





































































































































































































































































































































































































































































































Find the
manufacturer...

Fast!

It's just a matter of seconds to get the valuable
informationyou need about electronic manufacturers
and suppliers in the Electronics Buyers’ Guide.

The EBG has over 200 pages listing the names,
addresses, phone numbers and key individuals

of manufacturers of electronics equipment, related
components and materials. All this plus vital
company statistics. At a glance you know important
facts about the company, exactly what each
company makes, and where to find the
manufacturers’ representatives in your area.

No wonder the EBG is the industry’s standard
catalog-directory! :

v Electronics Buyers’ Guide
R A McGraw-Hill Publication
~ 330 West 42nd Street, New York, N. Y. 10036
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CALIFORNIA
WATER
PROJECT

CHIEF
ENGINEERING
COMPUTATIONS
BRANCH

New Position in the California State
Department of Water Resources.

The California Water Project (now
under construction by the Department
of Water Resources) envisions a
system of reservoirs, aqueducts,
pumping plants, and other hydraulic
facilities throughout the state.

This newly established position in a
rapidly growing organization is for
an engineering or scientifically
trained individual with knowledge of
engineering programs. He must have
sufficient experience in the use of
digital and analog computers and
their application to the solution of
engineering problems of this nature.

The Chief, Engineering Computations
Branch, will plan, organize, direct,
and promote a centralized program of
electronic computing and data
processing for use in relation to
engineering design, construction, and
utility operations, including
automation of State Water facilities.

Requires more than five years of broad
and extensive professional engineering
experience, at least two of which must
have included responsibility for
directing the application of digital

and analog computer methods to the
solution of major engineering problems;
and a college degree in science,
preferably in engineering.

The position is in Sacramento, in
smog-free Central California.
Interviews held in California only.

SALARY RANGE: $1,111
TO $1,351 PER MONTH

For details please contact
C. S. Warner

Engineering Personnel Serv-
ices, State Personnel Board,

801 Capitol Mall, Sacra-
mento, California 95814

Phone (916) 445-3033
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signature.

One purpose of the study was to
determine the amount of preproc-
essing needed to obtain effective
recognition of handwritten words.
The author now believes that less
preprocessing is required than had
been assumed, because some of the
items believed essential for pre-
processing (such as isolation into
the number of loops or number of
times the loops cross a horizontal
line) are implicit in the binary cod-
ing used, and no special techniques
are needed to isolate these charac-
teristics.

Low-noise twt’s

Investigation of improved magnetic
materials for ppm-focused low-noise
traveling-wave tubes.* D.A. Schrumpf,
General Electric Co., Palo Alto, Calif.

A substantial reduction in the noise
figures of periodic permanent mag-
net-focused traveling-wave tubes
is achieved by improved magnetic
materials and focusing circuits.

The new twt’s have a reduction
of four decibels in noise and an in-
crease of five decibels in small-
signal gain. In a 4.9-pound pack-
age, the tube obtains a maximum
noise figure of 7.9 decibels from
6.4 to 12 gigacycles. Noise figures
of 6.7 to 6.9 db have been achieved
over the 92- to 10.2-Gc¢ band.
These figures were obtained pre-
viously only by much heavier and
bulkier traveling-wave tubes fo-
cused by uniform or single-reversal
permanent-magnet fields [Electron-
ics, June 28, 1963, p 80].

The magnetic circuit design was
improved by using Alnico § and
Alnico 5 magnets having consist-
ently high and uniform magnetic
properties. Alnico 8 was used for
the axially magnetized field, and
Alnico 5 for the radial field.

Tubes were constructed by
standard metal-ceramic techniques.
Improvements in the design in-
creased the tubes’ operating tem-
perature range, to —65° to —100°
C, from —50° to 75° C, with less
than 2 db change in noise figure
and small signal gain. The new
tubes meet the vibration specifica-
tions required in military applica-
tions, and pass the 30-G shock and
100,000-foot altitude tests.

Presented at the 1964 Western
Electronic Show and Convention (Wescon),
Aug. 25-28, Los Angeles.

The use of radially oriented and
magnetized Alnico 5 magnets pro-
vides a way to produce optimum
field strength and period length;
this results in lower noise in twt’s.
It is feasible to use solid-disk
radially magnetized Alnico 5 gun
and stack magnets as a periodic-
permanent-magnet (ppm) focusing
circuit for low-noise twt’s.

Improvements in magnetic cir-
cuit design, by reducing other
problems, have given added evi-
dence that the effects of electrical
and magnetic lenses degrade the
noise figures of ppm-focused tubes.
The electrical lens effect was re-
duced by extending the length of
the uniform gun, so that at least 3
db gain occurs in this region.

Steering phased arrays

The use of grating lobe techniques
in phased-array design.*
W.A. Berze, Martin Co., Orlando, Fla.

In phased-array applications re-
quiring high angular resolution,
and consequently large aperture, it
is sometimes desirable to use an
antenna configuration employing
fewer elements than in a conven-
tional array of the same dimensions
and resolution. One such configura-
tion, which has found use in pas-
sive applications, is called the
multi-element interferometer, or
grating lobe array. Although the
discussion in this paper is of linear
array systems, it can be extended
to planar arrays.

For a linear array having uni-
formly spaced, isotropically radiat-
ing elements with identical coeffi-
cients, the far-field voltage pattern
is given by

L

Sin A

Sin (6, \) = —
Sin

Sin <f\' W):{ Sin 0>
y b o
Sin <7r)( Sin 9>

which indicates a major lobe occur-
ring whenever the denominator
goes to zero; that is, for all values
of 6 for

w‘e\w

Sin 0 = il\—;‘.

To employ the grating-lobe an-
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tenna in an active radar, it is neces-
sary to suppress the two-way re-
sponse of the antenna to all but one
lobe at any given time; that is, to
eliminate grating-lobe ambiguities.
The two-way amplitude response,
Sy, of an antenna configuration is
given by

Sp = ('0) = S (9) b (0)

where Sy (6) is the far-field trans-
mitting-amplitude pattern and Sy
(0) is the receiving amplitude pat-
tern.

One practical technique for the
removal of grating-lobe ambiguity
is the vernier array. In this method,
two arrays of approximately equal
over-all length and slightly differ-
ent element separation are em-
ployed to produce, transmit and
receive patterns having lobe sepa-
rations differing by one or more
null beamwidths.

If corresponding lobes of each
pattern are brought into alignment,
then the remaining lobes of each
pattern will fall on side-lobe zeroes
of the other pattern, producing a
product pattern that has a single,
unambiguous lobe. This product
lobe may be steered in increments
of fsr across a coverage sector 6
by shifting one pattern with re-
spect to the other, causing succes-
sive pairs of transient and receive
lobes to fall into alignment. Meth-
ods of beam steering, lobe regis-
tration and tracking are explored
for the vernier technique.

Another grating-lobe approach
that is discussed in detail and eval-
uated employs a grating-lobe array
for the receiver aperture and uses
a shorter filled-in transmit array
to resolve the lobe ambiguities.

Integrated circuits

Design of semiconductor

integrated circuits for low-cost
electromechanical control systems.*
W.F. DeBoice and N.D. Salman
Autonetics division, North American
Aviation, Inc., Anaheim, Calif.

A logical next step in the increas-
ing application of semiconductor
integrated circuits is their use in
electromechanical control system.
The requirements of electrome-
chanical systems seem at first to
discourage the use of standard
type of integrated circuits. How

* Presented at the IEEE MIL-E-CON-8
International Convention on Military
Electronics, Sept. 14-16, Washington.
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Reprints Available from Electronics

Special Reprint Offer: For your reference file—a complete set
of Special Reports reprinted from the pages of Electronics
in the past year. A total of 155 pages of valuable and informa-
tive articles combined in an attractive folder. The reports are
individually bound. The special discount price for the reports
is $2.50 which includes both handling and shipping costs.
Order now using“the coupon at the bottom of this page. The
following reprints are included in this offer:

Oceanography—A survey of the growing electronics technology asso-
ciated with underseas exploration. 15 pages.

Magnetics—An Electronics special report on what's new in today’s
magnetic technology. 24 pages.

Digital Instrumentation—A look at some new techniques in instrumen-
tation. 16 pages.

Modern Electronic Packaging—How to locate, connect and afford pro-
tection for electronic devices and components. 16 pages.

Electronic Markets New Directions 1963-64-67—Surveys present markets
and forecasts future electronics marketing opportunities. Includes
marketing statistics and projections. 20 pages.

Todays Semiconductors—Survey of the newest semiconductor devices
available to circuit designers. Tells how and where to use them to the
greatest advantage. 24 pages.

Materials for Space Age Electronics—A comprehensive survey of a
materials technology that is now shaping the course of the Electronics
industry. 16 pages.

Radio Frequency Interference—Causes, effects and cures. How RFI has
grown in the electronics industry making what was once a nuisance to a
few an industry wide problem. 24 pages.

Remember to refer to this special offer when you order. Price is $2.50
for the complete set or you may order them individually at 50¢ per copy.

Send your order to:
Electronics Reprint Dept. 330 West 42nd Street
New York, N.Y. 10036

Reprint order form

To help expedite mailing of your reprints please send cash, check or money
order with your order.
For reprints of the latest special report:

Direct Digital Control in Industry
Send me. . .. reprints of key no. R-61 & R-60 at 50¢ each.

For reprints of previous feature articles or special reports fill in below:
Send me . reprints of keyno(s). .. ..........at........¢ each.
For prices and listing see the reader service card

For complete set of special reports (See special offer above)

Send me . ....... complete set(s) of special reports offered for $2.50 per set.

City, State
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Pioneer of ceramics

HOCS"LQ

for the electronic industry
& BETTER PERFORMANCE

) v

manufacturer

Forsterite, Alumina, Steatite,

Zircon, Mullite, Cordierite,

Magnesia, Titania, Beryllia,

Multiform Glass, etc.

KYOTO CERAMIC CO., LTD.

11, Haramachi, Nishinokyo, Nakagyo-ku,
Kyoto, Japan.

Circle 217 on reader service card

SHIZUKI
CAPACITORS
Injection  Polypropylene Resin
Molded Metallized Lacquer Film
Capacitors ( -30C +85C)

50 volts D.C. Working unit: mm
TYPE [ CAP [ A[ B CIDIL
PML-0.47/50 | *0.47 puF |14.0|14.0| 5.0|0.6/10.0
PML-0.5 /50| 0.5 nF|14.0/14.0| 5.0|0.6/10.0
PML-0.68/50 | *0.68 uF |19.5|16.0| 5.5|0.6/15.0
PML-1.0 /50|*1.0 uF|19.5/16.0| 5.5|0.6|15.0
PML-1.5 /50(*1.5 pF (24.0/19.0| 6.5|0.7/19.0
PML-2.0 /50| 2.0 nF|24.0(/19.0| 6.5/0.7{19.0
PML-2.2 /50(*2.2 pF|24.0(19.0| 6.5/0.7(19.0
PML-3.3 /50|*3.3 nF|30.0|/20.0| 7.0|0.7|25.0
PML-6.8 /50/*6.8 puF |31.0/23.0/10.0/0.825.0

*STANDARD

<& Lacquer Film Capacitors & Mylar Capacitors
& Metallized Paper Capacitors for Motor running,

fluorescent ballasts <& Noise
Suppression Capacitors <
Ignition Capacitors < Minia-
@ ture Electrolytic Capacitors
SHIZUKI ELECTRICAL MFG. CO., LTD.
HEAD OFFICE: TAISHA-CHO, NiISHINOMIYA,APAN
CABLE ADDRESS: ‘“CAPACITOR'" NISHINOMIYA
TOKYO FACTORY:10-7, ARALJYUKU, OTA-KU, TOKYO

Circle 164 on reader service card

164

ever, the use of adapting circuits

with standard amplifying inte-
grated circuits overcomes this
problem.

The adapting circuits contain the
elements needed for versatility;
they also contain whatever remain-
ing circuitry which cannot be de-
signed into the semiconductor in-
tegrated circuits.

The standard integrated circuits
accomplish most of the required
functions. For small-signal ampli-
fication, standard integrated cir-
cuits are: a differential voltage am-
plifier for providing input signal
return isolation and driving push-
pull loads; a differential current
amplifier for use with high-imped-
ance pickoff bridge circuits in sen-
sors; a high-gain a-c amplifier; a
decade amplifier with a voltage
gain of 10; a d-c operational ampli-
fier; and a wide-band amplifier with
high gain-bandwidth product.

One complication in the use of
integrated circuits in electrome-
chanical control systems is the ab-
sence of transformers in microelec-
tronic form. Other means are re-
quired to provide isolation between
signal return lines and the common
ground bus. This is why differen-
tial amplifiers with high common-
mode signal-rejection are used.

Another problem is that the cir-
cuit designer seldom can combine
pnp and npn transistors in comple-
mentary circuitry. All the elements
of the semiconductor integrated
circuit are produced by the same
process: to combine npn and pnp
transistors would require a very
complex production process. Usu-
ally npn transistors, which are
easier to produce than pnp transis-
tors, are used.

Circuit design isn’t the only
problem. The most severe causes
of rejects are the random surface
and internal defects that occur in
the semiconductor material. When
a semiconductor integrated circuit
contains one of these defects, it
generally cannot be used. Since the
defects are distributed at random
over a slice of material, the prob-
ability of defect-free semiconduc-
tor integrated circuits increases as
the area of the integrated circuit
decreases. In general, the die size
should not exceed 50 by 50 mils.
Passive elements generally require
larger areas than do transistors or
diodes.

e 0 @ pI'Oduct...
= . <Fast!

o

It's quick and easy tolocate any
of the thousands of electronic
and allied products in your
Electronics Buyers’ Guide. All
are listed clearly and unmis-
takably, cross-indexed with end
use terms synonyms and
newly devised terms. And, all
advertisers in the EBG are care-
fully cross-referenced to their
catalog-advertisement. Top this
off with 6,000 trade names in-
dexed alphabetically and you
have the most complete, accu-
rate and authentic product list-
ings in the industry!

Electronics Buyers’ Guide
A McGraw-Hill Publication

330 West 42nd Street,
New York, N.Y. 10036
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PINPOINT

your

RECRUITMENT
ADVERTISING

to the Engineers

and Technical
Management men
in the
Electronics
Industry . ..

When you need Engineers—
remember this fact: Elec-
tronics serves thousands of
engineers with the latest en-
gineering developments and
news of the electronics in-
dustry. Engineers read Elec-
tronics because its high cal-
ibre editorial content is
spectally designed for them
. . . that’s why your Employ-
ment advertising in Elee-
tronics can pinpoint a most
concentrated source of ex-
perienced engineers. Your
MOST DIRECT LINK to
these qualified men is in
the EMPLOYMENT OPPOR-
TUNITIES section. For more
facts, of placement of your

ad,

For Rates and Information Write:

Electronics

A McGraw-Hill Publication

Classified Advertising
Division

P.O. Box 12, New York
10036

SENIOR STAFF EXPANSION:
SCIENTISTS AND ENGINEERS

~ room for W@
achievement
. ot _

Opportunities: At all technical staff levels to work on air-
craft, missile and aerospace projects, and studies connected
with lunar logistics vehicles, computer concepts, reconnais-
sance/surveillance techniques, tactical systems, TITAN I
and Ill, MOL, MORL, OSSS, GEMINI, and SATURN I, IBand V.

Expansion of the senior staff at the IBM Space Guidance
Center* in Owego, N. Y., with groups also located at Hunts-
ville, Ala., and Los Angeles, Calif., requires people skilled in
the advanced technologies implicit in these R&D areas:

Creative Mathematics

Operations research and analysis

Space navigation (trajectory and orbital analyses)
Systems synthesis

Advanced Systems Design

Inertial guidance and navigation
Reconnaissance data acquisition and processing
Flight control systems

Communications systems

Advanced Equipment Design
Electronic sensors (radar processors)
Optical/infrared sensors

Laser systems

Advanced computers:

Organization

Design automation

Logic design

Thin film circuits

Input/Output devices

Integrated circuits (semiconductor physics)

15 O o o e

Qualifications: A scientific or engineering degree in any one
of a broad range of disciplines, with related experience in
one or more of the areas listed above. IBM is an Equal
Opportunity Employer.

Please write, outlining your qualifications and interests, to:
R. R. Hayden, Manager of Employment, IBM Space Guid-
ance Center, Dept. 554-1, Owego, New York 13827.

*The Space Guidance Center was built on a 700-acre site in 1957 to con-

tain IBM's defense and space efforts. Current projects include TITAN Il
and Ill, MOL, MORL, OSSS, GEMINI, and SATURN I, IB and V.
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ENGINEERS WANTED

THE CANADIAN BROADCASTING
CORPORATION

is seeking Engineers interested in the following fields

1. Television Broadcast Studio System and Equipment
Design and Installation.

2. Television and Radio Broadcast Transmitter Installation
and Design.

Positions to be filled are permanent and carry pension, sickness
and other benefits including generous leave allowances.

Salary Range: up to $10,000 per annum depending on qualifica-
tions and experience.

Base location will be Montreal but some travelling will be
required.

It is desirable that applicants hold a degree in Electrical Engi-
neering from a recognized University or have equivalent pro-
fessional qualifications and have at least five years directly
applicable experience. However applicants with other qualifica-
tions may be considered.

Arrangements will be made to interview suitable applicants.
Applications, complete with resume of education and experience
should be mailed to:

Personnel Office,

Canadian Broadcasting Corp.,
7925 Cote St. Luc Road,
Montreal 29, Quebec, CANADA.

: = v
cd  EE.s
fer FEE-PAIP Pesitions

. WRITE US FIRST!

‘Use our confidential application
for professional, individualized
service . . , a complete national
technical employment agency.

ATOMIC PERSONNEL, INC.
Suite 1207, 1518 Walnut St., Phila. 2, Pa.

RESUMES

Job Resume Writing Instructions & Samples.
Everything needed to effectively sell yourself
—Only $1.95. Resume Consultants, 418 N.
63rd Street, Phila., Pa. Editing & Printing
Service available. Write for free details.

An employment advertisement in this
EMPLOYMENT OPPORTUNITIES sec-
tion will help you find the engineers

you need. It's an inexpensive, time

saving method of selecting competent

personnel for every engineering job.

SEARCHLIGHT SEC

V-I:S* SERVICE

L e USSR
FASTE b
| BO

. b > fi
ST TO
TH COASTS

STEPPING SIGMA HERMETIC ALLY
SWITCHES KURMAN SEALED
- SENSITROLS WARD LEONARD
STRUTHERS J

TION

TUBES & COMPONENT

FREE...CcATALOG

BARRY ELECTRONICS

512 BROADWAY 212-WAlker 5-7000
NEW YORK 12, N.Y. TWX-571-0484

Y/ r A
FOR YOUR g

*VERY IMPORTANT }

. lARGEST : IPMENTS L
STOCK OF b 4th DAY
Milwaukee and between Chicago—
R E lAYS Eastern Terminals' Milwaukee and West Coast.

LIFSCHULTZ
FAST FREIGHT

NEW YORK — CHICAGO — PHILADELPHIA — BOSTON
HOLYOKE — BALTIMORE — BLOOMFIELD, N. ).
NEW HAVEN — PROVIDENCE — MILWAUKEE
LOS ANGELES — SAN FRANCISCO

CIRCLE 950 ON READER SERVICE CARD

TELEPHONE AMPERITE
: PRODUCTION "WESTERN
KURMAN  QUANTITIES ELECIRIC
STEVENS mosT makes CUTLER
ARNOLD  InsTock HAMMER 000 GERTES
CONTACT  sengfor  GENERAL S A& A HECTRONICS CORP,
MERCURY . Latest ELECTRIC 1063 PERRY ANNEX
SOLENOIDS. Catalog , AN 92865 OR 696-7544
ADVANCE "{EYE_ CONFACIOR
ALLEN BRADLEY PRICE ELECTRIC
POTTER SQUARE p WE * zmz FOR NEW ®KEYS'||’ONE
BRUMEIELD  MINIATURE AIR Ny free caotalog e
BATTERY HOLDERS, TERMINALS,
). TERMINAL BOARDS & HARDWARE ¢

* KEYSTONE ELECTRONICS CORP.
49 BLEECKER ST., NEW YORK 12, N. Y

CIRCLE 953 ON READER SERVICE CARD

ELECTRON TUBES

KLYSTRONS @ ATR & TR ® MAGNETRONS
SUBMINIATURES o C.R.T. @ T.W.T. e 5000-

CIRCLE 952 ON READER SERVICE CARD

\42 WHITE ST. NEW YORK 13, N. Y. WAlker 569001

CIRCLE 951 ON READER SERVICE CARD
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CIRCLE 954 ON READER SERVICE CARD

U.S. ARMY EE-8
# Telephone fully reconditioned at
2 for $35.00. Any number can
be used on same line. Wire 2¢
£ per ft. or $65.00 per mile. Write
4 for complete telephone list.

TELEPHONE ENGI;‘EERING co.
4

Dept. E-824.
Simpson, Pa.

CIRCLE 955 ON READER SERVICE CARD
SMALL AD but BiG STOCK

of choice test equip
and surplus electronics
Higher Quality—Lower Costs
Get our advice on your problem
ENGINEERING ASSOCIATES
434 Patterson Road - Dayton 19, Ohio

CIRCLE 956 ON READER SERVICE CARD

POTTING APPLICATORS

MANUAL AND DISPOSABLE
6ec 12cc 30cc

FOR POTTING, ENCAPSULATING, AND

SEALING OF MINIATURE COMPONENTS

PHILIP FISHMAN COMPANY
7 CAMERON ST., WELLESLEY 81, MASSACHUSETTS

CIRCLE 957 ON READER SERVICE CARD

RADAR AUTO-TRACK & TELEMETRY ANTENNA PEDESTALS
3 & 10 CM. SCR 584 AUTOTRACK RADARS. M-33 RADAR
TPS-1D SEARCH. APS-45 TPS-10D HT. FINDERS. WX RADARS.
FPN-32GCA. APS-10 APS-15B APS-27 (AMTI) SEARCH. M B
APN-102 DOPPLER. DOZENS MORE. CARCINOTRONS. PFN'S.
-25-.5-1-2-3-6 MEGAWATT PULSE MODULATORS. CAVITIES.

PULSE TRANSFORMERS. IF STRIPS. WAVEGUIDE. BENDS
200 MC. 1 KMC. 3 KMC. 6 KMC. 9 KMC. 24 KMC. RF PKGS.

RADIO RESEARCH INSTRUMENT CO.

550 5TH AVE., NEW YORK 36, N. Y. JU 6-4691

CIRCLE 958 ON READER SERVICE CARD
Electronics | October 5, 1964



Ny

-

Electronics advertisers octoser s, 16

= AMP Inc.

Garceau, Hargrave & McCullough Inc.

Adage Inc.
Fuller & Smith & Ross Inc.

Aerojet General 135
D’Arcy Adv. Co.

Air Express Div. of REA Express 113
Ketchum, MaclLeod & Grove Inc.

Air Reduction Sales Company ¥
G.M. Basford Company

Alco Electronic Products, Inc. 156
Marketronics Adv.

Allied Electronics Sub. of

Allied Radio Corp. 156
George Brodsky Adv. Inc.

American Mutual 50
Harold Cabot & Co. Inc.

Ammon Instruments Inc. 151

Culver Advertising Inc.
Ansco, A Div. of

General Aniline & Film Corp. 119
Hazard Advertising Company Inc.
Assembly Products 129
George Z. Griswold Adv.
= Ballantine Laboratories 115
Lang-Lawrence Adv. Inc.
Bausch & Lomb, Inc. 124
Wolff Associates, Inc.
Bell Telephone Laboratories 23
N.W. Ayer & Son Inc.
= Bourns Inc. 37

Allen, Dorsey & Hatfield Inc.
Brush Instruments,

Div. of Clevite 3rd Cover
Carr Liggett Adv., Inc.
Burr-Brown Research Corp. 148
N.A. Winter Adv. Agency
= Bussmann Mfg. Co., Div. of
McGraw Edison Co. 158, 159

Henderson Advertising Company

California State 162
Gerth, Brown, Clark & Elkus of
Sacramento Inc. Advertising

Cambridge Thermionic Corp. 156

Chirurg & Cairns, Inc.
Clairex Corp. 149
S. Paul Sims Co.

= Clifton Precision Products Div. of
Litton Precision Products Inc. 16
Ivey Adv. Inc.
= Cohn, Sigmund, Corp. 130
William G. Seidenbaum & Co.
Cominco Products Inc. 168
McKim Adv. Limited
Communication Electronics Inc. 140
Computer Test Corporation 38
Technical Marketing
Consolidated Electrodynamics Corp. 35

Hixson & Jorgensen, Inc.
Continental Electronics Sub. of

Ling Temco Vought 44
Evans, Young, Wyatt Advertising

Control Data Corporation 137
Barnes Chase Advertising

u CTS Corporation 47

Burton Browne Advertising

Dialight Corporation 130
H.J. Gold Co. Adv.

Di-Acro Corporation 152
Charles E. Brown Adv.

DuPont de Nemours & Co. Inc. E.I. 33

Batten, Barton, Durstine & Osborn Inc.

Durant Manufacturing Co. 107
Keck Advertising Agency

Dynage, Incorporated 146
The F.W. Prelle Co.

Edgerton, Germeshausen & Grier, Inc. 132
Reach, McClinton & Humphrey. Inc.

Electronic Specialty Co. 99
Grant Adv. Inc.

Engelhard Industries Inc. 122, 123
Keyes, Martin & Company

Fairchild Semiconductor 14
Johnson & Lewis Inc.

Florida Development Commission 157
Alfred L. Lino & Associates

Fluke Mfg. Co., Inc. John 98
Pollock & Loth, Inc.

Flying Tiger Line 11
Hixson & Jorgensen Inc.

Formica Corp. 41

Perry-Brown Inc.

u General Electric Company Tube Dept.
Technical Information & Products

Service 12, 13
George R. Nelson Inc.
General Radio Company 2nd Cover
K.E. Morang Co.
= Globe Industries Inc. 126
Odiorne Industrial Adv. Inc.
Gries Reproducer Corp. 168
Harold Marshall Adv. Co.
Hamilton Standard, Div. of
United Aircraft Corporation 100
Cunningham & Walsh Inc.
Heinemann Electric Co. 116
Thomas R. Sundheim Inc.
o Hewlett Packard Co. 2, 24, 25
L.C. Cole Company Inc.
Holt Instrument Laboratories 150
De Baker Advertising
= Houston Instrument Corp. 112
Cooley & Pate Inc.
= Hughes Aircraft Company 128
Foote, Cone & Belding
Hyperion Industries, Inc. 143
S. Gunnar Myrbeck & Company
International Instruments, Inc. 110
Thomas R. Sundheim Inc.
= Jennings Radio Mfg. Corp. 127
L.H. Waldron
Jerrold Corp. 10
Irving Gould Adv. Inc.
Johanson Mfg. Corp. 151
Josephson, Cuffari & Company
Kay Electric Company 134
Josephson, Cuffari & Company
Kingsley Machine Company 138
Nides Cini Advertising Inc.
Kyoto Ceramics Co. Ltd. 164
International Ad Service Inc.
= Lambda Electronics Corp. 31
Michel Cather, Inc.
LEL, Incorporated 154
Snow & Depew Advertising
Lesa of America Corp. 138
Zam & Kirshner Inc.
Machlett Laboratories Inc., The 8
Fuller & Smlth & Ross Inc.
= Mallory & Co., P.R 45
The Aitkin- Kynett Co.
Markem Machine 147
Culver Adv. Inc.
Maryland Telecommunications Inc. 114
The Robert Goodman Agency
McGraw-Hill Book Co. Inc. 150
= McLean Engineering Laboratories 144
Healy Adv. Agency
= Micro Switch Div. of Honeywell 48

Batten, Barton, Durstine & Osborn Inc.
16

Midwest Sintered Products Corp.
Elving Johnson Advertising
Minnesota Mining & Mfg. Co.
Mincom Div.
Reach, McClinton & Co., Inc
= Moseley, F.L.
L.C. Cole Company Inc.
Motorola Inc.
Military Electronics Div.
Charles Bowes Advertising Inc.

= Niemand Brothers, Inc.
Chambers, Wiswell & Moore Inc.
North Atlantic Industries Inc.
Murray Heyert Associates

Ovenaire Incorporated
John E. Waterfield/Admasters
Advertising Inc.

Paktron, Div. lllinois Tool Works
Inc. 108,
Raymond E. Finn & Associates
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Graceman Advertising Inc.
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= Polarad Electronic Instruments
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Radio Corporation of America 4th Cover
Al Paul Lefton Company
= Radio Materials Co., Div. of
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Harry G. Willis & Associates, Inc.
Raytheon Company 97
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COMINCO

HIGH PURITY METALS
AVAILABLE FORMS

clip

and save

Product JALUMINUM | ANTIMONY | ARSENIC | BISMUTH

CADMIUM INDIUM SILVER

BARS

SHEETS

WIRE

POWDER

SHOT

ROD

RIBBON

PRE-
FORMS

SALTS

COMINCO PRODUCTS, INC.

electronic materials division

818 West Riverside Avenue,

Spokane, Washington 99201

3602 Phone Area Code 509 Rl 7-6111 « TWX 509 328-1464

Circle 218 on reader service card

MICROPHONES

A complete line of
microphone cartridges
and units for
the OE market

Types : * Uni-Directional
*Crystal *Magnetic
*Condenser *etc.

*Velocity
* Dynamic

For catalog write to :

PRIMO CO.,

LTD.

2043 MURE, MITAKASHI,
TOKYO, JAPAN

168 Circle 168 on reader service card

See GRC at NEC Booth +352

=4 NYLON
wws COIL BOBBINS
% WIDE RANGE OF STOCK SIZES

—from V4'' diam. x 11/64" long,
to 1-1/16" diam. and 1-1/16" long.
Round, square, rectangular to your
specs. Any thermoplastic, any
shape, any size. (No minimum size.
Maximum to 1-1/16" x 1-1/16".)

YOU SAVE thru GRC’'s exclusive
mass production methods—single
cavity techniques—on fully auto-
matic, patented machines. GRC's
one-piece nylon molded bobbins
are highly uniform-accurate. Speed
winding, moke the most out of
nylon’s outstanding properties.

0

INSULATORS &
BUSHINGS

When you need bobbins, you want
GRC. Send for standard stock sheet
or quotes on sizes, shapes, and
materials to your order.

e,

Write now for
prices and new
GRC Fastener
Catalog

GRIES REPRODUCER CORP.

World's Foremost Producer of Small Die Castings
151 Beechwood Avenue « New Rochelle, N. Y.
Phone: (914) NEw Rochelle 3-8600

WIRE CLAMPS

Circle 219 on reader service card

Advertising sales staff

Gordon Jones: [212] 971-2210

Advertising sales manager

Atlanta, Ga. 30309: Gus H. Krimsier,
Michael H. Miller, 1375 Peachtree St. N.E.,
[404] TR 5-0523

Boston, Mass. 02116: William S. Hodgkinson,
McGraw-Hill Building, Copley Square,
[617] CO 2-1160

Chicago, Ill. 60611: Robert M. Denmead,
Daniel E. Shea, Jr., 645 North Michigan
Avenue, [312] MO 4-5800

Cleveland, Ohio 44113: Paul T. Fegley, 55
Public Square, [216] SU 1-7000

Dallas, Texas 75201: Richard P. Poole, The
Vaughn Building, 1712 Commerce Street,
[214] RI 7-9721

Denver, Colo. 80202: John W. Patten, David
M. Watson, Tower Bldg., 1700 Broadway,
[303] AL 5-2981

Houston, Texas 77025: Kenneth George,
Prudential Bldg., Halcombe Blvd.,
[713] RI 8-1280

Los Angeles, Calif. 90017: Ashley P.
Hartman, John G. Zisch, 1125 W. 6th St.,
[213] HU 2-5450

New York, N.Y. 10036:

Donald R. Furth [212] 971-3616
Frank LeBeau [212] 971-3615
George F. Werner [212] 971-3617
500 Fifth Avenue

Philadelphia, Pa. 19103: William J. Boyle,
Warren H. Gardner, 6 Penn Center Plaza,
[215] LO 8-6161

San Francisco, Calif. 94111:
James T. Hauptli, 255 California Street,
[415] DO 2-4600

London W1: Edward E. Schirmer, 34 Dover
Street, Hyde Park 1451

Frankfurt/Main: Matthee Herfurth, 85
Westendstrasse Phone: 77 26 65 and
77 30 59

Geneva: Michael R. Zeynel,
2 Place du Port 244275

Paris VIII: Denis Jacob, 17 Avenue
Matignon ALMA-0452

Tokyo: Nobuyuki Sato, 1, Kotohiracho,
Shiba, Minato-ku (502) 0656

Osaka: Kazutaka Miura, 163, Umegae-cho,
Kilta-ku [362] 8771

Nagoya: International Media Representa-

tives, Yamagishi Bldg., 13,2-Chome,
Oike-cho Naka-ku

Hugh J. Quinn: [212] 971-2335
Manager Electronics Buyers' Guide

David M. Tempest: [212] 971-3139
Promotion manager

Milton Drake: [212] 971-3485
Market research manager

Richard J. Tomlinson: [212] 971-3191
Business manager

Theodore R. Geipel: [212] 971-2044
Production manager
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