOWS HOW . ..

General Electric Specialty Heating
Maintains Component Temperature

When components must be kept at
orerating temperature, G-E specialty
heating equipment does the job! Ther-
mal conditioning applications ranging
from hydraulic and electronic compo-
nents to tiny test instruments have all
been solved by experienced G-E heating
engineers.

LET US ANALYZE YOUR HEATING
PROBLEM. Whether it’s fast delivery
or. a prototype or quantity production,
General Electric can provide specialty
heating products engineered to your
specific component needs.

FOR MORE INFORMATION contact
your local General Electric Apparatus
Sales Office or send coupcn.

General Electric Company
Section H220-12, Schenectady 5, N. Y. '

| Please send bulletin GEA-6285A, G.E |

| Specialty Heating Equipment |
] _for immediate project |
| .. ...for reference only |
| Name ... |
! Position . ... ... I
: Company . I
| City. oo State_..._. '
e S|

Progress ls Ovr Most Important Product

GENERAL @3 ELECTRIC
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MILITARY BUSINESS

ite Research Needs

Military spokesmen cite specific

needs in communications, surveil-

lance, data processing and physics

Srokesyiin for Army, Navv and USAF have cach
recently outlined certain specific requirements in
basic and applied rescarch.

Both Army Sigmal Corps Labs’ Tlarrison J. \Mecr-
rill and Office of Naval Rescarch’s Armold Shostak
ask for work on better frequeney ntilization in the
crowded clectromagnetic spectrum,

The Army also suggests studics to develop new
communications systems in addition to existing tech-
niques. Urgeney for improved communications re-
sults from the plan for future Army tactics: troop
units will be smaller, more mobile and more widely
dispersed to avoid crcating attractive atomic artil-
lery targets.

Ay needs also to see bevond the horizon. “Prog-
ress inelectronic surveillance has not kept pace with
weapon control.” Nerrill savs,

Navy wants more information on propagation
characteristics, diffraction theorv and antenna de-
sign. Improved filter design: intelligent frequency
allocation: single-side band. timesharing and  ex-
tremely narrow-band communications  svstems arc
urgently needed. '

All three branches want better  data-processing
cquipment. Big bottleneck Ary wants to climinate
exists at military supply depots. ‘I'hey move too

MILITARY ELECTRONICS

® ARDC announces a new high-

slowly.  There are too many of them.

USAF's Maj. Gen. B. AL Schriever asks for data-
extraction devices to convert information from ana-
log to digital form.

Schriever also wants more accurate mstrumenta-
tion for missile flights, improved packaging for pro-
tection against vibration and light-weight clectronies
to be used with gyvros and inertial guidance svstems.
He stressed the need for a “rcallv outstanding
accelcrometer.”

Both Navv and USAF mention need for further
work on solid-state devices.

In the field of cleetron physies. Navy calls for im-
proved tube cathode characteristics. studies in cold-
cathode ficld emission, more information on scmi-
condnctors, ferrites, ferrocleetrics, magnetic mate-
rials, gascous plasmas and other clectronic processes
i matter.

Network synthesis, Navy savs. is a major problem.
Design and fabrication of networks which will vield
])rcscnl)cd output for a gl\ cn mput, OT VICC-VCTSa are
needed. Synthesis of nonreciprocal networks, using
gyrators and other Iaradav-cffect components; syn-
tllcsls of coaxial mnlticarricr telephone (lmnnc]s
svstems for transmitting digital data; and transistor
circuits are problems that must be studied.

Other general categories of interest to Navy:
automatic ships’ control devices for station-keeping,
computer components and  deviees, medical  clee-
tronics and auxiliary apparatns of nuclcar and solar
encrgy svstems.

CONTRACTS
AWARDED

alunina ceramic radome free from
certain deficiencies found in many
materials currently used  for ra-
domes. The material is said to be
a good conductor of radar waves,
has the required temperature plus
adequate resistance and - strength.

Developed by Gladding McBean,
the technique used begins with high
alumina  (A1.(L). This is mixed
with a small amount of organic
binder for strength before firing.
Made up m a watery mixture about
the viscosity of crcam it is spraved
on i chrome-plated steel core. Ra-
domc is then oven dried.

e New certifying standard com-
posed of a direet read-out precision

30

power meter and a voltage ratio
calibrator, dev d()pcd for \RD(, Dby
Weinschel Fagineering, will be in-
stalled  at - sev er] USA\P depots.
Flectronic equipment manufactur-
ers served by cach of the depots
will be able to bring test cquipment
to the depot at intervals for certifi-
cation.

e Airborne encoder called RA-
FFAX has been developed for the
Army by lHaller, Ravmond and
Brown that reduces airhbome radar
mformation to narrow band video
and azimuth signals which are trans-
mitted to the ground via radio link.
Received  signal is fed into the
RAFAX decoder/imdicator which
recreates the original radar display.

|

Crosley division of Aveo gets S1,-
747,535 AMC contract for MPS-16
radar scts, mobile tactical devices
for use by ficld troops.

Flgin National Watch wins three
R&D contracts with BuOrd cov-
cring  guided-missile components

totaling $500,000.

Lear gets $3 million contract with
USAL to improve design of cockpit
mstroment pancl.

GI7 sclls clectron tubes to Davton
Al Dcpot under $134.500 con-

tract.

Woest Coast Electronics gets $459,-
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003 contract with BuShips for an-
tenna couplers.

Raytheon wins S654.6046 contract
with BuShips for navigational radar,
AN/SPN-21.

Hazeltine will sell 1046 coder-de-
coders, AN/UPA-39, to BuShips
for $1,180.,283.

Kemnedy will sell U. S, Naval Re-
scarch Laboratory onc  60-ft par-
aboloidal antenna for S111.420.

Ford Instrument gets a0 $328.455
contract with New York Ordnance
District for design and  develop-
ment of inertial devices.

Varian Associates will scll SO0 Klv-
stron tubes to San IFruncisco Ord-
nance District for S144.000.

Lockheed will manufacture and in-
stall - prototype  electronic cquip-
ment kits in one RC-121D aireraft
for Sacramento Air Matericl Arca,
McClellann AIYB, Calif. Total: S1,-

530.253.

Packard-Bell mnounces two con-
tracts totaling $750,000: R&D on
missile test equipment for Naval
Ordnance Lab and R&D and pro-
duction of mobile clectronic cquip-
ment for detection and identifica-
tion of friendly aircraft for Armv.

Republic is awarded two Army con-
tracts for dronces totaling S4.7 il
lion. One contract calls for drones
immediately operational, the other
for an advanced, future tvpe to be
operated by Army units in battle
arca for surveillanee using photo-
graphv, radar and infrared.

Sperry is awarded $3,984,700 con-
tract with AMC for production of
APN-59 radar scts for use in troop
and cargo aircraft.

GE gets $5,135.266 production
contract with ANIC for over-the-
horizon  scatter  communications
cquipment. This is a follow-up of
GIs S4.56 million contract st
I'chrary for development, mock-
up and testing of the cquipment.

W. L. Maxson wins $2,050,000
Arnnyv contract for arming and de-
tonating svstem in Nike-Ilereules.
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HALT--Who Goes There?

This ionely DEW Line outpost may someday mean the difference
between life and death for millions of Americans. It is a

sentinel of freedom, probing the sky with unblinking eyes,

ready to give instant alert to our Air Defense Command.

One of history's most notable defense undertakings, the DEW
Line stretches 3000 miles across the frozen north. Each

radar site is linked with others in the chain through Lenkurt
single-sideband carrier equipment which "‘channelizes" many
types of information for radio transmissicn. Lenkurt carrier,
with such features as carrier frequency transfer and

advanced miniaturization techniques, provides a maximum of
system flexibility at a minimum unit cost per channel.

Lenkurt is a specialist in communications systems for public
and private use, for commercial and government installations.
The company's unique experience and facilities give ita
decisive,advantage in solving many types of communications
problems, including yours.

ELECTRIC
San Carlos, Calif. * Mexico, D.F. * Vancouver, B.C.

Lenkurt products are distributed to public utilities LI AUTOMATIC ) ELECTRIC |
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GUIDE
ISSUE |

SOINOHILDITI

g‘:{,, * BUYERS!

l

PRODUCTION

electronics
BUYERS’' GUIDE ISSUE

"

; \ (\C“ ;\

FOR COMPLETENESS

After a year of intensive research,
questlonnanrmg, verifying and
collating . . . electronics has pub-
lished it’s most comprehensive
and informative edition of the
BUYERS' GUIDE to come off
the press thus far.

For users, designers and produc-
ers of electronic and allied equip-
ment and services, the 1957 elec-
tronics BUYERS GUIDE (now
in your hands) features an alpha-
betical product listing with all
advertisers’ names bold-faced and
pagenumbered. It contains an
industry-wide Index of Manufac-
turers of better than 4,000 names.
Included are 14 pages.of manu-
facturers’ representatives, 700
pages of catalog-type advertise-
ments revealing the most com-
pletc designs and specifications of
clectronic and  allied cqmpmcnt
for your easy reference, 25 pages
of listings and guides for the buy-
ing of used cquipment, profes-

20 1"] ( ”
—[ G X sional services and an Index for
Advertisers. Also of great impor-
| tancc are the 64 pages of useful
cditorial featurc articles that pro-
! yide lasting reference type techni-
cal material.

It all adds up to 1,070 pages of
the most valuable, reliablc and
complete buying and data sources
available today. It is no wonder to
us that the electronics BUYERS
GUIDE is called the working
tool of the clectronic idustry. It
has been . . .

A McGRAW-HILL
PUBLICATION

=
- :& -
<
O
e

330 West 420d St.,
New York 36, N. V.

DESIGNED FOR YOUR DAILY USE
THROUGHOUT THE COMING YEAR

electroniCs BUYERS' GUIDE & mocawasu rusiicarion

330 WEST 42ND STREET * NEW YORK 36, NEW YORK O
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NEW PRODUCTS

Semiconductors Make News

P L ’ '

- e T i

Honeywell

Perform More Functions

BroabeNiNG characteristics of semiconductor devices are making them
avatlable for a greater varicty of functions. I'our-laver switching diodcs
being manufactured in limited quantitics by Shockley Semiconductor
Lab (41) arc said to perform the functions of aggregares of transistors
and related components in certain circuits. 1he type INT7B photo-
diode announced by Svlvania (42) is expected to have a wide range of
applications including scanning and reading. infrared detection and
light-control svstcius.

Silicon diodes, comparable in cost and clectrical ratings to the 1N9],
IN9Z and IN93 genmanium diodes, are announced by International
Reetifier (43) for operation at temperatures up to 855 C. Tenamypere
tetrode transistors have been developed by Minncapolis-HTonevwell (44)
to operate in 25-volt ligh-fidelity cquipment. High-temiperature sele-
num rectifiers developed by TT&T (45) for aireraft use are said to meet
the requiremients of MIL-P-72128B.

Ratiometers made by Servonics scaled, metal-filn resistors have

' Internationaﬁ@\ t
. ' |

(40) for applications with d-¢ ana-
log computers feature fast readout,
continuous balance, automatic po-
larity  indication. One-me
oscillators  designed by Manson
Labs (47) arc said to have a fre-
quency stability of one part in 10°
per dav. . Associated Research
(48) announces a portable 30.000-
volt d-c high-potential tester for
heneh testing insulation  of clec-
tronic components.

Fhe  series 850,  hermetically

been designed b Daven (49) for
use where noise 1« a problem. . . .
A redesigned Codetyvper announced
by Codetvper Labs (50) contains
oulv 12 miniaturc tubes and is said
to be smaller and lighter than a
portable tvpewriter.

Quadrature  rejectors  available
from Feedback Controls (51) to
chminate saturation high-gain
scrvo amplifiers are said to pass
signals with o maximum of 6 db
attenuation and reject quadratire

e — e o

For more information use READER SERVICE CARD
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Rectifier

Shockley '
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with a mumimum of 40 db.

Both a-¢ and d-c insulation testers
arc offered by Slanghter Co. (52)
for lab. ficld and mamtenance nsc.

Panclmounting phase meters by
Trio Labs (53) can be built into
operating or test cquipment.
Exceptionally - stable  time  delavs
from 0.5 to 10 microscconds ure
said to be furished by Micro-
sonics’ (54) line of ultrasonic solid
delay hines. . Universal Tran-
sistor  Products  (53)  announces
transistorized  survey  meters  for
detecting alpha and beta radiation
m labs, hospitals, reactor stalla-
tions.

Anodized alumimum nanme
plates released by W, T1 Brady
Co. (36) arc applied by pecling off
a hner on the back and require
no heat or solvent. . . . An 1m-
proved version of the 3UPT flat-
faced cathode-tav tube by Rav-
theon (57) utihizes a two-piece bulb
design to permit a flat face plate
of uniform thickness. . . . Silvered
mica nsed m the manufacture of
General Radio’s (58) standard ca-
picitors 1s said to result in stability,
accuracy and low losscs.

Ceramic-cased, high-voltage ca-
pacitors have been introduced by
Fihm Capacitors (59) for usc in
high-voltage power supplics. video
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How to keep
informed on

the
part of

your business

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

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

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

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

McGRAW-HILL
PUBLICATIONS

v GRAW N/t Lae
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coupling  circuits, encrgy-storage
systems. . . . Bomac Labs (60) an-
nounces thc BL-612, an L-band
prc-TR tube designed with ceramic
windows for use in high-power
applications. . . . Iigh-pcrveance
bcam-power tubes (type 6973) arc
announced by RCA (61) for usc
as powcr amplificrs in high-fdclity
audio cquipment.

Electronic gage block checkers
developed by The Sheffield Corp.
(62) feature reduced  operating
time and point-to-point mcasurc-
ment of warped blocks. . . . Lincar
amplificrs introduced by Victoreen
Instrument (63) amplify low-level
pulses from radiation detcctors
such as ionization chambers, pro-
portional counters and  scintilla-
tion counters.

Applications in aircraft and mis-
siles arc scen for tvpe N and TIN
hermetically  scaled,  light-weight
coaxial comncctors announced by
Don-Lan Electronics (64).
Low-capacitance cable produced by
Times Wire & Cable (65) is said
to be suitable for low-frequency
pulsc transmission, high-frequency
coupling links and low-shunt-
capacitance lead applications.

An S-band STALO announced
by Pitometer Log (66) is tunable
over a 10-percent frequency range
and fcaturcs short-term stability of
7 to 10 cps. . . . The type 12DF5
full-wave rectifier by Sylvania (67)
is intended for usc in test cquip-
ment, phonographs and mobile ra-
dios. . . . Cryogenic applications
arc scen for an all stainless-steel
shut-off valve developed by Ilydro-
matics (68) for usc with highly
corrosive fucls and oxidizers.

A hard-tube, closed-loop  scrvo
svstem is used to control an auto
transformer  in Tel-Instrmment
Electronics” (69) a-c linc-voltage
regulator. . . . Gyro-stabilized mag-
nctic compass heading is provided
for small aircraft in GF’s (70) low-
cost, light-weight compass system.

Battery-operated  radiation-
monitoring systems developed by
Riggs Nncleonics (71) mcasurc,
display, record and control alarms
for gamma radiation.

Varian (72) announces a kly-
stron amplificr tube with internal
resonant-cavity circuits capable of
tuning from 1,700 to 2,400 mc.

Production and laboratory
tests arc said to be madce faster

How Drowsy Is the Driver?

Electroencephalograph stundy by Chrysler and Harper Ilospital in
Detroit tests how long drivers remain alert. Brain waves show drowsi-
ness sets in after 90 minutcs. Rccorded cngine and traffic noises

add rcalism.
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with a megohmmeter announced
by Keithley Instrument (73) with
six decades of resistance and 5, 50
and 500-volt test potentials.

Analpha, beta and gamma de
tector offered by Victorcen Instrn-
ment (74) for use in nuclear instal-
lations 1s said to mect the re-
quircments of the health-phvsics
group at Oak Ridge National Lab-
oratory. . . . A magnetic amplificr
and rclav arc combined in a single
package by Torwico Flectronics
(75) to form a scnsitive relay that
operates on as little power as 25
microwatts.

Spectrum analvzers have been de-
veloped by Edin Co. (76) that pre-
sent a bar graph showing frequen-
cies included and amplitude of cach
frequency. . . . United Transformer
(77) annomnces a scries of toroid
coils for high-frequency  applica-
tions. . . . Direct-writing oscillo-
graphs bv Offner Electronics (78)
rccord up to 19 channels.
Called the Deltameter, a develop-
ment by Miljan  (79) mcasures
voltage rates of change with an
accuracy of two percent or better.

A gold alloy for precision poten-
tiometer wire is available from
Secon Metals (80) and has a re-
sistance of 80 ohms per circular
mil foot. . . . The product of two
input voltages with frequencies
front d-c to 5 ke is supplied with
an accuracy of 0.1 percent of full
scale by an analog computer multi-
pliecr anmounced by Chadwick-
IHelmuth (S1).

Springer Aircraft Radio (82) an-
nounces a 180-channcel vhf aircraft
transceiver unit with a transmitter
power of 5 watts. . .. Epoxy paper
laminate being produced by GE
(83) for printed circuits, tube sock-
cts, terminal strips features clean
punching at room temperature. | . .
Crystal filters offered by Bulova
Watch (84) have been developed
for single-sideband application.

Ceramic high-voltage relavs an-
nounced by Resistron Labs (853)
have been designed for use where
cxtreme shock and vibration are
cncountered. . . . PCA Elcetronics
(86) announces a miniaturized 246-
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KOVAR

glass-sealing alloy

Y & @

21 VEARS 21 YEARS 14 YEARS

over 200 years experience
by 14 leading companies

[Western]
[Electric | ‘%E_:-'

—I@=

10 YEARS

21 YEARS 21 VEARS

® Westinghouse Trade Mark Ne, 337,962

There’s no doubt about it, Kovar alloy has proved its superiority year-
after year. These leading companies know they can depend on Kovar for
uniform quality. The remarkable chemical-bonding and thermal expan-
sion characteristics assure perfect matching, and it seals with permanent
vacuum and pressure tightness. Kovar is available in all desired forms
along with Technical Service to assure maximum design and application
benefits. Write us about your specific needs.

DIVISION OF

The CARBORUNDUM Company

WRITE DEPT. E LATROBE, PENNSYLVANIA
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...In Session

Subiject:

COST CONTROL
of Printed
Circuit
Requirements

When the subject of cost and/or quality control comes up for
discussion in relation to printed circuits, remember that Dry
Screen Process is the remarkable production method which gives
you lowest unit cost, much greater volume, with practically no
rejections. Quality-wise, Dry Screen Process sets a new high
standard of reliability.

Because these time saving. cost saving, high reliability features
are built-in to Dry Screen Process installations, top management
can well afford the time to take a second look into their com-
pany’s printed circuit costs—whether purchased from suppliers
or produced in-plant—with the thovght of installing this versatile
method for its terrific competitive advantages over older, con-
ventional processes.

Add D.S.P. to the agenda for discussion at your next meeting.

Write “Superior Printed Circu-
q itry at high production

for this rates through the use

Booklet f Dry Screen Process.”

Printed Wiring Engineering and Equipment Division of

SCREEN PROCESS, INC.

1016 MADISON AVE, * PITTSBURGH 12, PA,

Mfgrs. of Dry Screen Printing Equipment
Dry Screen Process Resists

microsccond delay line with a tap
at 6 microscconds and cvery 20
microscconds thercafter. . . . I6lce-
tronic  choppers  developed by
Kearfott (87) with no moving parts
can convert in both dircctions be-
tween d-c and a-c.

Vidco dummy loads are available
from Lecvinthal FElectronic Prod-
ncts (88) that handle 50 kw of
average power. . . . Miniature plug-
in modules announced by North
Atlantic Industrics (89) contain
complete strain-gage balancing cir-
cuitry for aircraft aud missile appli-
cations. . . . Ultrasonic transducers
for industrial cleaning and  de-
grcasing by Massa Labs (90) fca-
ture 40-pereent cfficicucy with 100
watts input, delivering sound pres-
surc of onc million dimes per em®
radiating into watcer.

New Product Makers

41: Shockley Semiconductor Lal, Mountain View,
Calif.
yivania, 1740 Broadway

\n\\ York 19, N, Y,
K. Grand Ave.,

tInternational  Reetilier,
Kl Segundo, Calif

41 Minneapolis-loneywell, 2753 4 Ave. 8., Min-

neapolis 8, Minn.

TET, 100" Kingsland Rd., Clirton, N, J.

Servonies, Alexandria, Va.

tanson Labs, 1% 0. Box 304, Stamford, Conn,

"'('l‘uul Research, 37358 W, Belmont Ave,

go 18, 1.

o 'lh Daven Co., Livingston, N, J.

S0 Codetyper l..nh\, 1027 Casa Vista Dr., Po-
mona, Calit.

P1: Feedback Controls, 899 Main St., Waltham 54,

‘lnu‘u‘hlm Co., Yonung and College Sts., PPigna,

: Trio Labs, 4025 Merick Rdd., Seaford, N. Y.
© Microsonies, Hingham Industrial Center, Hing-
T, Mass,
350 1Universal Transistor Produets, 148 E. 49 S,
New York 17, N. Y.
56 W. H. Brady Co., 727 W. Glendale Mve., Mil-
waukee 8, Wis.
570 Raytheon, 55 Chapel 8St., Newton 58, Mass,
R General Radio, 175 Massachusetts Ave., (‘am-
bridge, Mass.
: n Capacitors, 3400 1’ark Ave., New York
N.Y

e Bomae Labs, Beverly, Mass,
:lu ‘\ 20 Hocketelier Plaza, New York 20,

i ‘lw \ln Held Corp., Dayton 1, Ohio

i Vietorven Instrument, 5806 Hough Ave,, Cleve-
land 3, Ohio

GE: Don-Lan Hunnnu\ 1101 Olympic  Rlvd.,
Ranta Monies

652 Times Wire .thlq- Wallingtord, Conn.

ditometer Lok, 257 Latayette St., New  York
12, N.

67 Q\I\:mm 1740 Broadway, New York 19, N. Y,

dromatics, Cedar Grove, N. J.

-Instrument  Electronies, 728 Garden St

Carlstadt, ¥

T0: GE, West Lynn

T1: Rikes Nucleoni

158,
2390 Olive Ave., Altadena,

Calif.
Varian, 611 Hansen Way, alo Alto, Calif.
D Keithley  Instruments, 12415 Fuelid - Ave.,
Cleveland 6, Ohio
74: Vietoreen Instrument, 5806 Tough Me., Cleve-
land 3, Ohio
75: Torwico Eleetronies, 1090 Morris Ave., Union,

6: Edin Co., 207 Main St., Worcester 8, Mass.

75 United  Transtormer, 150 Varick St New
York 13, N. ¥

78: Omner Eleetronics, 43200 N. Kedzie Ave., Chi-
cago 25, 111,

¢ Mdljan, PO, Box 896, Paramount, Calir.

con Metals, 7 lutervale St., White Plains,

tnick-1lelmuth, 472 K. Duarte Rd., Mon-
rovia, Calif,
R2: Springer Aireratt Radio, Sky Harbor Airport,
Indianapolis, Ind.
: GE Laminated Produets De epl.. Coshoeton, Ohio,
Bulova Wateh, Woodside 77, N. Y. .
¢ Resitron J.ahs, 2908 Nebraska, Santa Moniea,
Calir
86: I'CA Electronies, 16799 Schoenborn 8St., Sepul
veda, Calif,
87 Keastott Co., Little Falls, No 3,
8%: Levinthal Electronie rody
dustrial Park, Palo Alto, Calif.
R®0: North \Ilann( Industries, 60 Main St., West-
bury, N.
a0 Massa Labs, 5 Fottler ., Hingham, Mass.

Stanford  In-
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BROADCASTING

Sideband Goes to Work

Compatible single sideband gets
first extensive test next month over

radio station WSM, Nashville, Tenn.

Nexr month a young (31) engincer will help install
a new unit ot cquipment at station \WSN in Nash-
ville, Tenn. The cquipment hooked to the trans-
mitter will convert the normal a-m double sideband
signal to somecthing the engincer, I.conard Kahn,
calls compatible single sideband (cssh).

This is the first sale of cssb cquipment Kahn
Laboratorics has made to a U.S. a-m station. 'I'he
Voice of America has been using it for several vears
successfully. Stations WNGNM and WABC in New
York, N. Y., have run tests with borrowed cquip-
ment.

T'he man who bought the converter, J. 1. De\Witt,
Jr.. president of WSM, says of his purchase, “I
thought I'd invest a little money to sce how it will
turn out. T met Kahn at the NAR'T'B convention

last spring in Chicago. was intcrested.”  The
cquipment cost Dc\\’ltt 89.700.

“I ' hope to improve fading and the signal to noisc
ratio,” save DcWitt.  Besides being station presi-
dent DeWWitt is also an enginceer, has held the chair-
manship of the engincering committee for Clear
Channel Broadcasting Service Association, a group
of T4 clcar channel stations.

For the first week he will run essb on an experi-
mental basis to fit the new equipment into an opcra-
tional schedule.  For the following six months he’ll
put it on 2 regular program stint.

After niidnight cssb and a-m double sideband
will take turns for comparative tests.

Two tvpes of obscrvations will be made—public
response and technical.  “Tape recordings will also
be made.

“I've been watching single sideband for vears and
trving to figure out how to get in.  I'his might
be it It's single sideband and it works with present
radio reccivers. 1 it passes all our tests, when the
six months is up we're going to keep right on with it.”

FCC ACTIONS

e Allows radio stations over 10
kw, with directional antcnma svs-
tems, to operate their transmitters
by remote control. Use of this
svstem was formerly restricted to

physical Year.

e Adds a third vhf channel (13)
to the  Albanv-Schencectady-Trov
arca, substituting  channel 2 for
channel 15 in Utica-Rome, that if thev are

e Grants RCA Communications
special permission to establish rates
and regulations for teleprinter serv-
ice between Vatican City and the

® Permits unattended operation
of amatenr station WIS to pro-
vide a continnons signal for use by
the American RJ(]l() Relay lcwnc
i a propagation studv in connee-
stations under 10 kw. tion with the International Geo-

® Changes Land T'ransportation
Radio Scrvice mles.

® Proposes amending  amatenr

STATION MOVES
AND PLANS

WNTM, Vero Beach, IFla., control
moves from Central FFlorida Broad-
casting to ). I'rank Spires and J. M\,
Walters for $52,500.

NBC finds tv stations cquipped
for color transinission now mnnber
278, an inercase of 21 sinee Janu-

I'clls licensees arv 1.
muble to solve
their own  interference problems
thev mav be ordered by the Com-
mission into timc-sh;lring.

WPTA (tv), lort Wavne, Ind,
beging operations,

KPLO-TV, Relianee, S D, s1gns
on as the second satellite of KELLO-

U. S. rules to require that operators no-

e \mends Maritime Rules mak-
ing the frequenev pair 2,406 ke
(coasty and 2,009 ke (ship) avail-
able on a 24-honr basis for nsc
m the Tampa, Fla. arca.

® \nnomnces total tv broadceast
revenues for 19350 were $896.9 mil
hon, np 204 pereent over 1955,
Nctworks and their 15 stations ac-
connted for $442.3 of that figure
or about 49 pereent.

tifv the Comission of spectfic ad
dress where thev can be reached
when operating awav - from  their
anthorized locations.  For mubile
station operations, this information
wonld include license nmmber of
the vehicles from which transnnis.-
slons originate.

e Allows RCA Communications
and Western Union I clegraph to
reduce  rates for messages from
Iran to the UL S,

ELECTRONICS business edition — Ocfober 20, 1957
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W IINA-IN, Anniston,  Ala,
changes transmitter height to 190

fect, IRP to 3.7 kw,

KXLJ-TV, Teclena, NMont., makes
change in transmitter tvpe and
antenna height to 370 feet,

KRON-TV, San Francisco, Calif.,
gets Air Space Panet approval for
a new antenna to reach 2,049 fect
above sca levell A platform atop
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A copy of this quick-reading, 8-page booklet is
yours for the asking. It contains many facts on the
benefits derived from your business paper and
tips on how to read more profitably. Write for the
“WHY and HOW booklet."

McGraw-Hill Publishing Company, Room 2710, 330 West
42nd St., New York 36, N. Y.

the mast, large cnough to support
12 different tv antennas, is planned
for usc as an “antenna farm.”

WXRA, WXRA (FM), Buffalo.
N. Y., control transfers to John W,
Kluge for $150.000.

KANYV, Shreveport. la. control
passes to Johu M. and Annc P.
\icl.endon for S100.000.

WABR, Winter Park, I'a., control
shifts to  James 11 Sawver for
$126,500.

WWRI, West Warwick, R 1., is
sold to Crelin Broadeasting  for

5108,750.

WITMV, last St. Lonis, 1. is
bought by Radio Missouri (Robert
W Day, president) for $212,500.

KRIG, Odessa, 'Fexas, becomes
property of Radio Odessa, Inc.
(Carl S. Goodwin, Jr., and Houston
Broadcasting) for $100.000.

WEEK-TV, Pcoria, 1., installs
power amplificrs, changes antenna
to 710 fect and shifts crp to visual
371 kw, aural 186 kw.

KVSO-TV, Ardmore, Okla., shifts
transmitter location.

WKST-TV, Necw Castle, Pa,
moves  transmitter  location  to
Youngstown, Ohio.

KMGM-TV, Minncapolis-St. Paul.
Minn,, controlling interest trans-
fers to National T'clefilm Associates.

KMLB, KMLB-FM, Monroc, La.,
control bought by W8TV, Inc.
for $105.000.

KTBS, KT'BS-FM, Shreveport, La.,
now belongs to Foster Associates
(B. R. Mcl.endon, president) for
$200,000.

WNKY, Ncon, Kv., switches from
1,450 ke, 250 w to 1,480 kc., 1
K.

KVII-TV, Amarillo, ‘T'ex., goes on
the air late this ycar. New cquip-
ment inchides a 12-bay transmitting
antenna mounted 8§43 feet above
average terrain.
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the highly flexible labor supply. A
good portion of the state’s residents

S \

OF N.C.,

Chope! Hil! /;
\/‘
*

COLLEGE,
Roleigh

College ‘research triangle’ seems . . .

North Carolina’s Top Card

Planned research park in midst of three schools’

research facilities increases attractions of this

fast-growing electronics area

Prans were announced last month
in North Carolina to build a mil-
lion-dollar, 4,000-acre rescarch park
in the midst of the rescarch triangle
of Duke, North Carolina University
and State College.

The planned rescarch park is ¢x-
pected to speed up the growth of
this already fast-growing cleetromes
arca,

To be located within 15-minutes
distance of the three umiversitics,
the park will provide an opportunity
to develop a unique rescarch indus-
trial center, claims George 1., Simp-
son, Jr., dircctor of the Rescarch
Triangle Committee.  The three
institutions  annually train 1,500
voung pcople in science and have
facilitics for training scientists al-
rcady with industrial laboratorics.

The scientific and cultural advan-
tages provided by the academic re-
gion, coupled with plans to develop
the +4.000-acre tract cspecially for
rescarch work are counted on to
draw industrial rescarch labs to the
park.

There is little doubt that many
of the new firms attracted to
North Carolina by the rescarch cen-

ter will be from the clectronics in-
dustry. The state has been suceess-
ful in winning clectronics firms in
recent years.

In 1940 there were only three
clectronies firms, employing a total
of 66 people, in the entire state.
Today, state officials report about
25,500 clectronics cmployees, carn-
ing nearly $75 million per year.
Inclusion of clectrical with clee-
tronic  cquipment  firms  inflates
these figures somewhat.

A recent listing of clectronics
manufacturers in North Carolina
mcludes: Western Ilectric, General
Ilectric, Corncll-Dubilier, Interna-
tional Resistance, Pyvramid, Ham-
marlund Manufacturing, Kearfott,
Douglas  Aircraft and the Hicks
Corp.

Electronic  products  include
guided missiles, hardware, capaci-
tors, resistors, batterics, insulated
cable, rudio and tv cabinets, tubce
parts, meters and synchros.

Fase of training personnel is one
of the advantages most often cited
by manufacturers who have built
plants in North Carolina.

Another important advantage is

ELECTRONICS business edition — October 20, 1957

. \ arc cmployed at working small,
DUKE family-owned farms but welcome
\! ¢eo| UNWERS”*-) :‘\ the opportunity to lcave the farms
|L K\ g [ for higher paving industry jobs. The
// '| trend toward mechanization of agri-
XY UNIVERSITY |

culture is intensifyving this trend.

For instance, one industrial new-
comer recently advertised for 550
cmplovees in a county where only
408 persons were listed as unem-
ployed.  But between four and five
thonsand persons applied for the
jobs.

USSR Automates
Diamond Process

Russian automatic x-ray processing
of diamond-containing rock is re-
ported in  the German-language
publication of the Sovict cmbassy
in Bonn. The process, developed
by the Russian Union Rescarch
Institnte for Geology, is said to be
used now in Jakutien, USSR.

Previously, savs the publication,
rocks were bombarded by x-rays
as they moved through a dark
chamber on a belt. The rocks were
watched from a sccond chambe
protected by lead glass sereens.
Then  diamond-containing  grains
which became luminescent under
the x-ravs were taken off the con-
vevor manually.

Now, writes engincer P. Polesha-
jew, the crushed and graded rocks
arc moved along a belt through an
clectrical vibrator into a tube with
a window permitting passage  of
x-rays. When the diamond grains
bcecome  lumineseent  from  the
x-ravs, they affect a multiplier pho-
totube.

Impulses from this tube arc am-
pliicd to control a relay which
actuates a solenoid. This moves a
stide platc to scparate diamond-
containing grains  and  conduct
them into a tube leading to the
“saving box.”

IF'ront wall of the dark chamber,
in which the whole process takes
place, contains control and mecasur-
mg instruments, control buttons,
signal lamps and the diamond grain
counter, Use of the automatic proe-
css saves personnel and climinates
fatiguc, says the Russian engincer.
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Budgeting Engineering

Setting up an engineering budget gives super-

visors a road map of work to be done as well as

a series of cost check points

Tnr pnciNerriNG Dudget is morce
than a spending schedule. Tt's a
“plan expressed in numbers,” ac-
cording to Tlarlev lams, referring
to the business management  of
ITughes Aireraft’s Systems Develop-
ment Labs.

Lims looks at a budget not just
as a list of monctary expenditures,
but as an indispensable tool for
forcing the planning of engincering
operations m detail.  Once cstab-
lished, the budget becomes a con-
trol medium  insuring that work
follows the plan. Essential for the
success of any budget, of course, is
an cfhicient accounting system. Ac-
tual hgures must Dbe  accurately
compared with predicted.

Work to be done, people to do
the work, allocation of space and
facilitics, and materials and sup-
plies are some of the entities dealt
with in the TTughes budget. “T'he
successful budget interrelates cach
with the other to form a pattern
consistent with  the accomplish-
ment of the problem.

When the jobs to be done in
a given period are defined, budget-
ing is a rclativelv simple arithme-
tic chore. If the cngincering work
required  cannot  be  anticipated
with clarity, it becomes necessary
to make numerical cstimates on
the basis of similarity to  other
known jobs.

Ifor cach item that is to be con-
trolled by the budget, the engincer-
ing supervisor should be supplied
with the following information:

e What expenditure had  been
cxpected as of a given date.

e \What the actual expenditures
have been.

o \What the forccast 1s with re-
spect to fatnre expenditures.

With such information he can
judge whether he will mect his
budget for successive months, or
whether some corrective action s
i ordcr.

Tams stresses the long-range view,
and the importance of planning the

40

futurc of the engincering depart-
ment for more than a few months
ahcad. “If this is not done,” he
warns, “lifc becomes a scries of
cmergencies, to be solved in haste,
and perhaps unsatisfactorily.”

Some  companics  make  cven
further use of the cngincering
budget.  Packard-Bell has  found
that planning the budget is cex-
cellent training for exceutives-to-be.
Savs vice president Richard Leng,
“It is an excellent training  tool,
as well as a control tool. Project
engineers, working within a frame-
work of dollars as well as time, re-
ceive  valuable  experience  which
helps to fit them for higher man-
agerial responsibilitics.”

Ramo-Wooldridge’s Robert Sen-
sibaugh warns that it is difficult to
control creative work in the usual
financial seuse. It is quite possible
to have excellent financial control
and very little development,” he
points out.

Studying a specimen with new
clectron-probe microanalyzer

Install X-ray
Microanalyzer

NEw clectron-probe microanalvzer,
designed and  built  at  Battelle
Memorial Tustitute, has just been
placed in service at the Columbns,
Ohio, rescarch center. The ana-
Ivzer, though not new in principle,
is a relativelv advanced  working
model with unique features in its
design, savs Charles M. Schwartz,
chicf of Battelle’s Structural Chem-
sty Division.

‘T'he microanalyzer is expected to

be a valuable tool for scicntists
recquiring an - extremely  exacting
analysis of metals, ceramices, and
chemicals. They will be able to
isolatc a region less than 1/10,000
mch in diamcter (21 microns) on
anv specimen being studied.

The microanalyzer can be used
on all of the clements from cle-
ment 13 (aluminum) through the
remainder of the periodic  table.
The new apparatus is capable of
performing chemical analysis on a
much finer scale than is possible
using conventional microanalvtical
proccdures, the builders point ont.

The cquipment uses  clectrons
from a 50.000-volt tungsten hla-
ment to bombard specimens. The
focused clectron  becam  excites
x-radiation of the material being
studicd. The x-radiation then passes
through a curved-crystal vacuum
spectrometer. The erystal’s position
is varicd to scgregate cach clement
being sought in a specimen.

A Geiger counter, also mounted
in the vacuum chamber, detects the
wavelength of x-radiation  passing
through the crystal and accurately
counts the x-radiation for quantita-
tive and qualitative analysis. An
automatic recording device graphi-
callv: portravs this mformation as
a record of the analysis.

A microscope  permits  visual
study of the specimen while it is
m the vacuum chamber.

Sarnoff Sees
Big Future

ErrciroNic developments in Amcr-
ica’s futurc include typewriters that
obey verbal orders, and pocket ra-
dios for personal communications,
RC.A board chairman David Sarnoff
said last month.

ITe said snch clectronic advances
arc important to the Western world
in cconomic competition with the
Commmnnists.

“Over the vears, the key to Amer-
ica’s cconomic strength has been its
rising prochictivity,” he added. “In
our cfforts to accclerate this risc,
automation can be a vital asset.”

The verbalresponse  tvpewriter,
Sarnoft savs. is in development. A
machine that can type a few simple
words and phrases spoken mto a
microphone alrcady cxists.
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OF THESE BOOKS

OUNTLESS Electronics and

Confrol Iingineers find these
important technical books indis-
pensable to a field so dvnamic
that even specialists can hardly
keep up!

How many of the books shown
here da you wish you had imme-
diately at hand? We invite you
to take one AS A GIFT and one
as your first selection . . . your
introduction to a technical read-
ing program that cannot fail to
be of value to you.

The McGraw-Hill Electronics and
Cor.trol Engineers’ Book Club was
organized for engineers like your-
self to bring to your attention
outstarding books in your field
that you might otherwise miss.
The twelve books shown above
suggest the quality of the volumes
that will be made available to
you. And you may obtain any or
all selections at substantial sav-
ings.

How the Club operates. The Club
will describe all forthcoming se-
lections to you. Every second
month you will receive the Elec-
tronics and Control Emngineers’
Book Club Bulletin. This gives
complete advance notice of the
next niain selection as well as a

number  of  alternate selections.
All hooks are chosen by editors
of the McGraw-Hill Book Com-
pany whose thoroughgoing under-
standing of the standards and
values of technical literature will
be your guarantee of the authori-
tativeness of the selections.

From this point on, the choice is
yours, If you want the main selec-
tion you do nothing ; the book will
be mailed to you. If you want an
alternate selection or if you want
no book at all for that two-month
period, you notify the Club by re-
turning the form and postage-paid
envelope enclosed with your Bul-
letin.

We ask you to agree only to the
purchase of three books a year.
Certainly out of the large number
of books in vour field offered you
in any twelve months there will
be at least three wyow would buy
in any case. By joining the Club

you will save, in cost, ahout 15
percent  from the  publishers’
prices.

It's up to you. Reach for your
pen right now and fill out the
coupon. You need send no money

now. Remember, by taking ad-
vantage of this special introduc-
torv offer you will  receive
absolutely FREE any one of these

books, together with your first
selection-—at the special club
price.

So while this offer is in effect,

put your application form in the
mail today!
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FREEL

with mem bership mn

McGraw-Hill's Book Club for

Electronics and Control Engineers -

Mail Entire Coupon to:

The McGraw-Hill Electronics and Control Engineers’ Book Club
330 West 42nd Street, New York 36, N. Y. P. O. Box 97

Please enroll me as a new member of the Elcetronics and Control
Engincers’ 13ook Club. [ am to receive FRREE the book [ have indicated
along with my first selection checked below.  Youn will bill me fpr my
first selection only at the special club price. plus a few additional
cents for postage and handling. (The Club assumes this charge on
prepaid orders.)  Fortheoming selections wili be deseribed to me in
advance and I may deeline any book, I need take only selections or
alternates in 12 months of membership.

Pub

3 Pulse and Digital Circuits hy
Club

Jacob Millman, Professor of Elec-
trical Engineering, Calumbia
University and  Herbert  Taub,
Associate Professor of Electrical
Engineering, The City College of

Institute of Technology.
lisher's  Price,  £10.00.
I'rice, $8.50,

Transistors in Radio and Tele.
vision by Milton 8, Kiver, Author
of Color Telerision Fundamentals.

New York. I'ublisher’s  Price, e A > 50, v
$12.50. Club Price, $10.60. I TR (0eD, (G0
Modern Physics for the Engi- : " .
Feer edined by Lonis N. Nedenour, [ Seryomechanism | Practice by
Vice  President, lm(-rnutilr:'n'ul Ahrendt  Instrument  Compaby.
Telemeter  Corporation. h- Tublisher's  Price.  $7.50, Club

Islshs(br's Price, $8.00. Club Price, Price, $6.35.
6.80,
] Automatic Feedback Contrel

0 Electronic Analog Computers. System Synthesis by John G,

2nd Ed., by Granino TI. Korn and Truxal, Professor and Head,
Theresa M. Korn, Industrial Con Dept. of Eleetrical Engincering,

sultants.  Publisher's 'rice, $7.50.

I'olytechnic Institute ot Brooklyn.
Club Price, $6.40. =

Publisher's 1'riee, $12.50, Club
Price, £10.00.

{0 Mechanical Design for Elec-

tronics Production v John M. ] Electronic and Radio Engincer-
Carroll, Associnte itor, Elec- ing. 4th Ed. by Frederick E. Ter-
tronics, Publisher's Price, $6.50, man, Dean, School of Kngineering,

Club Price, $3.50.

[} Contracts, Specifications 2nd
Engineering Relations. 1 Ed.. ] Analog Computer Techniques hy
hy Daniel W, Mead, rewritten hy Clarence [, Johnson, <(‘aptain,
the Staft of Mead and Hunt, Inc.. UJ. 8. Air Foree; Assistant

Stanford University. 1'ublisher’s
Price, $13.50. Club Price, $11.50,

and Joseph R, Akerman, Revisions fessor of Mathematics, U. 8. Air
Kditor and Principal  Author, Force Institute of Technology.
Publisher's  I'rice, $7.00.  Club Publisher's  P'rice, $6.00.  Club
Priee, $5.95. Price, $5.10.

{J Random Processes in Auto. Introduction to Numerical
matic Ceontrol by J. Halcombe

nalysis by F. D. Hildebrand, As-
sociate Professor of Mathematies,

Laning, Jr., Deputy Associate Di-

rector and Richard H. Battin. Massachusetts Institute of Tech-
Assistant  Director, Instrumenta nology. !"ublisher's Price, $8.50.
tion Laboratory, Massachusetts Club Price, $7.25,

No-risk guarantee. If not completely satisfled, I may return my tirst
shipment within 10 days and my membership will be canceled.

Name ......... Crerseateieiiereseiens .....(Please Print)
HGHIT) op00000a00000006a0060000 000060000
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FOREIGN BUSINESS

French Tax Hurts Tv

Anti-inflation cure so far hurts
electronics more than the disease;
setmakers eye new home market

France’s clectronics industry this weck is waiting to
scc what long-range cffects the government's anti-
inflation program will have on its sales, particularly
of tv sets.

So far, clectronics has not been slow among
French industries in complaining that the inflation
cure hurts more than the discasc.

Most critical factor now is the 54 percent boost in
the tax on tv scts, onc of many tax incrcases im-
poscd on nonessential goods. ‘T'he entire clectronics
industry, which looks to television for much of its
financial support, 1s worried.

The 20-percent tax on imports which accompanied
France’s partial devaluation is raising prices on many
matcrials the industry needs. A recent increase in
I'rench steel prices won't help cither.

Increases cannot be passed on to consumers be-
causc a frecze holds prices to their Julv 31 level, ex-
cept for small adjustments.

Since the tv industry’s profit margin is small,
spokesmen  say, manufacturers plan to overcome
present  problems by expanding  production and
making a big sales cffort. They are especially eyeing
50 percent of the familics in France in arcas not yct
served by television. They are also prodding the gov-
crnment te get on with its program of building sta-
tions and other facilitics. Budget difficultics have
dropped the program behind schedule by more
than a ycar.

Ixports can’t compensate for low domestic tv
sales cither. The 819-line French sct is useless in
other countrics, except parts of Belgium and Luxem-
bourg which pick up French stations.

As for other clectronics cxports, the industry
should bencfit somewhat from the 20-percent pre-
mium offered by the government for exports.

But even this is not very helpful. savs onc spokes-
man. llis rcasons: French clectronics companies
were getting a 1215 percent allowance in the form
of other cexport aids which are now abolished. And
French prices are still about 35 percent higher than
those of other countries.

DEVELOPMENTS ABROAD

¢ Britain’s  Impcrial  Chemical

multiphase amplificrs, is snitable

EXPORTS
and IMPORTS

Czechoslovakia has ordered Mar-

Industrics is using a completely re-
mote-controlled process to make
nitroglveerine. Transistors arc be-
licved to be the key in overcoming
explosion hazards. Two tv cam-
cras observe the process vessels in
operation and relav a signal to
monitors in the control room.

e British tclevision-assisted weld-
ing plant is reported to overcome
difficulties connected with interior
welding of stecl pipes. The whole
opceration is controlled from a con-
sole on which welding gear, Mar-
coni tv monitor and camera control
unit arc mounted. An operator can
then watch the pointer marking the
line of the weld and control the
adjustment of the welding head
and roller bed traverse.

® West German firm Siemens-
Schuckertwerke A, G. has devel-
oped cquipment for mcasuring
cloud altitude  during  daylight.
IFirm savs the gear, which uscs
modulated light, photocclls and
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for mctcorological stations and air-
ports.

e L.ondon’s Lintronic Ltd. uses
numbers instead of analog voltages
to represent a variable in a new
digital differential analvzer. IFirm
savs it provides the accuracy of a
digital machinc with the flexibility
of an analog computer, and redncees
programming time required by a
digital machine. [t consists of in-
tegrator, multiplicr, constant multi-
phicr. distributor and adder.

e India plans an $840,000 televi-
sion station in New Delhi, but has
temporarily dropped the idea of
sctting up a station in Bombav
because of foreign exchange prob-
lems.  About half the neeessary
cquipment for the New Delhi sta-
tion, which the government regards
as a tv training ground, has alrcady
been delivered. When a complete
tv svstem cventually starts opera-
tion, it will do so under the gov-
crnment’s broadeasting monopoly.

coni “fast-pull-down” telerecording
equipment for her Praguc tv
studios. The “fast-pull-down™ de-
vice is said to produce high quality
telerccordings by advancing  the
film for sequential cxposurc during
frame blanking. It thus gives a
“full information’ recording.

Havana, Cuba, this month sccs the
operation of the first color tele-
vision station outside the U. S. An
RCA 10-kw color transmitter and
a 60-ft antenna have been bought
by the station, Canal 12, S. A.
The station expects 10,000 color
scts will be sold in Cuba the first
vear, with live programming to
start when 20,000 sets are in usc.
At first a two-honr film program
will be repeated ten times daily,
with news and other illm inserted
as it becomes available.

West Germany cxpeets to repeat
this year its 1956 radio set export
volumc of 1.6 million units. At the
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samc time the industry cxpecets last
vear’s record ontput of 3.8 willion
scts to be down. ‘T'otal production
valie of radios, tv scts, phono-
graphs and records exceeded S246
million kst vear. Indnstry ontlook
for 1957 is S310 million, a 30-per-
cent jump.

Britain’s Ferranti Ltd. anmonnces
three forcign and seven dowestic
orders for its Nlereurv scientific
compnter. The firm savs they will
be produced at the rate of one
every six weeks by the end of the
VCIT, with a f;lch)r_\' door  price
cgnivalent to $280,000. First ox-
port model is expected to go to
Norwav this month, with others
scheduled for France and Switzer-
Land Tater this vear.

Seuth Africa has relaxed  import
controls on clectronic items, mak
g them subject only to the for-
nualitv: of an import license.  In
cffect, the following mayv be im-
ported np to anv value: hearing
aids, scientific rescarch instruments:
mstruments for control of manufac-
turing. indnstrial operations or for
exploration: computers for naviga-
tion: mstruments for land  and
geological survev: x-rav and other
medical apparatus.

In London the 15th wnual Radio
Component  Show, organized by
the Radio and Electronic Com-
ponent Nanufacturers Federation,
will be held April 14-17, 1958, It
will overlap with the Instrments,
Iilectronics and  Automation  Fx-
hibition  April  16-25, at  which
members of the Radio Communi-
cation and Elcctronic Fngincering
Association will exhibit.

West Berlin’s  Institute for Nu-
clear Rescarch s installing o solu-
tion-tyvpe  atomic  rcactor  from
North American Aviation’s Atomics
International division. 1t will be
used to train students in peaceful
applications of atomic cnergy to
scicnce, miedicine and industry.

Isracl Institute of Technology in
IMaifa has ordered from leeds &
Northmp an  clectronic  reactor
simulator for training students in
reactor operation. It’s believed to
be the first such cquipment des-
tined for the Near Fast.

Our service is tailored to provide all the
working capital any qualified client needs,
without increased borrowing, diluting
profits or interfering with management.

Information available for any manufacturer or
distributor with $500,000 or more annual sales.
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Textile Banking Company
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Providing operational financing for the
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Sylvania Builds R&D Plants

Syrvania Flectric is spreading ont
all over.

On its 57-acre site in Bayvside,
N. Y., the company last month
broke gronnd for a million-dollar
addition to its physics laboratory.
The 34.000sq ft addition wil! be
completed by mid-1958, increases
available space to 72,000 sq ft.
New  wing  inclndes a 150-seat
auditorinm.

Manager of the physics lab is
Rudolf G. futter (pictured, with
his special ert called the YWamo-
scopc). Lab’s activitics concen-
trate on microwave and pulse tech-
niques, solid-state and thermionics
rescarch, advanced cirenitry.

Hutter says activitics in the new
wing cmploy over 250 scicntists,
engincers and technicians.

Farly this month, Sylvania laid
the cornerstone for its new R&D
center, now going up in Amhcerst,
ncar Buffalo, N. Y. To be largely

devoted  to military  projects—
countermeasures, missiles and mis-
sile controls, communications and
command links—the new center is
being rushed to completion by
I‘cbruary.

Novel featare of the 90,000-sq ft
center will be its compound com-
pression air-source heat pump svs-
tem. This svstem, made by York
Corp., will extract heat from winter
air to heat the building, will reverse
itsclf to cool the center in summer.

According to York ofhcials, the
Ambherst lab is the northernmost
building cver to be heated by this
mcthod  without  snpplementary
heating cquipment.

The system has a snmmertime
capacity of 250 tons of cooling,
dclivers up 2.4-million Btu in win-
ter.  Minncapolis-IToneywell  bnilt
the supervisory data center and
control gear that runs the York
svstcin,

Bosch Arma Expands

Anterican Bosch Arma will expand
and modcrnize its big central plant
at Garden City, New York, to the
tunc of some $2 million. Aim be-
hind the expansion is to cut pro-
duction costs of the military hard-
warc that is becoming increasingly
mmportant to ABA.

Opcrations that were to have
gone forward in the big Chicago
plant for which Bosch last vcar
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received a USAT facilities contract
will be conducted in Garden City
instcad.  Defense  Department
stretch-outs are partially responsi-
ble for the decision to npdate and
cxpand the central plant.

New facilities to be built inclade
an 8,000-sq ft sterile room for
manufacture  of inertial  compo-
nents, as well as 22,000 sq ft of
new assembly facilitics.  Engincer-

ing laboratories will also be added.
Plan calls for complction of the
expansion within a year.

ABA is also in the process of
shifting all manufacture of auto-
motive products—voltage regulators,
ignition systems, and the  trans-
mission controls for the Fdsel—to
its Columbns, Miss., plant. Plant
in Springficld, Mass., will concen-
tratc on manufacture of diesel en-
gince controls.

New marketing director for the
commercial products of both plants
is Bertram Cole, who lcaves a mar-
keting vice presidency at Atlas Ply-
wood to take the job.

Methode Moves

Cnicaco componcntmaker
Mcthode Manufacturing Corp. is
moving some of its operations into
a new one-story plant in Chicago’s
Harwood Heights section, ncar
O'Iare International airport.

New 40,000-sq ft plant sits on a
24-acre site, will more than double
Mcthodc’s production space. Facili-
ties include plastic molding and
fabricating gear, metal-stamping
cquipment and a tool and dic shop.
Mechanized printed-circunit produc-
tion facilitics in the plant will be
able to turm out 250,000 sq ft of
ctched wiring pancls a month.

Old plant is now wholly given
over to assembly of sockets and
conncctors. About a third of the
firm’s cmplovees move to the new
building.

MPB Grows,
Adds Wing

Ur in Kcene, N. 11, Nliniaturc
Precision Bearings has alrcady out-
grown its vear-old plant, is building
a 25,000-sq ft addition onto it.
The $300,000 addition is sched-
uled for completion by vear’s end.
It will increase production spacc
more than 50 percent and boost
the workforce from 550 to 700.
Fxisting plant space is operating at
capacity on a three-shift schedule.

Rototest
Spreads Out

Rororesr Laboratorics Inc., Lyn-
wood, Calif., is spreading out into
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a 5,000-sq ft addition. New space
will extend Rototest’s facilitics for
three types of environmental and
functional testing.

For vibration work, three big
shakers will allow engincers to test
at frequencies up to 3,000 cps and
excursions up to 1.0 in. Existing
cquipment for white noise tests will
be expanded, aiming toward an
ultimate  10,000-cu  ft, 165-db
chamber. Xeray apparatus is being
installed for cine-radiographic test
work.

Execs Move Up
at General Tel

Genurar Telephone System re-
shuffles part of its top-management
hand.

The senior v-p of General Tele-
phone Corp., Thomas A. Bovd,
moves up to become executive viee
president for administration.

Leshe H. Warer, president of
Chicago-bascd subsidiary Automatic
Flectric, moves to New York to
become exee v-p for manufacturing
of the parent company. Automatic
Flectric exce v-p IHerbert 17, Lello
moves into the presidential spot
vacated by Warner.

AMF Gets
Plans Head

Forater commander of Allicd Air
Foree in Southern Farope  Lau-
rence C. Craigie takes on job of
long-range planncr for ANMI7s de-
fense products group.

Oncc director of Air FForce R&D,
Craigic was first service pilot to
fAlv a jet when he flight-tested the
XP-39 in October, 1942, at Muroe
Dry Lake, Calif.

Firm's R&D department gets a
new technical manager as Iavwood
C. Smith moves np to headquarters
from the Raleigh, N. C., labs.

New Faces at IT&T

Recenxt moves at  International
Telephone & Tclegraph bring in
some new faces, shift a couple of
familiar ones around.

Robert F. Bender leaves Minute
Maid Corp., where he was a v-p,
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trcasurer and dircctor, to join
I'T&T as cxce v-p for fmancc.

Iirm’s staff dircctor of planning
and organization, John T. Jackson,
moves up to become an assistant
vice president.

Retising deputy chicf of the
Army Engincers, Major General C.
Rodncy Smith, moves into a billet
at Intcrnational Standard Electric
Corp., IT&T’s holding company

Science

BreakrHrOUGHS  in  techuology
“spark the growth of the cconomy,”
II. Lcstic Hoffman told some 250
representatives of the Los Angeles
clectronics and  aircraft indunstrics
rceently.

Speaking  at  dedication  cere-
monics for Toffman Labs’ ncw
R&D center, the president of par-
ent Hoffman Elcctronics pointed
out that technological advances also
raisc the standard of living, and
ultimately cause the growth of new
companics and new industrics.

New 60,000-sq ft tab, across the
street from IHoffman’s manufactur-

for forcign manufacturing sub-
sidiarics. Smith takes over ISE’s
contract with Supreme Hcadquar-
ters,  Allicd  Powers,  Lurope

(SITAPE) to engincer and install a
commmand microwave network from
Norway to Tuorkey.

II. Ronald Eldridge leaves sub-
sidiary Ivcderal Telephone & Radio
to become comptroller of IT&T’s
industrial products division.

ncw products, new techniques and
new services that will contribute
to our country’s sccurity and to the
wellbeing of our people.”

Paraplegics
Up Profits

Founpep six vears ago to subcon-
tract precision assemblics for clec-
tronic  cud-cquipment  mannfac-

BUSINESS
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mechanisms has also been added.

Hoffmau (center in the picture.
with daughter Jaue and Grand Old
Man Lec de Forest) discussed some
of the problems he expeets clee-
tronics to be called upon to solve.
The constant quest for knowledge
in these arcas, he said, “will create

Nov. 4-8: Institute on Electron-
ics in Management, the Amcri-
can University, Washington,
D.C.

Nov. 10-15: National Elcctrical
Manufacturers’ Association an-
nual mccting, Ilotel Traymore,
Atlantic City, N. J.
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turers, Paraplegics Manufacturing
Co. (Pamco) of Franklin Park, I11.,
now is scouting for new production
space. The little firm. whose stock-
holders, officers and cmployees are
all physically handicapped, racked
up $356,000 in sales during the
fiscal vear ended June 30, expects
to up that level considerably this
year.

Big project at the moment for
president  and  board  chairntan

Dwight Guilfoil (picturc) is to cx-
pand production sufficiently to hire
100 morc of Chicago’s handi-
capped technicians. ITis company
currently employs 100, occupics a
bright new plant in Franklin Park,
chalks up a decent profit without
accepting handouts from anybody.
Pamco’s products include magnetic
amplificrs, test instruments, resistor
blocks for communications switch-
gear, and a special cmergeney serv-
icc for companics that need assem-
blics in a hurry.

Much of the firm'’s precision as-
sembly work is done by hand. Spe-
cial tools and fixtures arc installed
at many of the workbenches to per-
mit handicapped workers to match
industry production standards.

Being chairbound apparently no
more interferes with the work in
the plant than it docs with Guil-
foil’s travels. Though handicapped
himsclf, the peripatetic  Guilfoil
takes his wheclehair all across the
land to stimulate interest in uscful
cmployment  for  handicapped
skilled workers.

Plant Briefs

InstRUAENTMAKER Gertsch Prod-
ucts Inc. moves into new two-story
building in Los Angeles. New fa-

cility, quadrupling previous space,
houses production and cngineering
arcas, plus administrative offices. in
some 30,000 sq ft of space. Plans
provide for expansion of production
space by 5,000 sq ft if needed.

In Lansdale, Pa., Brooks Rotamn-
cter Co. moves into a new 27,000-
sq ft manufacturing facilitv.

Perfection Mica moves its magnetic
shield division’s West Coast  of-
ficc and Iab into expanded quartcers
in Van Nuys, Calif. Aireraft clec-
tronies chief engineer Irv: Glerum
is in charge at Van Nuys: non-air-
craft electronics activitics move to
Chicago under new chicf applica-
tions engincer C. M. Jorgensen.

Executive
Moves

Rermrine Air Foree colonel Robert
L. Johnston bccomes assistant to
the president of Advance Indus-

trics Inc. Johnston was formerly
deputy R&D  director at USATR
headquarters.

Cecil J. Harrison Icaves a sales man-
agership at DuMont to  become
sales vice-president of Rixon Iilec-
tronics, Silver Springs, Md.

Svstron Corp. moves its chief en-
gincer, Norman Perlmutter, into a
vice-presidency with responsibility
for new product development.

Houghton Laboratorics president
Russell M. Houghton resigns, and
former c¢xee v-p Donald Roon
moves into the top slot.

New  president  of Rav-O-Vac is
Elmer B. Ott, former v-p for ad-
ministration and finance.

John F. Thompson Jr. assumecs a
vice-presidency  of Nuclear Corp.
of Amcrica. Thompson is head of
parent  Englchard Industries’ nu-
clear department.

Lawrence E. Walkley lcaves GIV's
circuit protective devices  depart-
ment, where he was general man-
ager, to become finance v-p of
Westinghouse Air Brake Co.

Gulton Industrics gets a new con-
troller as Joseph Marks moves in
from a parallel slot at Lubin
Woeceker Co.
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Reps Push Test Gear

Test instruments of all kinds con-
tinie to be big business, and manu-
facturers’ representatives are taking
on an increasingly larger share of
the instrument market.

Six new reps have taken on the
test cquipment line of Amcrican
Flectronic Laboratorics. Maury E.
Bettis, Kansas City, Mo., now han-
dles the line for the Theart-of-
Amecrica region. Dallas rep George
Weinreich scrvices AEL’s products
in Texas and the delta states, and
Norman [Ilardy Associates covers
the castern scaboard from New Jer-
sev to IFlorida. In the great North-
west, Jas. J. Backer Co., Scattle,
gets the appointment, and  the
upper Midwest will be covered by
Minncapolis rep Irvin L Aaron,
Rockbar Corp., Mamaroneck, N. Y,
handles metropolitan. New York.

Los Angeles rep C. W. Reed
now handles sales and scrvice for

the precision instruments of Cary
Ilectrometers in the western states.

San Alarino, Calif., rep firm
G. S. Marshall Co. now represents

Fdcliff Instruments in Califomia
and Arizona.
Alarion  Flectrical  Instrument

Co. appoints two new reps for the
central and western states. Cleve-

land’s Robert K. Dcunk handles
northern Ohio, western Pennsyl-
vania and West Virginia,  lowa,

Kansas, Missouri and Ncebraska are
covered by W, L. Iy, Kansas City,
Mo.

Perfection  Mica Co.’s  magnetic
shicld division has a new rep in
Jules J. Bresster, Union City, N. J.

New rep firm in the mid-Atlantic:
Polvmetric DPevices Co., Glenside,
Pa. The new rep outht will con-
centrate on physical and environ-
mental test and measuring gear.
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Coming In Our November 1 Engineering Edition

® Tapered Transitions. A pro-
cedure for designing well-matched
transitions  between  waveguides
where the guide wavelength varics
along the taper is offered by B. J.
Migliaro of Nicrotech. A simple
graphical mcthod is emiploved us-
ing presented data. Specifically in-
tended  for  double-ridge-to-ree-
tangular transitions, the procedure
may also be used for rectangular-
to-rectangular  or  ridge-to-ridge
tapered  transitions  with  corres-
ponding accuracy.

® Missile Mocknp. S. 19, Dorsey
of U. S. Naval Ordnance I'est Sta-
tion desertbes a photoclectric tar
gct for missile tests. ‘I'he  rec-
tangular coordiates of a test mis-
sile can be determined at a selected
point along its trajectory by two
banks of multipher ])]mtnhll)c
located  at ground  level.  1hach
phototube in the banks sces narrow
scgment  of skvi missile passing
thr(mr']l segment momentarily de-
creases light meadent on ])]mt()tubc
cansing output pnlse. Phototube
hanks, acting together, give cover-
age of flight arca,

48

R s e Gas Control.
: trol
raphy,
Walt Donner explains, cmplovs a
heat - controlled

An clectronie con-
svstem for gas Chr()nmt()g-
Beckman Instruments’

Instrumentation

unit with a thermistor as tem-
perature sensing clement. Svstem
antomatically maintains any  pre-

sct temperature hetween 40 and

During  operation  snrgeons  keep
check on patient’s heart with clece-
tronic monitor.

o Tfcart Mecter. Tones of heart's
clectrical action arc monitored in
the svstem developed by Nlorris
and Swanson of Levinthal  Flee-
tronic Products. ‘T'he fr(.qucn(\ of
a ncon-tube oscillator is controlled
by the amplitude of the heart’s

clectrical signal.  Resnlting - serics
of rhvthiucal  tones  gives  the

strgical tear a constant cheek on
the  patient’s heart. Explosion
proofed  circuitry includes low-dis-
tortion  diffcrential - preamphifier
which discriminates against hu,

October 20,

225 C within a thermal compart-
ment. Precision voltage regulator
supplies 2 to 4 volts at a maximum
of 400 ma with overall stability
superior to a storage battery source.
Power supply uses cascode ampli-
fier with vr tubes operated from
a regulated B supply for reference.

e Studio  Automation. Dual-track
recording of progrmu material and
control signals permit studio auto-
mation for small broadcasters. \c-
cording to J. K. Birch of Gates
Radio a unique  packaging  of
Sceburgh and Nhagnecord tape ma-
chine provides antomatic program-
ming of a-m broadcast station us-
ing combinations of nusic and
announcements switched by tones
recorded on a sccond channel of
the prograin tape.
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Here are three important reasons v-hy engineers choose Bomac surge protectors to guard radar com-

ponents against damage from voliage overload — and to act as triggering switches in several types of

clectronic circuits:

1. Bomac offers a wide choice — ubes in breakdown voliages ranging all the way from 1000V to 33000V
< 200 b

from stock . ..
2. Bomac means “uniformly excellent”™ — every surge protector is 1009, tested for top performance and

uniform citiciency before it leaves our plant ...
3. Bomac offers complete design and devclopment serzices — tailored to your specific applications . . .

Complete information available. ; i il

- 4 e i7rite for Bomac’s O-page, file-

0W LABORATORIES, INC., size folder containing details and
Dept. E-10 Beverly, Muss. specifications on more than 300

different microwave tubes and

Offices In major cltias: — Chicago « Kansas City - Los Angeles « Dallas s« Dayton e« Washington
Sealtle s San Francisco e+ Toronto  Export: Maurice I. Parisier, 1860 Broadway, N. Y. C. comfronents.

World Radio Histo



...most complete line for the Military
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Important contributions to commercial and military television include
such RCA firsts as the Iconoscope, Image Orthicon, Color Image Orthicon
and Vidicon. Development work on camera tubes never stops at RCA.
Recent RCA advances are the new low-light-level Image Orthico
especially useful for “night” television, and the new developmental

!2-inch Vidicon—useful in compact, lightweight, military cameras.

Whether you are working on surveillance equipment, missile guidance,
air traffic control, telemetering, or any other military project where
television can perform a vital service—call on RCA for the camera tubes
you need. World’s largest manufacturer of camera tubes today, RCA

is "“headquarters” for the most comprehensive line in televisi

For more information on RCA camera tubes for military televisi
the RCA Field Oflice nearest you.

Equipment Sales
744 Broad Street, Nework 2, N. J,, HUmbald!t 5-3900.
Suite 1181, Merchondise Mart Plaza, Chicago 54, Itlinais, WHiteholl 4-2900.
6355 E. Washington Bivd., Los Angeles 22, Colifarnia, RAymand 3-8361.

Government Sales
415 Sauth Fifth Street, Harrison, N. J., HUmba!dt 5-3900.
224 N. Wilkinsan Street, Doyton, Ohio, HEmlock 5585,
1625 "K' Street, N. W., Washingtan, D. C., District 7.1260.

)RADIO CORPORATION OF AMERICA

Electron Tube Division + Harrison, N. J.
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RCA-5820—Imoge Orthicon for Block-ond-White TY
RCA-6474—Imoage Orthicon for Color TV

RCA-6198 )
RCA-6198-A )

RCA-6326 !
RCA-6326-A )

RCA-6849 —Law-light-level Tmage Orthican

Dev. No. C-73456— 5 -inch Vidicon for Partable
TV Comeros

Vidicons far Industrial TV

Vidicons for Broodcost TV

RCA Progress Report on TV Camera Tube “FIRSTS”

1939 RCA announced commercial availability of the
tconoscope  the camera tube that made electronic
television possidle.

1940 RCA announced the Amateur Iconascope—opened
the television field for experimenters.

1942 RCA introduced the first small tconoscope—for
aerial weapon guidance.

1944 RCA provided the military services with the first
Image Orthicon—a supersensitive camera tube.

1946 RCA introduced the first Image Orthicon (the
camera tube that revolutionized TV camera tech-
miques)—fer studio and outdoor pickup.

RCA produced the first Color Image Orthicon—-

tor use in compatible color television cameras.

RCA announced the first commercial Vidicon -for

industrial TV

RCA announced a developmental Y2-inch Vidicon
tor miniature portable TV cameras.

RCA designed and built a low-light-level Image

Orthicon a new camera tube espacially usetul for
“night* military operations





