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Electronics Gains
in Process Plants

New instruments foretell full electronic
control of chemical plants this decade . . p 15

Airways Control:
Plans for 1962

Here's the role industry will play
in updating air-safety networks . ......p 13




Raytheon — World’s Largest Manufacturer of Magnetrons and Klystrons

ENGINEERING
STRENGTH

This towering figure represents 3,300 Raytheon '
people at your service, helping to develop and pro-
duce magnetrons, klystrons and special purpose
tubes—the most complete line in the industry.

The heart of this Raytheon division is our famous
Research and Development Laboratory with 1,065
specialists, of whom 207 are professional engineers.

Put this dependable source of engineering man-
power to work on your problems. Call on
Raytheon’s Application Engineering Service.
Write for complete data booklet. There is no cost
or obligation.
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RAYTHEON MANUFACTURING
COMPANY

Microwave and Power Tube Division
Section PT-37, Waltham 54, Massachusetts

Excellence in Electronics

Regional Sales Offices: 9501 W. Grand Avenue, Franklin Park, lllinois
5236 Santa Monica Blvd., Los Angeles 29, California

Raytheon makes: Magnetrons and Klystrons, Backward Wave Oscillators,
Traveling Wave Tubes, Storage Tubes, Power Tubes, Miniature and
Sub-Miniature Tubes, Semiconductor Products, Ccramics
and Caramic Assemblies



Shopitalk . . .

BY THE BEAUTIFUL SEA—Half a2 hundred of
the country’s leading engineers and scientists are
settling into new quarters near Atlantic City, N. J.
But they’re not on a vacation. They’re starting the
deadly serious job of testing the bits and pieces
of the nation’s air traffic control system.

The old Naval Air Station at Atlantic City,
decommissioned last month, became the Na-
tional Aviation Facilities Experimental Center
on the same day that the Senate Interstate
Commerce Committee approved the bill creat-
ing the Federal Aviation Agency. This all-
kinds-of-weather facility is ideal for testing
components that will become air controls for
the jet age.

The picture of this system as i1t will take shape
within the next five years is now beginning to
emerge. To piece the picture together, Associate
Editor Leary visited the new facility on the sea-
side, called on Airways Modernization Board offi-
cials in Washington, checked with AMB’s contrac-
tors. His story begins on p 18.

NEW BUSINESS. Some of the country’s top in-
strument engineers foresee a brightening future
for electronics manufacturers in making indicators
and controls for the process industries. They pre-
dict that by 1968 most chemical process plants will
have electronic controls for most functions.

To get the latest news on developments in
the chemical process industry, Midwestern
Editor Harris visited the sprawling Dow
Chemical Co. plant at Midland, Michigan.
Some 600 chemical products are made there,
with most of them originating from brine.

Dow, it turns out, is a builder as well as a user of
electronic instruments and controls. Engineers in
the instrumentation department and elsewhere con-
stantly design and rework equipment. See p 15.

REPORT WRITING. An Engineer’s time repre-
sents a lot of money today. In his article on Prac-
tical Report Writing (p 18), Frank Rockett shows
how much an engineering report costs in engineer-
ing, clerical and supervisory time.

Nub of the article is a graph showing prob-
able time required to write engineering reports
ranging from 1 to 30 pages in length. You may
want to clip and save it for future reference.

Frank is a former ELECTRONICS editor who is now
with the McGraw-Hill Encyclopedia of Science and
Technology.

CUTTING COSTS. How can you cut costs in highly
technical, broadly diversified operation? Texas In-
struments takes a new approach to the problem of
work simplification.

The firm enlists the aid of both supervisory
personnel and production workers. They work
with industrial encineering experts in training
gsessions, Thus the workers and supervisors
bring in their own problems and actively par-
ticipate in solving them.

Kemp Anderson, McGraw-Hill’s Dallas Bureau
chief takes you inside to see this new approach to
work simplification. His story appears on p 17.

Coming In Our August 1 Issue . . .



Coming In Our August 1 issue . ..

® Transistorized Tuner. An f-m tuner that features
four newly developed type 2N623 diffused-base
transistors is discussed by Harry Cooke of Texas
Instruments. A single diffused-base transistor con-
verter has only one variable tuning element in
the band-pass circuit.

The last of three transistor i-f stages is re-
flexed as an emitter-follower amplifier which
provides audio gain and low output impedance.
A ratio detector with a 700-kc peak separation
provides low-distortion output and high a-m
rejection.

® Light Modulation. A light modulator that can be
used for recording airborne radar displays has
been developed at Fairchild Camera and Instru-
ment Corporation. Author Leo Levi describes the
unit designed around an ultrasonic cell through
which exceptional resolution and dynamic ranges
are achieved.

For applications in video recording and
radar strip-mapping, resolution of the device
is 1 limited only by the optical system and the
photographic material. Additional data can
be displayed in color by using the diffraction
grating effect of the cell.

® Aircraft Armor. Excessive dispersion of 20-mm
shells caused by vibration of gun mounts on
aircraft was problem recently tackled by Ballistic
Research Labs at Aberdeen Proving Grounds.

Accuracy was improved by adjusting firing
rate to minimize dispersion according to
author Morris Halio. Phase-shift-oscillator
firing circuit permits operation of guns
through 600 to 900 round-per-minute range.

Elimination of the explosion hazards of non-
electronic firing sources caused by high potential
and sparking in firing-pin mechanism is an added
advantage of circuit.

o Fallout Time Check. An arrival time indicator
for radioactive fallout has been designed by Ross
W. Farmer and Oscar Reiner Jr., both of the
School of Medicine at the University of California
in West Los Angeles.

When fallout exceeds 2 milliroentgens per
hour, a Geiger-counter detection circuit blows
the power-supply fuse of an electric auto-
mobile clock. The clock stops abruptly with its
hands indicating precise time of fallout ar-
rival. The instrument can operate for about
four weeks on self-contained batteries and
regulated transistor high-voltage supply.

® WESCON Program and Show Guide. For engi-
neers attending this year's Western Electronic
Show and Convention in Los Angeles, Pacific Coast
Editor Hood has assembled a complete list of tech-
nical papers to be presented as well as a list of
exhibitors together with their booth locations.
Hood will be on the spot throughout the show,
bringing you all the latest business and technical
developments.

'orld Radio Histor)



€|eCtr0niCS business edition

H. W. MATEER, Publisher

W. W. MacDONALD, Editor

Moanaging  Editor, John M,
Carroll.

Feature Editor, John Markus.

Associate Editors: John M. Kinn,
Jr., Frank Leary, Michael F. To-
maino, Howard K. Janis, Sylvester
P. Carter, Haig A. Manoogian,
Roland J. Charest, William P.
O'Brien, George Sideris, Edward
DeJongh, John F. Mason, Williom
E. Bushor, Ronald K. lJurgen,
Thomas Emma, Patrick J. Lahey,
Samuel Weber.

Pacific Coast Editor (Los Angeles)
Harold C. Hood; Midwestern Editor
(Chicago) Harold Harris; New Eng-
land Editor (Boston) Thomas Ma-

guire.

Art Director, Harry Phillips, Roy
Thompsen.

Production  Editor, John C.
Wright, Jr., Bernice Duffy, Jean L.
Matin.

Editorial Assistants: Gloria J.
Filippone, Arlene Schilp, Noreen

Hennessy, Patricia Landers,
Catherine McDermott.
JAMES GIRDWOOD, Advertising

Sales Manager. R. S. Quint, As-
sistant Advertising Sales Manager
and Buyer’'s Guide Manager. Fred
Stewart, Promotion Manager.
Frank H. Ward, Business Manager.
George E. Pomeroy, Classified

Manager. Jean Heiges, Research.

New York: Donald H. Miller,
Henry M. Shaw, Martin J. Gallay.
Boston: Wm. $. Hodgkinson. Phila-
delphia: James T. Hauptli. Chi-
cago: Bruce Winner. Cleveland:
Warren H. Gardner. Son Fran-
cisco: T. H. Carmody, R. C. Alcorn.
Los Angeles: Carl W. Dysinger,
D. A. McMillan. Denver: J. Patten.
Atlanta: M. Miller. Dallas: Gor-
don L. Jones. Llondon: Herbert
Lagler.  Frankfurt: Michael R.
Zeynel.

A McGRAW-HILL PUBLICATION e VOL. 31,

NO. 30 e JULY 25, 1958

Issue at a Glance

Pucrto Rico Profits. Survev finds net profit margins of 15 and 30 percent
among Pucrto Rican clectronics firms. . ... ... R

Shares and Prices. Large clectronies firms..........ooviioviiie.p 5
Mergers, Acquisitions and Finance.................ococviieiee.p 6
Figures of the Week..ooooovviiiiiiiiiiiiciiiciciiciienep 6
Washington Outlook .......c..ocoiviiiiiiiiiiiiiiiiiene..p 8

Fxcentives in the News. ITickemell of Anaconda. .

.
.
.
.
.
.
.
.
.
Yt

COMMENE ..t iie e eirieeeeaaansteeeeasssseeererenss..pl0

Airways Blueprint for 1962. Kev projects in federal plan for air trafiic control
arc in the works. Shape of svstem to come is starting to emerge. TTerc’s
role clectronics will play in npdating air safetv. ... oo p 13

New Business in Chemicals. The future looks bright as instrument engincers
predict widespread use of clectronic controls in chemical plants this
decade. Many engineers are now scarching for new instrument systems
to Fulfill needs of process plants.. ... p 5

Production aud Sales. Closed-circuit tv sales to rise. ..., p 16

Simpler Work Saves Mouey. About $750.000 was saved last year by onc firm
carrving out an extensive work simplification program. I ‘mplovees re-
spond by pitching in and following programi motto: “Work Smarter
Not IMarder”

Guide for Writing Reports. This storv—and its handy reference chart vou
may want to clip and save—takes guess work out of report-writing. [t
tells vou what steps to follow and hdps vou cstimate how long the job

WL ARG et p18

DIGEST CONTINUED ON NEXT PAGE



DIGEST continued

Components and Naterials. ... ... ... .. e e p 20

Silica Strains Fielinm From Natural Gas
Noew Gasket Material NMade

Rare Farth icerrites

Fngincering Report
Cirenits Mav Duplicate Some Brain Functions Technical Digest
Three-Track "I'v "Tape System VMectings Ahead
Air-Data Computer Gets Checked

Army Shows Missile ‘T'rends. Demonstration at \White Sands \Missile Range

reveals Armv's special design requirements, ... coeop 26
Military Fleetronies . ....ooo oo 0500000060000 a]D AL

Contracts Awarded M | .

Prodnets

Literature of the \Vcd\p 32

Middle Fast Gets Computer. Oil company's office in Sandi Arabia sces as.
sembly this month of 70 tons of clectronic equipment, ... ... .. ..p 34

Developments Abroad e I

V3
o

Iixports and haports. .. S

Omne-Band 1dea Stirs T'v Groups.
i row, abolishing uhf slots.

Proposal calls for creating 25 tv channels
Plan goes to Senate f : 3
an goces to denate for studv. ... p 36

FCC Actions

Station Moves and Plans. .

..p 36

Plants and People....ooovvviiiiii e p 38

News of chsp 40

Index to Advcrtiscrs.............................................p 40

electronics
July 25, 1958 Vol. 31, No. 30

Published  weekly.  with  alternating
engineering and  business editions, and
with a BUYERS' GUIDE iwue in wmid-
June. by MeGraw-Hill Publishing Com-
panv. Inc. James H. MeGraw  (1860-
1918) Founder.

Executive, Editorial. Circulation and Advertis-
ing Offices: McGraw-Hill Building, 330 wW. 42
St., New York 36. N. Y. Longacre 1-3000.

Offiee 99129 North
NOY.
for directions regarding subscription or
clinge of address. Donald €. ALeGraw,
Pre<ident: Joseph AL Gerardi, Fyeens
tive Viee  President: 1. Keith
rich, Vice President and Treasorer: John
J. Cooke. Seeretary: Nelson Bond. Fx
ecutive Viee President, Publications Divi.
sion: Ralph B, Smith. Vice Precident
and Editorial Director: Juseph H, Allen,
Viee President and Direetor of Adsver.
tising Sales: A. R. Venezian, Viee Presi-
dent and Circulation Coordinator.

Broad.

Sec panel helow

I"ublication
wiy. Alhamy 1,

Goad-

Single copies $1.00 for Engineering
Edition and 30¢ for Business Edition
in United States and  pussescjons. and
Canada: 8200 and 21,00 for all other
foreign countries. Buvers’ Guide 83.00.
Subscription rates—United States and
possessions. f6.00 a vear: 2000 for twa
vears: $12.00 for three years. Canada.
&10.00 a year, $16 for two vears; $20.00

far three vears. All other countries
820.00 a vear. $30.00 for two vyears;
210.00 for three years. Second class

mail  priviteges anthorized st Albany,
N. Y. Printed in U8\ Copyright 1058
Iy MeGraw-Hill Publishing Co.. Tne.
All Rights Reserved. Title registered in
U. S. Patent Office. BRANCH OFFICES:
520 North Michigan Avenne, Chicago 11:
68 Post Street, San Franeiseo 1 McGraw.
Hill House. London E. C. 9: 15 Fand.
grat-Wilhelm, Frankfurt Main: Natianal
Press Bldg., Washingtan LD Cor Sin
Penn Center Plaza. Philadelphia 3: 1111
Henry Wo Oliver Bldg., Pittsburgh 22
53 Public Square. Cleveland 13; 856
Penebseot Bldg., Detroit 26: 3615 Olive
St St Louis 81 350 Park Square Bldg..
Bostan 16; 1321 Rhodes Haverty Bldg..
Atlanta 3: 1125 West Sixth St.. Los An-
weles 170 1TH Broadway., Denver 2.
ELECTRONICS is indexed regularly in
The Engincering Index.

Subscriptions: Address correspondence to
Fulfillment Manager. Electronics, 330 W.
42nd St.. New York 36, N. Y. Allow one
month for changes of address. stating old
as well as new address. Subscriptions are
solicited only from persons engaged in
theory, research, design, production, man.
agement, maintenance and use of elec.
tronics and industrial control components,
parts and products. Position and company
connection must he indicated on subscrip.
tion orders.

Postmaster: please send form 3579 to
Electronies, 330 W, 42nd St., New York

36, N. Y.

Member ABP and ABC




NORTH ELECTRIC
IR-226 RELAY
SENSITIVE
COMPACT
RELIABLE

hermetically sealed, shock and vibration
resistant, meets MIL-R-5757C

In use in many airborne applications, specified
as a component for power amplification in plate
circuits, this sensitive, compact, reliable North
Electric miniature relay has proven itself in count-
less millions of operations. The IR-226 answers
your requirements for a hermetically sealed, vi-
bration and shock resistant relay that fully lives
up to our 75 year old reputation for advanced
engineering and precision production.

The rotary armature principle incorporated in
this relay, long recognized as THE approach
which affords maximum security against malfunc-
tion due to shock and vibration, was FIRST suc-
cessfully engineered into this type of component
by North Electric.

IR-226 SPECIFICATIONS

- GENERAL

Ambient Temperature Range............ -65° C to +125°C
Weight....... oa10@ s v e v e e 3 ounces maximum
Height....... 134" above mounting surface
A\l 65000006 6600066660000600000000900000003600 17 square
FEEE 200 0000000000000 0000000000 0000 Hermetically sealed
CONTACTS

s Arrangement............. Double Pole Double Throw (DPDT)*

7 EREo 0000 000000000000000 00 2 amps—30 volts D.C. resistive
SHOCK TEST . .. e ctatetetotonoanansonssssoossonee 50 Gs
VIBRATION TEST........covvvevenn. 10—500 cps—at 10 Gs

SPECIAL RELAYS

. *Various coil resistances and contact arrangements available.
. N Design may be specified to meet various Military Specifica-
tions. Contact material available for low-level switching re-
quirements. Write for detailed specifications.

847 SOUTH MARKET STREET * GALION, OHIO
Available in Canada through Ericsson Telephone Sales of Canada, Ltd., Montreat 8, P. Q.
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Y
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Easy-to-use, low cost, precision

FREQUENCY,
TACHOMETRY

INSTRUMENTS

-hp- SOOB Electronic Frequency Meter

Model 500B is a rugged, precision instrument widely used
for direct-reading laboratory er production line measure-
ments of ac frequency from 3 ¢ps to 100 KC. With -hp-
508A-D Tachometer Generators or -hp- 506A Optical
Tachometer Pickup, the SOGR also provides direct tachom-
etry readings.

Typical applications include rf signal beat frequency com-
parisons, crystal frequency deviations, audio frequency and
FM measurements, oscillator stability, machinery rotational
speed, average frequency of random events, checking vibra-
tion or torsion in gear trains. etc.

Model 500B has an expanded scale feature permitting

any 10% or 30% of selected range to be viewed full scale.
It also offers a pulse output synchronous with an input pulse
for measuring FM components of input signals or syncing
a stroboscope or oscilloscope. Readings are independent of
line voltage, input signal or vacuum tube variations.

$285.00.

-hp- SO0C Electronic Tachometer Indicator
Model 500C is identical to 500B except for meter calibra-
tion which is in rpm for greater convenience in tachometry
measurements. With appropriate -hp- transducers (506A or
508A-D series), -hp- S00C will measure rpm from 15 to
6,000,000 rpm in 9 ranges. $285.00.

-hp- Rotational Speed Transducers

NO MECHANICAL CONNECTION

-hp- 5064 Optical Tachometer Pickup meas-

ures speeds 300 to 300,000 rpm of moving parts

|~~~ which have small energy or can not be con-

/d" nected mechanically to measuring devices. Em-

ploying a phetotube and operated by reflected-

light interruptions from light and dark areas

/ on a shaft, -#p- 506, may be used with -hp-

500B Electronic Frequency Meter, -Ap- 500C

Electronic Tachometer Indicator, -Ap- 521A

or 521C Electronic Counters, and similar in-

struments. Output voltage is 1 volt rms mini-

mum into 1 megohm ; light source is a 21 can-

- dlepower, 6 volt automotive bulb; phototube
is Type 1P41. $125.00.

HEWLETT-PACKARD COMPANY

4870A PAGE MILL ROAC « PALO ALTO, CALIFORNIA, U.S.A,
CABLE '"HEWPACK'' « DAVENPORT 5.445)
FIELD REPRESENTATIVES IN ALL PRINCIPAL AREAS

MECHANICAL CONNECTION

-hp- 5084/B/C/D Tachometer Gener-
ators are for use with electronic count-
ers or frequency meters in rpm meas-
urements from 15 to 40,000 rpm where
direct mechanical connection can be
made to the rotating part under meas-
urement. -4p- S08A produces 60 output
pulses per shaft revolution. When con-
nected to an indicating instrument cali-
brated in rps, it permits direct readings
in rpm. Relationship between output
voltage and shaft speed is virtually linear to 5,000 pps, simplify-
ing oscilloscope presentation of shaft speed as a function of time
for analyzing clutches, brakes and acceleration rates.

-hp- 508B, C and D are identical to -hp- 508A except output is 100,
120 and 360 pulses per revolution respectively, and output voltage
peaks at successively slower shaft speeds. -hp~ S08A, B, C or D,
$100.00.

Data subject to change without notice. Prices f.0.b. factory

Ask about new -hp- 200 KC oscilloscope —$435°°

4 CIRCLE 2 READERS SERVICE CARD

July 25, 1958 — ELECTRONICS business edition



FINANCIAL ROUNDUP

Puerto Rico Profits

Survey finds net profit margins of
15 and 30 percent among Puerto

Rican electronics firms

Purrio Rico’s clectronics manufacturers are con-
tinuing to turn i outstanding profits and sales
records.

Last vear value of clectronic and clectrical prod-
ucts shipped to the mainland imercased 30 pereent,
from S27 million to S35 million.

Figures are not vet available on 1957 profits. But.
the island’s Feonomic Development Administration
just recently reported that the average ratio of profit
to sales in 1956 for manufacturcrs of communica-
tions cquipment was 15.1 percent. Included in this
group arc manufacturers of clectronic systems. capac-
itors. oscillators, antenmas, printed circuits, tuning
devices, ferrite cores, transducers and other clee-
tronic-radio-tv hardwarc and components.

A sccond category of island firms, classified under
industrial clectrical apparatus manufacturers, includ-
ing makers of terminals, connectors, rectifiers and di-
odcs. enjoved a 304-percent margin of profit on sales
m 1956.

These figures compare with an average margin of
profit of 4.8 percent after taxes carned by 40 U.S.
mainland clectronics manufacturers in 1956 (linre-
1RrONICS, p 22, April 10. 1957).

Diffcrence between rate of carnings of island and
mainland manufacturers is partially doc to tax ad-

SHARES and PRICES

vantages currently available in Pucerto Rico.

To cncourage industrial development the Com-
monwealth grants 100-percent exemiption for a ten-
year pcrio(l from its own income tax laws to most
new firms. o addition, if a U.S. firm sets up a sub
sidiary in Pucerto Rico. the subsidiary’s carnings are
not subject to UL S, income taxes.

Profits can be withdrawn from Pucrto Rico with-
out incurring U. S, tax liability or at the capital gains
tax ratc of 25 pereent. Degree of tax exemption de-
pends on whether mvestnient is made through mc-
dium of a domestic corporation which derives at
least 80 pereent of its revenue from a U.S. possession
or directly through a subsidiary in Pucrto Rico.
[Towever, to get full tax benefits the parent firm may
first iave to liguidate its Puerto Rico investment.

Comparatively low labor rates prevailing on the
island have also helped Puerto Rican manufacturers
to camn record pr()ﬁts.

A survey last April showed wages paid by clec
tronics manufacturers in Puerto Rico varied from
85¢ to 99¢ per hour. "This compares with wages paid
on the mainland varving from S1.94 to $2.20, ac-
cording to IED.A. The development administration
also claims that after one vear on the job productiv-
ity per worker averages 90 to 95 pereent of U.S.
standards.

Good transportation facilities play an important
part in the execllent profits of island manufacturers.
Low cost occan transportation counects Puerto Rico
with Fast. West, Gulf Coast and Southh Amcrican
markets. San Juan, its capital city. is the busicst air
center in the Caribbean. [t handles an average of
77 fhghts daily.

For viaxy clectronics industry in-
vestors, farge diversihed firms pro-
vide the answer to a major invest-
ment problem—acqniring scenrities
i a growth sitnation while at the
saie time limiting degree of risk.

Large Electronics Recent
Firms Price
General Electric. .. .......... 60%
Westinghouse Electric. ... .. ... 58
RCA. .. ... . .. ... 35
General Dynamics. . ......... 58
SperryRond................ 18%
IBM. .. 370
Bendix Aviation. ............ 54,
IT&T. 38%

! Period ending March 31

I'ew anticipate anvthing like a
tenfold sales increase ina few vears
by any of the firms listed below.
But all have annual sales in excess
of half a billion dollars. Their
great financial resources. diversified
prodnet Hines, mixed military and
civilian  business and - top-quality

management groups enable them
better to weather cconomic storms
such as tight money, military cut-
backs, recession or sudden shifts in
censtomer demand.

Simitar  Hmited-risk  investment
opportunities are available among
many slightly sinatler firms,

Indicated Earnings Per Common Share 1958

Dividend Percent N Price
Rate Yield 1958 Period 1957 Traded Range
2.00 3.3 0.56 {3 mos) 0.73 NYSE 57 -64%
2 00 3.4 0.73 (3 mos) 0.82 NYSE 552 -65%2
1.50 4.1 0.59 {3 mos) 0 87 NYSE 30 36%
2.00 3.4 1.01 {3 mos) 1.05 NYSE 55 -65%
0.80 4.3 0.96 {yeor)' 1.74 NYSE 17 Y4-20%
2.60 0.7 1.98 {3 mos) 3.57¢ NYSE 300--374
2.40 4.4 1.73 (6 mos)' 2.57 NYSE 44, 55
1.80 4.6 0.84 (3 mos) 0.82 NYSE 29% 38%

* Stock split 2 for 1 in 1958

ELECTRONICS business edition — July 25, 1958



MERGERS, ACQUISITIONS and FINANCE

® Eacrson Radio & Phonograph
agrees to purchase the Consumer
Products Division of Allen B, Du-
Mont Laboratories. ‘T'he purchase
includes DuMont’s line of televi-
sion  receivers,  phonographs  and
hi-i and sterco instruments; and
tools. dics and other manufacturing
cquipment.  Fmerson will also re-
ceive right to the “"DuMont™ trade
mark for home entertamment in-
struments and a rovaltv-free license
ander DuMont patents. The new
line acquired by Fmerson will be
handled by a new whollv-owned
Iinierson subsidiary. Tt will be
called the DuMlont Television &
Radio Corporation.

DuMont’s East Paterson, N. J.
plant is not included in the sale.
Fanerson’s new line will be pro-
duced at its Jersev City, N plant.
In ast Paterson DuMont  will
continue to make scientific instru-

ments,  industrial - and - military

cquipment, and  tubes  for  set

makers and the replacement mar-

ket, It will also continue with
o, i

2483} {277.8

FIGURES OF THE WEEK
RECEIVER PRODUCTION

plans to develop a color tv sct
using the Lawrencee tube and to
manufacture the tube.

Pavment was made in cash. Re-
ports ar¢ that the sum was about
S6 million. NMonev reeeived from
sale will be used to replenish Du-
Mont resources, drained in recent
vears by a series of deficits.

o MceGraw-Iidison acquires Na-
tional Electric Coil of Columbus.
Ohio, supplier of copper wire and
msulating  materials to the clee-
tronic  and  clectrical  industrics.
Proposed agreement calls for all
business and assets of the Ohio
firm to be exchanged for 420.000
shares of MceGraw-Iidison common
stock, worth about $14.2 million at
current  market  prices. National
lileetric stockholders are voting on
the acquisition plan.

¢ Miniature  Precision  Bearings.
Keene, NUIL, supplicr of miniature
bearings  to  the  clectronics  in-
dustry, issnes its first annual report,

Sales for the vear ending NMarch 31
totaled $5.5 million, compared to
53.9 million in 1957, Nect profits
were 5297,000. In 1957 they were
$242,000. Public participation is
himited to 100 stockholders as the
NI firm has never had a public
stock issuc.  Tlowever, the firm's
president, Torace D. Gilbert, savs
the report s being released to in-
form customers, supplicrs and pres-
ent and prospective emplovees. and
because of its publicity value,

¢ Ravthcon receives inercase in
V-loan revolving credit Timit from
S35 million to $75 mithion. IKleven
of the nmation’s largest banks are
participating in the new loan agree-
ment.

e Martin Co., which planned to
issue $25 million of sinking fund
debentures July 2, postponed  the
offering.  Tlowcever, the issue has
not been withdrawn from registra
tion with the Sceurities and  I9x-
change Commission.
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LATEST MONTHLY FIGURES
EMPLOYMENT AND EARNINGS

(Source: EIA) July 4, '58  Ji2 27, 'S8 July s, ‘57 (Source: Bur, Labor Statistics)
Television sets, total .. .. 55,884 77,290 63,785 Prod. workers, comm. equip.
Radio sets, total ........... 97,205 161,764 76,832 Av. wkly. earnings, comm.
Auto sets . . ... ... 19,741 57 928 35,714 Av. wkly. earnings, radio

Av. wkly. hours, comm,

STOCK PRICE AVERAGES Av. wkly. hours, radio ...,

(Source: Standard & Poor's) July 9, '58 J ‘58 July 10, '57 TRANSISTOR SALES
Radio-tv & electronics .. ... .. 49.14 i9.26 52.41
Radio broadcasters .. ....... 62.58 62.62 65.48 (Cource JEIR)

Unit sales ,..............
FlGURES OF THE YEAR B3 60000000000000000060
Totals for first five months
1958 1957 Percent Change TUBE SALES

Receiving tube sales ....... 154,136,000 185,847,000 —17.1 (Source: EIA)

Transistor production ,..... 14,894,230 8,954,000 +66.3 Receiving tubes, units .....

Cathode-ray tube sales ,,.,. 2,963,741 3,710,646 —20.1 Receiving tubes, value ...,

Television set production ... . 1,790,840 2,178,361 —17.8 Picture tubes, units ,,,....

Radio set production ,..... 4,186,869 6,098,951 —31.4 Picture tubes, value .,.,,..

May, ‘58 Apr., ‘58 May, ‘57
337,100 338,700 384,600
$80.75 $80.94 $79.00
579.78 $79.78 $76.21
39.2 39.1 40.1
39.3 39.3 39.9
May, ‘58 Apr., '58 May, ‘57
2,999,198 2,856,234 2,055,000
$7,250,824 $7,025,547 $5,636,000
May, ‘58 Apr., ‘58 May, ‘57
36,540,000 32,582,000 32,836,000
531,406,000 $28,788,000 $28,955,000
560,559 590,357 758,328
$11,237,147  $11,591,733  $14,031,519
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from CLEVITE ...
with PROVEN REIT#ABlLITY. 5

) 4P
‘
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N

Yo/ SILICON JUNCTION
‘%// SILICON-GERMANIUM ALLOY
~

- GOLD BONDED GERMANIUM

GLASS DIODES

and

POWER TRANSISTORS

HIGH FREQUENCY AUDIO
HIGH SPEED SWITCHING
MIL-T-12679 A/32 (Sig ()
10 WATT & 4 WATT

CLEVITE

A DIVISION OF

\
CLEVITE | E 27

R

TRANSISTOR PRODUCTS

241 Crescent St., Waltham 54, Mass.
TWinbrook 4-9330

OTHER CLEVITE DIVISIONS: Cleveland Graphite Bronze - 8rush Instruments .« Clevite Electronic Components
Clevite Harris Products - Clevite Ltd. « Clevite Ordnance « Clevite Research Center -« Intermetall G. m. b. H.
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FOR ULTRA PURE WATER
IN ELECTRONICS WORK
BARNSTEAD MAKES BOTH
WATER STILLS AND
WATER DEMINERALIZERS

TWO-BED
DEMINERALIZER

BARNSTEAD
MF® FILTER

THIS BARNSTEAD EQUIPMENT
EMPLOYING DEMINERALIZA-
TION, DISTILLATION AND SUB-
MICRON FILTRATION PRODUCES
PUREST WATER—HOH ABSOLUTE
IN PRODUCTION QUANTITIES

The above combination of Water De-
mineralizers, Water Still, and Barn-
stead MF Filter, operated in series,
will produce 15,000.000 OHM Water
in production quantities . . . free of
bacteria, organics and submicroscopic
particles. Write for Catalog 127, and
Bulletin 141.

NEW: TRANSISTOR WASHER
This apparatus washes YT
AT

and rinses {ransistors
and other small electri-
cal parts in hot distilled,
demineralized water,
New repurification proc-
ess conserves thousands
of pallons of demin-
eralized water each day.

WRITE FOR BULLETIN 2146

BOSTON NEW YORK CLEVELAND
JAmaica Kingsbridge ACademy
4.3100 8-1557 6-6622
CHICAGO PHILADELPHIA LOS ANGELES
MUlberry LOcust RYan
5-8180 8-1796 1-6663
JOHNSON CITY  SAN FRANCISCO CHATTANOOGA
33 TEmplebar 6-5863

] 2-5391
84 Lanesville Terrace, Boston 31, Mass.

FIRST IN PURE WATER SINCE 1878
CIRCLE 4 READERS SERVICE CARD
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WASHINGTON OUTLOOK

Tue Prxtacon is postponing construction of a third Ballistic Missile Iarly
Warning System (BMIEAS) site at Preswick (ncar Glasgow ). Scotland.

The future of the Preswick installation is very much up in the air right
now. Onc Defense Dept. informant savs categorically plans for the third
BMFEAS site have been dropped. But other officials state that construction
of the Preswick installation is “still under consideration”™ and has not been
“finally, completely, and irrevocably knocked out.”

It’s clear, however, that constrnction of the two BMIEWS sites at ‘1hnle,
Greenland, and ncar Fairbanks, Alaska, is getting under way this year while
no work is schednled for the proposed Preswick installation during fiscal 1959.

While Defense Dept. officials are advancing no hard and fast reasons for
the scaling-down of BNIAWS—for the present, at lcast—the most obvious
factor scems to be cost. And related to the cost angle scems to be the
fecling that the Tong-range radar sites in Alaska and Greenland should pro-
vide adequate coverage.

Total cost of the twossite Ballistic Missile Farly Warning Svstem, which
is now schednled to go into operation in 1960, is cstimated at S800 million.
Of this sum, ronghlv $500 million will go for production and installation of
clectronie equipment; the remainder is carmarked for site construetion work.

By comparison, the Distant Farly Warning (DEW) Line, which went
into opcration last summer after 32 months of construction work, cost abont
5600 million.  Only about $200 million of this amount went for clectronic
cquipment; the remaining funds were spent on construction of the 58 radar
outposts comprising the warning line.

The first official reference to a threesite Ballistic Missile Farly Warning
Systemn was in the administration’s $1.3-billion supplemental appropriation
request for fiscal 1958, submitted to Congress in January prior to the sub-
mission of the fiscal 1959 military bndget.  Request referred to “three tenta-
tively located” BMEWS sites, and had $329-million to start project.

RCA holds a prime Al contract as system manager for BNIEWS. N lajor
subcontractors are GIi, Svlvania, Western Lilectric, Goodvear Aircraft.

® The House Appropriations Committec has begun a full-scale study
of the reliability of modern weapons, particularly ballistic missiles. A
distinguished group of scientists and industrialists is consulting with
the Committee’s staff on the project. The group includes C. C. Fur-
nas, former Asst. Scev. of Defense for R&D, now University of Buffalo
chancellor; Julian West, Bell Labs; Harry Goode, University of Mich-
igan; Joseph A. Chambers, Motorola; Gen. Leslic L. Simon, retired
Chicf of Army Ordnance Rescarch; K. T Keller, former head of
Chrysler; and \W. A. Wildhack of the National Burcau of Standards.

® An important overhanl of Air Force rescarch and development pol-
icics has been recommended by a special scientific advisory committee
headed by 11. G. Stever, the Air Foree's former chicef scientist, now
MIT’s Associate Dean for lngincering. The group calls for an end
to “excessive administrative controls™ over R&D projects and  the
“concentration of anthority and responsibility at the working level”;
a big step-up in funds and a strcamlining of R&D budget procedures;
greater mcentives in R&D contracts; greater authority for civilian per-
sonnel and “inercased opportunities . . . for raising technical quali-
fications™ of Air Force R&D personncl.
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THE ELECTRICAL CONNECTOR THAT “WASN'T FOR SALE”
BECAME A MAJOR PRODUCT

This is a success story in the true American
tradition. It started during World War TIIl.
Engincers here at Scintilla Division of Bendix
Aviation Corporation had a problem. The
supply of electrical connectors for the aircraft
ignition systems we were building was irregular
and undependable. Nor were we satisfied with
the performance when we could get them.

Our engineers set out to design the finest
electrical connectors available anywhere. We
produced them and used them solely as compon-
ent parts in our own systems throughout the war.
Then, we decided 1@ make them available 10
anyone in industry who could use them.

In the ensuing years the elecirical connector
became a major par: of our business. The tre-
mendous demand for this product has resulied

Scintilla Division ,,,J;/

SIDNEY, NEW YORK

ELECTRONICS business edition — July 25,
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in the fargest plant expansion in our history, to
be devoted to the production of more and better
electrical connectors.

We are grateful for the recognition of quality
which is implicit in your accepiance of Bendix
electrical connectors. We are happy to assure
vou that, whilc our new facilities vwill mean even
larger connector production in tiw fulure, we
shall continuc o place greater emphasis on
quality than on quantity.

We hope you are already familiar with Bendix
clectrical connectors. [f vou're not. may we oller
our assistance in solving any connector problem.
SCINTILLA DIVISION OF BENDIX AVIATION CORP.,
SIDNEY, M. Y.

Conadian Affiliate: Aviation Electric Ltd.,
200 Lourentien 8lvd., Mantreal 9, Quebec

AVIATION CORPORATION

&
';» N

Al
“*Pygmy”'* QWL
Miniature
L1
“r B
oyt
" p
ad
Rack and
Panel

A few aof mcny types and sizes of
standard ond special Bendix elec-
trical cannectars. Qur engincers ate
ready ta aid you with the most
exacting connactor requirements,
*TRADEMARK
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GERMANIUM
PNP
TRANSISTORS

For Standard Needs
For Special Needs
For Every Need

)

2N383

EIA TO-9

Outline package used for all Tung-
Sol medium power and high-fre-
quency transistors.

=

EIA TO-3

Ovtline package used for all Tung-
Sol high power transistors.

A complete range of Tung-Sol types
are immediately available in volume.
Also, Tung-Sof stands ready to match
special requests with exactly the tran-
sistor wanted. Every Tung-Sol tran-
sistor —standard or tailor-made —
embodies design ard construction
features that assure consistert
efficiency over full-valve operating
life. For instance:
® Industry standard packages
widen flexibility, ease mount-
ing problems.
e High gain factor.
o Excellent heat dissipation
e Strong resistance to shock and
vibration, contamination and
temperature.
e Electrical stability throughout
life.
High quality over a complete line
makes standardizing on Tung-Sol
transistors good policy. Review your
transistor needs! Then for full data,
write: Semiconductor Division, Tung-
Sol Electric Inc., Newark. 4, N. J.

¢S TUNG-SOL

Sales Offices: Aflonto, Go.; Columbus, Ohio;
Culver City, Calif.; Dallos, Texos; Denver, Colo.;
Detroit, Mich.; Irvington, N. J.; Melrose Park, Ill,;
Newark, N. J; Secttle, Wash.; Con.: Toronta, Ont.
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EXECUTIVES IN THE NEWS

Hickernell: at AIEE's helm

Nuw president of American Institute of Ilectrical Fngineers is Tatimer
I, Tlickemell, engineering vice president of Anaconda Wire & Cable.
who formally mkcs office next week. Although Tis professional caveer has
been i the ])()\\Lr ficld. Tie has “kept an C\C' on clectronics ey er since he

was - college.

“It's my avocation rather than i \()(.Ih()ll

" he savs,

“hut 1t's (]()sc]\ related to my work and close to my interests.”
Working with the engineering institute is n()th.ng new for him. Al
wavs generous with his time. and courtcous to the hone, he's heen devot-

ng ]11\ cnergies to it since 1926.

“In the last ten vears,”

he will tell von,

“it's taken l)l()UIC\\l\(.I\ more and more tune. \l\ wife hasn't liked it,
although she's looking forward to this vear coming np. She likes to

travel, and we'll be d()mo a lot of that.”
Iickernell, an energetic 39, wa$ born in Middlctown, Pa.

musican,” he recounts.,

lowa.”

“Dad was a

“and we hved all over the cast, finally went to
He took a B\ in math at Grinnell College in lowa, followed it

with a BSEL at MT'T, worked for a vear at GIVs plant in Lynn, Mass.
He went back to Towa for a vear to teach at the State College. and then
wonnd up in Jackson, Mich., as an engineer for a public utility.

After cight vears the firm, part of giant Commonwealth & Southern,

was dissolved.
Jackson) decided on

v-p last vear.
a mad scientist’s dream,
volts.

The newly married Tlickernell (he'd met his wife i
“a whirl in manufacturing”
ITe became its chief engineer two vears later,
He's just finished a new high-voitage Tab that looks like
built to test cable and materials at 3 million

and went to Anaconda.
moved up to engineering

At home. Hickernell keeps a workshop which started when he mber-

itcd a carpenter’s chest from his grandfather,

“No monumental proj-

cet’” has ever come out of the slm]) he savs. Among his mumonamental
projects: a radio control for the garage door. intercom for the house, and

his own tv set. which he built i 1947,
“I haven’t had a chance vet to find out what.”

it Tast vear,” he savs;

“Somcthing went wrong with

Ilickernell used to play the Frenceh hom, still listens to music a lot,
reads as much as he can. e prefers historical biography to case off from
Ins professional diet, reads a lot of American history.

COMMENT

AN 19N and Clear Channels

Nt Hoskinson's letter (Com-
ment. p 11, June 27) suggesting

July 25,

that all stations of one kilowatt or
changed  to fan
shows a blithe unconcern for cither
the commcrcial organizations that
support broadcast radio. the public

less should  be
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that buvs radio scts and listens to
the radio, or the people who make
radio scts.

Commercial sponsors  want  to
buv as much coverage as thev can
get. Consequentlv thev want a-m.
\\1th its lTonger range. The public
has invested i a-mm radio; Nr.
IToskinson’s suggestion would make
their mvestment valueless.

It has not canght on simply
because it hasn’t competed effce-
tivelv. It can’t deliver up to a com-
mercial sponsor the coverage that
an cquivalent a-m station docs.

As for Mr. Hoskinson’s conten-
tion that a-mm stations “arc clntter- *The game in which
. . . 3 “‘jackstraws'" are
ing up the air . . . and obscuring

thrown in a heap to
be gathered up singly,

so-called clear channel stations.” Tetpot Mg the
the first 1s a matter of taste. If .
cvervone  had M. Tloskinson’s
taste. then the stations would have
to change their programs. The sce
ond is absurd. When a station is on
clear channel it can be hicard across
half the continent.

W R ITincinan
Savt Lake City, Uran

Don’t Play

Defense Contracts

It's good to sce that the Air Force
is backing off from its policy of
letting weapons svstems prime con-
tractors run their own shows with-
out  closc  USAI"  supcrvision
(Washington Outlook, p 8, Julv
11).

Progress in the scicnees would
move faster if we got government
out of basic rescarch. Bnt actnal
weapons svstems have got to be de- [
veloped to serve nuht,n\ needs di-
rectlv. Defense Dcp.lrtmcnt shonld
leave the one arca alone and con-

centrate its energy in snpervising Save time and money in your engiqeering dep:_artment and

the other. Tt would also probably on the assembly line. The inverter illustrated is one exam-
mean large savings in tax dollars. ple of ERIE’s ability to produce subassemblies.

STEWART FFABREGA ERIE has integrated facilities for producing electronic

PiitapELpnis, PENNA. components, molded plastic parts, metal stampings, and

‘ printed wiring boards. Automated facilities for assembling

| and soldering assure low cost production. ERIE’s finan-

Sonar cial soundness and proven reputation for quality provides
Happy to sce something in print | an ideal source of supply for your Electro-Mechanical
at last about the nation’s antisub- assemblies.

marine defenses (“Sonar: Kev to
Sub War” p 15, June 27).

Strange that it was IlLEcTrRONICS
that broke the news.

Censult our Electro-Mechanical engineersor write for Bulletin 453-1.

7~

Gene C. Goopyaian \
ProviDENCE, R. 1. / ERIE RESISTOR CORPORATION
\Vc (lon’t thi“k it Str'd“gc MAIN OFFICES: ERIE. ®A_, US.A. FACTORIES: ERIE, PA. » HAWTHORNE CALIF
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ENNEDY's new 120 foot Trans-Horizon ™ Antenna represents todav’s
most advanced concept in tropospheric scatter antenna systems,

This huge reflector is supported by a galvanized steel frame. The
iced horn is mounted scparately atop a 55-foot steel tower. Wave
guiaes, as well as a ladder for all-weather acjusting, are accommocated
within the tower. The “Trans-Horizen 120” can operate in winds up
0 18C M.P.H. with 12 inches of ice. Also available: Moderate duty
model for winds up to 110 M .P.H.

ANTENNA EQUIPMENT

D. S. KENNEDY & CO.

‘ Route 3A, Cohasset, Mass. EVergreen 3-1200

Here is still another instance of the ability of Kennedy enginecrs
to design and build any antenna within the realm of creative engi-
neering imagination. Can this unmatched know-how be put to work
for you?

Down-To-Earth SOLUTIONS (o
Out-Of-This-World PROBLEMS

Tracking Antennas

Radio Telescopes

Radar Antennas
*“Trans-Horizon’’ Anteanas
Tropospheric Scatter
loﬁospherlc Scatter
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COMMITTED AS OF JULY 1958—AIR MODERNIZATION BOARD FUNDS—

General Precision Laboratories $4,272,484 DESIGN and build enroute portion of data-processing
system for New York air route area
3,971,963 DESIGN and build transition and terminal portion of
data-processing system for Idlewild Airport
Aircraft Armaments Inc. 1,877,453 DESIGN and build traffic control simulator to exercise
GPL's system
Airborne Instruments Laboratory 148,000 STUDY traffic in New York terminal area
Franklin Institute Laboratories © 59,000 STUDY traffic in New York air route area (outside 50-mi
radius to Pittsburgh)
International Business Machines 57,543  STUDY and analyze data from AIL and FIL studies to
determine data-processing requirements
Airborne Instruments Laboratory 163,000 STUDY and evaluate Bendix-Decca navigation system
New York Airways, Inc 82,000 for helicopter use
Bendix Pacific 175,000
Bell Helicopter 48,205
University of California 67,000 STUDY optimum configuration for high-speed taxiways
Radio Corporation of America not DESIGN and build automatic air-ground-air communica-
disclosed  tion system for New York area

Source: Airways Modernization Board.

Airways Blueprint for 1962

Key projects in federal plan for air traffic control are in the works

(table); more are coming. Shape of the system to come emerges

Amrways Modernization Board's far-reaching plan to
overhaul the nation’s air trathic control system is now
beginning to shape up.

AMB's immediate program is scheduled to be
completed by vear end 1962, TThe fast moving ageney
(created only a vear ago) received SI5.1 million
in funds transferred from Defense and Commerce
Departments during  fiscal 1955, of which S10.9
million had been committed by the first of this
month (table).

Congress has budgeted S35 million for AN\ B i
fiscal 19359, and two big picces of that are alrcady
committed. The board will spend S12 million to
rehabilitate and equip the National Aviation Facili-
tics Fxperimental Center now sctting ap shop on
the site of the old Pomona Naval Air Station ncar
Atlantic Citv, N. J. The amount of RC\'s contract
to build an automatic communications svstem has
not vet been disclosed.

Major arcas of intcrest for AMB are mostly clee-
tronic:

«-CIRCLE 8 READERS SERVICE CARD

® Navigation: Svstem will relv on an airborne
device to provide continuous indication of position,
plus steering information to get to any sclected
point. This mecans not only a navigation system.
but also some sort of memory and computing device.

® Ground position determination: Sclf-contained
airborn¢ devices of required accuracy would be pro-
hibitively costlv. ANIB hopes to combine reasonably
simple and cfficicut airborne navigation units with
gronnd based aids to correet their errors. VORTAC,
radio beacons, Loran-C and similar aids answer some
of the requirements.

(Civil Acronautics  Administration is starting a
project to determine accuracy of ground aid stations.
I'ive new CAN planes equipped with precision auto-
matic tape-recording cquipment will flv the air
routes and record VORTAC and other beacon sig-
nals.  Airborne  Instruments Fabs signed a S2.9-
million contract on July 10 to develop and build the
recorders: interim cquipment shown on the cover
will do the job until N1s gear is ready.)

13



o Commmunications: Routine communications will
be made more automatic.  Controllers will query
aircraft, use transponded signal to derive position
data. Usc of voice chanmels will be limited to emer-
geney situations.

® Data-processing: I'nroute control centers and
some dense ternunal arcas will use data-processing
gear to keep track of controlled airspace and help
the controller it trafhe into it.

AMB is also trying to fignre out how to simplify
aircraft instrument pancls: how best to light run-
wavs and approach paths: whether bright paints and
lights will help craft see and be scen.

Right now the board is looking at proposals for
another kev Tink in the chain: an antomatic svstem
for coordinating taxiing and other ground activitics.
The system, dubbed TRACIE, will deteet and track
vehicles from touchdown to parking to takcoff, dis-
plav the ground situation for the controllers, program
airport movements and visually direct taxiing pilots.

Navigation

Nub of the complex air picture is that no one
Knows where planes are exeept when thev're on
the gronnd or over a fix. Withont position data,
controllers can’t fit planes into properly  spaced
rontes or landing patterns.

“If the pilot and controller could reach some sort
of advance mutual  understanding,”  comments
ANMBs Tlans Gicsecke, “and if the pilot conld stick
to the agreement, it'd cut connmunications by quite
a factor.”

“Our aim,” adds Giesecke, “is to keep precision
clectronics out of the airplane.” ANIB rescarchers
hope to sce industry come up with many possible
designs for the airborne parts of the navigation and
communication picture, will give illC\])Cll,\l\'C and
simple devices the greatest possible attention.

Airborne deviees could e dead reckoners, Doppler
svstems, even inertial gnidance. The svstem will be
able to work with any and all of them. Coupled
with the navigation unit will be a memory or storage
device and an clementary computer. Object of thc
airthorne cquipment is to tell the pilot not only
where he s but also what his hearing and velocity
should be to get him where he's going at the time
he's supposed to arrive. Data would be corrected
cither by the controller or by reference to VORTAC
or beacons.

Communications

The antomatic air-gronnd-air communications SVS-
tem, (AGACS) now being developed by RCA will
take the burden of rontine commmmmication out of
the pilot’s hands.

A controller fitting a plance mto his scctor will

14

dial the plance’s number. All planes will be multi-
plexed onto a common channel. Airborne  trans-
ponder equipment will automatically reply with the
planc’s code or identification, and with position,
bearing, altitude, possibly air speed. any other data
preset into the svstem. Ground-based radio direction-
finders will zero on the signal while the plane an-
swers, provide a check on bearing and range. 'I'he
pilot will not cven know he's being interrogated.

Data derived from automatic communication links
will go direetly to a computer, eventually will go
back to the |)1]()t from the controller as correction
data if needed. 1f the pilot has to answer, the con-
troller will tell him what frequency to use for the
Tesponsc.

Ground basced cquipment will be designed on the
no-more-complex-than-nceessarv idea. Radio  diree-
tion-finders are accurate enough for a large portion
of the airlines; with antomatic communications pro-
viding positive identification, d-f's will be able to
]()Catc and identify craft for the controller. Where
greater precision is needed, radar can be added,
possibly 3-1) radar or complex svstems based on
monopulse tracking radars where these become nee-
Cosary.

Radar alone cannot provide adequate identifving
mformation. TFF-tvpe radar heacons would increase
the complexity of airborne gear, load down some
tvpes of displav. ANIB is trving to steer clear of
IIFs, figuring that rdf and radar can work well
together since d-f's can sce through weather that
blinds most radar.

Data-Processing

General Precision Laboratories has a total of $8.2-
million in contracts to bnild enronte and terminal
data-processing centrals for New York enronte con-
trol and Idlewild Airport.

The enroute portion will he able to process 400
flight plans an hour, reecive change data from craft
m ﬂwllt contmually monitor (l\dl](l])lC airspace and
prov Idc the controller with plans for fitting trafhc
safelv into it. The terminal portion will program
landing sequences and takeofts to keep holds and
delavs over the terminal at a minimum.

Data from the curoute center will be antomatic-
ally forwarded by microwave or telephone link to
SAGI and Air Defense Command centers to help
them identify what's in the air. SAGIL hookups will
also help the centrals direct scrambling interceptors
through civil trafhc.

GPL's computer and RCA's AGACS will hoth be
tested during 1959 and installed m the New York
trafhc arca during 1960. New York is being used as
a test arca because its large volume of mstrument
trathc and prevailing weather make it a number one
candidate for the Arca Most Likely to Overload.
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New Business in Chemicals

The future looks bright as instrument engineers predict widespread

use of electronic controls in chemical plants this decade. More and

more engineers are now searching for new instrument systems to

fulfill growing requirements of process plants

Mipraxn, Nhca—MNlany imstrument engineers be-
licve that within this decade many chemical process
plants wiil be ahuost entircly clectronically  con-
trolled ' '

The Dow Chemical Company’s instrument men,
although reserving judgment on this issue, are con-
stantly sccking new ways of using instrumentation in
their plant here and at other facilities. They revise,
rework and design new circuits for equipment they
usc.

A few of their specialities include nse of digital
techniques  in - spectrophotometry and  multicom-
ponent infrared analysis. “The plant liere makes some
600 chemical products. most originating with a brine
basc.

Ninetv-oue engineers aud technictans work in the
mstrument department handling hundreds of thou-
sands of dollars worth of instruments. .\ recent
mstrument cost survey on production-sized chemical
process plants shows imstrumentation takes 25 to 30
pereent of total dircet cost. TTere are a few examples
of the part clectronics plavs at this moment in the
chemical industry:

One instrument designed by company engineers is
an infrared spectrometer used in the spectroscopy
laboratory. It maintains constant scrvo-loop gain
through changes in reference beam cnergy over a
range of 20 to 1.
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Also i the spectroscopy Taboratory, @ mass spee-
trometer is used for analvsis of rescarch-type samples
of chemicals and plastics (see cover). Company engi-
neers have provided the mass spectrometer tube with
a heated inlet. regulated power supplics and an
clectrometer amplifier and recorder for recording
mass spectrums.

I'he it records spectrums over a mass range of
12 to 300. This involves recording ion currents of
from 10 to 10" ampere.

In the monomer and resin section of the plant’s
plastics department, a  heat-distortion tester was
modified at a total cost of some $4,000. Four speci-
mens of a resin can be tested at one time. Purposc
is to check the deflection under a specified load over
a temperature range of 25 C to 270 C. The load on
cach specimen is 204 psi. The test requires a 2 degree
C risc per minute.

Important part of deflection is the first 0.01 in.
Iingincers are also interested in the shape of the
cntire deflection enrve np to 0.1 in. Dial micrometers
have been replaced by lincar differential transformers
whosc iuput is fed to a modified four-point recorder
driven in step with the temperature incrcase. The
modification cnables laboratory men to complete a
test run cven after working hours, with no onc in
attendance.

In the thermal laboratory (see photo at left, above)
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scientists have streamlined clectronic cquipment used
to make mcasurements of low temperatures and pur-
ity of materials.

\n adiabatic calorimeter was designed for use from
> to 330 K. It will operate by itself around the clock
and produce a record of all pertinent data. Its meas-
uring circuits include a platinum resistance thermom-
cter calibrated from 10 to 350 K by comparison at
43 points with a platinum resistance thermometer
calibrated by the \NBS.

‘Thermal Taboratory instrument men also designed
and built an automatic recorder for resistance
thcrm()mch"\‘, incor])()mting A C()ll]l)lctcl)' automatie
Wiheatstone bridge. 1t is built into a conventional
recorder, contains decade coils operated by a Geneva
gear mechanism. and increases the range of the
machine 100 times.

With it, a continuous record of resistance vs time
is made covering a range of () to 100 ohms that may
be read to 0.001 ohm = 0.001 olim. Used with a

PRODUCTION and SALES

25-ohm platinum resistance thermometer, a temper-
aturc range of —190 to 550 C can be covered with
a precision of 0.01 degree =0.01 degree.

Plant engineers have also bnilt polarographs (snch
as shown at the right, p 15) that automatically
record current-voltage curves of chemical solutions.

The curves are obtained by placing solutions in a
containcer or cell having a mercury anode at the
bottom and having a dropping-mercury  cathodc
Current measurements are made  while a direct
voltage is applied to the clectrodes and gradually
mereased. ast visual interpretation can be achicved
by using an oscilloscope with a polarograph.

These developments indicate the interest of the
chemical and other process industrics in clectronic
instrumentation and control—and thev forctell a vast
new nitrket in the not-too-distant future.

Thev also present a challenge to the clectronics
manufacturers to become familiar with the needs of
the chemist and develop means for solving them.

CLOSED-CIRCUIT TV SALES

$30
$20 -

$10

MILLIONS
OF

DOLLARS

1954 1955 1956 1957 1958 1963
—ACTUAL ESTIMATED

SOURCES: EIA ACTUAL,ELECTRONICS ESTIMATED

1958 1963
ESTIMATED ESTIMATED

Closed-Circuit Tv Sales to Rise

Crosep-cireurr v sales niay be in
for a substantial increasc this vear,
a recent Evrecirosics survev indi-
catces.

Composite  opinion  of several
sales exccutives in the closed-circuit
tv ficld is that sales will total $7.3
million this vear and $25.8 million
by 1963. The more confident fore-
casters look for sales of $11 million
m 1958 and $48 million five vears
henee. The more conservative ones
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anficipate sales of $5.5 million this
vear and $13.5 million in five years.

The survev also shows that the
composition of closcd-circuit sales
is expected to change, with in-
dustrial and commcercial users ac-
counting for an increasing share of
the total. It is thought that salcs
currcntly are split 60-40 between
mdustrial-commercial  users  and
military uscrs. By 1963 the indus-
trial-commcreial  portion  is  cx-
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pected to iucrcase to 71 percent,
while militarv declines to 29 per-
cent.

Last vear sales totaled S5 mil-
lion, according to the latest figures
from the Electronic Industrics As-
sociation. Sales were S1 million
n 1954,

Fhe vearlv pereent sales increase
has ranged between 50 and 100
pereent v the vears from 1954 to

1957.



Simpler Work Saves Money

About $750,000 was saved last year by one firm carrying out an

extensive work simplification program. Employees respond by pitch-

ing in and following program motto: ““Work Smarter Not Harder”

DALLAS—A WORK SINPLIFICATION  PROGRANT licre
saved one firm about three-quarters of a million
dollars last vear, it’s now learned.

According to company officials, Texas Instruments
achicved these results in three steps: securing fuall
support of top management, carrving the program
to all cmplovees. and getting top-flight people to
exceute the program.

Apparatus Vice President W T, Jovee says, “T'he
program cxtends from design to the asserbly lines.
Thus we get an awareness of cost control throngh
out the plant without having to use the prosaic

Work simplification class in scssion. Bullctin board
shows projeets, approximate savings on cach

expression, *Let’s reduce costs.” In the long run. pro-
gram helps by not letting costs inch up in the first
place.”

Work simiplification courses are the backbone of
the program. ‘I'wo types of courses are held, one
for supervisory and technical personnel, the other
for production workers. The course for the super-
visory people runs 24 honrs, with a two-hour class
held once a week. The production classes cover
14 hours.

The training course includes  philosophy,  tools
and techniques.

The philosophy is explained as a state of mind
which requires a questioning attitude on the part
of all personnel and acceptance of change without
loss of motion or creation of organizational friction.

Tools and techniques involve methods of the
industrial engineer, such as the flow process chart,
right and left-hand chart and multiple-activity clart.

The company has work simplification hranches
in the Industrial Engineering Departments of two
divisions—Apparatus  and  Semiconductor-Compo-
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nents, Iach branch has three men trained in work
simplification.

As initial training. work simplification persouncl
attend a conference held cach summer at Lake
Placid by Allan 11, Mogenson, consulting indus-

trial engineer.

Classcs at the plant are conducted in a confer-
cuce room cquipped with sound projector, opaque
projector, cork boards and other cducational aids.
Fach class usually consists of 16 emplovees. Mewm-
bers arce picked by supervisors of different depart-
ments. Fach department has its quota.

Iimphasis is on individual participation.  1%ach
member is asked to bring several problems from his
own work arca. ‘lhe goal is for cach person to
successfully complete one project before the course
1s finished.

Ccecil Dotson, operations manager of the Semi-
conductor-Components division, savs, “Flicre is no
financial remuneration under the program because
it isn't nccessarv. ‘The company feels emplovees
interested in their jobs will accept the challenge of
improving 1f given the opportunity.”

“This is in line with the motto of the program,
which is "Work Smarter Not Tarder.”

An integral part of the program is a graduation
banquet where recognition is given cach emplovee
who has completed the course. Also, accomplish-
ments of cach cmplovee are detailed.

Dotson savs, “NMain benefits are that long-range
program creates an atmosphere favorable to change
and mvestigation of new ideas. This attitude makes
cost teduction possible.”

Movie making is part of job in work simplifying. TFilns
give emplovees recognition, provide training aids, keep
management informed
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Guide for Writing Reports

Excinerrs 1opay pevore about 10 percent of thar
time to writing, a new survey shows. But most cngi-
necrs feel only a quarter of this time is productive.

An engineering-writing job boils down into two
parts: getting the data on paper, then polishing it.

Only the engincer can do the first part. "The con-
tent of a report comes from him: his work, his idcas,
his conclusions.

The chart, above, shows the lengths of time
required by typical engineers to prepare first drafts for
technical reports of various lengths. Report lengths
arc cxpressed in pages: 500 words of text or an illus-
tration that occupies 70 squarc inches, or any com-
bination. About a third of cach report consists of
illustrations. The times do not include hours spent
polishing drafts. 'The working times do allow for
usual daily intcrruptions.

Since no two people work at exactly the same pace
nor arc any two writing jobs alike, results shown
in chart are expressed as probability distributions.

The chart has two uses. It solves a report-writing
problem in either working hours or pages. If the first
draft of a report is duc in a wecek, the engincering
manager should plan on about 12 pages. Approach-
ing the problem from the other side, if the engincer-
ing manager outlines a report and cstimates that the
material will fill eight pages, he should allow about
25 working hours to produce the approved draft.

Ilere is onc common complication, howcever,
When the author starts to describe his work in words
and diagrams, hc often finds his information 1s
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incomplete. So it’s back to the laboratory to get
morc data. This is onc of the great values of report
writing, It scparatcs facts from assumptions, conclu-
sions from hunches. For reports over six pages,
added engincering accounts for much writing time.

Before an engineer starts writing, he would often
do well to talk with an C\pcricnccd writer or cditor.
The cditor can hclp organizc his material.

‘There is no universal rulc cither that “cvery cengi-
neer should be his own writer” or that he should
“turn the writing over to a specialist”. Somc portions
of any new report can ouly be written by the cngi-
neer who did the work. Other parts can frequently
be added later to advantage by a writer or cditor.

Here is why an outline is essential: It can show
who is to write cach part of the report, where or from
whom he is to get the information, and how long
cach part of the report is to be.

An outline is a technique for assuring that a report
says what it is intended to say.

But with cven the best outline, the author still may
have to rearrange the sequence of parts of the report.
A simple technique is to start cach part on a new
sheet of paper. Then later, the author can insert,
dclete and rearrange by simply shuffling the sheets.

When writing the first draft forget so-called rulcs,
such as “‘usc short sentences”. After the draft is com-
plete, the author can polish sentence  structure,
vocabnlary and punctuation. Better still, a technical
cditor can do it. In cither case, by using these writ-
ing aids, the author or groups of authors can save
time and produce an cffective report on schedule.
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Only Merck makes
all three forms of ultra-pure

SILICON

for semiconductor applications

Merck Polycrystalline Billets—have not been previously melted in quartz, so
that no contamination from this source is possible. Merck guarantees that single
crystals drawn from these billets will yield minimum resistivities over 50 ochm cm.
for n type material, and over 100 ohm cm. for p type material. Merck Silicon Billets
give clean melts with no dross.

Merck Polycrystalline Rods—are ready for zone melting as received . . . are
ideal for users with floating-zone melting equipment. Merck Polycrystalline Rods
(874 to 1014 inches long and 18 to 20 mm. diameter—smaller diameters on special
order) yicld more usable material. In float-zone refining one can obtain minimum
resistivities of 1000 ohm cm. p type with minimum lifetime of 230 microseconds.

Merck Single Crystal Silicon—offers manufacturers without floating-zone
equipment semiconductor Silicon of a quality unobtainable elsewhere. No crucible-
drawn crystals can match the reliability of Merck single crystal material in semi-
conductor devices. Merck Single Crystal Silicon is available with min. resistivity of
1000 ohm ¢m. p type. Other resistivities ranging from 1.0 ohm cm. p or n type up
to 1000 ohm cm. will soon be available.

© Merck & Co., Inc.

For additional information on specific applicatious and processes, write
Merck & Co., Inc., Electronic Chemicals Division, Dept. ES-2, Rahway,N.J.

ULTRA-PURE

sumou —a product of MERCK

BASE BORON CONTENT BELOW ONE ATOM
OF BORON PER SIX BILLION SILICON ATOMS

CIRCLE 9 READERS SERVICE CARD 19
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COMPONENTS and MATERIALS

Rare Earth Ferrites

Intensive research has paved way for early
use of yttrium-iron garnets in microwave

MaNuracTUuRERs of low-frequency
nmicrowave isolators and  rotators
arc now reported nearly ready for
commercial production of compo-
nents made of rare carth ferritcs,
perhaps by the end of this vear.
A number of firms and labs arc us-
ing them cexperimentally.

Evidence of the garncts’ lower
frequency  microwave value  has
been amassed by rescarchers since
the characteristics were first out-
lined in 1956. Even in polycrystal-
line form, they provide extremely
high resolution, low transmission
losses and low power requircments.

“These materials virtually climi-
nate the theorctical low-frequency
limit on mnonreciprocal microwave
devices,” states a Gordon McKay
Lab report, and “may make prac-
tical new devices based on non-
linear cffects heretofore observed in
ferrites at high power levels.”

Use of ferrites at low microwave
frequencics has been restricted by
large resonance line widths. At the
International Solid State Physics

Congress in Belginm last month,
Diamond Ordnance Fuze Labs re-
ported that vttrium-iron garnets
have the narrowest ferromagnetic
line width of any known material.

Working with single crvstal
spheres, Diamond Ordnance Tuze
Labs got linc widths of 520
millioersteds at 9.3 kme and 600
millioersteds at 3 kime. A com-
mercial producer of polyerystalline
matertal, reports line widths of 55
and 30 ocrsteds at the same fre-
quencies,

Saturation magnetization is also
low, varying from under 100 gauss
to 2,000 gauss at room temperature.
‘This, and line width, can be varied
over a wide span by varving the rare
carth or blend of rare carths used,
or by replacing the iron in the
crystal with other metals,

A number of low-noise ferromag-
nctic oscillator-amplificrs have been
made, or proposed, using single
crystals.  The high density and
diamond-like hardness of the poly-
crystalline material also indicates

they would be valuable as magnctic
rccording hcads.

Regular crystal  structure and
transparency of the ferrites are help-
ing rescarchers learn more about
magnctic  phenomena.  The rare
carths also show attractive crvo-
genic and semiconducting charac-
teristics.

Polvervstalline material can be
produced with consistent quality.
The materials are mixed as liquids,
rather than solids. Single crystals
are also grown from solutions.

Rare carth ferrites arc not cx-
pected to compete for applications
adequately served by other mag-
netic materials. Costs of the rare
carths are high, duc to limited usc.

IHowever, Battelle Memorial In-
stitute rcports, costs have been
slashed considerably in recent vears:
vttrium oxide from $2.50 to 35
cents a gram; samarium, from S3 to
25 cents a gram. Gadolinium,
which was not offered 10 ycars ago,
is $350 a pound. A number of
other industries arc also interested
in using rarc earths.

Domestic  supply is plentiful.
Consumption is 1,500 tons a ycar,
while the processing capacity in the
United States is around 10,000
tons. Tube manufacturers use small
quantities as electron tube emitters
and getters.

Silica Strains Helium From Natural Gas

TecnNicaL pErAiLs of Bell Labs’
new  helium  recovery  technique
were discussed this month at a sym-
posium attended by representatives
of 36 natural gas supplicrs and
equipment nanufacturers.
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The process—basically, straining
the hclium from natural gas with
silica capillary tubing—could solve
the United States’ hiclium supply
problem (FrectrONICS, p 27,
March 20, 1957).
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‘This three-foot-long helium separation tube will recover 200
cubic fect of heliwvmn a day from natural gas

20

Diffusion units could be placed
directly in gas pipelines or on
natural gas distribution tanks to re-
cover helium that is now lost. The
lab models used in rescarch work
would probably supply enough to
fill small quantities necded for cx-
perimental purposcs.

Helium is important to elec-
tronics: in cryostats, as a leak de-
tecting tracer gas in component
production, as an inert atmosphcre
in some production operations and
as a carricr gas in analvtical equip-
ment.

The experimental  diffuser s
about three feet long and about 1.5
inches in diameter. A similar cell,
with about two cubic yards of capil-
lary tubes could pass ncarly 1,000
cubic feet a day of helium at room
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temiperature, Raising the tempera-
ture to 400 C would yicld 100,000
cubic feet of liclium a day if helium
concentration in the gas supply is
maintained at onc pereent. Helium
made is 99.991 pereent pure.

At present, Burcau of Mines
plants rccover helium from helium-
rich natural gas wells. The gencral
method is to scparate the gases and
hiclium by liquifving them. This
requires large plants.

Silicone rubber forms high-temper-
ature vibration damper

New Gasket
Material Made

ResitaeNT SILICONE rubber scaling
and gasketing compound recently
developed by Counecticut THard
Rubber Co. approximates the com-
pression-deflection characteristics of
firm sponge while retaining me-
chanical, chemical and  dielectric
propertics of silicone rubber.

Usable temperature  rangc s
—100 F to 500 F. Its tensile
strength is 800 to 1,000 psi; clon-
gation, 600 to 800 pcreent; tear
strength, 120 pounds per inch, and
typical compression sct, 30 percent
of a 50 percent deflection after 70
hours at 300 F, according to the
firm’s report.

The company also produccs a
conductive gaskcting madc of alu-
minum alloy wirc cloth impreg-
nated with ncoprene rubber.  Its
clectronic uscs include waveguide

shiclding.
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THE FIRST MACHINE-MADE RF COIL FOR

OF VIDEO IF STRIPS

FEATURES

Design consists of a core and
outer case molded into a single
unit of rugged plastic. Mount-
ing lugs are extensions of the
coil itself . na separate
soldered pieces to loosen. Cov-
ered by U.S. Patent 2,836,805.

XL is completely encased in a

sturdy piastic cup; requires
less care in handling; designed
for hopper feeding.

Low-temperature coefficient for
inductive drift of plus 50 parts
per million per degree centi-
grade. Machine-made precision
eliminates rejects encountered
with handmade coiis.

XL colls cost less; require
smaller inventories because
they're available in unlimited
sLpply on short notice.

SQandard XL available in one
and two windings, complete
with adjustable tuning.

ESSEX

The new Essex XL — the first truly auto-
mated coil — is precision-made by high-
speed machinery for automatic or hand ir-
sertion into printed circuit boards.

Sturdily constructed, the patented XL eoil
is completely encased in tough, durable plas-
tic . . . in your choice of 8 brilliant colors.

The new XL coil already is saving money
for TV manufacturers who have adapted it
to the automatic assembly of video strips.
XL will speed your production, and reduce
your costs, too. Write today for more infor-
mation about this amazing new electronic
development.

We welcome inquiries from coil manu-
facturers interested in a license agreement
for the manufacture of this unique new coil.

Write today, on your

company letterhead, for
our free sample kit contain-
ng 4 Single Inductor Xt Coils,
and 4 Bifilar XL Transformers, in the
full range of 8 brilliant colors avail-
able for identificaticn and coding.

A MEMBER OF "HE NYTRONICS GROUP

550 SPRINGFIELD AVE., BERKELEY HEIGHTS, N. J. ° CRestview 3-9300
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ALTERNATIVE OFFER OF A LICENSE UNDER A BASIC-FEATURE

“SLEEPER” PATENT

IN T

REMOTE CONTROL AND COMPUTER FIELDS

The broad scope of our U. S, Patent No. 2.721.183 was
indicated in our full-page advertisement i p. 61 in the Mav
16, 1958 issue of Electronies, where, as a specific ilustra-
tion of just one feature of the patent. it was shown how
its Claim 11 might be read on one form of <hift register,

Because of the rapid development and modification of
the art during the many vears that elapsed between the
filing of our patent application (in 1915) and the issuance
of the patent. very costly procedures might now he re-
quired to determine the precise extent to which our
claimed features are involved in present-day  svstems.
Therefore. as an alternative 1o our previous license offer,
we now propose to grant blanket-tyvpe licenses on the hasis
of fees amounting to 1/1000th of the licensee's total nel
income from all sources (hefore taxes). with limits set
at 8200 minimum and $2.400 maximum per calendar
year.  There would be no separate initial fees to pav.
Thus, for example. a component manufacturer with less
than =200L000 per year net income thefore taxes) would

pay only 8200 per vear. while even the largest of com-
panies (whose pertinent husiness might represent only a
small fraction of its tofal husiness) would pav no more

than =2.100 per vear—und licensees would have the right
to terminate the license at any time on 60 days’ written

notice.
This offer expires October 1, 1938

Don’t miss your chanee to get your license at these
low rates. Write to us for details. We <hall be elad
to send you a copy of the patent. a set of “index™ notes
that relate the claims to pertinent portions of the
specifications and figures. a reprint of our May 16

Electronies advertisement, and a suggested form of

Heense agreement,

CALIBRON PRODLCTS
INCORPORATED

222 MAIN STREET
WEST ORANGE. NEW JERSEY

CIRCLE 11 READERS SERVICE CARD

theory « design + performance
of electronic circuits

ELECTRONIC SEMICONDUCTORS

Just Published. A rigorous and svstematic introduction to semiconductor
physics. developing the subject logically from simple concepts and giving
clear pictures of the conduction mechanism of electronic semiconductors
within the framework of the ftand mndcl. Among the book’s outstanding
features are the treatment of acceleration of electrons. the Zener effect,
etc. Book is a translation of the 2nd German edition of Livktronisehe
Halblciter by Eberhard Spenke. Translated by D. Jenny, H. Kroemer,
E. G. Ramberg, and A. H. Sommer, RCA Laboratories. 430 pp., 163 illus.,
$11.00

RANDOM SIGNALS AND NOISE

Just Published. An introduction to the statistical theory underlying the
study of rignals and neises in communications systems.  Contains an
introduction to bprobability theory and statistics. a discussion of the
statistical propertics of the Gaussian random process. a study of the
results of passing random signals and noises through linear

and nonlinear systems. and an introduction to the statistical A
theory of the detectlon of signals in presence of noise. By >
William B. Davenport, Jr., and William L. Root, Lincoln
Laboratory, M.I.T. 393 pp., illus.. $10.00

NUMERICAL ANALYSIS

ELECTRON TUBE CIRCUITS

New 2nd Edition Just Published. Discusses and evaluates the funda-
mental properties of electron tubes and their circuit operations—analyzes
tuned and untuned amplifiers-—and takes up in detail circuits essentlal
to modern electronic systems such as voltage, video. and power ampli-
flers: waveform generators: oscillators: modulators. ete. Scores of prac-
tical examples show vou best applications of theory. By Samuel Seely,
Case Inst. of Technology. 2nd Ed. 695 pp.. 739 illus., $10.50

BASIC FEEDBACK
CONTROL SYSTEM DESIGN

Just Published. Bases the study of feedback control system design on

complex frequency plane analyvsis—the root-locus. A wide range of

servo transducers and components are covered. Recent advances covered

include a sectton of gyroscopes and force-balance transducers. inertial

navigation; analvsis of nonlinear svstems such as the describing func-
tion technique and phase plane analysis. Frequency methods,
such as Nrquist and Bode. are included. By €. €. Savant,
U.oof Scuthein Cal. 418 pp., illus., $9.50

4 SEE ANY BOOK 10 DAYS FREE

) S —
/ McGraw-Hill Book Co., Dept. FL-7-25 327 W 4lst S1., New York 36
Send me book(s) checked below for 10 days’ examination on
approval. In 10 days I will remit for book(s) I keep plus few
cents for delivery costs. and return unwanted book(s) postpaid

(We pay delivery costs if vou remit with this coupoli—same I
return privilege.) |

Ju,“ Puyl.l.s.r??dA "C,"m/ m(‘- topies most ““'C“f‘ L) B l [ Spenke—Elect. Semiconductors. $11.00 S Kunz- - Numerical Analysis, $8.00
gty THGLEIEHEHG ! L i numerical solution of | O Davenport & Root- -Random Signals, $10.00 ] Secly -Elect, Tube Circ., $10.50
differential equations, both ordinary and partial. and in the | [ Savant -Feedback Cont. System Design, $9.50

solution of integral equations. Clearly explains the use of

finite-difference methods in obtainine numerical solutions to IM\uu ........................ Address ... ... i i e e ‘
problems—emphasizing procedures which can be most readily ICiL\‘ Zone State

programmed for an electronic digital computer. Many helptul | ¥ TUTRTTAtCofforeansaneeogace QS caca LAdS dacooagcnaadascooaaagooa |
techniques such as the use of lozenge diacrams tor numerica! | Position ... ... i e, Company.................. I
differentiation and integration are supplied By Kaiser S. I For price and terms outside U.S.. write McGraw-Hill Int'l.. N. Y. C. FL-7.25 |

Kunz. Riderfield Research Lab. 381 pp.. 40 illus., $8.00
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ENGINEERING REPORT

Circuits May Duplicate Some Brain Functions

ITUMAN RECOGNITION PROCESSFES will be Graduate School, Monterey, Calif. Known as the

duplicated by data-handling system under develop-
ment for the Navy at Cornell Acronautical Labs.
Called the Perceptron, the new system will use a
400-photocell mosaic to receive visual input and a
1,000-ccll associative unit to recognize what it sces.
Feasibility was tested this month with a conven-
tional 1B\ 704 computer. The Perceptron will
have applications in autopilots, automatic landing
systems, librarv rescarch and data-gathering svs-
tems. Its developers claim that it can be designed
to accept aural as well as visual inputs.

TWO GUIDED MISSILES, cach with an atomic

warhcad, will fumnish the Sundav punch of a
chemically fucled manned interceptor now under
devclopment. Propulsion system of the new F-
108 will be similar to that of the chemically fueled
B-70 bomber. Both airplanes arc being devel-
oped by North American. Same dcvclopment-
production technique alrcady used by the Air
Force for missiles is planned for the F-108 and
B-70. Groundwork for actual production is al-
ready being laid although the first F-108 test flight
may be two vears away.

NEW TRANSISTOR COMPUTER presently un-
der construction for the Navy will make usc of
more than 7,000 printed-circuit building blocks,
cach mcasuring 2§ by 2% in. Computer will be
used for advanced warfare studies at Navy’'s Post

HIGH-ALTITUDE BALLOON

CDC 1604 high-speed scientific computer, the
unit is being made by Control Data of Minne-
apolis. Work on a sccond CDC 1604 for the
Navy is scheduled to begin nght away.

TOOLS FOR SPACFE STUDY rccently disclosed

by GF include plasma jet generator, shock tunncl,
solar furnace and arc-discharge hypersonic gun.
The plasma jet gencrator will simulate high tem-
peratures of atmospheric recntry from outer spacc.
"T'he air-stabilized arc occupics a 14 by 3 ft cham-
ber and consumes 15,000 kw. The six in. by 120
ft shock tunnel Dblasts specimens with air at
speeds of Mach 15 to 25. The solar furnace
tracks the sun automatically, can subject specimen
to 3,000 C by focusing sun’s rays on it. Iyper-
sonic gun uscs arcs struck between cvenly spaced
clectrodes to heat helium which expands to drive
a projectile down a tube at specds of 60,000 fect
per second or more.

launched  this
month by Convair carried small radio transmitter
to permit tracking, ion collcctor and pressure-
measuring device.  Sixty-ft plastic tetrahedron
rose to heights of 120,000 ft. Later models arc
expected to reach 140,000 ft and carry more clab-
orate instruments to study ion density, free clec-
trons, cosmic dust, winds aloft, pressures, tem-
peraturcs, cosmic and solar radiation.

TECHNICAL DIGEST

¢ Temperature of small rotating
print-drying drum is controlled by
induction heating in National Rec-
search Devclopment Corp. system
in England. Spun copper drum is
single-turn  shorted sccondary of
transformer.  Induced current  of
2,500 amperes brings drum to 120
C working temperature in 90 sec-
onds and increases its resistance.
Resulting drop in primary current
actuates null-balance  comparator
circuit, amplificr, rectifier and relay
to give on-off control.

o T'ransistors dissipatc heat best
into vertical metal surfaces. Rec-
tangular fins with the short dimen-
sion vertical proved most cffective
in Motorola tests. For same weight,
magnesium  dissipated heat better
than aluminum and copper.

o Strophotron microwave oscil-
lator, devcloped in England, uscs
combination of magnetic and clec-
tric ficlds in resonant cavity to
make emitted clectrons move in
zig-zag path from cathode to col-
lector. ‘T'he longer that clectrons
stay in their spiraling zig-zag path,
the grecater is the microwave en-
crgy picked up by output coupling
loop in cavity.

e Unexplained rises in  signal
strength at about 900 miles during
ground-to-air scatter transmission
at 220 mc arc now under investiga-
tion by Air Force Cambridge Re-
search Center.

o Miss distances as great as 300
fect between missile and  target
drone arc accurately measured by
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usmg radioactive source of about ]
curic in tiny machine screw in-
serted in missile. Scintillation-type
dctector and recording or telemeter-
ing equipment are installed in
dronc. Detector output can also
be used to fire flare when missile
reaches predetermined kill distance.

e Precision miniature mctalfilm
resistors withstanding 250 C con-
tinuously can be made with values
up to 10 megohms, according to
Battelle. Various combinations of
chromium and silicon are evapo-
rated in vacuum and condcnsed
onto smooth hcated Pyrex base
having preapplied clectrodes. Tem-
perature cocfficient can be positive
or negative, and is ncar zero for
film thickness  corresponding  to
about 30 ohms per square.
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Three-Track Tv Tape System

BRITISH viewers are seeing tv pro-
grams that have been recorded on
standard half-inch magnetic tape.
B.B.C. is using the tape in a SYS-
tem called VERA for Vision Elec-
tronic Recording Apparatus.

A I5-minute program can be ac-
commodated on a 20}-inch spool. It
is recorded at 200 in, /sec nsing two
tracks for video, one for sound.

The incoming 3-me video signal
is split into two frequency bands of
zero to 100 ke and 100 ke to 3 me.
The high-frequency band is re-
corded directly, but the low band is
used to frequency modulate a one-
me carrier. The frequency devia-
tions are carried in the second
track. Modulation is only in one
direction, so that one me corres-
ponds to minimum video amplitude.
Four hundred ke corresponds  to
peak white.

This f-m carrier system hus been
adopted mainly to avoid the effects
of tape imperfections and spurious
amplitude modulation, which s
more noticeable in the low-fre-
quency components of the picture.
It also avoids the fall off in low-
frequency response which occurs
during playback as a result of the
slower rate-of-change of flux and
the increase of wavelength at the
high tape speed. A limiter is used

Air-Data Comp

\ ~ ——

uter Gets Checked

Just as in f-m receivers.

Unwanted amplitude variations
also occur in the 100-ke to S-me
video band, but these do not notice-
ably degrade the picture.

An f-m carrier is again used in
the third track to record the sound.

Extreme precautions have been
taken to maintain constant tape
speed. Very small fluctuations in
speed can cause noticeable hori-
zontal displacements in the repro-
duced picture similar to line
tearing. The initial tape drive is
on the spools themselves, with auto-
matic adjustment for the amount of
tape they carry. The final drive is
from a capstan that operates inside
4 loop of tape, providing drive for
both oppositely moving sides of the
loop at once. This system effectively
isolates the tape loop from speed
fluctuations in the spool drive.

During recording, the capstan
drive is synchronized with the 50-
¢cps power source. On plavback,
speed is controlled by a servo SVS-
tem that compares the reproduced
syne pulses with the station sync
pulses and applies appropriate cor-
rection signals. A tape speed accu-
racy of 0.04 percent is said to be
obtained.

Equipment frequency response is
flat to 2 mc and falls 3 db at 2.5 me.

'&-‘ﬂ

—7

Spinning gears and maze of wiring and electronic components is breadboard model of a

new central air-data computer being evaluated at Minneapolis-Honeywell's Aeronautical
division., Engineer is using electronic recorder to check operation. Computer will be used

to register and integrate all factors that m

which it is mounted
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ay be affecting the flight of an aircraft in
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MEETINGS AHEAD

Aug. 1-3: Texas Fleetronic Clinie and
lair, Statler-Hilton  Hotel, Dallas,
Texas.

Aug. 6-8: Special ‘I'ech. Conf. on Non
lincar Magnctics and Magnetic Am
plifiers, AL, Hotel Statler, Los
Angeles.

Aug. 13:-15: Conf. on Electronics
Standards and Mecasurements, Al
IFl.. NBC, National Burcau of
Standards Labs.. Boulder, Col.

Aug. 13-15: Sceventh Annnal Conf. on
Industrial Applications of Neray An
alvsis, Denver, Col.

Aug. 19-22: Western Electronic Show
and Convention, Los Angceles, Calif..
WESCON, IRE, WCEMA, Pan
Pacific Auditorinm, Ambassador Ho

tel, L. AL

Aug. 19:22: Pacific Genernal Mceting.
MELE, Senator Hotel, Sacramento,
Calif.

Aug. 26-Sept. 6: British National Ra
dio Show. Radio Indnstry Council,
Ilarls Court. London,

Sept. 12-13: Communications Conf..
IRE. Sheraton Monrose Hotel, Ce
dar Rapids, lowa.

Sept. 15-19: “Thirteenth Anunnal In
strument-Antomation Conf, and Fa
hibit, IS\, Philadelphia - Conven
tion Hall, Pa.

Sept. 18-19: National \ssoc. of Broad
casters, Fall Conf., Buena Vista Ho
tel. Biloxi. \liss,

Sept. 22-24: National Svmposium on
Telanctering, American Hotel, \i-

ann Beach, and Patrick Air Foree
Base (Sept. 25).
Oct. 1-2: Radio Interforence Reduc

tion, U, S, Arny Signal Rescarch &
Devel, Labs., IREL, Armonr-Research
Foundation, Chicage, 11

Oct. 6-8: Symposinm on - Fatended
Range and Space Commumcations,
IRE- and George Washington Univ.,
Lisner Anditorinn, Wadh, D, C.

Oct. 8-10: (Rl Canadian Convention
and Exposition. Flectronies and N
cleonics, Fxhibition Park. ‘Toronto.
Canada

Oct. 13-15: National Flectrone Conf..
I4th Annual, Totel Shemum, Cha

Cago.
Oct. 1315 Intermational — Svstems

Meeting, Penn-Sheraton otel, Pitts
bureh. Pa
urgh,
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J & L Comparators are ideally suited for
inspection of printed circuits — because they
provide coordinate measuring facilities cor-
responding to the method by which circuits
are dimensioned.

In mating the printed circuit with other
components, it is necessary that the terminal
points be located accurately. Also —to assure
a uniform flow of current through the con-
nectors, the drilled holes at the terminals must
be centralized within the circuitry.

A Comparator, equipped with a surface
illuminator, projects a reflected image to a
chart having radii and lines. By comparing
the image of the drilled holes to the radii on
the chart the size and location of the holes may
be determined.

True precision like this never comes cheap!

Of all the possible areas in which to economize, quality inspection is the least
promising. Why?

Simply because the kind of intensive research, painstaking engineering and top-
quality manufacture it takes to produce precision inspection equipment like the
J &L Comparator just CAN’T be offered at bargain-basement prices. On the other
hand, cheap equipment doesn’t belong in the same league with a J&L Comparator
when it comes to accuracy, speed, versatility and all-round dependability. When it
comes to true precision of inspection, a cheap comparator can prove to be terribly
expensive.

J &L Comparators come in 11 models, both bench and pedestal type.

= wm ww mm “The originator of machine tool standards in optical inspection’  wem wem wmm w——w—— -

JONES ¢ LAMSON 5]

JONES & LAMSON MACHINE COMPANY, Dept. 710, 539 Clinton Street, Springfield, Vt., U.S.A.
Please send me Comparator Catalog 5700, which describes the complete line of J&L Optical Comparators.

name title street

company city zone state
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MILITARY BUSINESS

Army Shows Missile Trends

Demonstration at White Sands
Missile Range reveals Army’s spe-
cial design requirements

WITITE SANDS. New Mexc: Besides putting on
a spectacnlar demonstration for 123 U, S, gencerals,
NATO brass. industry officials and the public. Army
vividly demonstrated to missile makers during its
recent two-day show here. what it needs and what
it is buving. Particular cmphasis was on clectronic
gronnd handling and test gear.

Recurring theme of Project ANINIO (Army Mo-
bile Missile Orientation) was Armv’s special reguire-
ments in mobility, portability, speed of assembly,
maintenance, compactness and simplicity of ground
handling gear. and  sclf-contained.  nonjanumable
guidance.

As for the demonstration. cve-opencers that went
oft with split sccond timing were: Tonest John,
equipped with nuclear \\dr]l(,d(] liberating a ncarby
mountain top: Nike-Hereules streaking np from
its pad and putting an end to a target dronce’s placid
flight: and Tawk, Dart. Lacross. Talos, Corporal
and Nike-Ajax all going through their paces.

Though not fired publicly, the solid-fucled Scr-
geant—described by an Army general as “America’s
ﬁrst truly sccond gencration surface-to-surface  tac-
tical weapon”™—was snceessfully fired on June 30.
Becanse of cvident progress on the system and

Amiv's need for the weapon, the Sergeant program
is to be aceclerated by oat least a vear. Lt. Gen.
Arthir C. “Trodean. Army Chief of  R&D. was
heard to comment.

Design features incorporated in the JPL/Sperry
Sergeant that Army likes provide a good idea of
future missile trends. Scergeant is smaller than its
predecessor Corporal (Sergeant is 32 ft long, 31
inches in diameter). 'The bird itself can be broken
down and xhip])cd in four reusable containers.
[intire svstem is built armmnd the plna-m replace
ment (()n(c])t AL test cquipment 1s - ¢o/No-Go.
housed in a single Army truck. Besides the truck.
the erector Tauncher is the only picce of equipment
needed i the lmnching arca. Guidance is inertial
and therefore self-contained and nonjammable.

An unexpected. and  highly dramatic. highlight
of the show revealed Army's increasing interest in
the use of armed helicopters.

Demonstrating the helicopter’s talent for surprise
attack under the worst terrain conditions possible
for surprising anvone, cight small Bell helicopters
appeared snddcn]\ from no\\huc—th(mgh probably
from out of Oulllu-—dnd spraved the field with
cannon, mddnnc gun and rocket fire. Another wave
of larger helicopters followed. further demolishing
the simulated enemy personnel and machine gun
posts. Tlot on the tail of this sccond onslaught,
troops moved on to a relatively tranquilized situation
and took control.

MILITARY ELECTRONICS

e ARDC's third balloon ascent.
called Man Tligh 111, is scheduled  tioun.
to carrv a heavily transducerized
man i a 9-ft by 3-ft capsule to
100,000 ft altitude late  next
month. Purpose of the project is to
gather psychological and physiologi- — Lusser, R&D div.,
cal reactions of the occupant. An
claborate telemetering svstem will — nal.
antomatically  transmit - back  to “Recently,”
carth data sensed by the trans-
ducers. including heart beat, res- traced  to their
piration, body temperature.  tem-
perature inside the capsule and on

way  communication  with  the
ground on h-f and vhf radios. A

portable tape recorder inside the

26

capsule will store other informa-

e In the field of guided missiles,
clectronics are contributing heavily SAGE. Also. a S1,224.769 con-
to unreliability, according to Robert
()rdn.mcc Nis-
siles Laboratories, Redstone Arse-
Lusser savs, “all fail-
ures of a guided-missile type were
ultimate  causes:
nonc was caused by airframe com
poncents, three pereent were cansed 600 special  purpose cable  as-
the skin, Occupant will have two- Dy hydraulies,  seven
booster componceuts, 30 pereent by
propulsion  components, and 60
percent by clectronic components.”

CONTRACTS
AWARDED

Lewvt gets $2.5 million contract
l with USAI for transistorized indi-
cators, known as Coordinate Data
NMonitor OA-1163. to be used with

tract with Armyv Signal Corps for
manufacture of high speed  com-
munication cquipment,

Colling gets a 4,277,500 contract
with \nn\ Signal Supplv Ageuey
for 600 radio scts. AN/V R(‘ ei
600 radio control sets, C-1439. and

sciblics. Also, a $4.906.759 con-
tract for 45 radio scts, AN/IFRT
and 45 modulator-oscillators, AN/
CRA-32,

pereent by
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RCA wins a S1,541.130 contract
with Army Signal Supply Agency
for service test of arca communi-
cation svstem and application.

Columbus Electronies, Yonkers,
N. Y., gets a $360,000 contract
with BuShips for high power filters
for radio transmitters and fre-
quency meters.

and get these

5 BIG ADVANTAGES

Higher Dielectric Retention ® Greater
Flexibllity ® More Heat Resistance @
Available in Coils ® Can be After-Treated

Texas Instruments gets a $5,928,-
000 contract with CAA for 19 air-
port surveillance radar units, bring-
ing the number of radar units on
order from 1T to 35. Designated
the ASR-5, the cquipment will be
identical to the ASR-4 now on
order. Altitude coverage will be up
to 27,000 ft. Icach unit will have
four 16-in. indicators, three for
operational use and onc for stand-
bv.

Martin gets an $8,727,000 contract
with the Anmy for R&D on the
solid-fucled Pcrshing missile.

Magnetic  Amplifiers, Inc., New
York, gets an additional production
order from Martin for autopilots
for the Mace missile. Total con-
tracts for Matador and Mace mis-

siles to date: ST million. AVAILABLE IN ® Even under the most severe operating con-
FOLLOWING ditions, Varfil Sleeving and Tubing retains its

. . . . NEMA CLASSES : average dielectric strength. Twist it, tie it,
Woestern Electric reecives a $15,- CLASS B-A-1 bend it, wrap it, knot it. Remains just as
009,489 contract with the Army for 7000 Volts Average pliable as when you started. Won't crack,
Nike-Ajax and Hercules equipment. CLASS B-B-1 el or suffer dielectric loss. Heat Varfil 2000
ROULRVaIts]Averaae ours at 110° C.—1,000 hours at 125° C.—

Chrysler is awarded a $6,059.000 §§3§§,§,‘.‘;}.,,,. and even for extensive periods at 150° C. It

won't break down. Can be after-treated in
baking and varnishing operations. Reacts
better than other oleoresinous materials and
synthetic coated tubings. Available in handy
coils so you can cut the exact lengths you
need . . . no waste. Standard colors. Wide
range of sizes. Send coupon today for free
sample folder.

EXCEEDS OR MEETS ALL A.S.T.M. SPECIFICATIONS.

contract with Army for work on
Redstone missile components.

CLASS B-C-2
1500 Volts Average

Packard-Bell gets a $7.3 million
contract boost for ground support
cquipment for IRBNI 'T'hor, bring-
ing the total to $14 million.

CORPORATION

Ramo-Wooldridge is awarded a X Mékers of Electrical

o . )
S13%F million contract with the | Instilati . |
. X i ' nsulating Tubin
Ay for installation and opceration I X and Slgeving g VARFLEX CORPORATION :
of an automatic data processing svs- : 506 W. Court Street, Rome, N.Y. |
tem at Anmy Llectronic Proving | Please rush free folder containing samples of Varfil Sleeving and Tubing. Also include |
Ground, IFort 1Tuachuca, Ariz. 1 details on electrical tubing or sleeving you suggest using for |
! i
Belock Imstrument receives a S2 = N Title |
million Army contract for produc- I |
. ‘ . Company. |
tion of a new gun data computing | |
svstem for control of artillery fire | Street |
power for the 105-mm and 155- I ciy Zone State |

mm howitzers. e B e ———
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NEW PRODUCTS

Higljligh’r

Oscilloscopes

Lavoic Laboratories. Ine.
vertical preamplifier design

Flectronic "Tube Corp.
two-chanuel wnit

Waterman Products Co.. Inc.
portable oscilloscope

Allen B. l)u.\l(mt l,:lbs. Inc.
general purpose oscilloscope

Advanced Flectronic Mfg. Corpe.
5-in. 42 scope

T exacriNe specifications required in missile rescarch aud  testng
have set new standards of accuracy and reliability.  These are reflected
i the design of new and improved oscilloscopes recently anronneed.

Allen B. DuMont Laboratories, Inc.. 750 Bloomheld Ave.. Clifton,
N. T, (G comes out with the 401-A genceral purpose I-f osci‘loscope.
It has controls for calibration sctting or switching from antomatic to
driven sweep: metric calibration and readont: a triggered shutter for
beam brightening: and continnons nse of Xoand Y-aamplifier controls.

Now available at Advanced Flectronic Mfg. Corp., 2116 S. Sepulveda
Blvd.. Los Angeles 25, Cabif. (51) is a 5-in. +gun scope incorporating
interclangeable amplifier and sweep generator modules. Fight inde-
pcn(lmﬂ\ -controlled modules are (()ml)mc(l inn the 200-D.

Pektronix, Inc., P.O. Box 831, Portlind 7, Ore. (32) has the tvpe
5510 a de to 25 me dual-beami plug-in oscilloscope. Al tvpe 53/54
plug-ir mnits can be used in both vertical channels, providing a high
degree of signal-handling versatility.

\ hwo-channcl oscilloscope (K-260) s reported by Eleetronic 'Tube
Corp., 1200 I Nlermaid Lanc, Philadelphia 18, Pa. (331, It featnres
identical, high-stability vertical amplifiers covering bandwidths from d-¢
to 500 ke with sensitivitics as high as 200 v per o,

Lavoic Laboratorics, Inc., Matawan-I'rechold Rd.. NMorganville, N ]
(54) mannfactures ths LA260 oscilloscope which has a plagin single
or dual trace vertical preamplifier design. “Uhis provides a super-regu-
lated power supply for all voltages including d-¢ filament supply.

Portable oscilloscope  (direet reading Pocketscope high-gain modcl
S-17-\v may now be had from Waterman Products Co., Inc., 2445
Fmerald St Philadclphia 25, Pa. (35). It weighs less than S b,
is 43 in. high, 5% . wide and 10 m, deep.

For more information use READER SERVICE Card

28 July 25,

Tektronix, Inc.
phig-in tvpe

Microminiature Pot
new resistances

Ao FnrcrroNies Associvies. Inc,
99 Dover St Somerville, Nlass.,
has added 30 ohm, 15 K, 50 K and
100 K resistance values for Aceset
nicrominiature.  precision. wire-
wound potentiometers. TTigh tem-
perature cveling <tability is made
possible through  the use of 20
ppm temperature cocthcient wire.
Ilectrical  specifications feature:
heat dissipation, 2 w at 60 C: volt-
age breakdown, 1,000 v d-¢; clectri-
cal angle, 325 deg nominal; resist-
ance  tolerance. =10 pereent:
imaarity, =5 pereent. Cirele 56
on Rcader Service Card.
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Toroidal Inductors
in miniature size

\rvorp NMacxeries Core., 4613
W Jefferson Blvd., Tos Angeles 16,
Calif. Nliniature toroidal inductors
are announced.  Inductances range
from 1 mh to 7 henries, ina aseful
frequency range of 100 eps to S0

V-U Meters
takes less space

Assenpry Prooucts Ixe, 75 Wil
son Mills Road. Chesterland, Ohio,
offcrs vou micters that meet Ameri-
ann Standard C16.5-1954. but oc-
cupy at least 15 pereent Tess panei
space than comparable units, Thev

Tv Sweep Generator

for vhf and uhf

Trronie Inpusrries, Beeeh Grove,
Ind. A new tvosweep generator
series 1y available in two tvpes. for
both viif and uhf tv use. The vhf
units feature clectronic sweep. high

Frequency Divider
highly stable

Rixox IrencrmroNies. Inc.. 2414
Reedic Drive, Silver Spring, NMd. A
new series of binary dividers. cm-
ploving a combination of two ag-
netic memory cores and a single
transistor, can be cascaded to pro-
duce a division ratio of 2 to the
07 opower where nT s cqual to
the number of dividers in the chamn.

P-C Trimmer
subminiature

Trenzorocy Insrriniest Core.,
331 Nain St Acton, Mass. Tape
TPC is a trim, shim trimmer for
printed circuit assemblics, Perform-
ance is exeellent and dependable in
applications where operation ranges
from — 35 C to + 225 C. Reysist-

ke, Maximum Q for a typical
50-mh inductor operating at 11 Mo
is 130, Fullv encapsulated and her-
mctically scaled, they meet NTLAE
52728 and NMIHL-T-27A spees. 'The
scries 78T Tine iy designed for p-c
Doards or stacking on a single serew
for chassis wmounting.  Circle 57
on Reader Service Card.

|

output (1 v and wide sweep width
125 me). They cover channels 2-13
me and i-f,and Tave ernstal con-

_ K

troller markers on cach  clhanncl.
I'he ubf tvpe units cover a fre-
queney range of 460910 e, with
a sweep width of 0-50 me. Output
is 1 v into 50 ohms, Both tvpes

&
g}f\&@:"-

wﬁf RN
Simple feedback circuits are cm-
ploved to alter the ratio of any

N

ance ranges are available from 100
to 30 K ohms. Power rating is 1.0
wat 75 C derated to zero at 225 C.
The  high  temperature-resistant

Linear Motion Pot
tubular type

Bourxs Lasoryvrowries, Inc. P.O.
Box 2112, Riverside, Calif, Modcl
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are supplied in the new model 561
housing that exposes only the in-
dicating arca. ‘The romaining 30
pereent of the meter s monnted
behiind the pancl. The new meter
has o response time for a step
chiamge of 0.3 sce = 10 pereent.
Overshoot s 1 to 1.5 pereent.
Circle 58 on Reader Service Card.

are flat within 5 pereent. Cirele
59 on Reader Service Card.

gronp of dividers and thus provide
a means for obtaimng anv required
division of less than 2" “T'ypical of
s uses isoan arrangement  of
dividers for obtaiming a 1.000 cvele
pulse output from a 100 ke sine
wine frequeney standard. A 1.000
to 1 division from a 1 mc stimdard
is abso possible. Fach Dinary divider
i mounted on a p-¢ board and
solidh encapsnlated i epoxy resin,
Circle 60 on Reader Service Card.

plastic housing is virtuallv her-
mctically scaled for moisture-proof
operation. A 37 turn lead-serew
adjustment permits fine trinuming.
Pretinmed leads accommodate hot-
tin dipping technigues, Spacing of
leads are in multiples of 0.1 in.in
accordance with standard p-¢ sepa-
rations. Cirele 61 on Reader Serv-
ice Card.

158 Timear motion pot features com-
pact. tubular configuration which
permits istallation mside an actn-
ator. ‘I'lic miniature position trans-
dncer is noise-free at 25 ¢ vibration
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| TRACY, CALIFORNIA |

Son Francisce @&

CITY OFFERS CHOICE INDUSTRIAL
SITE AT $2500 PER ACRE

® Three acr- site now availahle in tract being
sold by City of Tracy. Price includes water
and sewer lines to property.

® All utilities adjacent. 1ail. excellent street and
highway access. SP spur. Near US 50. Modern
new plant has built on first 3 acres sold.
Investigate Industrial
Opportunities in Tracy

® Koy I| ||| bottation Center For Senving
the Wes

® | lumu| In:ln trial Nites, 5 to S0 aeres

® Protessional  Engineering, .\wlmu'ruml.
Constiuciion Services Available

& Excellent Business Clinate aml Master
I"an

® tiub ot Recreational, Educational A¢
TIVitle

Write Today:
Factual Industrial Sites File

Tracy District Chamber of Commerce
Tracy, Colifornia

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 pald 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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levels. It operates at 20-2000 cps
without clectrical discontinnity or
crror greater than 3 pereent. Inde-
pendent hincarity - determined by
continons plot is + 0.5 pereent
for modcls with travels nnder 1 in.
and = 0.3 pereent for anits exceed-
mg 1 m. travels. Standard  travel
ranges are 1. 2, 3 and 4 in, with
the body lengths of 3, 4.5 and 6
.. r(spuh\nl\ Resolution ranges
from 0.001 to 0.004 in., (ILp(n(Img
on length of travel and resistance.
Circle 62 ou Reader Service Card.

Analog Computer
desktop size

Doxxer Sciextirie Co.. Concord.
Calif.  NModel 3400 analog  com-
puter with full complement of 10
chopper-stabilized  printed  cirenit
amplifiers, built-in null voltmeter,
evelic reset generator, all power
sapplies and problem board sclls
for $2,285. Circle 63 on Reader
Service Card.

Event Recorder
for —40 to 200 F

ABROPHYSICS DDEVELOPNMENT
Corr., P.O. Box 689, Santa Bar-
bara, Calif. A recoverable pulse
cevent recorder which monitors ac-
curately whether or not an event oc-
curs has been developed for use in
missiles, sleds and other test ve-
hicles. Designed to withstand high

July 25,

mipact forces, it has a sclf-con-
tained clectrical system. In opera-
tion, a given signal fires a flash
tube, which is recorded on a frame
of photosensitive film secured n
the  armored,  light-proof — cap.
Weight of the recorder is 1 1.
Circle 64 on Reader Serviee Card.

Commutator
high-speed device

CoxNsorina1ep  FLECTRODYNANICS
Corpr.. 300 N. Sicrra Madre Villa
Pasadena, Calif. Type 33-514 high-
speed commutator provides a means
for sequentially sampling. one at a
time, a multiplicity of voltages. Up
to 100 inputs mav he samplcd and
these inputs can be aceepted inta
the MilliSadic data-processing svs-
tem at a rate of up to 1,200 samples
per see. Up to now the MilliSadic
las been limited to 400 samples
per see. Cirele 65 on Reader Serv-
ice Card.

Precision Pot
saves size, weight

Prrkin-ISiarer - Core.. Norwalk,
Conn. "T'he Veristat precision a-¢
potentiometer is a highly lincar
voltage dividing deviee which can
also be made to conforn to any
mathematical or empirical function,
cven those which contain multiple
slope reversals. It combines an
antotransformer  with  an inter-
poliating resistance to relate a me-
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chanical shaft rotation to an clec-
trical voltage. The Vemnistat s
finding wide application 1 servo
svstems and special purpose com-
puters. It is used in missile and
aireraft gronnd test gear as well as
i control and goidance systems,
Circle 66 on Reader Service Card.

Capacitors
for filter networks

Firar Caracrrors. Inc.. 3400 Park
Ave,, New York 560 NUY. A line
of low cost capacitors for usc in
filter networks featuring close toler-
ance and high stabilitv hias been an-
nounced. ‘The mimaturized units
have been designed to achieve a
tolerance of 1 pereent, and a tew-
perature cocfheient as low as 100
parts per million. For maximum
flexibility, the capacitors arc avail-
able in polvstyrene, Nylar and sili-
conc-paper  diclectric.  Circle 67
on Rcader Scrviee Card.

Sensors
voltage, frequency

Jorban Errcrrovics, Division of
The Victoreen  Instrument  Co.,
3025 W. \lission Rd., Alhambra,
Calif. Voltage and frequency Sen-
sors that switch in a step function
from full-on to full-off have been
developed. They are available in
cither the magnetic amplifier or
transistor amplificr tvpes for moni-
toring undervoltage, overvoltage, or

voltage band. and sensing under
frequencey. overfrequeney, or fre-
queney band. Nominal  voltages
range upwards from 18 v a-¢, or d-¢
with accuracy of == 1 pereent. Fre-
quencies nominally are 300 eps a-c.
or higher. with accuracy of =2
pereent. Small dimensions of the
Scnsors open new arcas of applica-
tion in aircraft safetv and warning
devices, signal circuit condition in-
dicators. missile telemetering cir-
cuits and remote imdicator pancls.
Circle 68 on Rceader Service Card.

Pulse Counter
four-range meter

Ianiner Erecrroxics Co., Inc,,
P. O. Box 531, Princcton, N. J.
The N-701B logarithmic count rate
meter 1s designed specifically for di-
rect counting of pnlses resulting
from nuclear disintegrations, ‘There
1S a maximuim-count limit switch
that may be used to activate an
alarm system or other exterual de-
vice that will signal the presence of
excessive radiation.  Cirele 69 on
Rcader Scervice Card.

Magnetic Clutches
and clutch brakes

PIC DesicNy Corp., 477 Atlantic
Ave., Fast Rockawav, L.I.. N. Y..
offers a complete varietv of newly
designed  magnetic  clutches  and
cluteh brakes in Mark 14 or Size 11
frame dimueters. ‘Thev feature out-
put torques to 16 oz in.; power con-
sumption, 3 w. Circle 70 on Reader
Serviee Card,
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PRODUCTS

TRANSISTOR
OSCILL.ATOR

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
L]

Sandwich 1, lllinois

CIRCLE 15 READERS SERVICE CARD

MANUFACTURING
FACILITIES
FOR PRECISE
ELECTRONIC
INSTRUMENTS

SEND: FOR

SEISMOGRAPH
SERVICE CORPORATION

PLANT FACILITIES

BOOK
[ ]

2
(B
@t Pro.BOX 1590
Seismograph Service Corporation
TULSA, OKLAHOMA, U.S.A.

CIRCLE 16 READERS SERVICE CARD
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TV tube manufacturers

depend on Stokes aluminizers

Stokes twin-tube aluminizers are fully automatic

offer high production rates for black and

white screens or color plate processing . . . service
any type tube, including the 110° bulb and

special C.R.T.’s.

These are some of the users of Stokes aluminizing equipment.
Call on the Stokes Advisory Service for application information,
or write for data and specifications sheet.

American Standard TV Tube
Jamaica 33, N. Y.

Arcadia Development Company, Inc.
St. Louis, Mo.

B & L Electronics Industries Limited
Montreal, Quebec, Conada

Budco, Incorporated
Lovisville 8, Ky.

Claremont Tube Corporation
Long Island City, N. Y.

Continental Electronics
Philodelphia, Pa.

Durabeam Electronics Company
Independence, Mo.

Electronic Tube Corporation
Philadelphia 18, Pa

National Video Corporation
Chicago 32, il

Vacuum Equipment Division
F. J. STOKES CORPORATION
5500 Tabor Road, Philadelphia 20, Pa,
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Pan-American Electronics Inc.
Miami, Fla.

Pioneer Electronics Corporation
West Los Angeles 64, Calif.

Progressive Electronics Company
Yonkers, N. Y.

Radio Corporation of America
Lanccster, Pa. and Marion, Ind.

Sylvania Electric Products Co., Inc.
Seneca Falls, N, Y.

Theta Electronics, Inc.
Greensburg, Pa.

Thomas Electronics, Inc.
Passaic, N. J.

Tung Sol Electric Co.
Ecst Orange, N. J.

July 25,

Literature of

MATERIALS

Copper-Clad Laminates. National
Vulemized IMibre Co.. 1058 Beach
St., Wilmington 99, Del. Describ-
ing the company's line of copper-
clad  Phenolite, a 6-page folder
charts performance and illustrates
Il grades of copper-clad materials
for printed-circuit applications. Tt
also lists tvpical uses for these ma-
terials. Cirele 71 on Reader Scr-
vice Card.

COMPONENTS

Ceramic  Capacitors.  Nucon
Corp.. 9 St. Francis St., Newark 3,
N. J. Bulletin 11-1 deseribes a com-
plete line of subminiature ceramice
capacttors in a four-page brochure.
Axial leads, stand-off units, ribbon
leads, multiple units and various
terminal arrangements are shown,
Circle 72 on Reader Service Card.

FHermetic Seal Connector. Dejur-
Amsco  Corp., 45-01  Northern
| Blvd., Long Island Citv 1, N. Y.
’ The illustrated Series 1400 bulletin
| gives specifications, outline dimen-
sions and general information on a

compuct and ruggcd connector de-
’ veloped primarily for aircraft appli-
cations. Circle 73 on Reader Scrv-
ice Card.

Microwave errite Devices. Cas-
cade Rescarch Division, NMonogram
Precision  Industries,  Inc..  lLos
Gatos, Calif., has issued a new
short-form catalog coveriug a line
of ferrite components.  Included
are load isolators, modulators, cir-
culators  and  cirenlator  switches,
Circle 74 on Rceader Service Card.

Silicon Reetifiers. Sarkes ‘arzian,
Inc., 415 N. College Ave., Bloom-
ington, Ind. Data sheets No. 27
and 28 cover the J-1 and J-2 series
silicon rectifiers. Llectrical ratings,
characteristies and ontput voltages
ar¢ shown. Circle 75 on Reader
Scrvice Card.

Subminiature Filter. ["he Daven
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the Week

Co,, Livingston, N. J. A new 4-page
brochure on the subminiature LC

“Egg Crate”™ filter line is an-
nounced. 'The unit’s basic theon
and a representative list of possible
apphcations are ¢xamined. Circle
76 on Reader Scrvice Card.

EQUIPMENT

Automatic Voltage Regulators.
The Superior Electric Co., Bristol,
Conn. Complete standard Tine of
Stabiline tvpe ENIT (Idleetro Ne-
chanical ‘I'mnsistorized) automatic
voltage 1egulator is deseribed in 12-
page bulletink S35SEN'T recently
published.  Circle 77 on Reader
Service Card.

Microphone Calibration Svstem.
Transducers, Inc., 2957 [Honolulu
Ave,, La Crescenta, Calif. A new
high level microphone calibration
system for sine wave operation is
described in a free engineering
specification sheet. Circle 78 on
Reader Service Card.

Semiconductor  Power Supply.
Power Sources, Inc., South Ave.,
Burlington, Mass. Brochure ES-
4000 describes  the characteristics
and performance data on the com-
pany’s new PS-4000.\ transistorized
power supply. Circle 79 on Reader
Service Card.

FACILITIES

Capacitor Specifications.  Vitra-
mon, Inc, P.O. Box 544, Bridge-
port, Conn., has published a bulle-
tin showing the tests to which its
fixed poreclain diclectric capacitors
are subjected to assure mecting high
rcliability specification.  Circle 80
on Reader Service Card.

Component Embedment.  Plas-
tronic lingincering Co., 721 Bos-
ton Post Road, Marlborough, Mass.
A recent brochure announces avail-
ability to the clectronic industry of
acomplete  epoxv  encapsulation
service. Circle 81 on Reader Serv-
ice Card.

- MARK i rapidly, clearly, dvrably
.. with the MARNEM METHOD

| 24 HIGH PRODUCTION MARKEM MACHINES
MARK PARTS OF ALL SIZES AND SHAPES ... TUBING,
| TAPE AND LABELS ... BOXES AND PACKAGES

| Imprint, color band, or screen process print your products and packages at
production rates — in the quantities you need as you need them. Save the
time, cost, delays and waste involved in hand stamping — or stocking large

‘ label inventories. Markem specialty inks answer adhesion, clarity, drying

| speed, special “environmental” requirements. Locate machines anywhere in
your plant, or integrate with other operations; use one machine for several
jobs. Change imprint in seconds with quick change printing elements.

Leading electricai/electronic manufacturers throughout the
country are using hundreds of Markem machines for faster, better
marking. You can, too. Ask Markem for recommendations;
enclose samples (if possible) to be marked. New catalog describes
all machines for electrical/electronic industries, shows typical
items marked. Write Markem Machine Co., Keene 5, N. H.

MARKEM
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FOREIGN BUSINESS

Middle East Gets Computer

Oil company’s office in Saudi
Arabia sees assembly this month
of 70 tons of electronic equipment

DIIATIRAN="T111s Persian Gulf hub of the NMiddle
l2ast oil market is sceing a special sort of magic
this month. Tt's the magic of 70 tons of clectronic
cquipment that will centralize, simplifv and speed
the paper work involved in the functioning of an
ol company.

When all 28 picces of gear are assembled at the
Arabian American O1l COnlpdn}S general  office
building i this Sandi Arabian port citv. the big
data-processing installation will keep track of the
supplies that Aramco acquires, stores and issucs.

Supplics ranging from clinical thermometers to
complete drilling rigs flow to Aramco from all over
the world. Their purchase. pavmient and storage
imvolves hundreds of agents, acconntants. engineers.
shipping men and other specialists in- widely sepa-
rated offices on fve continents.

For cach of the thousands of supply items that
Aramco nses or intends to use there is a record on
paper. TFach record  states physical  deseription,
source or manufacturer, cost. means of shipment to
Saudi Arabia, present location, quantity in inven-
torv, ratc of consumption, anticipated reordering

DEVELOPMENTS ABROAD

o In Britain eight trade associa-
tions with common data processing
problems have set up the Flee-

date and other vital information. "I'his data, usually
coded, is the basis of supply decisions and control.

Transfer of supply information from many scat-
tered records to uniform data-processing cards was a
monumental task. To build the master card file,
bascd on complete Arameo material system catalog, a
service burcan in New York City key punched more
than 1,000.000 cards. weighing nc‘nl\ two tons.

The cards are flving to S(m(h Arabia in batches.
When they are all thcw the information on them
will be transferred clectronically to recls containing
34000 ft of magnetic tape cach, which one man
can hold in his hands.

Savs Aramco: The initial application for logistics
1s onl\ the first of a series of programs planncd for
the (tha-pl()(cssmg installation in Saudi Arabia.

On another clectronie front, Aramco has acquired
two gamma rayv radiography units for inspecting pipe-
line welding. "The units use capsules of iridinm 192
as energy sources. They promise speedier inspection
than previous method of photographing welding
with Neravs,

Controls for the units include: monitoring deviees
operating on the same principle as a Geiger counter,
which mecasure the amount of radiation in the air
also, a highly sensitive. fonntain pen-shaped dosim-
cter \\hl(h tells the operator how much exposure
hic mav be receiving at any given moment.

| EXPORTS

and IMPORTS

building of a prototype 7-bev ac- Iraq's  Development  Board  and
cclerator is alrcady underway.

Ministry of - Development an-
nonnce that bids will be invited

tronic orum for Industry (F11T)
to co-ordinate R&D and systems
applications.  FIFT will - present
management  viewpoints, aims  to
“guide industry through the grow-
ing complexity of clectronics™ with-
out impinging on the professional
sociches.

o Iu Milan recently Soviet Pro-
fessor Constantinov, of the Uni-
versity of Moscow Physics Depart-
ment, announced that Russia plans
to build a 60-hev aceelerator. Same
announcement was made last vear
by a colleague and then hastily de-
nied. \m\, Savs Constantinoy.
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e Edinburgh firm Ierranti Litd.
announces some details of its new
airborne interception radar and
pilot’s attack sight svstem (Adrpass).
Tt consists of a radar unit and
sighting svstem. Radar locks onto
the target through a wide angle
scanning systeny. Rmnc and spcc(l
data arc fed to the slalmna unit.
Computer figures pilot’s I)ut mter-
ception approach conrse. Automatic
warning tells him to break oft at-
tack if he tends to overshoot target.
Normal visual sighting  methods
may also be used. l)ut S\\tclll 1s de-
swncd primarily for interception
JH.ICLS without visnal contact.

July 25,

later this vear for supply of cquip
ment for the proposed Baghdad in-
ternational awport. Gear inclndes
radio and telegraph  communica-
tions cquipment, air traffic control
gear. radio aids to navigation and
radio test gear. Applications for in-
vitations to tender must be sub-
mitted before Julv 30 to London
consulting engineers, Sir Alexander
Gibb and Partners, Queen Anne's
Lodge.  Westminster.  London
SW. L

British  instramentmaker  Wayne
Kerr Ltd. has just set up an Amer-
ican subsidiary in Philadelphia,
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Wavne Kerr Corp., to hundle dis-
tribution and service. I'or the time
being, design and manuofacture of
the ratio-arm impedance-bridge in-
struments in which Wayne Kerr
specializes will remain at the finm'’s
Surrev headquarters.

Fastern Europe figures in a sales
drive by British instrumentmaker
Kehvin & Tlughes Ltd. Iirm'’s -
dustrial division is sending a mo-
bile unit to Poland, Czechoslovakia,
Hungary, Romania and Yugoshavia.
Marine division caravan is going to
Polish, West German and Belgian
ports.

France's I omson - Houston  Co.
has opened a new clectronies center
in the Paris suburb of Bagneux.
The finn, whose clectronics depart-
ment now emplovs 5,000, believes
the regrouping of facilities devoted
to rescarch, experiments, tests and
creation of  prototype eqnipment
will Dolster its  competitive  posi-
tion.

In London, Terrunti reports  its
uewest computer, Perseus, is near-
ing completion.  Iirst  $900,000
unit will be installed this fall in
Stockholm at the T'rvgg and I'vlgia
Insurance Co.

Finnish - British  cooperation  has
produced a new industrial multi-
channel  tracer scintillation  spee-
trometer. \When standard scintilla-
tion counters fatled to meet the
specifications of Finland's IFKONO,
Inc., Association for Power and
Fuel eonomy, the A took its
problems to Britain's Nuclear 19n-
terprises (G.3Y Ltd. EKONO
wanted a rugged, centralized record-
ing mstrument that would handle
data from several points along a
production line, and would stand
up to vibration, humidity, dust and
tamperature changes. Resulting in-
strutnent meets these needs, record-
g data from points up to 1,000
ft awav. Yor nucleonics work the
mistrument also contains a differen-
tial discriminator for screening out
radiation at a given energy level:
this makes it possible to work with
more than ouc isotope simultane-
ously, depending on  the cnergy
spectrum.
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NOW 50 WATTS!

IN A DURABLE
SOLDERING PENCIL

EXTRA-LONG-LIFE ELEMENT
DOUBLE-LIFE CLAD TIP

Does the work of 100 watts
yet weighs but 2 ounces!

New unique design in handle

ventilation, plus stainless steel

housing, insures a cool handle. MODEL 24S —

Equipped with %4” XTRADUR

TIP for extra long life. Solder

adheres to working surface only.
No drip or creep.

WRITE FOR CATALOG

showing most complete line of
Industrial lrons and Long-Life Clad Tips.

HEXACON ELECTRIC CO.

13C WEST CLAY AVENUE, ROSELLE PARK, N.J.

A new development makes
possible a multi-coated copper
tip which gives long life under
the severe conditions brought
about by the powerful 50
watt rating.

INDUSTRY'S No.1

SOLDERING IRON

SERVING INDUSTRY FOR A QUARTER OF A CENTURY
CIRCLE 19 READERS SERVICE CARD

=

Industry—for Over 57 Years

Metallurgists
and Manufacturers
Specializing in

Unusually

SMALL

Write for List of Products

S'GMUND COHN CORP [9]] Sc; Columbus Avenue « Mount Vernon, N.Y

CIRCLE 20 READERS SERVICE CARD 35



BROADCASTING

One-Band Idea Stirs Tv Groups

Proposal calls for creating 25 tv
channels in row, abolishing uhf slots.
Plan goes to Senate for study

Prax prise stopnen this week by Senate Connnercee
Committee is causing considerable stir in broadcast
cireles. If adopted it could simplifv the tv spectrum
considerably, also bring about changes i receiver
design.

Advanced by I'CC - Commissioner T, A, NI,
Craven. the proposal calls for consolidating all tv
channels in one continuous block from 174 to 324
me. This would provide 25 channels in the upper
end of the vhf spectrum,

Craven's plan is by his own admission “solclv ex-
ploratory in nature,” and docs not constitute a firm
proposal.

One group that would benefit from the plan arc
uhf broadcasters, many of whom are having trouble
keeping up with vhf competitors. Of all ubf stations
crected. 49 pereent have gone off the air, compared
with one percent for viif. Under the new plan. there
would be no vhf/uhf intermixture problem. The
420-me uhf band would be entirely cleared of tv
allocations.

FCC ACTIONS

Goal outlined in the Craven proposal is evolution-
arv, aimed at being in effect i seven to 10 vears from
now. As intermediate relief to uhf stations, Craven
suggests pushing deintermixture to group uhf and
vIvf stations by warket arcas.

In conmmenting on this phase of relief for ubf
broadcasters. American Broadeasting Company pro
poses that FCC switeh allocations to set up vhf
drop-in stations. ABC's plan is that these stations
be tow-power instatlations with dircctional antennas
and other safeguards to prevent interference.

Otlier major network comment is being withheld
until study of the proposal is completed. Another
reason for delaved comment is industry expectation
of the Television Allocation Studv Organization
report. It is anticipated the TASO findings will be a
major factor in anv reallocation plans. IFinal com-
mittee reports are expected to be in by the end of
August. with the end of this vear seen as target date
for the complete wrapup and analysis.

Similar wait-and-sce view is being taken by the
military who, nnder the Craven plan. would get some
200 me of uhf space in exchange for about 100 me
of space vacated by tv. The military space thus de-
rived would be allocated by the President to various
armed forees users.

STATION MOVES
and PLANS

o Grants transfer of control of
KGEZ, Kalispell, Nont.. from Cap-
per Citv: Radio Co. to o Skvline
Broadcasters, Inc.  Consideration,
$54.000.

o Approves  assignment  of T
cense for KIST, Santa Barbara,
Calif., from 1. C. Butcher to
Western States Radio for consider-
ation of S197.000.

o Issues nitial decision towards
granting application of \Williams-
burg Broadcasting Co. for a new
a-m station to operate on 740 ke,
500 watts davtime, in \Williams-
burg, Va,

e \ceepts application from Inter-
urban Broadcasting Corp.. Laurcl,
N, for a new standard broadceast
station to be operated on 900 ke
with power of 1 kw davtime, em-
ploving dircctional antenna.
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o Advises of isstunce of initial
decision Tooking towards grant of
application of New anover Broad-
casting Co. for a new tv station to
operate on channel 3 in Wilming-

ton. N. C.

e Grants ¢-p to Pomona College,
Claremont, Calif., to change fre-
queney of  noncommercial  ednea-
tional f-m station to SS.9 me. -
crease erp to 600 watts.

o Permits  KDKA-IM,  Pitts-
burgh, Pa.. to conduct relav service
for a period of six months for the
purpose of transmitting  programs
of a broadcast nature to other sta-
tions on a multiplex basis.

o Grants license to Cleveland
Broadcasting Co. covering installa-
tion of new fan antenna and in-
crease merp for WERE-NL

KOIL, Omaha. Ncbh.. receives li-
cense covering installation of new
main transmitter.

KWEM, Ninncapolis, plans erp
increase to 21 kw, antenna height
to 150 ft, installation of new trans-
mitter.

WRBZ-TV, Boston, gets approval
on request to use driver of old main
transmitter as auxiliary.

WCLA. Claxton, Ga., receives ap-
])r()\'zl] to Chungc antenna/trans-
mitter and stadio location: and n-
stall new transinitter.

KSEL, lLubbock. "Tex.. plans to
chaunge tvpe of davtine transinitter.

WAUC, Wauchula, Ila., receives
permission to sign off at 6 pa.
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local time, or sunset, whichever
occurs carlier until Sept. 30.

WLPO, [.a Salle. Ik, receives i
cense  covering  installation of
former main transimitter as auxili-
ary at present transmitter site.

WGTO, Cypress Gardens, Vla. is
granted  extension of  completion
date to December 30.

KDWD (f-m). San Dicgo. Calif..
plans to change transmitter type.
decrease crp to 5.7 kw, nuse an-
tenna  height,  change  auntenna-
transmitter location.

WNMRIL, MMarion, Ind., is granted
asstgnment of lcense to WNIRIL
Inc.. from Chronicle Publishing Co.
T'rumsaction mcludes WNIRI-INIL
KD-5754 and KSG-263.

WDOV, Dover, Del., reccives h-
cense covering use of new  type
transmitter and change in erp.

WEUP, IHuntsville, Ala., gets ap-
proval of application for new a-m
station.

KI'BC, Austin, Tex., plans opera-
tion of main transmitter by remote
control, dav and night, using di-
rectional antenna for nighttime.

WBMX, West Point, Ga., receives
modification in ¢p to  change
studio  location  and  transmitter
type.

KAGT, Anacortes,  Wash., s
granted authority to sign off at 7
p-m. NMonday  through  Saturday
and at 2 pan. Sunday until Sept.

WTMT, Louisville, Kv., receives
penuission to extend  completion
date to Oct. 6.

KNMMJ, Grand Istand, Neb., plans
changes in antenna and  ground
svstent and deletion of remote con-
trol opcrations.

KVSO-TV, Ardmore, OKkha., rc-
ceives ¢-p modification to change
transmitter location, change crp to
91.4 kw visnal, 45.7 kw aural, rise
antenna height to S46 ft.

P ST

L

SEND FOR NEW COMPLETE ECONOMIC
STUDY OF METROPOLITAN MIAMI

LET US SHOW YOU HOW YOUR
COMPANY CAN PROFIT BY LOCAT-
ING IN THIS FAST GROWING AREA.

A 24 section, complete economic analy-
sis has just been prepared to supply you
with complete data which will assist in
determining how your particular man-
ufacturing or statewide, national/inter-
national distribution operation can
profit here. This important study will be
mailed to you free of charge—in strict-
est confidence—if you write, on your
letterhead, to the address listed below,

Please no employment applications, We wre deluged with resuimés
from cngineers, tool makers, technicians, Ph.Ds, ele., and cannot
possibly aid in placement requests as we already bave a tremendous
surplus of skilled and professional labor here now. Sorry.

. N
John N. Gibson, Director L P
DADE COUNTY 4
DEVELOPMENT DEPARTMENT \,

'

Section: 31 .
Chamber of Commerce Bldg. » Miami, Florida \—
An agency of the Metropolitan Miami government

CIRCLE 21 READERS SERVICE CARD

after the city, before the state
the ZONE keeps your mail from being late

The Post Office has divided 106 cities into postal delivery
zones to speed mail delivery. Be sure to include zone number
when writing to these cities; be sure to include your zone num-

ber in your return address — after the city, before the state.
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PLANTS and PEOPLE

Workers' Plans Pay Off

Visrrors to Tewlett-Packard Com-
PANY'S new plmt facilitics in Palo
Alto, Calif.. won't find a suggestion
box anvwhere on the premises.

The  reason, according to 1-P
president David Packard, is simply
that the company has never needed
onc. T-P's penchant for a free and
casv exchange of ideas is no better
illustrated  than in the pl'mninﬂ
that went into the  company’s
newlv-opened  plant facilitics—two
altramodern buildings on a low
hilltop overlooking Palo Alto and
Stanford  Universitv. The  strue-
tures provide an additional 170,-
000 squaze feet of space for the
firm’s - expanding  production and
rescarch aetivities.

“Iheidea” explains Stan Sclby,
plant manager. “was to get as many
of our own people in on the plan-
ning as we logically could. One
way was to organize about 12 ¢m
plovee groups and to give cach
group responsibility: for a certain
phase  of the  overall planning.
Group covered  all
phases of plant operations.”

Decided carlv by the company’s
planners was which TEP instru-
ments to produce at the new plant
and which to contimue manufac-
turing at tuc original plant in Palo
Alto. Tt was decided the new plant
wonld  produce  instruments  re-
guiring  considerable assembly,
xn(h as voltmeters, audio  oscil-
Litors, power supplics,  frequency
counters  and  oscitlloscopes. The
“old™ plant (last addition was built
m 1954) would continue to make

discnssions
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untts - requiring more machined
parts, such as signal generators,
microwave and wave-guide instru-
ments and digital recorders.

The number of production lines,
the number of emplovees required
on cach line, the space between
lines, the best utilization of light-
g (sce pictnre of instrument test-
ing arca with sawtooth ceilings)—
these and countless other questions
were resolved by the various plan-
ning  groups.

“What reailv impressed us about
this mecthod was the amount of
good hard thought that went into
cach recommendation,” Selby savs,
“We also had a sarprising nnmber
of cost-sav mg mnovations \ugﬂutc(l
by our people. T doubt if a room-
ful of outside experts would have
come up with half as many imag-
mative and practical ideas.”

FHewlett-Packard  connts  several
benefits from its unique planning
program. Its emplovees are better
informed.  Thev have a keener,
wider  knowledge  of  production
techniques  and  overall compauy
opcrationr. This increased  knowl-
cdge has helped in the new plant’s
smooth start. The emplovees also
have a greater sense of participation
and company  responsibilite. As
Selby puts it

“This plant wasn’t handed to
our people. Thev planned it and
built it. There's a big difference—
and one that's quite apparent in
the wav they go about their work
and in their pride in the company
and its products.”

Tl Directors
Elect Officers

At A receNT meeting of the hoard

of dircctors of [cxas Instruments,
Inc., in Dallas, Texas, clection of
new officers was announced

New chairman is | 15 Jonsson,
Ilected  president s Patrick I,
Iaggerty, liugene MceDermott, a
cofounder of the company and
chairman of the board simce 1948,
continues as an officer and director,
and was clected chairman of the
exccutive committece.

IRC Appoints

InterNarionar Resisiance Co.,

Philadelphia, Pa.. has appointed
Leo J. Jacobson (top photo) to
head,  engineering  division,  and
Johu Bohrer (below) to head, re-
scarch division.

Jacobson has been  with IRC
since 1949 as chicf engineer of the
Philadelphia plant, and manager,
quality control.

Bohrer joimed the company in
1950, and has held the positious
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“career-curve’’

of a
man named

Carter

Charlie Carcer started out like a ball of
fire. First ten years — terrific! Then he

seemed to slow down. Other men —
younger newcomers — passed him by.
Why?

What happened to Charlie? Nothing.
It’s what has been happening to industry,
Business has become so big and busy, it
moves too fast for men who seem satis-
fied with the status quo. Never have
management ranks been so wide open
for “get-up-and-go™ men.

Look ahead, read ahead, get ahead.
Know your job inside out. Be an "au-
thority”. But don’t stop here. Be a grow-
ing man . . . equally knowing on the
cross-currents of other job functions
within your company — well-informed
on the working inter-relationship of all
operations — the big picture.

How can you do this comfortably?
With the business publication you have
in your hand right now. Its editors know

your field. They work in it — right at
your side. They are your eyes and ears.
They go o the places you would go if
you had the time. They look, listen,
question for you. They review, analyze,
edit . . . deliver all that is important to
you. They eliminate the non-essential
and the time-wasting. They do this fast
and accurately. And because they write
about that ‘which is as close to you as
your own family — your future . . .
you will find your favorite McGraw-
Hill publication more and more a pleas-
ure as well as a profit to read.

The big benefit to you is simply this:
The greater time you put into reading
chis magazine, the greater your gain in
“time saved”. You handle your present
job faster and with far greater effective-
ness. And you reward yourself with
bonus hours of new opportunity to look
up and do something about that bigger
job ahead.

McGRAW-HILL SPECIALIZED PUBLICATIONS

The most interesting reading for the man

ELECTRONICS business edition — July 25, 1958
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INSTRUMENTATION SYSTEMS

from DYM E c Incorporated, Palo Alto, California @

DY MEC INC.

cesess...CcOmMbining the finest standard laboratory instruments

with custom-designed assemblies for your specific application.

® Automated Test Systems

for ...

e programmed testing of electronic equipment
e multi-step process analysis and control

e go/no-go testing and measurement

« digital comparison and classification

o statistical analysis of equipment performance.

@& Data-Logging
Systems

Multiple inputs: Flow rates, S

rpm, pressures, temperatures,

voltages. 3

. .
. v Gl

Dymec DY-5158 Avtomatic
Subcarrier Oscillator Test Set

Outputs: Visual digital
displays, punched tape,
punched cards, graphic and
printed records,

computer data.
P Dymec DY-5150 Data Scanning/ Recording System

® Radar Simulator Systems

Used primarily for dynamic testing of radar systems, these versatile
signal-generator /modulator assemblies simulate to a high degree of accuracy
the numerous types and combinations of modulated signals produced by
moving radar targets. Flexibility and high-performance are

achieved through use of traveling wave tubes employing

advanced modulation techniques.

Investigate the technical and economical advantages of DYMEC
Custom Instrumentation Systems for your particular operation.
Write for technical data and name of your nearest DYMEC engineering
representative, DYMEC technical representatives are
at your service in 35 sales offices throughout the
United States and Canada.

<d¢ DYMEC, incorporated

DY MEC INC. 395 PAGE MILL ROAD, PALO ALTO, CALIFORNIA
(formerly DYNAC, Inc.) TEL: DAVENPORT 6-1755

Custom-Engineered Instrumentation Systems

Dymec DY-5017 Radar Signal
Simulator



RCA-6AWS8-A

—Preferred Tube Type—
Offers You Extended L.ife,
Improved Performance

The popular RCA-6AWS8-A features highly improved performance and tonger life in video-amplifier service

—improvements resulting directly from RCA’s Preferred Tube Types Program!

THESE IMPROVEMENTS WERE MADE TO THE RCA-6AW8-A

Precise control of heater coatings elimi-
nates “thinspots'—assures durable
heaters which minimize heater-cathode
leakage and heater-cathode shorts. Spe-
cial-alloy cathodes ofler better cathode
activation which reduces slump and as-
sures stable operation. A new cathode
design reduces the number of welds-
minimizing handling and contamination.
Heat dissipation is improved by the
use of heavier side rods on pentode grid
#1. Pure nickel pins reduce pin-contact
noise and facilitate inscrtion and re-

moval of the tube. From tip to stem, the
glass is controiled for stress and strain to
assure durabi’ity under wide variations
in temperatures. Final test procedures
include cycled operational life tests to
simulate “on-off” usage in the home.

Result: the highly reliable RCA-
6AWS-A for superior video amplifier per-
formance. By designing your circuits
around” proved-in-service Preferred
Tube Types. such as the 6AWS-A. vou
take advantage of the benelits of lower
tube costs. more uniform tube quality
and better tube availability.

RADIO CORPORATION OF AMERICA

Electron Tube Division

Harrison, N. J.

There's a Preferred Tube Type to meet
virtually all of your TV. AM and FM
receiver requirements. Ask your RCA
Representative for the up-to-date list of
62 Preferred Types. Or. write Commer-
cial Enginecering. Section G-19-Q-4.Har-
rison. N. J.

FREE! SLIDE-GUIDE TO PREFERRED
TUBE TYPES helps vou quickly select
the RCA Preferred Tube Type for a
specific service. Gives base diagrams and
characteristics. Call or write your RCA
Field Office for your *Slide-Guide”

RCA Field Offices

East: 744 Brood Street

Newark 2, N. }. « HUmboldt 5-3900

Midwest: Suite 1154, Merchandise Mar! Plazo
Chicngo 54, 111, - WHiteha!l 4.2900

West: 6355 E. Washington Bivd
Llos Angetes 22, Calif. - RAymond 3-8361






