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Microcircuitry... PLUS Isolation of Components

...YOUR Design, at Low Cost!
EVEN WHERE the foregoing considerations do not apply, 
many design engineers have welcomed the opportunities in
herent in the GI multichip technology because it permits them 
to make minor (or, for that matter, major} modifications in 
design without entailing excessive tooling-up costs. The multi
chip technique allows you to specify virtually any arrangement 
of virtually any practical micro-components at a total tooling- 
up cost of no more, usually, than a few hundred dollars. A 
fully integrated monolith created to your own specs —even if 
the modifications represented only relatively slight changes 
from a standard, “off-the-shelf” circuit — would run to many 
thousands...

Get BOTH Sides of the WHOLE Story
PLEASE DON’T get us wrong. This advertisement happens 
to touch on a few of the advantages of GI multichip ICP’s. But 
we also manufacture fully integrated monolithic microcircuits 
for the many standardized applications where a standardized 
monolith is eminently suited. We have no especial axe to grind 
in favoring either type — and will be happy to give you experi
enced and completely unbiased advice, without obligation, 
whenever you may be in doubt about which type to choose. 
MEANWHILE, if you’d like to know more about the specific 
advantage of GI multichips — and there is a great deal more 
to the story — a word from you will bring interesting, useful, 
complete data and literature. For promptness, please write to 
Jerry Fishel at the address below.

The Ideal Substrate for EACH Component
MONOLITHIC ICP’s, naturally enough, must be produced on 
a single substrate material which is a reasonable compromise 
between the ideal characteristics for each resistor, capacitor, 
diode, transistor or other component comprising the finished 
circuitry. No such compromise is necessary in GI multichip 
technology. Since we batch-manufacture a number of identical 
components on each silicon wafer (which are later diced apart 
and assembled to produce your finished circuit) the base 
material for each type of component can be selected to have 
the optimum parameters for that particular component and 
no other.

general instrument corporation 
SEMICONDUCTOR PROOUCTS GROUP

65 Gouverneur Street, Newark 4, New Jersey

Typical example or multichip circuits: General Instrument NC-8C Flip-Flop, 

Eccles-Jordan crow-coupled inverter circuit capable of operation up to 20 me.

GI MULTICHIPS: The Advantages of Packaged Circuitry— with “Three-Dimensional Freedom” 

in the Location of Circuit Elements

WHEN A HEAT-sensitive circuit component must be placed 
closely adjacent to another component that generates heat— 
and on the same substrate — it is rather obvious that circuit 
performance and reliability may be compromised...
IT IS EQUALLY obvious, of course, that this problem fre
quently cannot be evaded in the familiar, fully-integrated 
“monolithic” microcircuit in which various types of compo
nents must be mounted and interconnected on a single surface. 
By its very nature, a monolithic Integral Circuit Package, if it 
is to retain its highly desirable advantage of extreme minia
turization, cannot always permit ideal isolation of components 
— either physically, electrically or thermally.

The Advantages of GI Multichips
THERMAL TRANSFER — like intercoupling of components, 
especially between input and output circuits, and various other 
limitations of the monolithic, common-substrate ICP —can 
readily be avoided by utilizing General Instrument’s highly 
advanced technology of multichip microcircuits.
THIS FREEDOM of layout gives you the opportunity not only 
to separate temperature-sensitive elements from heat-produc
ing elements but also to isolate input and output components 
of a circuit and any other elements whose parasitic intercoup
ling, electrically, electromagnetically or electrostatically might 
be undesirable. Component isolation, in fact, can closely ap
proach that of conventional, discrete elements on a conven
tional circuit board — with only a fraction of the bulk and 
weight. And there are other advantages, as well... —jnaEntu... iffl
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hp 3528A Current Probe hp 3529A Magnetometer Probe

428B SPECIFICATIONS

8595

I, 1963 grid — 1

Current Range: 
Accuracy: 

Probe Inductance: 
Probe Induced-Voltage: 

AC Rejection:

Recorder/Oscillo- 
scope Output:

Probe Insulation:
Price:

October

CLAMP AROUND THE LEAD: 
and measure de current 0.1 ma to 10 amps, without breaking 
circuit leads, without loading the circuit.

HEWLETT-PACKARD COMPANY
CONTACT OUR FIELD SALES OFFICES, NEELY ENTER
PRISES—Loj Angelos, 3939 Lankershim Blvd., North Hollywood, 
TR 7-1282 and PO 6-3811; San Francisco, 501 Laurel St., 
San Carlos, 591-7661; Sacramento, 2591 Carlsbad Ave., 
482-1463; San Diego, 1055 Shafter St., AC 3-8103; 
Scottsdale, 3009 N. Scottsdale Rd.,945-7601; Tucson, 232 So. 
Tucson Blvd., MA 3-2564; Albuquerque, 6501 Lomas Blvd., 
N.E., 255-5586; Las Cruces, 114 S. Water St., 526-2486. • 
LAHANA & CO.—Denver, 1886 S. Broadway, PE 3-3791; Salt 
Lake, 1482 Major St., HU 6-8166 • ARVA, Inc. —Seattle, 
1320 Prospect St., MA 2-0177; Portland, 2035 S.W. 58th Ave., 
CA 2-7337 • EARL LIPSCOMB ASSOCIATES—Dallas, 3605 
Inwood Rd., FL 7-1881 and ED 2-6667; Houston, 3825 Rich
mond Ave., MO 7-2407.

The hp 3528A Current Probe ($450 with degausser) lets you measure 
de current in conductors up to 2M" in their maximum dimensions 
. . . even pipes, multiconductor cables, lead-sheathed cables, micro
wave waveguide.
The hp 3529A Magnetometer Probe ($75) is useful in applications 
ranging from acoustical transducer design to study of the Zeeman 
effect; it measures the direction or magnitude of any magnetic field 
with 1 milligauss sensitivity.
Look at the 428B specs, then call your hp field engineer or write di
rect for a single data sheet which describes all its capabilities.

Pull back the probe flange, the probe opens. 
Aim it at a lead and let loose. The probe 
closes. Now you can measure de current, on 
a bare or insulated wire ... and you can read 
it directly, even in the presence of equally 
strong ac on the same wire, without breaking 
a lead and without loading the circuit.
The hp 428B Clip-on DC Ammeter reads de 
current directly in 9 ranges by sensing the 
magnetic flux induced by the de current. To 
measure the sum or difference of 
currents flowing through two sepa
rate wires, you simply clamp the 
probe around them both . . . and 
read. The standard 428B has a range 
of 0.1 ma to 10 amps and lets you 
read de currents on wires up to 
in diameter. A recorder, oscilloscope 
output is provided on the 428B.

1 ma to 10 a full scale in 9 ranges
±3%, ±0.1 ma
<0.5 jxh introduced into measured circuit
<15 mv peak into measured circuit
ac with peak value less than full scale affects meter accu
racy less than 2% at frequencies above 5 cps and different 
from carrier (40 kc) and its harmonics; (on 10 range, ac is 
limited to 4 a peak)

app. 1.4 v across 1400 ohms full scale; frequency response 
de to 400 cps
300 v maximum
hp 428B, $600 (cabinet); hp 428BR, $605 (rack mount)
(428A also available; same as 428B except range: 3 ma to 
1 ampere full scale; no recorder output, $500) 

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



Type 580A Series with a Type 82 Dual- Trace Unit

FREQUENCY TRIGGERING

for A DEMONSTRATION, CALL YOUR TEKTRONIX FIELD ENGINEER

RISETIME of 4.3 nsec

HIGH-FREQUENCY SYNC to 250 Me

SINGLE SHOT at 10 nsec/cm

Odb

$1825
. $1725

100 150 
MC MC

Typical frequency response and internal triggering 
characteristics of Type 585A/82 combination—show
ing minimum number of cm necessary for triggering.

Display of a fast transient at 10 nsec/cm, using 
single-sweep operation and the Tektronix C-19 Cam
era. Single-sweep feature of the Type 585A/82 com
bination facilitates photographic recording of most 
one-shot phenomena.

I®
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Display of a 250 Me Sine Wave at 10 nsec/cm, using 
the H. F. Sync Mode. In this mode, the Type 585A/82 
combination can display steady signals from 5 Me 
to 250 Me, with a fraction of a cm of displayed 
amplitude.

Tektronix, Inc.
• PALO ALTO, CALIF. • 

WALNUT CREEK, CALIF.

High-Speed Oscilloscopes 
with General-Purpose Utility

■MIO■■him
PLUS

■ COMPATIBILITY WITH 17 LETTER - SERIES PLUG-INS to 
differential, multi-trace, r“ ” 
with Type 81 adapter.
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Dual-trace display of input and output pulses of a 
transistor amplifier at 10 nsec/cm—with lower trace 
delayed 1 nsec by amplifier under observation. Type 
585A/82 combination can display time coincidence 
between input channels with no measurable differ
ence at 10 nsec/cm.

TRIGGERING to 150 Me
3an

Type 81 Plug-In Adapter................ $ 135
Adapter allows insertion of Tektronix letter
series plug-ins. Band-width (to 30 Me) and 
Sensitivity depend upon plug-in used.
Oscilloscope Prices without plug-in units.

U.S. Sales Prices f.o.b. Beaverton, Oregon

Type RM585A Oscilloscope, illus.
Type 585A Oscilloscope..............
Types RM585A and 585A have 2 modes of 
calibrated sweep delay ranging from 1 /isec 
to 10 seconds.

■nHE2E5E!3CDn ■■■■■■■■■■

.. - --------- ------------ vO permit
sampling, other laboratory applications—when used

Type 581A Oscilloscope....................... $1425
No sweep-delay capabilities . . . but other 
features similar to Type 585A Oscilloscope.

Type 82 Dual-Trace Unit................... $ 650
Type 86 Single-Trace Unit ... $ 350
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SAN FRANCISCO FIELD OFFICES
3944 FABIAN WAY • PALO ALTO, CAL IF. • Phone: 326-8500

1709 MT. DIABLO BLVD. • WALNUT CREEK, CALIF. • Phone: 935-6101 
From Oakland, Berkeley, Richmond, Albany and San Leandro: 254-5353

■ DUAL-TRACE OPERATION with 4 operating modes and independent 
controls for each channel—for individual attenuation, positioning, inversion, 
and ac or de coupling as desired.

■ PASSBAND typically DC-TO-85 MC (3-db down) at 100 mv/cm (12-db down 
at 150 Me), and typically DC-TO-80 MC (3-db down) at 10 mv/cm.

■ CALIBRATED SENSITIVITY in 9 steps from 100 mv/cm to 50 v/cm, and 
in 10X Amplifier Mode, from 10 mv/cm to 5 v/cm, variable between steps.

■ INTERNAL AND EXTERNAL TRIGGERING to 150 Me.

■ SWEEP RANGE from 10 nsec/cm to 2 sec/cm.

■ SUPPLIED SMALL SIZE PASSIVE PROBES increase input R to 10 
megohms and decrease input C to approximately 7 pf., with risetime (of probe, 
plug-in unit, oscilloscope) at over-all sensitivity of 100 mv/cm at approximately 
4% nsec.
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1185 Coleman Avenue 
Santa Clara, California

Mailing office of publication: 394 Pacific Ave., Fifth Floor. Second class postage paid 
at San Francisco, Calif.

Subscription: $4.00 (members); $6.00 (others); overseas, $7.00 per annum.

SECTION MEMBERS! To stay on mailing list when you move, 
send address change promptly to IEEE National Headquarters, 

Box A, Lenox Hill Station, New York 21, N.Y.

production utilizing closed circuit tel
evision and electronic data processing 
of automatic production and control 
equipment. Cover drawing courtesy of 
Western Electronic Manufacturers As
sociation.

Design of solid state circuits, 
including semiconductor 
switching circuits, for digital 
computers and control equip
ment, experience in logic de
sign, photosensitive devices 
and magnetic recorders is 
helpful.

Immediate openings with 
unusual growth oppor
tunities at FMC Central 
Engineering Laboratories 
as a result of further ex
pansion of programs in 
industrial and non-mili- 
tary types of electro
mechanical equipment.

Send resume to

E. M. CARD

FMC CENTRAL 
ENGINEERING

Top creative profession
als with BS or MS in EE 
or Physics needed with 
experience in either field:

Address all mail to:
IEEE OFFICE, SUITE 2210, 701 WELCH ROAD, PALO ALTO, CALIF.

 

advertising
Bay Area & National: E. A. Montano, IEEE, Suite 2210, 701 Welch Rd., Palo Alto, Calif., 

415 321-1332

East Coast: Cal Hart, H & H Associates, 501 Fifth Ave., New York 17, N.Y., YU 6-5886

Southern California: Jack M. Rider & Associates, 1709 W. 8th St., Los Angeles 17, Calif., HU 3-0537

Management climate and 
challenging assignments per
mit personal contributions, 
individual recognition and 
professional advancement.

Design and development of 
electronic and electrical con
trols for complex equipment; 
including control circuit de
sign, servomechanisms and 
feedback controls.
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Meetings Ahead (TDI, PTGEM, PTGCS, PTGIT, PTGBME) . .

Papers Call—IEEE International Convention  

Grid Swings—News of the Industry  

Events of Interest—IEEE National Meetings  

Manufacturer/Representative Index, Representative Directory .

New Literature, Currently Available

Advertisers and Agencies.........................................................................

c o v e r

Two plant tours (Industrial Divi- 
sion/Energy Systems, Inc., and 
PTGEM / Microwave Electronics 
Corp.) being scheduled for early Octo
ber, the cover portrays an industrial 
application of electronics to factory

volume 10, number 3 • October 1,
Published twice a month except July and August by San Francisco Section, 

Institute of Electrical and Electronics Engineers

san f r an c i s c o section officers
Chairman: William A. Edson Secretary: Jack L. Melchor
Vice Chairman: John C. Beckett Treasurer: Gerard K. Lewis
Membership Co-chairmen: Fred MacKcnzic, Stanford Research Institute, DA 6-6200

William Warren, Shell Development Co., OL 3-2100
Publications Advisor: Howard Zcidlcr, Stanford Research Institute

Executive Secretary: James D. Warnock, Section Office: Suite 2210, 701 Welch Rd. 
Palo Alto, Calif., DA 1-1332



MEETING CALENDAR

GROUPS

Wednesday, October 9

Speaker: Dr. Emil Hopner, manager, advanced information retrieval technology,

Thursday, October 10

Wednesday, October 23

production staff

4 — grid
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I
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ADVERTISING ASSISTANT:
RITA EARNSHAW

CONTROLS:
. HEWLETT-

Berkeley
Reservations: Con Rader, 326-1970, Ext. 328

October 1, 196$

reporters

HISTORIAN: EARL G. GODDARD, 
VARIAN ASSOCIATES

Engineering Management
8:00 P.M. • Wednesday, October 9

The Founding and Development of Microwave Electronics Corporation (presenta
tion and plant tour)

Speaker: Dr. Stanley F. Kaisel, president, MEC
Place: Micro wave Electronics Corp., 3165 Porter Drive, Stanford Industrial Park, 

Palo Alto

PROFESSIONAL TECHNICAL
Bio-Medical Electronics

8:00 P.M.
Brain Waves and Signal Identification

SANTA CLARA VALLEY SUBSECTION
8:00 P.M. • Wednesday, October 23

Space Power Systems (a panel discussion)
Speakers: Dr. Y. C. Lee, technical director, power systems, research & develop

ment div., Lockheed MSC, moderator
Dr. Nathan Snyder, chief scientist, Kaiser Aircraft & Electronics
Frank J. Thomas, asst, mgr., engineering div., Aerojet General Nucleonics
Robert H. Watson, staff scientist, auxiliary power, Lockheed MSC
Dr. A. E. Levy-Pascal, staff scientist, electrochemical, Lockheed MSC

Place: Lockheed Auditorium, Bldg. 202, 3251 Hanover, St., Stanford Industrial 
Park, Palo Alto

Microwave Theory & Techniques
8:00 P.M.

(Joint with PTGCT and PTGCS)
Some Microwave Filter Design Concepts and Their Application to the Design oj 

Microwave Devices
Speaker: Dr. George L. Matthaei, Stanford Research Institute
Place: P.H. 100, Stanford University
For further information contact: Leo Young, Stanford Research Institute,.

DA 6-6200

EAST BAY SUBSECTION
N. K. (GENE) LITTLE. LAWRENCE 
RADIATION LABORATORY

FRESNO SUBSECTION
J. M. SWALL. P.G.&E., FRESNO

SANTA CLARA VALLEY SUBSECTION 
ROBERT W. SUMNER. WESTING
HOUSE ELECTRIC CORP.

TECHNICAL DIVISIONS:
COMMUNICATIONS: ALFRED R. 

DOLE. PAC. TEL. & TEL. CO.
INDUSTRIAL: J. ARTHUR WELLS. ART 

WELL ELEC., INC.
INSTRUMENTATION & < 

RONALD K. CHURCH. 
PACKARD CO.

POWER: JAMES J. McCANN. PA
CIFIC GAS & ELECTRIC CO.

SCIENCE k ELECTRONICS: JAMES J. 
HALLORAN. ELECTRO ENGINEER 
ING WORKS

Information Theory 8:00 P.M.
Maximum-Distance Q-Nary Codes
Speaker: Dr. Richard C. Singleton, senior research mathematical statistician.

Stanford Research Institute
Place: Stanford Research Institute, No. 1 Conference Room, 333 Ravenswood. 

Menlo Park
Reservations: Mrs. B. Kelly, 326-6200, Ext. 2944

Communications Systems
8:00 P.M. • Tuesday, October 8 

Automatic Waveform Equalization for Data Transmission Purposes
Speaker: Dr. Emil Hopner, manager, advanced information retrieval technolog}’, 

advanced systems development div., IBM, San Jose
Place: Room 1164, 760 Market St., San Francisco
Dinner: 6:00 P.M., Bardelli’s Restaurant, 243 O’Farrell St. (near Powell), San 

Francisco
Reservations: Mrs. Manzi, LY 1-8461, Ext. 430

PROFESSIONAL TECHNICAL 
GROUPS:
AUDIO: HERB RAGLE. MEMOREX 
AUTOMATIC CONTROL: A. S.

McAllister, san jose state 
ANTENNAS AND PROPAGATION:

ROLF B. DYCE, SRI 
BROADCASTING: BEN WOLFE. KPIX 
BIO-MEDICAL ELECTRONICS: CON 

RADER. BECKMAN/SPINCO DIV.
COMMUNICATIONS SYSTEMS:

MAURICE H. KEBBY. LENKURT 
CIRCUIT THEORY: R. E. KIESSLING.

in LABORATORIES
ELECTRON DEVICES: MAHLON 

FISHER. SYLVANIA
El ECT RON IC COMPUTERS: WILLIAM 

DAVIDOW, GENERAL ELECTRIC
E 1GINEERING MANAGEMENT: 

LEONARD M. JEFFERS. SYLVANIA 
ENGINEERING WRITING AND 

SPEECH: DOUGLAS WM. DUPEN. 
TECHDATA DIV., L C. COLE

INFORMATION THEORY: CHARLES
H. DAWSON. SRI

INSTRUMENTATION & MEASURE
MENT: JAMES HUSSEY. GENERAL 
RADIO CO.

MICROWAVE THEORY AND TECH
NIQUES: ROBERT J. PRICKETT. 
HEWLETT-PACKARD CO.

MILITARY ELECTRONICS:
VICTOR A. CONRAD. VARIAN

PRODUCT ENGINEERING AND PRO
DUCTION: W. DALE FULLER. 
LOCKHEED

RADIO FREQUENCY INTERFERENCE: 
JOHN W. WATTENBARGER. SIERRA 
ELECTRONICS CORPORATION

RELIABILITY:
W. WAHRHAFTIG. PHILCO

SPACE ELECTRONICS AND TELEM
ETRY: TOM LINDERS. LOCKHEED

TECHNICAL DIVISIONS
Industrial 7:30 P.M. •» Tuesday, October 8
Recent Examples of High-Power Electronic Systems (presentation and plant tour) 
pea er. Vernon L. Smith, chief engineer, RF systems div., Energy Systems, Inc. 

1 Stanford)67 SyStemS’ InC<’ 3180 Hanover St., Palo Alto (formerly Radiation at

Speaker: Walter J. Freeman, associate professor of Physiology, University o 
California, Berkeley

Place: Life Sciences Bldg., Room 2507, University of California
Dinner: 6:40 P.M., Sponger’s Restaurant, University Ave. at the Freeway, 

n—1—1 — -



Vernon L. Smith

m e e 11 n

gap for D.C. fault conversion at Energy Systems, Inc. (formerly

Stanley F. Kaisel

am:
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San Francisco area on Tuesdays. The 
club occupies the 15th floor at 206 
Sansome St., San Francisco.

meeting

MANAGEMENT IN ACTION

tection notes

REGULAR TUESDAY LUNCHEON

Dr. Stanley F. Kaisel, president of 
Micro wave Electronics Corp., will 
host PTGEM on October 9 at the 
MEC facility in Stanford Industrial 
Park. Dr. Kaisel will discuss the 
founding and development of MEC 
and then showcase the facility for 
PTGEM members and their guests.

Dr. Kaisel started his electronics 
career at Washington University in St. 
Louis where he received his B.S. de
gree in electrical engineering in 1943. 
He worked for RRL at Harvard prior 
to return to Stanford University where 
he worked as a research associate con
cerned with linear accelerators and 
traveling wave tubes. During this 
period, he completed his studies for 
advanced degrees and was awarded 
the M.A. and Ph.D. in electrical engi
neering. He then joined RCA Prince
ton Laboratory to continue his work in 
the field of TWT. In 1951 he returned 
to Stanford to spend the next four 
years with the electronics research lab
oratory. In 1955 he joined Litton to 
learn more of the industrial phase of 
tube research and development.

In 1959, Dr. Kaisel, Arthur L. 
Webb, and Hugh W. Jamieson of
ficially launched Microwave Electron
ics into the microwave tube and solid
state device business.

g ahead

HIGH-POWER SYSTEMS
The first scheduled meeting of the 

Industrial Division will be held on 
October 8, at Energy Systems, Incor
porated, 3180 Hanover Street, Palo 
Alto (formerly Radiation at Stanford).

The meeting will consist of a pres
entation with slides by Vern Smith, 
chief engineer-RF systems division, 
showing recent examples of high- 
power electronic systems, such as 
high-voltage d-c power supplies, high- 
power RF transmitters, high-voltage 
switching systems, high-voltage trig
gered arc gaps, and high-power 
LASERS. A plant tour will follow 
where several examples of each of the 
equipments can be seen in various 
stages of assembly. The meeting will 
start at 7:30 p.m.

ahead

High-voltage triggered arc ---- ■ - . . r . . ■ ■
Radiation at Stanford) site of the October meeting of the Industrial Division.

A special luncheon table is reserved 
every Tuesday at the San Francisco 
Engineers Club for members of IEEE. 
Club membership is not required and 
a cash ticket may be purchased from 
the cashier for $2.00, including tax. 
No reservations are required.

IEEE members are invited to drop 
in for lunch whenever they are in the

Administration building and plant of Microwave Electronics Corporation, Stanford Industrial 
Park, scene of a presentation by Dr. Stanley F. Kaisel and a plant tour for the October meeting 
of PTGEM.
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PHILBRICK

Electronic
Engineers and
Scientists

now! 
rnore new 
solid state 
amplifiers 

from

(Companies pay the fee, 
of course.)

OSTRANDER
ASSOCIATES 
AGENCY
825 San Antonio Road 
Palo Alto, California 
DA 6-0744

and learn about the 
opportunities for career 
advancement with our 
many client firms on both 
the West and East Coast.

grid inputs
NEW CLASSIFIED SECTION

In response to many requests, and 
primarily as a service to the member
ship, the Grid will offer a classified 
advertising section beginning with the 
November issues. Every appropriate 
category of ad will be carried, includ
ing business and professional cards, 
consulting services, positions available, 
positions wanted, and products. Rates 
for members will be $15 for the first 
column-inch, $10 for the second inch, 
and $5 for each additional inch, not to 
exceed a total of 4 inches. Special type 
or logos will not be carried. Nonmem
bers will be charged $20 for the first 
inch, $15 for the second inch, and $10 
for each additional inch.

Drop in for a free 
ABACUS

5-13/16" X 4"X 8-1/2" 4-7/16"X 3-1/8'x 2-3/8' 
$285.00 $95.00

PHILBRICK amplifiers prefer to be served 
by power supplies with the same corpo
rate background such as PR-150 with 150 
ma output which will drive up to ten P45 
amplifiers, or PR-30 with 30 ma output 
which will drive up to three P45 ampli
fiers. Both are available in chassis 
mounting versions (PR-30C and PR-150C).
Contact your TSI Instrumentation Engi
neer for complete data and service.

CALL CECIL BRITT, JACK PENWELL OR GORDON 
SHOCKEY FOR SERVICE AT DA 6-9800

2-1/4" x 1-1/2" x 3/4" 3-3/16"x 2-3/8 "x 1-1/2" 
$142.00 $247.00

P45 is a high speed operational amplifier 
with 20 nanoseconds risetime. SP656 is 
a chopper stabilized operational ampli
fier with typical drift over 8 hours of less 
than 1 /iv and typical input current of 
10_” ampere. This growing family of 
PHILBRICK solid state operational ampli
fiers including P2. P45, P55, P65A, 
PP65A, P75 and SP656 offers a wide se
lection for your applications-, open loop 
gains from 20,000 to 100.000,000; out
puts from 1 to 15 ma, bandwidth up to 
1.6 MC. Companion booster amplifiers 
P5. P66 and PP66 supply up to 20 ma 
output current All these amplifiers re
quire -15 VDC (see below). Single unit 
prices range from $45.00 to $252.00.

meeting ahead

WAVEFORM EQUALIZATION

Automatic waveform equalization 
for data transmission purposes will be 
the subject of Dr. Emil Hopner be
fore the October meeting of PTGCS.

Delay and amplitude distortion pre
vent effective utilization of transmis
sion facilities for data transmission 
purposes. The speaker will describe 
automatic means of signal distortion 
correction and report on experiments 
performed by the advanced systems 
development division laboratories of 
IBM. The related theoretical consid
erations will also be discussed.

Dr. Hopner is manager of advanced 
information retrieval technology, ad
vanced systems development division, 
IBM, San Jose. He joined IBM in 1955 
in Poughkeepsie in the speech recog
nition program. In 1956 he transferred 
to San Jose research and was ap
pointed to the data transmission and 
communications project. He was di
rectly responsible for the development 
of IBM’s data transmission subset.

During the latter part of 1958 Dr. 
Hopner was appointed manager of the 
data transmission project. During 
1959 he initiated studies and ad
vanced development activities on the 
problem of high-speed data transmis- 
s i o n over high-frequency radio 
lengths. His group did significant work 
in the development of self-correcting 
codes for adjacent errors in data trans
mission. During 1960 Dr. Hopner con
tinued his work with the CCITT, a 
committee of the International Tele
communications Union, assisting them 
with their data transmission problems 
and tests.

In June, 1961, Dr. Hopner was 
transferred to the IBM Lab at Peek
skill, New York, as manager of com
puter communications. In January, 
1963, he returned to San Jose.

TECH- S E E, X NO. 
ELECTRON I C S | 
ENGINEERING 
REPRESEN TAT IVES 
6061 W. 3rd St., Los Angeles 36, Calif. WE 7-0780 
800 San Antonio Rd., Palo Alto, Calif. DA 6-9800 
P.O. Box 6544, San Diego, Calif. AC 2-1121

meeting ahead
Q-NARY CODES

Maximum distance q-nary codes 
will be the subject of Dr. Richard C. 
Singleton before the meeting of 
PTGIT on October 10.

Dr. Singleton is senior research 
mathematical statistician, mathemat
ical sciences dept., Stanford Research 
Institute.

A q-nary error-correcting code is 
based on an alphabet of q symbols, 
where q — 2 in the usual binary case. 
A q-nary code with qk code words of 
length n = k 4- r digits can have no 
greater Flamming distance d than 
r -F 1. Codes with d = r 4- 1 (max
imum distance codes) will be discussed 
in detail. Some of these codes are re
lated to orthogonal latin squares; the 
Reed-Solomon codes form another 
subclass. Several new types will also 
be reported on, and construction tech
niques given for them. A number of 
interesting properties of these codes 
will be described.

Dr. Singleton received the B.S. and 
M.S. degrees in electrical engineering 
from the Massachusetts Institute of 
Technology in 1950. Fie received the 
M.B.A. degree from Stanford Univer
sity’s Graduate School of Business in 
1952, and the Ph.D. degree in math
ematical statistics from Stanford in 
1960.



J

FOR SOLID STATE DC POWER
=-

events

i

grid — 7October 1 , 19 6 3

All modules available 
in rack mounted versions.

FASTEST DELIVERY From stock, or shipped 
10 days ARO.

WIDEST CHOICE Catalog lists over 
3000 models.

DC-DC REGULATED CONVERTERS Inputs 12, 24, 28 VDC. outputs to 2000 VDC 
at 15, 30, 60 watts. Multiple outputs available

REQUEST OUR COMPLETE CATALOG:
giving full specifications, prices, installation and application data

■

Tecmps/jpower
INCORPORATED | A SUBSIDIARY OF BENRUS WATCH COMPANY. INC.

18 MARSHALL STREET. SOUTH NORWALK. CONNECTICUT
Represented by Smith-Dietrich Sales Co., 210 Town & Country Village, Palo Alto, Calif. (415) 321-4321

HIGHEST QUALITY Modules are compact, 
rugged, fully encapsulated, available to 
meet MIL performance specifications. 
Proven circuitry for top electrical and 
thermal characteristics. Two year warranty.

AC-DC REGULATED POWER MODULES 0.5 to 340 VDC. to 600 watts, temperature 
ratings 65 C, 80 C, 100 C, and 115 C, accuracy ±0.5% or ±0.05%.

AC-DC UNREGULATED POWER MODULES Low in cost. 0.5 to 1000 VDC. 
to 1000 watts.

has outstanding opportunities
for 

MICROWAVE 
FILTER and CIRCUIT 

ENGINEERS
Engineers with B.S., M.S., and Ph.D. degrees in electrical 
engineering or related fields are invited to investigate the 
opportunities now available on microwave study and develop
ment programs.

• Experience desired in microwave components and 
circuitry such as filters, hybrid junctions, and R-F 
subsystems.

• Excellent starting salaries are offered, coupled 
with a wide range of employee benefits.

FOR IMMEDIATE CONSIDERATION 
Call or Write

DR. SEYMOUR B. COHN / Vice-President and Technical Director 

RANTEC CORPORATION 
CALABASAS, CALIFORNIA
Phone: 213-347-5446 

An Equal Opportunity Employer

of interest
PAPERS CALL

October 18—Statement, in quadru
plicate, indicating the contributions 
made by the paper which warrant its 
inclusion in the IEEE International 
Convention program; 100-word ab
stract in quadruplicate, title of paper, 
name and address; 500-word summary 
in quadruplicate, title of paper, name 
and address. Indication must be made 
regarding technical area of paper from 
the following: basic sciences and tech
niques, power, industry and industrial 
applications, communication, electron
ic systems, computers and data proc
essing, instrumentation, materials, 
components and production processes, 
biomedical electronics, and profes
sional activities. Address all material 
to Ferdinand Hamburger, Jr., chair
man, 1964 technical program commit
tee, IEEE, Box A, Lenox Hill Station, 
New York 21.

V'

meeting ahead
BRAIN WAVES

Professor Walter J. Freeman’s talk 
before the October 9 meeting of 
PTGBME will concern brain waves 
and signal identification and will deal 
with the isolation of the sources of 
localized signals from particular cell 
populations within the brain which is 
considered as a volume conductor. He 
will describe measurements made uti
lizing computer techniques correlated 
with the behavior of laboratory ani
mals which have chronically im
planted electrodes.

Professor Freeman received his 
M.D. from Yale University in 1954 
after graduate studies at Johns Hop
kins University and post-doctoral work 
at UCLA.

Those interested in sharing rides 
from Palo Alto should meet in front 
of Room M-112 of the Stanford Medi
cal School at either 5:20 p.m., if at
tending the dinner, or at 6:30 p.m. if 
going directly to the meeting.

For those willing to pay 50 cents, 
parking on the campus is available 
after identification of medical elec
tronics or IEEE is given to the gate 
attendant.

The meeting is open to all those in
terested. The PTGBME chapter plans 
to hold 7 meetings this year on the 
2nd Wednesday of every month 
through May, with the exception of 
January. One or two of the future 
sessions will be held in San Francisco 
or Berkeley; the locations of the other 
meetings will be normally at the Stan
ford School of Medicine at 8 p.m. in 
Room M-112. Call the secretary, Con 
Rader, at 326-1970; ext. 328, if you 
do not receive notice prior to meeting 
time.
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STATE-OF-THE-ART 
LOG IF AMPLIFIERS 
ON THE SHELF AT RHG

Wide Dynamic Ranges, To 90 db 
True Logarithmic Compression 

Excellent Pulse Fidelity

UNRETOUCHED PHOTO OF OUTPUT PULSE. 
MODEL L2005 

(Horizontal scale: 5 Msec/cm)
Evans Wilson

Guy W. Wilson has been named 
manager of marketing services of 
Esterline Angus Instrument Co., In
dianapolis.

talk about high-reliability?
HERE'S MORE PROOF!

RHG ELECTRONICS LABORATORY, INC.
94 Milbar Blvd., Farmingdale, L.I., N.Y.

Engineering-Sales Representative:
WALTER ASSOCIATES

P.O. Box 790, Menlo Park, Calif.
(415) DA 3-4606

Band
width

2 me
3 me
5 me
5 me
2 me

10 me
2 me

10 me
20 me

2 me
20 me

Model
L0502
L1003
L1505
L2005
L3002
L3010
L6002
L6010
L6020
L7002 
L12020

Dynamic 
Range 
80 db 
80 db 
80 db 
80 db 
90 db 
80 db 
90 db 
80 db 
80 db 
90 db 
80 db

Risetime 
Capability 
0.5 Msec 
0.3 Msec 
0.2 Msec 
0.2 Msec 
0.5 Msec 
0.1 Msec 
0.5 Msec 
0.1 Msec 
0 05 Msec 
0.5 Msec 
0.05 Msec

STANDARD LOGARITHMIC IF AMPLIFIERS
_________ SPECIFICATIONS 

Center 
Freq.

5 me
10 me
15 me
20 me
30 me
30 me
60 me
60 me
60 me 
70 me

120 me

Choose from RHG’s shelves the 
logarithmic IF amplifiers you 
need. A complete line is now 
available to reduce your hard
ware costs, save valuable design 
time, and provide versatile sys
tem compatibility. All standard 
models feature:

SPECIAL MODELS DESIGNED AND DELIVERED 
WITH MINIMUM DELAY. COMPLETE 

LOGARITHMIC RECEIVERS ALSO AVAILABLE.

grid j w i n g s

IT IS REPORTED:
Burgess Dempster, newly elected 

chairman of the board of Siliconix, 
has announced the election of Richard 
E. Lee as president, Thomas S. Ed
wards as vice president, and Arthur D. 
Evans as vice president.

Hunter Hohm
Gould Hunter has been appointed 

personnel manager for Watkins-John
son Co., Palo Alto.

Harry Hohm has been appointed 
president of Shelly Associates, Inc., 
consulting and manufacturing engi
neers, El Segundo.

Solitron
DEVICES, INC.

500 Livingston St. • Norwood, N.J.

I | “Recently, we wished to in
stall more of these in place of

I j tube rectifiers and the local 
supplier substituted a well-

| known brand. One of these 
[ substitutes lasted about one

I | week.”

t "Mi

The above letter was recently sent to 
us by Mr. Lambert B. Howard, Chief 
Engineer of WFIE-TV, Evansville, 
Indiana. It is but one more in a continu
ous series of unsolicited testimonials 
from users of highly reliable, perform
ance-proved Solitron products.

Solitron produces Silicon Rectifiers, 
Solid-State Hi-Voltage Assemblies 
(Solidpaks®) and Noise Diodes (Squn- 
vister®). Product specifications/applica- 
tions data and price lists are available 
on request.

“A year or so ago we ob
tained from a local dis
tributor several of your 
diffused silicon rectifiers. 
To the best of my knowl
edge there has not been 
a single failure of these 
units, many of them op
erating eighteen hours 
each day.”

Bibbens
Charles Elkind has been promoted 

to the new position of communications 
manager of the components division 
of International Business Machines 
Corp., Poughkeepsie, N.Y.

Terry E. Bibbens has joined Applied 
Technology, Inc., Palo Alto, as appli
cations engineer, marketing dept.

GENERAL NOTES:
1. Standard input impedance - 50 ohms.
2. Standard output impedance - 90 ohms 

(cathode follower).
3. Logarithmic accuracy- db over 60 

db range (minimum).
4. Lin and log outputs available - sepa

rately or simultaneously.
5. All units employ militarized construction 

and components.
6. Duty factors up to 100% (cw) can be 

handled.
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BAIT 
THE 

HOOK 
FOR 

YOUR 
SALESMEN!

events of interest
IEEE

October 14-16—Materials Handling 
Conference. Chamberlain Hotel, Fort 
Monroe, Va. IEEE/ASME. Program: 
R. C. Tench, Rm. 800, C&O Bldg., 
Huntington 1, W. Va. No proceedings.

October 21-23—East Coast Confer
ence on Aerospace & Navigational 
Electronics (ECCANE). Emerson Ho
tel, Baltimore. PTG-ANE Baltimore 
Section. Program: Richard Allen, Mar
tin-Marietta Corp., Baltimore 3. Pro
ceedings.

October 28-30—Machine Tools Con
ference. Sheraton-Gibson, Cincinnati. 
IEEE. Program: W. L. Wachs, Cin
cinnati Milling Machinery Co., 4701 
Marburg Ave., Cincinnati 9. No pro
ceedings.

October 28-30—National Electronics 
Conference. McCormick Place, Chi
cago. IEEE et al. Program: H. W. 
Farris, NEC, 228 LaSalle St., Chica
go 1. Order proceedings from NEC.

October 28-30 — Symposium on 
Adaptive Statistical Inference. (In 
conjunction with NEC.) Committee 
on Discrete System Theory, IEEE. 
Program: Laveen Kanal, Philco Sci
ence Labs, Blue Bell, Pa.

October 29-31—10th Annual Mtg. 
PTG-NS, Intn’l Symposium on Plasma 
Phenomena & Meas. El Cortez Hotel, 
San Diego. PTG-NS. Program: Robert 
DeLosh, Bendix Systems Div., Ann 
Arbor, Mich. IEEE Transactions on 
Nuclear Science, after conf.

October 31-November 1 
Electron Devices Meeting. Sheraton- 
Park Hotel, Washington, D.C. PTG- 
ED. Program: Mason Clark, hp asso
ciates, Palo Alto. No proceedings.

November 4 — Western Appliance 
Technical Conference. Biltmore Hotel, 
Los Angeles. IEEE. Information: 
H. W. Rice, Robertshaw Controls Co., 
1601 S. Manchester Ave., Anaheim. 
No proceedings.

November 4-6—NEREM (Northeast 
Research & Engineering Meeting). 
Commonwealth Armory, Somerset 
Hotel, Boston, Mass. Region 1. Pro
gram: A. O. McCoubrey, c/o Boston 
Section, IEEE, 313 Washington St., 
Newton, Mass. Order digest from 
IEEE Boston office.

November 11-13—Radio Fall Meet
ing. Hotel Manger, Rochester, N.Y. 
IEEE/EIA. Program: V. M. Graham, 
El A Engr. Dept., 11 W. 42nd St., 
New York 36. No proceedings.

November 12-15—9th Annual Conf, 
on Magnetism and Magnetic Materi
als. Chalfonte-Haddon Hall, Atlantic 
City. PTGMTT/IEEE-AIP, Program: 
W. L. Shevel, Jr., IBM Mag. Res. 
Dept., Yorktown Heights, N.Y. Pro
ceedings in Journal of Applied Physics, 
P.O. Box 1897, Baltimore.

Beating the bushes — making cold calls — eats up 
salesmen’s time, when time means money.
Why make your men fish without bait? Far better to 
condition prospects before face-to-face selling takes 
place!
Printed sales material such as folders, brochures, 
catalogs can turn up live leads, dramatize product 
features, pre-sell.
The right kind of printed literature can upgrade 
your sales-to-calls ratio and wipe anxiety from your 
salesmen’s faces!
We welcome the opportunity to supply the bait!

Ik iiir» iJust phone us at 327-0880

THE NATIONAL PRESSU
Designers • Printers • Lithographers • Publishers 
Every type of business communication — business cards, 
stationery, forms, brochures, folders, data sheets, catalogs. 
850 HANSEN WAY • In Stanford Industrial Park • PALO ALTO
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Empire Devices, Inc
Eppley Laboratory, Inc
Eubanks Engineering Company

Compar San Francisco 
1817 Bayshore Highway, 
Burlingame; 697-6244

Birnbaum Sales Company, Inc.
626 Jefferson Ave., 
Redwood City; EM 8-7757

Ault Associates
120 Santa Margarita, 
Menlo Park; DA 6-1760

Artwel Electric, Inc.
1485 Bayshore Blvd., 
San Francisco; 586-4074

Dynamic Associates
1011-D Industrial Way, 
Burlingame; 344-1246

Chrono Log Corp
Cimron Corporation 
CircuitDyne Corp
Clairex Corp
Comcor, Inc
Communication Electronics
Components Engineering & Mfg. Co.
Components for Research ...
Computer Instruments Corp. 
Computer Measurements Co. 
Continental Connector Co. 
Continental Sensing, Inc
CIS Corp

Long & Associates, Inc.
505 Middlefield, 
Redwood City; EM 9-3324

Goodrich & Assoc., James L.
68 Allston Way, 
San Francisco; OV 1-3874

Logan & Associates, Jack 
801 Mahler Road, 
Burlingame; OX 7-6100

McCarthy Associates 
1011-E Industrial Way, 
Burlingame; 342-8901

McDonald Associates 
716 Wilshire Blvd., 
Santa Monica; 394-6610

Moxon Electronics 
15 - 41st Avenue, 
San Mateo; 345-7961

Marshall Company, G. S.
708 Warrington Road, 
Redwood City; 364-9023

James Knights Co. 
Jetronics Labs
J-Omega Company 

Impact-O-Graph Corp
Industrial Instruments, Inc.
Inland Motor Corp
International Resistance Co. 
ISO/Serve, Inc

Hammarlund Mfg. Co. 
Hamner Electronics McCarthy Assoc. 
Hardwick, Hindle, Inc Long & Assoc. 
Harrison Labs., Div., H P Neely Enterprises 
Heli-Coil Corp Premmco, Inc. 
Heller Industries, Inc Tech-Ser, Inc. 
Hewlett-Packard Company Neely Enterprises 
Holt Instruments Laboratories W. K. Geist Co. 
Hughes Aircraft Co., Instruments Walter Assoc.

Peninsula Associates 
1345 Hancock Street, 
Redwood City; EM 9-1226

G. S. Marshall Co. 
Goodrich & Assoc. 
Moxon Electronics

....... White & Co. 
G. H. Vaughan 

....Costello & Co. 
J. Logan & Assoc. 
..McCarthy Assoc.

Geist Co., W. K.
Box 746, Cupertino;
YO 8-1608, AL 3-5433

Costello & Company 
535 Middlefield Road, 
Palo Alto; DA 1-3745

Components Sales California, 
Inc.
Palo Alto; DA 6-5317

Hill Company, J. T.
4117 El Camino Way, 
Palo Alto; 327-0311

Fabri-Tek, Inc Costello & Co. 
Fabricast Inc Costello & Co. 
FaircNId/Dumont Labs R. W. Thompson Assoc. 
Fairchild Semiconductor G. S. Marshall Co. 
Fil-SMeld Div. of Filtron, Inc. Carl A. Stone Assoc. 
Filtors, Inc.......................... Compar San Francisco
Flow Corporation G. H. Vaughan Co. 
Fluke Mfg. Co., John McCarthy Assoc. 
Franklin Systems, Inc Carl A. Stone Assoc. 
Frenchtown Porcelain Co. Compar San Francisco 
Frequency Engineering Lab West Eleven

O’Halloran Associates
3921 E. Bayshore, 
Palo Alto; DA 6-1493

Neely Enterprises
501 Laurel St., 
San Carlos,- 591-7661 
1317 Fifteenth St., 
Sacramento; GL 2-8901

Elcor, Inc  
Electra Manufacturing Co I 
Electro Assemblies, Inc  
Electron Products  
Electronic Modules Corp  
Electronic Products Corp  
Electronic Products, Inc  
Electronic Research Assoc., Inc. ,
Emcor, Ingersoll Products Div T. Louis Snitzer Co. 
E M I -....O’Halloran Assoc.

Carl A. Stone Assoc. 
....... W. K. Geist Co.

Tech-Ser, Inc.

Eckel Corporation White & Co. 
E-H Research Laboratories, Inc V. T. Rupp Co.

* ..... T. Whychell Co.
Birnbaum Sales Co. 
Birnbaum Sales Co.
6. S. Marshall Co. 

.........Walter Assoc. 
......... West Eleven 
Jay Stone & Assoc. 

 Tech-Ser, Inc.
Keithley Instruments T. Louis Snitzer Co. 
Kewaunee Scientific Equipment White & Co. 
Kemet Co G. S. Marshall Co. 
Kepco, Inc V. T. Rupp Co. 
Kinetics Corporation The Thorson Co. 
KRS Electronics V. T. Rupp Co.

General Instrument, Capacitor Div. J. Logan 
General Instrument, Semiconductor Div. J. Logan 
General Thermodynamics, Inc. .. Long & Assoc. 
General Ultrasonics Div. (Acoustical Tech-Ser, Inc. 
Globe Industries Long & Assoc. 
Gruenberg Electric Co Peninsula Assoc.

Aertech  
Airborne instruments Lab. ... 
Alfred Electronics  
Ameray Corporation  
American Nuclear Corp  
Ammon Instruments, Inc  
Antlab, Inc _............
Applied Magnetics Corp  
Applied Microwave Lab., Inc. 
Applied Research, Inc  
Applied Technology, Inc Moxon Electronics 
Arizona Instruments ............... West Eleven
Arnold Magnetics Corp .............Walter Assoc.
Arra ________ West Eleven
Astrodata, Inc Moxon Electronics 
Astron (Skottie Electronics) Corp Long 
Autronics Corp ............ The Thorson Co.

California Instruments Corp V. T. Rupp Co. 
California Technical Indus. ... Perlmuth Electronics 
Century Electronics & Instruments ... V. T. Rupp Co.

‘ “ ............West Eleven
............  Ault Assoc. 
T. Louis Snitzer Co.

Moxon Electronics 
Moxon Electronics 

Costello & Co. 
Premmco 

White & Co.
Components Sales 
Moxon Electronics 

...J, Logan & Assoc. 
Birnbaum Sales Co. 
...J, Logan & Assoc.

Accutronics, Inc 6. S. Marshall Co. 
Ace Engineering & Machine Co.

R. W. Thompson Assoc. 
Adcom Corporation .............W. K. Geist Co.
Adirondack Wire & Cable Co Schwarzschild Assoc. 
AD-YU Electronics Labs, Inc Carl A. Stone Assoc. 

Jay Stone & Assoc. 
Wright Engineering 
Moxon Electronics 
........White & Co. 
...McCarthy Assoc. 
......Tech-Ser, Inc. 
ay Stone & Assoc. 
. The Thorson Co. 
Moxon Electronics 

Jay Stone & Assoc.

Ballantine Labs, Inc _ Carl A. Stone Assoc. 
Barnes Engineering Co „......... Costello & Co.
Bausch & Lomb, Inc Perlmuth Electronics 
Bay State Electronics Corp Perlmuth Electronics 
Beckman/Berkeley Division V. T. Rupp Co. 
Beckman/Stevens-Evans, Inc V. T. Rupp Co. 
Behlman/lnvar Electronics Corp Snitzer 
Biocom, Inc. __ ____Schwarzschild Assoc.
Blaw-Knox ... .................... The Thorson Co.
Block Associates, Inc W. K. Geist Co. 
Boonshaft & Fuchs, Inc W. K. Geist Co. 
Boonton Electronics Corp O’Halloran Assoc. 
Boonton Radio Co., Div. of H-P ...Neely Enterprises 
Borg Equipment ~................. .....Recht Assoc.
Bryant Computer Products Costello & Co. 
Burr-Brown Research Corp W. K. Geist Co. 
Burroughs Corp., ECD .. Tech-Ser, Inc.

Dana Laboratories, Inc McCarthy Assoc. 
Datamec Corporation Moxon Electronics 
Datapulse, Inc .............. O’Halloran Assoc.
Decker Corporation Costello & Co. 
DeMornay-Bonardi Corporation J. T. Hill Co. 
Diamond Antenna & Microwave Corp.
Di/An Controls, Inc Wright Engineering 
Digital Electronics, Inc. Peninsula Assoc. 
Digitronics Corp Components Sales Calif. 
Duncan Electronics, Inc Birnbaum Sales Co. 
Dymec, Division of H-P Neely Enterprises 
Dynatran Electronics Corp  G. H. Vaughan



GERTSCH
VARIABLE PHASE STANDARD

i

—Gertsc/i—
GERTSCH PRODUCTS, Inc.,

3211 S. La Cienega Blvd., Los Angeles 16, Calif. • UPton 0-2761 • VErmont 9-2201 
Northern California Office: 794 West Olive, Sunnyvale, California, REgent 6-7031

Operation at any 3 frequencies within a range of 150-3000 
cps is provided by a front panel selector switch. Fine adjust con
trol permits varying the frequencies ±5% max.

Completely self-contained-unit requires no accessories for op
eration. Case or rack mounted. Send for literature VPS-1.

Precise generation of voltage vectors. The Gertsch VPS-1 
generates 2 signals differing in phase by any angle from 0° to 
360°, as determined by front-panel controls. The reference signal 
has a fixed amplitude of 50V rms. The vector output, which may 
be displaced in phase, has a maximum amplitude of 50V rms, and 
can be attenuated in steps of 50 mv within a range of 0-50V rms.

--permits shifting of phase between
2 self-generated voltages to any desired 
angle, with accuracy better than ±.05
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specialist in the application of test instruments 
and related equipment. Your Neely Field Engi
neer is backed up by a complete office staff, 
including extensive order processing and follow
up facilities. An added value is Neely’s local 
service centers assuring you of continuing satis
faction with your instrument purchases.

ENTER PR I S ES
THIRTY YEARS OF SERVICE

482-1463; Scottsdale: 3009 North Scottsdale Road 945 7Ani- 91 7661 Sacramento: 2591 Carlsbad Avenue, 
Albuquerque: P.O. Box 8366, Station C, 6501 Lomas Blvd5’^E 255 a’ara 232 South Tucson Boulevard, MA 3-2564;

*’ in. t., 255-5586, Las Cruces: 114 South Water St., 526-2486

CONTINUOUS COVERAGE
Tom de through microwave, your Neely Field 

Engineer is the man to call for your instrumen
tation and system requirements.He represents the 
quality equipment manufactured by the Hewlett- 
Packard family of companies. He has the right 
answer for your instrumentation needs, and 
further, he is a seasoned engineer who is a true

IATOR 
2I5A 

ACKARD 
I


