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 EDITOR’S PROFILE of this issue 
from a historical perspective …  

with Paul Wesling, SF Bay Area Council GRID editor (2004‐2014) 
 
October, 1962: 
Cover: The Sixth National Product Engineering and Production Conference, in 

S.F., inspired this cover.  And yes, we used slide rules back in those days!  
Conference program coverage begins on page 7. 

Page 7: Our IRE chapter on Product Engineering and Production, started by 
Charles (Bud) Eldon who’ll go on to become Region 6 Director and IEEE 
president, organized and ran the third PGPEP Conference three years 
earlier, in San Mateo in 1959.  

Page 8: Barnie Oliver, head of Hewlett Packard Research and Development, and 
who relayed Bill Hewlett’s instructions to Bud to start this Group, is a 
luncheon speaker for the PGPEP Conference; a short bio and a photo are 
on page 12 (he was born in Santa Cruz).   Bud Eldon himself is on the 
Group’s national AdCom for 1962‐63 (page 10).  He is listed again on page 
14 as chairing a session at the conference; his title is assistant to the vice 
president of operations at HP. 
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READ/WRITE ERRORS
WITH RELIABLE

TAPES

CELLULOSE ACETATE ‘•MYLAR”
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15.9“
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(GRAVES TEST) 
per ASTM D 1004-49T
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1.5 MIL 
“MYLAR”
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Better Thingj for Belter living . . . through Chtmijtry

GUARD AGATUST

■ . ■■ :
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OF MYLAR’

E. I. du Pont de Nemours & Co. (Inc.)
Film Department, Room g 12, Wilmington 98, Delaware

Please send free, 12-page booklet of comparative test data 
to help me evaluate magnetic-tape reliability.

CUPPING j.
Test per MIL-T-21029 (Ships) Section 4.4.6.

Average degree of cupping:
1.5 mil Cellulose Acetate—15.9° (Range: 12.0° I 
"" . ...........................

DU PONT

MYLAR
POLYESTER FILM

Unstable tape can cup or ruffle—cause read/ 
write errors because the tape loses contact with 
the recording and playback heads. Dimension- 
ally stable “Mylar”* polyester film base pre­
vents tape cupping or ruffling. It does not shrink 
from dryness or swell from excess humidity, but 
maintains the original width and flatness of 
the tape.

“Mylar” is strong . . . has an ultimate break 
strength over 20,000 psi! Tapes of “Mylar” can 
resist edge nicks, stretching or breaking from 
sudden stops and starts. And since it contains 
no plasticizer to dry out, tapes of “Mylar” can 
be stored indefinitely without becoming brittle.

A stable tape assures accurate data acquisi­
tion—helps prevent costly read/write errors and 
loss of valuable test data. Tapes of “Mylar” 
have this stability. To be sure you’ll get the 
best performance, insist on a base of “Mylar’ 
on your next order for magnetic tape. Write 
for the free booklet on comparative test data. 
Du Pont Company, Film Dept., Wilmington 
98, Delaware.
♦“Mylar” is Du Pont’s registered trademark for its brand of polyester film. Only 
Du Pont makes “Mylar”.
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VA-240 12.4-18.0 Gc. 250 mW minimum.

from Varian: STABLE PUMP TUBES

ture 
less
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FOR PARAMETRIC AMPLIFIERS 
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1 coefficients 
than 100 Kc

BE OPERATING

(Gc)-___
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stable reflex klystrons by Varian 
e your parametric amplifier syst 
from 8.2 to 26.5 Gc are avf'-‘- 
y. From low-cost laborator 
tubes, all have Varian's inh 
acture and performance.
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TYPE RM 565 DUAL-BEAM OSCILLOSCOPE
TYPEJ3A7
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Delayed-Sweep Operation
Single-Sweep Operation
Rear-Panel Output Connectors
Rack-Mount or Cabinet Model

PLUG-IN UNITS

SENSITIVITY PRICE

2A60 de—1 Me. $105

de—300 kc. $150 . $1500

$410

$250

$1400

$550

$1753A75—Wide Bond de—4 Me.

I

1, 19624 — grid

TIMC/DIV TIME/D1V.

NEW TEKTRONIX DUAL-BEAM OSCILLOSCOPE 
with Sweep Delay and Plug-in Versatility

2 Completely Independent Beams
2 Identical Independent Sweep Systems
2 Vertical Amplifier Compartments

Rack-Mount Model, illustrated.
(Mounts on tilt-lock, slide-out tracks to standard 19' rack.) 
Dimensions—12%* high by 19* wide by 22' deep.
Weight—67 pounds.
Type RM565 Oscilloscope (without plug-ins)

3A72—Dual Trace 
(Identical Channels)

2A63— Diflerential 
(50:1 rejection ratio)

3A1—Dual Trace 
(Identical Channels)

AMPLIFIER UNITS 
TYPE

de—10 Me.
(each channel) 

6-cm linear scan.

de—650 kc. 
(each channel)

de—2 Me. 
(each channel)

10 mv/cm—10 v/cm 
1-2-5 sequence 

with variable control.

10 mv/cm—20 v/cm 
1-2-5 sequence 

with variable control.

50 mv/cm—50 v/cm 
4 decade steps 

with variable control

50 mv/cm—20 v/cm 
1-2-5 sequence 

with variable control.

3A74—Four Trace 
(Identical Channels)

PASSBAND 
(3-db down)

20 mv/cm—10 v/cm 
1-2-5 sequence 

with variable control.

1 mv/cm—20 v/cm 
1-2-5 sequence 

with variable control

Cabinet Model
Dimensions—13%* high by 17* wide by 23%* deep.
Weight—62 pounds.
Type 565 Oscilloscope (without plug-ins)

U.S. Sales Prices f.o.b Beaverton, Oregon
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Tektronix, Inc. san francisco field offices 
3944 FABIAN WAY • PALO ALTO. CALIF. • DAvenport 6-8500 
3530 GOLDEN GATE WAY • LAFAYETTE, CALIF. • YEHowstone 5-6101 
From Oakland. Berkeley. Richmond. Albany and San Leandro: CLifford 4-5353

i «
i t--°

The waveform display represents four time-related 
functions—two trace-intensified by use of delayed sweep 
and two expanded presentations of these intensified 
portions.

Four additional traces are available from this oscillo- 
scope/plug-in combination.

Sweep-delay characteristics include delay interval range of 1 jusec 
to 50 sec, calibrated and continuously adjustable—with 0.5% incre­
mental accuracy and wide-range, jitter-free magnification.

For more information on either model of this versatile 
new dual-beam oscilloscope, please call your Tektronix 
Field Engineer.
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Treasurer—Jack L. Melchor 
HP Associates, Palo Alto

Publications Advisor—Peter N. Sherrill
West Associates, Palo Alto

Membership Chairman—Fred MacKenzie 
Stanford Research Institute, DA 6-6200

D/V/SfON OF CFMSK/N-D/MM/CK CORP.
935 COMMERCIAL ST., PALO ALTO 2, CALIF. 

415-326-5740
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SPECIALISTS

Manufacturer/Representative Index & Representative Directory . . . 28,
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advertising

BAY AREA & NATIONAL: Ernesto Montano, IRE, Suite 2210, 701 Welch Road, Palo Alto, 
California, DA 1-1332

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

SOUTHERN CALIFORNIA: Jack M. Rider and Associates. 1709 W. 8th St.. Los Angeles 17. 
California, HU 3-0537

SYSTEM DEVELOPMENT
Communicom is now in expanded 
quarters in Palo Alto. Half of 
the plant is devoted to research 
and development and half 
to manufacturing.

Communicom specializes in the 
development of transmission 
systems, such as: data-multiplex, 
voice-multiplex, and related 
equipment for use on microwave or 
cable. Technical capabilities also 
include design of precision oscillators, 
discriminators, switching circuits, 
frequency multipliers, and the like.

Grid Swings 

COMPONENT PRODUCTION
Communicom supplies a wide 
variety of filters and networks 
using toroidal coils and ferrite 
pot-core coils. If your filter is not in 
stock, Communicom will design and 
manufacture to your specifications.

Small precision transformers, pot 
coils, and toroidal coils are also 
produced to your requirements. 
Careful assembly, impregnation, 
sealing, and testing with equipment 
calibrated from NBS standards 
assures highest quality for military 
or industrial applications.

Remarks from the Chairs 

f f i c e r s

October

Meeting Calendar 

Capturing the spirit of the 6th national conference on F 
of Hewlett-Packard has designed the cover for this special issue, for which the 
Grid is grateful.
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MEETING CALENDAR

• Monday, October 158:00 P.M.

PROFESSIONAL GROUPS:

AUDIO: HERB RAGLE. AMP EX CORP.

o Wednesday, October 178:00 P.M.

• Tuesday, October 238:00 P.M.

• Wednesday. October 10

Wednesday, October 24

• Wednesday, October 178:00 P.M.

GODDARD, • Tuesday, October 16

1962
6 — grid

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

RADIATION LABORATORY

AUTOMATIC CONTROL: A. S.
McAllister, san jose state 
COLLEGE

BROADCASTING: BEN WOLFE. KPIX- 
TV

CIRCUIT THEORY: R. E. KIESSLING. 
ITT LABORATORIES

ELECTRON DEVICES: MAHLON 
FISCHER. SYLVANIA. MICROWAVE 
DEVICE DIVISION

ELECTRONIC COMPUTERS: WILLIAM 
DAVIDOV/. GENERAL ELECTRIC 
COMPUTER LABORATORY

INSTRUMENTATION: JAMES HUSSEY.
GENERAL RADIO COMPANY

MILITARY ELECTRONICS:
J. WERSTEIN, LOCKHEED

PRODUCT ENGINEERING AND PRO­
DUCTION: V/. DALE FULLER. 
LOCKHEED

Electron Devices
(Joint meeting with PGMTT)
"Quantum Noise in Optical Masers
Speaker: Dr. William H. Louisell. Stanford University
Place: Physics Building, Stanford University

Electronic Computers
"An Approach to General Pattern Recognition
Speaker: Martin A. Fischler, Lockheed Missiles and Space Company
Place: Lockheed Auditorium. 3251 Hanover Street, Palo Alto
Dinner: 6:00 P.M., Red Shack, 4085 El Camino Way, Palo Alto
Reservations: None required

ENGINEERING MANAGEMENT: 
LEONARD M. JEFFERS. SYLVANIA 
E. D. L.

Engineering Management 8:00 P.M.
"Planning, Organization, and Development of W-J
Speaker: Mr. Dean Watkins, Watkins-Johnson
Place: Watkins-Johnson Company, 3333 Hillview Avenue, Palo Alto

ENGINEERING WRITING AND
SPEECH: DOUGLAS WM. DUPEN, 
ASSOCIATED TECH DATA INC.

RADIO FREQUENCY INTERFERENCE:
JOHN W. V/ATTENBARGER. SIERRA 
ELECTRONICS CORPORATION

ANTENNAS AND PROPAGATION: 
ROLPH B. DYCE, STANFORD 
RESEARCH INSTITUTE

reporters

SPACE ELECTRONICS AND TELEM­
ETRY: TOM LINDERS. LOCKHEED

PROFESSIONAL GROUPS
Bio-Medical Electronics 8:00 P.M. ® Wednesday, October 10
"Substitution for Lost Human Function; Sensory and Motor
Speaker: Dr. Daniel J. Feldman, director, division of rehabilitation medicine 
Place: Room M-l 12, Stanford Medical Center. Palo Alto
Dinner: 6:15 P.M., Red Cottage Restaurant, 1706 El Camino Real, Menlo Park
Reservations: Ken Gardiner, DA 6-6200, Ext. 2659, by noon of October 10

BIO-MEDICAL ELECTRONICS: JAMES
BLISS. STANFORD RESEARCH 
INSTITUTE

EAST BAY SUBSECTION
"The Synthesis of Electronic Bi-stable Circuits"
Speakers: Professor D. O. Pederson and R. S. Pepper

Tour of the new high-temperature plasma and semiconductor facilities of the 
electronic research labs of the University of California, Berkeley

Place: Room 277, Cory Hall, University of California Campus
Meet-the-Speakers Dinner: 6:30 P.M. (place to be announced)
Reservations and information: Berkeley, TH 3-2740. Ext. 5434;

HI 7-1100. Ext. 801 1

COMMUNICATIONS SYSTEMS:
MAURICE H. KEBBY. LENKURT 
ELECTRIC COMPANY

INFORMATION THEORY: CHARLES
H. DAWSON, PHILCO W. D. L.

Microwave Theory & Techniques 
(Joint meeting with PGED, see above)

HISTORIAN: EARL G.
VARIAN ASSOCIATES

production staff
EDITORIAL ASSISTANT:

DORIS GOULD

ADVERTISING ASSISTANT:
CAROLYN JURGENSEN KASTOR

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

RELIABILITY AND QUALITY CON­
TROL: V/. WAHRHAFTIG. PHILCO 
CORPORATION

Space Electronics & Telemetry 8:15 P.M.
"Fuel Cells and Batteries for Space Applications"
Speakers: Dr. Morrin Eisenberg, Martin Klein Electrochimica Corp., Menlo Park
Place: Lockheed Auditorium, Bldg. 202, 3251 Hanover St., Palo Alto
Dinner: 6:30 P.M., Red Shack, 4085 El Camino Way, Palo Alto 
Reservations: Tom Linders, RE 9-4321, Ext. 28394 or 28453

or Livermore,

Radio Frequency Interference
"The Frequency-Control Function on
Speaker: Representative, Commander, Pacific Missile Range
Place: Auditorium, Building 202, Lockheed Missiles and Space Company

8:00 P.M. • Thursday, October 18 

the Pacific Missile Range"

Information Theory 8:00 P.M. • Thursday, October 25
"Report on the Brussels International Symposium on Information Theory 
Speaker: Charles S. Weaver, project engineer, Philco, WDL 
Place: Philco Auditorium, Building 56. 3825 Fabian Way, Palo Alto 
Dinner: 6:00 P.M., Sakura Gardens, 21 16 N. El Camino Real, Mountain View 
Reservations: Mrs. Radi, YO 8-621 1. Ext. 2460 or 2522

Instrumentation
"Time Domain Reflectometry'
Speaker: Bernard M. Oliver, Hewlett-Packard Company, Palo Alto 
Dinner: To be announced
Meeting, time, and place: To be announced

October 1 ,
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WELCOME TO PGPEP CONFERENCE 1962

A RACE TO EMPLOY NEW TECHNOLOGY

grid — 7

The many professional groups in the 
IRE fall into two general categories, 
those which deal with a specific tech­
nology or science in great depth and 
those which deal with a given subject or 
field of interest in a broad manner. The 
Professional Group on Product Engineer-

OLOF LANDECK
CHAIRMAN, PGPEP
SAN FRANCISCO CHAPTER

ing and Production is clearly one of the 
latter category, for the scope of its work 
is described as:

PETER LACY, CHAIRMAN
SAN FRANCISCO SECTION

ARTHUR P. KROMER 
GENERAL CHAIRMAN 
PGPEP CONFERENCE

Hardly any segment of American in­
dustry escapes the pressure of “con­
stant change.” The electronics industry 
in particular is experiencing this phenom­
enon in its effort to make the nation’s 
goods. The trend is toward a still faster 
pace of innovation. The speed with which 
knowledge regarding new materials and 
techniques is applied to a company's 
products and production operations may 
well determine whether it can keep ahead 
of its competitors, grow in the years 
ahead, and achieve satisfactory profits. 
Success in all these areas is essential if 
a contribution is to be made to the com­
munity and society as a whole.

“Technical progress in product en­
gineering and the production of elec­
tronic equipment by collecting and 
disseminating information on the­
ories, studies, practices, methods, 
materials, component-parts applica­
tions, techniques, processes, anal­
ysis and engineering for environment 
and reliability, and human engineer­
ing.”

In industry today, there is a great rush. 
There are demands not only to produce 
the advanced materials and products to 
meet the performance requirements set 
by the scientists, but the engineers also 
must provide new tools and techniques 
to use these materials, so as to form or 
make the products.

Defense and space age needs have 
helped make the electronic industries not 
only the fastest growing, but an increas­
ingly diverse industry. The transistor has 
replaced the vacuum tube, and even now 
both are being displaced by thin-film and 
molectronic circuits. Ultrasonic waves 
are used to provide energy both for 
cleaning and machining of metals. Solar 
cells are employed as source of power 
in isolated locations. Electron beams 
and beams of light are employed for 
joining or cutting materials. Much work 
must be done under high vacuums. Chem­
ical treatment is used to etch metals to 
desired shapes.

Most of these processes and tech­
niques have found their way into design 
and manufacturing on military or similar 
programs, but they are now also entering 
the commercial field. Progress in the 
latter area is somewhat slower because 
companies have to find a way to cut the 
costs of the materials and processes in 
order to employ them advantageously. 
PGPEP is expanding as the dynamic forum 
for the dissemination and exchange of 
information regarding not only the new 
materials, processes, equipment, and 
techniques, but also their use and ap­
plication.

Once again
chapter of the Professional Group

October 1 , 1962

This year's national conference, the 
sixth, has the theme, Product Engi­
neering for the Sixties," indicating 
that this conference will look into the 
near future, whereas the previous 
conference, with the theme, "Produc­
tion Techniques in Action," dealt 
with the state of the art at that time. 
The San Francisco chapter of the Pro­
fessional Group on Product Engineer­
ing and Production extends a wel­
come to the sixth national conference, 
where you will find exhibits of interest 
along with papers being given on the 
theme subject.

This chapter is fortunate in being 
located in an area of unbelievable 
electronic growth and in drawing the 
talent of personnel connected with 
these many dynamic organizations. 
We are very appreciative of the co­
operation that companies and indi­
viduals are giving the group to make 
the programs fit the need of mem­
bers and nonmembers participating 
in the meetings and activities, and we 
are looking forward to seeing you at 
the national conference and the local 
meetings.

APPRECIATION

The San Francisco Section and the 
Grid, its official publication, acknowl­
edge with appreciation the past con­
tributions of Frank Haylock, found­
ing editor of the publication. It is ap­
preciation for his talent, skill, per­
severance, and many other qualities 
which he brought to the inception of 
the magazine for the section and to 
its publication for the past eight 
years.

Under his guidance, the Grid, as a 
local IRE publication, has achieved 
national recognition. Its excellence of 
format, execution, and editorial cov­
erage has become a guidepost for 
others.

On behalf of those who have 
worked with Frank Haylock, as well as 
all IRE section members, our warm 
thanks and best wishes are gratefully 
extended.

the San Francisco 
p on 

Product Engineering and Production 
has the privilege of staging a na­
tional conference on the West Coast. 
The last time this chapter had this 
responsibility was in 1959, when the 
third national conference took place 
in San Mateo.

from the
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is interested in 
it pertains to hu-

arrangements chairman; Hugh D. Kennedy, Granger Associates, 
finance chairman: Arthur P. Kromer, Varian Associates, general 
chairman; Olof Landeck, Electro Engineering Works, publicity 
chairman; and Harmon R. Traver, Hewlett-Packard Co., member 
of the publicity committee who coordinated material for the Grid.

October 1 , 19 62

p g p e p conference
CHAPTER OFFICERS

Officers of the San Francisco chap­
ter of PGPEP for 1962-63 are Olof 
Landeck of Electro Engineering 
Works, chairman; W. Dale Fuller of 
Lockheed Missiles and Space Com­
pany, vice chairman; Thomas E. 
Scatchard of the Berkeley Division 
of Beckman Instruments, Inc., sec­
retary-treasurer; and Harmon R. 
Traver of the Hewlett-Packard Com­
pany, membership chairman. Linder 
a rearrangement of officers' duties 
Fuller will also serve as program 
chairman. The program committee 
will consist of the officers listed above 
and last year's PGPEP chairman, 
George F. Reyling of Varian Asso­
ciates.

Responsible for planning and executing the sixth national confer­
ence on product engineering and production are these members of 
the committee. Left to right are IV. Dale Fuller. Lockheed Missiles 
and Space Co., exhibits chairman; George F. Reyling, Varian Asso­
ciates, program chairman; Vic B. Buell, Dymec Division of H-P,

Human Engineering
Also, the group 

product design as 
man engineering and the product's 
future environment. The former might 
include ease of operation, service­
ability, and safety. The latter would 
encompass such subjects as vibration 
analysis, shock, heat transfer, and 
accelerated-life testing. The group 
believes that the practical aspects of 
designing described above must be 
integrated with the considerations of 
production techniques and manufac­
turing processes outlined earlier.

PGPEP approaches this broad 
scope of interest on three basic 
levels. The majority of activity’ cen­
ters around local meetings, panel dis­
cussions, and plant tours. The local 
PGPEP group, for example, held 
seven meetings last year which in­
cluded three panel discussions. Four 
of the meetings included a plant tour. 
The next level includes symposiums 
where papers on special subjects are 
presented. The third and highest level

p g p e p conference
PRODUCT ENGINEERING

A total of 1 5 technical papers will 
be presented at the sixth national 
conference on product engineering 
and production at the Jack Tar Hotel 
in San Francisco, November 1 and 2, 
under sponsorship of the San Fran­
cisco chapter of PGPEP.

A luncheon on November 2 will fea­
ture a talk on "Communication with 
Other Intelligent Species," by Ber­
nard M. Oliver, vice president for re­
search and development of H-P.

Four technical sessions will cover 
components; processes and equip­
ment for electronic production; elec­
tronic interconnection techniques; 
man-hardware relationships; and cir­
cuits packaging.

There will also be an additional 
luncheon on November 1 and exhibits 
of materials, parts, and equipment by 
a number of manufacturers.

For advance registration, including 
both luncheons and proceedings, mail 
$15.00 check payable to 1962 
PGPEP Conference" to Hugh D. Ken­
nedy, Granger Associates, 974 Com­
mercial St., Palo Alto.

For exhibit information, write W. 
Dale Fuller, 1420 Hamilton Ave., Palo 
Alto.

For proceedings alone, send a $5.00 
check to Kennedy.

The complete program follows in 
this special issue of Grid.

pgpep conference
PGPEP: PURPOSE AND SCOPE

Many professional groups concern 
Themselves with a particular segment 
of the electronics industry, such as 
computers, microwaves, communica­
tions, or electronic devices. While 
these groups are primarily concerned 
with design techniques and applica­
tions for their particular products, the 
Professional Group on Product Engi­
neering and Production (PGPEP) is 
concerned with the production of all 
these devices and also their design 
as it pertains to their production and 
future environment. Thus, PGPEP is 
concerned with many products, the 
only limitation being that they be 
electronic, electromagnetic, or elec­
tromechanical in nature.

The main purpose of the PGPEP is 
to collect and distribute information 
that will promote technical progress 
in its chosen field. This field may be 
broken down into two separate but 
related areas.
Manufacturing

First, the group is concerned with 
all manufacturing processes and meth­
ods. Both automatic and manual 
means are included. Typical discus­
sions might include hand tooling, 
brazing, automation, packaging, and 
thin-film deposition. Often the dis­
cussions are supplemented with a 
plant tour of the facilities in question.

Product Design
Secondly, PGPEP is concerned 

with product design. This should not 
be confused with circuit techniques. 
Rather, the group discusses product 
design as it may affect the product's 
producibility. This will include cost 
reduction and value engineering. For 
example, the basic trade-offs be­
tween weight, space, performance, 
reliability, cost, etc., would be con­
sidered.

of PGPEP activity centers around a 
national conference.
Conference

The Sixth National Conference of 
the Professional Group on Product 
Engineering and Production, in San 
Francisco, will include a number of 
technical papers, exhibits, and speak­
ers. Anyone who is interested in the 

(Continued on page 10)



Complete VERSATILITY... Audio, Video, VHF
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Sweep: TV Receivers — e.g..
170 to 220 me at a 60 cps 

“Line" Rate

Sweep: or Count Frequency 
Response of High "Q“ Filters

— e.g., 14.9 kc to 15.1 kc 
at a 0.5 cps rate

Sweep: Frequency Response 
of Headsets — e.g., 

300 cps to 3,000 cps
^^on a 5 cps sweep

Wrife /or
Complete

Catalog information 
DEPT. G-1O MAPLE AVENUE, PINE BROOK. N. J. CAPITAL 6-4000

WEST COAST CONTACT: CALIFORNIA OFFICE, P.O. BOX 604, 12871 LUCILLE ST., GARDEN GROVE, CALIF., JEfferson 7-1373

50 CPS TO 220 MC IN 12 BANDS • WIDE RANGE OF SWEEP WIDTHS 
VARIABLE REP RATES • MANUAL AND AUTOMATIC OPERATION

Check Audio Bandpass — 
e.g., 50 cps to 20 kc at 

1 cps Log Sweep

The wide frequency range, extensive choice of sweep 
widths and repetition rates make the Kay Ligna-Sweep 
SKV a most useful sweeping oscillator.

For high frequency work, the unit provides 9 sweep 
bands, operating at fundamental frequencies for wide, 
stable sweeps from 10 to 220 me. At the low end of the 
spectrum, an audio frequency sweep from 50 to 20,000 
cps is provided. High order stability permits frequency 
sweeps to as low as 50 cps.

For checking high-Q circuits and low-frequency 
response characteristics, either log or linear sweeps at 
variable rep rates down to 0.2 cps are available. This 
wide choice of sweep rates (continuous to 30 cycles, 
and fixed line lock ) makes it easy to select that 
highest rep rate which gives both an accurate response 
display and easiest, brightest viewing on the scope 
screen. With the manual frequency control, the trace 
on the scope screen may be held and examined in detail, 
(counted precisely, measured on a VTVM) at any 
frequency point on the scope display.

KAV Zigmi-Sweep SKV® 

All - Electronic

SWEEPING OSCILLATOR
9 3 5 - B

• Single wide-sweep video displays from 10 me down to 1 kc.
• Linear and logarithmic sweeps of 0.2 cps to 30 cps; or 

sweep locked to line frequency.
• Audio Sweep of 50 cps to 20,000 cps.
• 8 fixed, narrow-band video frequency sweeps for repetitive 

operations.
• Fundamental frequency 10 me to 220 me (widths to 30 me 

plus).
• High-level output of 1 V rms into 70 ohms. AGC’d to ± 0.5 

db over widest sweep.
• Manually-operated control for varying oscillator frequency.
• Fixed pulse-type markers or variable marker provision.

Price: $1295.00 F.O.B., Factory ($1425.00 FAS., New York).
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LUNCHEON
1 2:00-1 :30 p.m. California Room

Speaker: To be announced.

(Continued on page 14)

The West’s finest 
CONVENTION HOTEL

New York City. Philadelphia. 
Francisco, and Washington, 
The group functions through <

SEND TODAY tor your free 
Convention Planning Guide.

conference

LOCAL PGPEP ACTIVE
Diversification is the key word to 

describe the San Francisco chapter 
of the PGPEP meetings for last year. 
The program topics ranged from dis­
cussion and inspection of a specific 
product or production technique to a 
discussion of the broad area of value 
analysis and cost reduction.

The first meeting held last Sep­
tember covered thin-film titanium 
circuits. W. Dale Fuller of Lockheed 
described a chemical fabrication 
process which contributes to econom­
ical production. These titanium cir­
cuits have high standards of reli­
ability, reproducibility, and environ­
mental range.

The October meeting featured
(Continued on page 12)

' palo alto cab art a
Opening: early October 1962

Centered in its own 12-acrc setting of 
breathtaking beauty. Pools, formal 
gardens and luxury appointments set 
a keynote of dignity and importance 
for a board of directors' conference 
— or a national convention of 1000 
or more.

Exclusive golfing privileges, also swimming, 
tennis, health club with sauna, and name 
entertainment.

MORE PEP 
latest advances in the production 
design fields will find this a i 
valuable conference.

Nation-wide Committee
The PGPEP operates nation-wide 

with chapters in Boston, Los Angeles, 
“' , San

D.C. 
a na­

tional administrative committee con­
sisting of the following members for 
1962-63: D. B. Ehrenpreis, consulting 
engineer, New York; J. Eiselein, 
RCA, Camden, New Jersey; C. A. 
Eldon, Hewlett-Packard Company, 
Palo Alto; W. B. Ellwood, Bell Tele­
phone Labs., New York; R. A. Ger- 
hold. U.S. Army Signal Res. & Devel. 
Lab., Ft. Monmouth, New Jersey; 
A. R. Gray, Astronics of Florida, Inc., 
Orlando. Florida; H. D. Kennedy, 
Granger Associates, Palo Alto; A. P. 
Kromer, Varian Associates, Palo Alto; 
E. J. Lorenz, IBM, Poughkeepsie, New 
York; L. M. Matthews, Sperry Gyro­
scope Co., Great Neck, New York; 
G. F. Reyling, Varian Associates, Palo 
Alto; P. J. Riley, RCA, Cambridge, 
Ohio; R. L. Swiggett, Photocircuits, 
Inc., Glen Cove, New York; J. Trin- 
kaus, Sperry Gyroscope Co., Great 
Neck, New York; and C. W. Watt, 
Jr., Raytheon Co., Lexington, Massa­
chusetts. Officers for the current 
year are Trinkaus, chairman; Ken­
nedy, vice chairman; and Matthews, 
secretary-treasurer.

RONALD K. CHURCH 
SPECIAL CORRESPONDENT 
PGPEP

conference

THE PROGRAM

Thursday, November 1

9:00-1 1 :30 a.m. California Room

Welcome to Conference
Arthur P. Kromer, chairman

SESSION I
COMPONENTS, PROCESSES, AND 
EQUIPMENT FOR ELECTRONICS 

PRODUCTION
Chairman: Dr. Emery H. Rogers, vice pres­

ident, instrument division, Varian Asso­
ciates

1. VACUUM DEPOSITION TECHNIQUES
FOR PRODUCING THIN-FILM INTE­
GRATED CIRCUITS

Russell D. Kraus, solid state systems divi­
sion, Motorola, Inc.

The production of four types of vacuum- 
deposited films for integrated circuits will 
be discussed. The design philosophy behind 
the choice of basic methods, process con­
trols, and production techniques to increase 
productivity and lower costs will bo pre­
sented.

2. CHEMICAL PROCESSES AS MANU­
FACTURING TOOLS FOR THE ELEC- 
TRONIC INDUSTRY

L. B. Stearns, president, Chemical and 
Aerospace Products, Inc.

Chemical milling, a chemical process for 
metal removal, has come into general use 
as a method of weight reduction. Chemical 
blanking is used to produce close tolerance 
detail parts from thin or exotic metals. Pre­
formed circuitry has been made possible by 
a combination of chemical processes, in­
cluding chemical etching and polishing.

3. PRACTICAL ELECTRON BEAM AP­
PLICATIONS FOR ELECTRONICS

F. R. Schollhammer, project engineer, 
Hamilton standard division, United Air­
craft Corporation

Electron beams are used today for cutting, 
welding, drilling, and heat treating This 
paper will emphasize recent applications, 
principally in the areas of cutting, drilling, 
and heat treating. Welding will also be 
touched on briefly. The practical point of 
view for the production engineer will be 
highlighted.

4. CONTROL OF AIRBORNE
ULATE CONTAMINATION

F. M. Allison, armament and flight control 
division of Autonetics (a division of 
North American Aviation, Inc.)

Sources of airborne particulate contam­
ination will be discussed, with particular 
emphasis upon street clothing and protective 
garments worn by personnel in environmen­
tally controlled areas. Microscopic and 
chemical analyses are used to demonstrate 
the common origin of the particulates. Proper 
selection of protective garments and control 
of the dewpoint help minimize the airborne 
dust.

Questions from the audience will be 
answered by the authors, following 
each paper.
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SYSTEMS MANAGER FOR THE NAVY POLARIS FBM AND THE AGENA VEHICLE IN VARIOUS AIR FORCE SATELLITE PROGRAMS. 
OTHER CURRENT PROJECTS INCLUDE SUCH NASA PROGRAMS AS THE OGO. ECHO. NIMBUS. RANGER ANO RIFT.
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October

Said Max Planck:
"The energy of a quantum is directly proportional to the frequency of vibration of its electromagnetic wave.

A new window in space is being opened by scientists at Lockheed Missiles & Space Company. While the visible spectrum 
of stars is observable from the earth, photons of several hundred to several thousand electron volts are filtered out by the 
atmosphere: Hence undetectible on the earth's surface.

Very hot stars may have coronas—as does our sun. Scientists speculate that, if it were possible to study that portion of 
the frequency range known as “soft” X-rays (which may emanate from the coronas of very hot stars), we might gain new 
insights into the evolution and constitution of the universe.

To initiate a search for celestial sources of “soft" X-rays, Lockheed (under NASA sponsorship) has developed and built 
photon counters to be carried aboard sounding rockets. Thus a survey of the night sky will be made for sources which emit 
photons in the 100-to-10,000 electron volt energy range.

Of interest to most engineers and scientists is the fact that this investigation was originated by a young Lockheed physicist. 
He realized that no serious attempt was being made to investigate those wave lengths just below the ultraviolet. Many similar 
developments have been evolved by Lockheed people who find here the creative freedom they need to pursue their own 
original ideas.

Lockheed Missiles & Space Company is located on the beautiful San Francisco Peninsula, in Sunnyvale and Palo Alto, 
California. We invite you to investigate your own career-potential with Lockheed. Write: Research & Development Staff, 
Dept. M-38, 599 North Mathilda Avenue, Sunnyvale, California. Lockheed is an equal opportunity employer.



I

2 2 — grid 1, 1962

operational
amplifie rs

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

Panel on i    
McMahon, Day, Brown; standing, Thomas E. Scat chard, program

October

value analysis and cost reduction at October PG PEP meeting: seated, Steinberg, 
chairman.
—Harmon R. Traver photo

The George A. Philbrick 
Researches, Inc. P65 differ­
ential operational amplifier is a 
compact solid-state plug-in unit 
with no choppers or modulators, 
designed primarily for instrumen­
tation, controlling and computing 
applications.
The P65 has a direct-coupled 
input circuit with a differential 
input range of ±10 volts, and a 
common mode rejection of about 
10,000 to 1. Input current is 10~7 
amp, and can be balanced to 10-8 
amp with external circuitry.
With d-c open loop gain at 20,000 
and unity gain crossover occur­
ring at 1.6 me, the unit maintains 
full output to 10 kc. Output range 
is ± 1.1 ma at ± 11 v and power 
requirements are ±15 v at ±4 
ma. Operating temperature range 
is -20° to 85°C. Drift is less 
than 1 mv per day at constant 
temperature. Dimensions are 
214" H x 1 %" Lx 1 %" W. Weight 
is 2Vz ounces.
tsfs sales engineers 
would welcome the opportunity to 
discuss application problems and 
show the advantages of the P65 
and other Philbrick amplifiers. 
Call TSI for service. No obligation, 
of course..

'WSH 
TECH-SER, INC. 
ELECTRONICS 
ENGINEERING 
REPRESENTATIVES 
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 1

MORE PGPEP

panel discussion on value analysis and 
cost reduction by representatives 
from four Bay Area companies. From 
the large attendance and the ques­
tions asked, it was evident that there 
was keen interest in this subject. 
Afterwards, we had the opportunity 
to inspect the biochemical and med­
ical equipment production areas of 
the Beckman Spinco Division, where 
the meeting was held.

"Coatings and Finishes" provided 
the topic for a panel discussion at the 
November meeting. This subject cov­
ered the entire process from surface 
preparation and finish selection to 
application.

An automatic tape-controlled mill­
ing machine was described by Alan 
Watts of Hewlett-Packard and dem­
onstrated at the January meeting. 
This machine automatically positions 
the work piece in three axes with re­
lation to the spindle and selects the 
proper tool (mill, drill, reamer, etc.) 
at the command of a prepunched 
paper tape. Numerous advantages

Panelists from the November PGPEP meeting: Kenneth King, Cal Probst. Don Brown, and 
right, Harry Hall with the moderator and program chairman, T. E. Scat chard.

—Harmon R. Traver photo 

became apparent, some of the most 
significant being an 8-to-1 reduction 
in tooling costs and lead time and a 
3.4-to-1 reduction in machining time. 

In February the topic changed from 
that of a specific machine to the 
broad topic of "Testing Versus the 
State of the Art." Eric B. Edberg, 
manager of reliability and quality as­
surance for Varian Associates, de­
scribed the effects of higher system 
cost, shorter life, and advances in the 
state of the art as they pertain to test­
ing. Briefly, he advocated: (1) rapid 
feedback from the contractor; (2) 
semiautomatic test equipment; (3) 
continual calibration of the equip­
ment; (4) improved environmental 
facilities; and (5) high-caliber person­
nel. The meeting concluded with a 
tour of the microwave tube testing 
areas of Varian Associates.

A panel discussion was held again 
in April to examine the packaging of 
parts and equipment for protection 
during storage and shipment. The dis­
cussion covered packaging small com­
ponents and complete instruments.

(Continued on page 19)
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Actual case histories of significant 
advances in miniature high voltage 
silicon rectifier assemblies

T 
3/4"

T 
1” 
I

October 1 , 19 6 2

Solitron “f | 
miniature

Above are just some examples of Solitron’s 
wide success in solving high voltage solid state 
problems where others failed. Solitron can supply 
any high voltage assemblies in various config­
urations with fast delivery and free engineering 
services. The products described above are 
available from 1,600 to 100,000 volts per block.

21
FILE #A524

2'/4”-----------------

FILE #A521

u7]21/2 I fill 
I 
I 
I 
I 
I 
I

Problem #5: We were asked to fulfill a 
requirement for a Charging Diode in an airborne 
radar modulator. Minimum space and weight was 
available for a 60KV PIV unit which had to meet 
extreme environmental specifications.

Solitron
DEVICES, INC.

500 Livingston Street • Norwood, N. J. 
PO 8-3770 • TWX-CLOS 863

L8-32 TAP INSERTS 4" M/C^ 

---------------------- 43/4----------------------- ’
FILE #A522

Problem #6: An electronics manufac­
turer, a pioneer in the field, had a requirement for 
a rectifier assembly for use in a satellite high 
voltage power supply. High reliability, small size 
and light weight were necessary.

Solution: Solitron designed and built an 
assembly with two 8,000V PIV,1A legs in the same

time. The requirements for operation at extremely 
high altitudes were met in 
less than 2 oz.s

2”
FILE #A525

Solution: 
manufactured a
unit weighing 6 oz., using I 
corona free material. It de­
livers 6 Amp peak charging 
current at 200 PRF and 
has a hold-off capability 
of 60KV.

Problem #4: The communications group 
of a well-known military equipment manufacturer 
found that the silicon rectifier bridge in a single 
sideband transceiver was acting as a fuse under 
load short conditions before circuit-breaker drop­
out. They asked if we could supply a unit in the 
same size, which would not fail when subjected 
to 100 Amp surge currents.

Solution: Solitron supplied a single phase 
full-wave bridge, each leg of which was rated at 
6,000 PIV—2.5 Amps, in a package l"x4J"xl". 
Drop-out time of the breaker under worst-case 
conditions was 30ms; our unit can withstand a 
200 Amp surge.

I

Problem *3“ A leading missile contrac­
tor required a miniature, high frequency voltage 
doubler for electrostatic gyro application. 5,000 
volts DC output was required at an operating 
frequency of 265 KC; reverse leakage of the 
assembly had to be 1 microamp at 25°C. And the 
entire assembly had to withstand high shock and 
acceleration conditions.

Solution: Solitron developed a doubler 
assembly measuring .{" wide, 1" high and 2" long 
with 8,000 volts PIV per leg. The silicon diodes 
used in the assembly had switching characteristics 
of less than 0.5 //sec with reverse leakage of 1 
microamp at rated voltage, 10 microamps at 100°C.

... ± ?
V

package, each leg closely matched for switching

a package weighing
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DC POWER MODULES
OUTPUTS

SPECIFICATIONS FEATURES

Technipowefi
INCORPORATED 18 Marshall Street, South Norwalk, Conn.

Represented by: Smith-Dietrich Sales Co., 201 Town & Country Village, Palo Alto, Calif. Phone DA 1-4321
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Lab-

EM 9-5278413 Lathrop St., Redwood CityRep: James S. Heaton Co.
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MEASUREMENTS

PDQ delivery
from Catalog Stock

the largest selection of 
solid state

3 to 240 VDC
1 to 300 watts

A McGraw-Edison Division 

BOONTON, NEW JERSEY

• Sensitivity: Less than 5 milliwatts
all ranges

• Size: 10V2"x 171/4" x liy2" deep
• Weight: 41 pounds with cover

• Frequency Ranges: 25-50 me
150-175 me 
450-475 me

• Crystal: Oven temp, controlled
• Accuracy: ±100 cps with crystal

adjusted to WWV

MODEL 760

STANDARD FREQUENCY 
METER

Price: $980.00 F.O.B.
Boonton, N. J.

r
1

1
|

-

wrapped

October 1 , 1962

Input—105-125 volts 
50-400 cycles

Reg. acc.—±0.5% &
±0.05%

Adj. range—10%

Ripple—Less than 
1 mv RMS

Polarity—Positive 
or negative

Solid state circuitry

2-year warranty

Fully protected 
against shorts 
and overloads

Instart start— 
no warmup

Fast response

Technipower specializes in compact, 
rugged, dependable power modules in 
three groups, as follows:

The standard line (condensed specs, at 
right) comprises 337 models — a cata­
log stock item to fill almost any need.

The high temperature line echoes the 
standard range, in modules employing 
silicon semiconductors and tantalum 
capacitors to meet military and other 
rigorous environments.
The unregulated line offers a broad 
range of low-cost DC supplies for gen­
eral purpose applications.

Comprehensive catalog available

Friday, November 2

SESSION III
9:00-1 1 :30 a.m. California Room

MAN HARDWARE RELATIONSHIP

Chairman: Charles A. Eldon, assistant to 
the vice president of operations, Hew­
lett-Packard Company

1. MAINTAINABILITY DEMONSTRATION 
EQUIPMENT

Nick Buchaca, Western Development 
oratories, Philco Corporation

(Continued on page 20)

SESSION II
2:00-4:30 p.m. California Room

ELECTRONIC INTERCONNECTION 
TECHNIQUES

Chairman: Dr. Stanley F. Kaisel, president. 
Microwave Electronics Corporation

1. ASSURED RELIABILITY IN SOLDERED
CONNECTIONS

Dr. L. Pessel, defense electronics prod­
ucts, Radio Corporation of America

The reliability of soldering depends pri­
marily upon solderability of the surface io be 
joined. An entirely new test for solderability 
is described which will permit raising this 
important characteristic to the highest pos­
sible level and provide a reliability aspect 
which is unique and, in some respects, un­
surpassed in other connecting processes.

2. AN APPROACH TO MINIATURIZED
WIRE WRAP

T. J. Fox and C. N. Patterson, data sys­
tem division, International Business Ma­
chines Company

This paper constitutes a proposal to em­
ploy “wire wrap"1® techniques to effect re­
liable electrical connections between ran­
dom points on miniature electronic com­
ponents. Topics emphasized are: the effects 
of miniaturization on connection philosophy, 
assurance of a hiqh degree of reliability 
using basic quality-control methods, a major 
research experiment illustrating the feasib I- 
ity of "wire wrap" and other techniques, 
still to be defined, that can increase the 
reliability and strength of wire 
connections.

3. SURVEY OF WELDING TECHNIQUES
Samuel A. Francis, vice president, The 

Sippican Corporation
The advantages, disadvantages, and typ­

ical equipment for each of the following 
techniques will be summarized: resistance 
welding: ac, de, spike, pulse, percussion 
welding; ultrasonic welding: thermal com­
pression bonding: electron-beam welding: 
and laser welding. Since resistance welding 
is being more widely used today, the fol­
lowing crucial production aspects of this 
technique will be discussed in detail, bear­
ing in mind that the other techniques wil< 
have roughly similar requirements: materia s 
control: weld schedule development; and 
equipment and operator certification.

Authors will serve as a panel for gen­
eral discussion of the subject, following 
the presentation of the papers.

COCKTAIL PARTY

6:00-7:00 p.m. California Room

EXHIBITS

8:00 a.m.-8:30 p.m. Eldorado Room
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NOTE: Numerous other plug-ln attenuators available.

I

Totally transistorized DC 
amplifiers featuring plug-in 
attenuators to accommodate 
single-ended or differential 
inputs. Unmatched performance 
and versatility. High relia­
bility, minimum size, no heat 
problems. NOTE: Specify basic 
amplifier and one plug-in 
attenuator when ordering

SPECIFICATIONS

BASIC AMPLIFIER
DC Linearity: to 0.01%
DC Output Impedance: less than 

80 milliohms
Output Capability: ±10V to ±100 MA 
Capacitive Output Load: to 0.25 #fd

4 DIGIT MODELS
DC Voltage Range: ±.0001 to 999.9V
DC Ratio Range: ±.0001 to .9999
DC Accuracy: ± 1 digit
Average DC Balance Time: 1 sec.
AC Voltage Range: .0001 to 999.9V
AC Accuracy: ±0.1% of reading or 2 digits
Average AC Balance Time: 3 sec.
Resistance Range:
Resistance Accuracy:
Average Resistance Balance Time:

I

SPECIFICATIONS
4 DIGIT MODELS

DC Voltage Range: ±.0001 to 999.9V
DC Ratio Range: ±.0001 to 999.9
DC Accuracy: ± 1 digit
Average DC Balance Time: 50 msec.
AC Voltage Range: .0001 to 999.9V
AC Accuracy: ±0.1% of reading or 2 digits
Average AC Balance Time: 1 sec.
Resistance Range-. .0001KS2 to 999.9KSZ 
Resistance Accuracy: to ±.01% of reading 
Average Resistance Balance Time: 200 msec.

5 DIGIT MODELS
±0.0001 to 999.99V 
±0.0001 to 999.99
±0.01% of reading or 1 digit 
50 msec.
0.0001 to 0999.9V
±0.1% of reading or 2 digits 
1 sec.
OOO.Olfi to 9.9999MP 
to ±.01% of reading 
200 msec.

5 DIGIT MODELS 
±0.0001 to 1100.0V 
±.00001 to .99999 
±0.01% of reading or 1 digit
2 sec.
0.0001 to 0999.9V
±0.1% of reading or 2 digits
3 sec.
000.010 to 9.9999MI2 
to ±0.01% of reading 
2 sec.

ELECTROMECHANICAL
(Price ranges: $1,200.00 to $5,000.00)

Electromechanical AC and DC voltmeters, ratio­
meters and ohmmeters in either 4 or 5 digits. 
More than 10,000 now in field use. Solid state 
circuitry throughout. Higher accuracies, sim­
pler operation, faster speeds and far greater 
reliability. Automatic ranging and polarity. 
Direct printer drive capabilities.

500 SERIES
25"/sec.
±0.15%
0.5 mv/ln. to 100 v/in.
1 megohm
.02 to 1.0 In./sec. 
Internal Zener diode. 
Table or rack mount.

SPECIFICATIONS
300 SERIES

Slewing Speeds: 2O"/sec.
Static Accuracy: ±0.15% _ ______
Input Sensitivity: 0.5mv/in. to 50v/ln. See Module Spec.
Input Impedance: 1 megohm 
Time Base: .02 to 1.0 In./sec. 
Reference: mercury cells 
Style: table or rack mounting

WIDEBAND
DC AMPLIFIERS
(Price ranges: $850.00 to $1,500.00)

A-14GDP ATTENUATOR
1 to 100 with vernier between steps 
100 K 
to 4/zv
to 50/iv RMS
to 10KC
to 100 db 
balanced differential

A-16GD ATTENUATOR
Gain: 10 to 1000
Input Impedance: 100 megohms
Drift: to 2 /zv
Noise (referred to Input): to

5 /zv RMS
Freq. Response: to 10KC 
Common Mode Rejection: to 160 ft 
Operation: true differential

ALL electronic
(Price ranges: $4,000.00 to $8,000.00)

Eitronic series instruments with solid state logic 
switching. Totally transistorized AC and DC 
voltmeters, ratiometers and ohmmeters in either 
4 or 5 digit models. All the inherent advantages 
of solid-state circuitry —speed, accuracy, relia­
bility and silent operation. Automatic ranging 
and polarity indication. Electrical outputs for 
direct printer drive.

f] X-Y and 
X-YY1 RECORDERS 
(Price ranges: $1,600.00 to $5,000.00)

Feature for feature, the world’s most carefully 
designed and built recorders and accessories. 
Totally transistorized circuitry. Features plug-in 
signal amplifier modules in the 400 series 
instruments. Human engineered operating 
controls, unparalleled performance and reliability.

A-14GSP ATTENUATOR
Gain: 1 to 1OO with vernier between steps 
Input Impedance: 100 meg 
Drift: to 2/xV
Noise (referred to Input): to 5/xv P/P 
Frequency Response: to 10KC 
Common Mode Rejection:
Operation: Single-ended floating

M-iuuar MlicnuM.vn A-15GDP ATTENUATOR
Gain: 10 to 1000 with vernier between steps 10 to 1000 with vernier between steps 
------ 10 K

to 4 /zv 
to 7 /xv RMS 
to 10 KC 
to 100 db 
balanced differential

MODEL 420 
PLUG-IN MODULE

Static Accuracy: ±0.1% „
Input Sensitivity: 0.5 mv/ln. to 100 v/in. 0.5 mv/in. to 100 v/in.
Input Impedance: 1 to 4 megohms 
Time Base: 
Reference: Zener diode

NOTE: Numerous other plug-ln modules Immediately available.

v

MODEL 468 
PLUG-IN MODULE 
±0.1%
U.3 IIIV/ III. IV 

1 to 4 megohms 
0.02 to 2.0 In./sec. 
Zener diode

400 SERIES 
30"/sec. 
±0.15%

See Module Spec. 
See Module Spec. 
See Module Spec. 
Table or rack mount.

Control Amplifier—Includes basic amplifier spec- A-15GSP ATTENUATOR 
Ua^aI a MHCD nr A.IdHHP in i nnn <

Input Impedance: 100 meg.
muutL A-io Basic ueiieiai ruipusc niiipiiiie*- ? A* o/p
Includes basic amplifier specifications. Specify Joise (referred to Input), to 1/zv P/P 
.................     ■ ■ -“------ Frequency Response: to 10 KC
-------- ------------- ..----------- common Mode Rejection:

MODEL A-14 Basic Operational and Computer

ificatlons. Specify Model A-14GSP or A-14GDP 
plug-ln attenuator.
MODEL A-15 Basic General Purpose Amplifier-

Model’a-ISGSP or A-15G0P plug-Tn attenuator.
MODEL A-16 Basic True Differential General Pur- operation: single-ended’floating 
pose Amplifier—Includes basic amplifier speci­
fications. Specify Model A-16GD plug-ln attenu­
ator.



digit models4 DIGIT MODELS B

eel®

4 DIGIT MODELS 5 DIGIT MODELS

5=’

-

0 ' o

MiiHi

SPECIAL PURPOSE INSTRUMENTS

ri>.A r\> A
<+, 'lvLA

<*> rv

* 11 *

and quality assurance programs. Measure­
ment times reduced by as much as 75% over 
conventional techniques. Request Bulletin 
No. C3.19 for complete Model 6150 Capaci­
tance to DC Converter specifications. Request 
Bulletin No. C4.19 for complete Model 6100 
Impedance Comparator specifications.

MODEL 3020 Pre-Amplifier - Includes basic pre-ampllfler 
specifications and fixed gains of 1 and 10. Specify 
Model 3020Q for fixed gjins of 1, 10 and 100.

MODEL 3500A0 Ohmmeter-ln- 
cludes all 5 digit resistance 
specifications.

EITRONIC 851 DC Voltmeter/ 
Ratiometer/AC Voltmeter/ 
Ohmmeter — Includes all 4 digit 
AC, DC and resistance 
specifications.

EITRONIC 850 DC Voltmeter/ 
Ratiometer/AC Voltmeter — 
Includes all 4 digit AC and DC 
specifications.

MODEL 3510A DC Voltmeter/Ra- 
tlometer/AC Voltmeter — In­
cludes all 5 digit AC and DC 
specifications. Specify Model 
3500A for DC and DC ratios only.

® i
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MODEL 3410A DC 
Voltmeter/Ratiometer 
/AC Voltmeter - 
Includes all 4 digit 
AC and DC specifica­
tions. Specify Model 
3400A for DC and 
DC ratios only.

EITRONIC 880
DC Voltmeter/Ratiometer - 
Includes all 5 digit DC 
specifications.
EITRONIC 881 DC Volt- 
meter/Ohmmeter- Includes 
all 5 digit DC and 
resistance specifications.

MODEL 400 11" x 17" Basic X-Y 
Recorder Assembly — Includes table 
mount cabinet and mechanical 
recording assembly only. Specify one 
plug-in module for each axis. Specify 
Model 401 for rack mounting only.

MODEL 480 11" x 17" Basic X-YY’ 
Recorder Assembly — Includes table 
mount cabinet and mechanical 
recording assembly only. Provides two 
Independent Y axes. Specify one 
plug-in module for each axis. Specify 
Model 481 for rack mount only.

! -’I
q c dr

MODEL 500 11" x 17" Budget Priced 
X-Y Recorder —Includes all 500 series 
specifications.

ie®
i ■©■-■©■■ © • © ©

EITRONIC 882 DC Voltmeter/Ratiometer/AC Volt­
meter — Includes all 5 digit AC and DC specifications.
EITRONIC 883 DC Voltmeter/Ratiometer/AC Volt­
meter Ohmmeter — Includes all 5 digit AC, DC 
and resistance specifications.

Totally solid state, special purpose instru­
ments for measurement of capacitance, dissi­
pation factor and impedance deviation. A 
truly new approach to high speed measure­
ment of these parameters in conjunction with 
production checkout, receiving inspection

EITRONIC 848 DC Voltmeter/Ratiometer — 
Includes all 4 digit DC specifications.

MODEL 4010 Budget 
Priced Portable DC 
Voltmeter-includes 
all 4 digit DC voltage 
specifications only, 
but with ±0.001V 
minimum sensitivity. 
Specify Model 4000

■ lor rack mounting.

j|- i • • ^--r-1'• •*]

MODEL 3500CR DC Ratiometer- 
mcludes all 5 digit DC ratio 
specifications only, but with 
manual rather than automatic 
polarity.

DC PRE-AMPLIFIERS $1,000.00 to $1,100.00) 
Totally transistorized pre-amplifiers to operate in conjunction with digital 
instruments and X-Y recorders. Single-ended floating input and output. 
100 megohm input impedance. ±0.01% gain accuracy. Drift to 2ju.v/°C. 
0 to 1 volt input. ±10 volt output.

MODEL 300T Itf x 11" X-Y Recorder - 
Includes all 300 series specifications. 
Specify Model 300 if time base not 
required. Specify Model 300RA or 
Model 300TRA for rack mounting.

. ; - T© ♦ • W'-©-’ 
x-1 © < jfc « ?
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INPUT SCANNERS
MODEL 760-120 — 120 Point Crossbar Scanner — 
Input capability 120 points 1-wlre scan to 20 
points 4 to 6-wire scan; input voltage range 10 
/xv to 1000 v AC or DC; scanning speed to 50 
crosspoints per second; MODEL 755-600 avail­
able for 600 point scan; MODEL 760-60 avail­
able for 60 point scan.

CONTROL MODULES
800 SERIES Output Control Modules-Accepts 
the BCD output of El 800 series digital Instru­
ments and places this data in proper format for 
entry Into typewriters, card punches, high speed 
paper tape punches or digital printers.
3000 SERIES Output Control Modules — Accepts 
the 10-line decimal output of El 3000 series 
digital Instruments and places this data in 
proper format for entry Into typewriters, card 
punches or high speed paper tape punches or 
digital printers.

DIGITAL CLOCKS
MODEL 956 Internal Time Base Clock — Provides 
12 or 24 hour display of time with BCD output 
for programming or driving external devices. 
Time base Is derived from internal crystal oscil­
lator with totally solid state divider networks 
to achieve the various time periods.
MODEL 957 Line Frequency Clock —Specifications 
same as Model 956, but time base derived from 
60 cycle line frequency.

MONITOR
OSCILLOSCOPES
(Price ranges: $950.00 to S3,300.00)

Compact high performance, solid state, plug­
in scopes for monitoring multichannel mag­
netic tape data, verification of telemetering or 
control systems phenomena, viewing medical 
instrumentation parameters and a host of 
similar multidata monitoring problems. A 
single scope bay will accommodate from 1 to 
7 individual plug-in scopes with the one com­
mon power supply being located in the rack 
adaptor.

OOOOOo'oo 88918 jj
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MODEL 10007 High Speed 
Data Acquisition System- 
Measures DC voltages from 
up to 120 inputs and records 
the information on punched 
tape at the rate of 3 chan­
nels per second.

DIGITAL SYSTEMS
In addition to the standard instrument line, 
El manufactures a wide variety of input scan­
ners, output control units and digital clocks. 
These items, in conjunction with standard and 
special digital instruments, may be combined 
to achieve simple data logging or highly com­
plex multifunction systems. Programming, 
data storage and high speed outputs for vari­
ous recording devices may also be incorpo­
rated as required. Fully 20% of El’s total 
engineering staff is devoted exclusively to the 
design and production of digital systems.

t]-’°
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MODEL EI-S2156 System Tester-A 
tape programmed system capable of 
measuring DC voltages, DC ratios, 
AC voltages. AC ratios, ohms and 
frequency. Digital programmed limits 
are determined and all output infor­
mation is recorded on high speed 
punched paper tape and a digital 
printer.

MODEL 260 Oscilloscope Bay —Includes 7 Model 260M plug-in 
scopes and 1 Model 260R rack mount with common power supply 
and slide rails. Mounts In 3V4" x 19" x 16" of rack space.

MODEL 260M Plug in Scope-2" flat faced CRT; frequency response 
DC to 1 megacycle; sensitivity 0.25 to 2.5 volts rms. in. of deflec­
tion; input impedance 100K ohms-, sweep rates 10 cps to 10 KC; 
triggered or free running operation.

ZZZ 1

DIGITAL PRINTERS
MODEL 9053 Digital Printer — Input 10-line deci­
mal; output in the form of 11 columns of Infor­
mation printed on a 3" wide paper tape/speed 
5 lines per second, maximum. For use with all 
El 800 and 3000 series digital Instruments 
except 3000 series Instruments requiring an 
input scanner.

) gogr )

COMPARATORS
7000 SERIES Limit Comparators — Operates with 
all El 800 and 3000 series digital instruments. 
Provides totally transistorized digital circuitry 
for error-free comparison. Can be provided with 
manual or externally programmed upper and 
lower limits, polarity and range.

TYPICAL SYSTEMS
MODEL 10003 Digital Capacitance System - Measures 
both capacitance and dissipation factor and prints the 
information on a digital printer. Specifications based 
upon Model 6150 capacitance converter.

Electro Instruments, Inc.
8611 Balboa Avenue • San Diego 12, California 

CABLE ADDRESS: ELECTRO SANDIEGO
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•s- KEWAUNEE 
SCIENTIFIC 
EQUIPMENT 
ADRIAN. 
MICHIGAN

I
I

PROFESSIONAL PERSONNEL
If your potential is not being recognized, consider the 
excellent growth atmosphere at NCR:
• Extensive Company backed R & D
• New facilities: 40% expansion in building for R & D 

(complete—1963)
• Advanced programs encompassing major sciences in­

tegrated for practical results
• Excellent employee benefits
• An aggressive management group
• Professional advancement encouraged through Com­

pany sponsored programs
We have openings at this time as listed below. All are 
for our Dayton, Ohio, R & D Center:

SENIOR CIRCUIT DESIGNER:
Familiar with solid-state circuitry; creative; desire to 
work at advanced development stage.*

THIN FILM:
Materials research; device development.*

K S E 
controlled 
atmosphere 
dry boxes 
prompt 

LOVE AT 
FIRST SIGHT*

In spite of the inference, these 
“little sweethearts” have never been 
known to attack anyone. They are 
so well designed, however, 
that the boxes and operators function 
in complete harmony.
Kewaunee makes and stocks many 
types of stainless steel controlled 
atmosphere dry boxes — single and 
double faced, with or without legs. 
You too will love ’em!

MORE PGPEP
Added engineering effort in this 
area should mean not only better 
protection but also lower costs. The 
latter should be accomplished by a 
reduction in material, weight, labor, 
and volume. Several new techniques 
and materials were discussed, such as 
skin packaging, polyethylene, floater 
packs, and expanded polystyrene 
foam.

The final PGPEP meeting of the 
year featured a discussion of brazing 
problems encountered in vacuum 
tube manufacturing, by David K. 
Davis of Varian Associates. The dis­
cussion centered around the diffusion 
between base metals and the brazing 
alloy. After the talk the group toured 
the Western Gold and Platinum Com­
pany, which manufactures brazing 
alloys and various crucibles, boats, 
and special fixtures for brazing and 
heat-treating applications.

Through these various meetings, 
panel discussions, and plant tours, the 
PGPEP has worked toward its goal of 
advancing the state of the art in 
product engineering and production.

RONALD K. CHURCH
SPECIAL CORRESPONDENT
PGPEP

Send your per sonal letter to: T. F. Wade, Technical Placement 
The National Cash Register Com pany, Dayton 9, Ohio 
An equal opportunity employer

DATA REDUCTION ENGINEERS/MATHEMATICIANS:
Large systems background required; project leader ex­
perience; (military).
CHEMISTS—RESEARCH:
Project leader capability; desire background and in­
terest in physical chemistry; polymers.
TEST EQUIPMENT DESIGN ENGINEERS: BS OR MSEE

MECHANICAL DESIGN ENGINEERS:
Small mechanism experience desired.

ADVANCED DEVELOPMENT

PLANNING SPECIALISTS*

OPERATIONS RESEARCH*

INTEGRATED ELECTRONICS*

•These positions are not limited to any special level. 
Ph.D. background is preferred for many, and some 
areas of responsibility involve Management or Tech­
nical Director qualifications.

•Dopey’S got everything under control, or vice versa.

For complete information, * 

call or write r



division of Northrop Cor-

page 21)

2 O — grid

Electronic 
Engineers and 
Scientists

(Companies pay the fee, 
of course.)

FOR 
BUSINESS 

INSURANCE 
PLANNING

ASSISTANCE TO 
ELECTRONICS 

FIRMS

OF 
OTHER

M 
O 
N

Drop in for a free 
ABACUS

PROFESSIONAL 
AND TECHNICAL 
RECRUITING 
ASSOCIATES
(A division of the Permanent 
Employment 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.

LUNCHEON
12:00-1:30 p.m. California Room

Speaker: Dr. Bernard M. Oliver, vice pres­
ident for research and development, 
Hewlett-Packard Company

Subject: "Communication With Other In­
telligent Species"

(Continued on

October 1 , 1962

TUNG-SOL
SERVICE-DESIGNED
SERIES
REGULATOR TUBES

Your Tung-Sol Representative:

EDWARD J. DAVENPORT
4359 Cognina St.
Glenmoor Gardens 
Fremont, Calif.
DA 2-4671

Your stocking distributors:
OAKLAND
ELMAR ELECTRONICS
140 11th St.
TE 4-3311
SAN FRANCISCO
PACIFIC WHOLESALE
1850 Mission St.
UN 1-3743
SAN JOSE
SCHAD ELECTRONICS
499 South Market St.
CY 7-5858

®TUNG-SOL
ELECTRON TUBES • SEMICONDUCTORS

s
! I n4> < *| ^JNG-SOL I
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WEN BROWN 
Stanford

. . . Profit Sharing
. . . Pensions
. . . Deferred Compensation 

for Executives
. . . Group Hospitalization and Surgical 
. . . Group Life and Accidental Death 
. . . Weekly Payments for 

Sickness or Accident
. . . Major Medical Coverage 
. . . Disability Income 
. . . “Split-Dollar” Plans 
... Key Man Insurance 
. . . Stock Redemption 
. . . Business Continuation 

Sole Proprietor 
Partnership 
Corporation

. . . Estate Cost Reimbursement 

. . . Salary Continuation

. . . Personal Estate Planning w
WEN BROWN I

701 Welch Road, Suite 2222 $
Palo Alto, California

DA 6-1554 Res. DA 2-7464

I iunmoi •

6528

14 WATTS TO 100 WATTS 
100 MILLIAMPS TO 1 AMP

Designed and developed expressly for 
use as passing tubes in series regulated 
power supplies (not adaptations of 
other tube types). Each of these me­
chanically rugged devices exhibits 
minimum tube drop when run "wide 
open”, thereby assuring peak-effi­
ciency operation. Write for new series 
regulator portfolio containing com­
plete technical information about all 
Tung-Sol series regulator tubes—the 
most supplied by any manufacturer. 
Why don’t you get the benefit of 
Tung-Sol component knowledge and 
experience too? Tung-Sol compo­
nents—whether transistors, tubes or 
silicon rectifiers—fill virtually every 
military, commercial and entertain­
ment requirement with unexcelled de­
pendability. For quick and efficient 
technical assistance in the application 
of all Tung-Sol components, contact:

mi1
TUNG-SOL * ' — «
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MORE PROGRAM
An electronic maintainability demonstra­

tion equipment will be described which per­
mits the simulation of maintainability of a 
particular system design by setting up a 
"test vehicle." Signals and wave forms char­
acteristic of the system being simulated can 
be programmed into the signal paths of the 
data-flow configuration. Malfunction indica­
tions are thus obtained as they would appear 
in the actual system. It is possible to deter­
mine the relative ease, rapidity, accuracy, 
and economy of malfunction detection, local­
ization, correction, adjustment, and check­
out to keep a product in satisfactory oper­
ating condition.

2. A PRACTICAL CONCEPT TO MAIN­
TAIN PRODUCT RELIABILITY 
THROUGH INTEGRATED IN-PLANT 
PACKAGING AND HANDLING

Bronson B. Baker, manager of packaging, 
handling engineering, and conserva­
tion, Lockheed Missiles & Space Co.

A practical concept in the application of 
industrial engineering to solve the problem 
of protective packaging and handling for 
high-reliability parts will be discussed. Cra- 
dle-to-the-grave protective packaging and 
material-handling systems cover every seg­
ment of the material flow—from raw ma­
terials to consumption. This assumes that the 
delivered product will meet the rigid per­
formance parameters imposed by the space 
age.

3. HANDLING OF SEMICONDUCTOR
AND OTHER COMPONENTS FOR 
AUTOMATIC TESTING

Ralph W. Schwarz©, chief engineer, Ad­
vance Automation Associates

Simplification and improvements in han­
dling of parts for automatic testing will be 
discussed. Automation achieves lower costs 
and/or improved quality. Automation fun­
damentals often overlooked in parts han­
dling include orienting the part once and 
keeping it oriented, performing a number 
of tasks at one position, and using the sys­
tems approach to total problem. Case 
studies will be presented along with sug­
gestions and recommendations for the most 
effective parts handling.

4. INDUSTRIAL AUDIO-VISUAL APPLICA­
TIONS

Jack M. Duer, application engineer, Nor- 
tronics, a division of Northrop Cor­
poration

The benefits of using the audio-visual 
method of giving assembly instructions will 
be discussed. A significant reduction in 
assembly time, coupled with a decrease in 
rejection rates, has been achieved. Manu­
facturing engineering personnel have ex­
perienced little difficulty in adopting A-V 
for use in presenting instructions in a semi­
automatic manner. A-V production, while 
not an untried system, will, in the next few 
years, experience many refinements and 
countless new applications.

Questions from the audience will be 
ansivered by the authors, following 
each paper.
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Motorola also offers opportunities at Chicago, Illinois, and at Culver City and Riverside, California

components and 
in reliable systems

An Equal 
Opportunity 
Employer

MOTOROLA
Military Electronics Division
WESTERN CENTER • P.O. BOX 1417. SCOTTSDALE. ARIZONA

Antennas and Propagation 
Command and Control 
Missile and

Space Instrumentation 
Ground Support Equipment 
Digital Logic Systems 
Integrated Circuitry 
Reliability Analysis 
Reliability Program Coordination

Write Phil Nienstedt, Manager of Recruitment, Dept. 6110-B

Engineers discover, after joining the Military Electronics Division 
of Motorola in Phoenix, that they have a new-found enthusiasm 
for their work and a fresh sense of accomplishment. That’s be­
cause all professional personnel are individually selected and 
then assigned to challenging state-of-the-art projects which fully 
utilize their training, experience, and creativity. We can thus 
provide greater career opportunities for our engineers and also 
broaden Motorola’s capabilities as a leader in the field of advanced 
military electronics.

SPECIFIC OPPORTUNITIES ARE:
Parts Reliability
Data Acquisition, Processing 

and Display.
Radar and Radar Transponders 
Guidance and Navigation 
Space Communications 
Telemetry
Instrumentation and Display 
Test Engineering

October 1 ,

MORE PROGRAM
SESSION IV

2:00-4:30 p.m. California Room 
CIRCUIT PACKAGING

Chairman: Duncan N. MacDonald, direc­
tor of engineering, electro-data division, 
Burroughs Corporation

1. APPLICATION OF DOT COMPONENTS
TO A MINIATURIZED CIRCUIT

J. R. Goodykoontz, Space Technology Lab­
oratories, Inc.

Dot or pellet component parts permit a 
highly desirable uniformity of body and lead 
geometry of electronic parts. A digital telem­
etry unit is described that uses 1200 parts 
disposed on six 3" x 6" x .030" cards with 
interconnections made at one edge by 
flexible leads. This permits the cards to be 
fanned out like the pages of a book for 
inspection or parts replacement without dis­
connecting any section of the circuit. When 
in operation the cards are stacked with 
spacers, compressed and held rigid with 
endplates to yield a prestressed structure 
virtually immune to shock and vibration.

2. CIRCUIT PACKAGING DESIGN CON­
SIDERATIONS USING CONVEN­
TIONAL COMPONENTS

Donald A. Grass!, manager, Product De­
sign Department, missile and space divi­
sion, Raytheon Company

A summary of package design considera­
tions and solutions to problems of process 
control encountered in the use of conven­
tional components in welded compact as­
semblies will be presented. The advantages 
of the use of such components and ex­
perience with their use 
will also be covered.

3. ELEPHANTINE ELECTRONICS

engineer, and 
project engi-

R. L. Blessing, senior project
A. M. Poire, production , 
neer, Radiation at Stanford

The new and unique problems in produc­
tion engineering presented by very high 
voltage-high power electronic equipment 
will be discussed. Components performing 
the same functions as in conventional power 
supplies deviate tremendously in size from 
the norm. The power transformer may oc­
cupy the same space as a week-end cabin, 
and the filter capacitors may be as large as 
a railroad car. The packaging, integration, 
and manufacturing of a typical system, in­
cluding operational, safety, and maintenance 
considerations, will be described.

4. PRODUCTION TECHNIQUES FOR IN­
TEGRATED ELECTRONICS

W. Dale Fuller, senior member of research 
for microsystems electronics, Lockheed 
Missiles & Space Co.

Integrated electronic components made 
by using thin-film and semiconductor tech­
niques have an important part in the design 
and fabrication of physically smaller, more 
reliable electronic systems. The general proc­
esses of materials preparation, metallizing, 
circuit pattern formation, materials modifica­
tion, pattern modification, lead attachment, 
and protection will be presented for both 
thin-film and semiconductor integrated com­
ponents. Comparative evaluation indicates 
that a combination of the two technologies 
will be used to meet the requirements of the 
sixties.

Authors will serve as a panel for gen­
eral discussion of the subject, following 
the presentation of the papers.

EXHIBITS
8:00-5:30 p.m. Eldorado Room



Advanced Work
in HF

Communications

IONOSPHERE SOUNDERS

RECEIVERS
LOOKING FOR TRANSMITTERS

FILTERS?
Turn to section 2700

"71 TIMING SYSTEMS

VIDEO DISPLAYS

kGranger
Associates

For variable capacitors — special or 
standard— specify Hammarlund — 
backed by more than half a century 
of successful design and manufac­
turing experience.

For complete details, call or write:

FREQUENCY 
SYNTHESIZERS

R. W. THOMPSON ASSOC., INC.
4135 El Camino Way, Palo Alto, California 

Davenport 1-6383

NEED A “SPECIAL”?
Hammarlund capabilities for produc­
ing special capacitors are second to 
none —extensive engineering and 
manufacturing facilities are dedi­
cated to the design and production 
of unique capacitors for government 
and industry to meet the most criti­
cal specifications and unusual appli­
cations.

Granger^
Associates
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You’ll find the catalog data
of these manufacturers:

Advanced Electronics • All-tronics, Inc. • 
Allison Labs., Inc. • James G. Biddle 
Co • Burnell & Co., Inc • Components 
Corp. • Freed Transformer Co. • Genistron, 
Inc. • Kenyon Transformer Co. • Krohn- 
Hite Corp. • Magnetic Systems, Inc. • 
Ortho Industries Inc. • Rytron Co., Inc. • 
Seg Electronics • Solar Electronics Co. • 
Spectrum Instruments • TT Electronics 
Inc. • Telonic Engineering • United 
Transformer.

eem electronic engineers master 
60 Madison Avenue • Hempstead, N. Y.

Granger Associates specializes in 
advancing h-f communications tech­
nology. The emphasis is on proprie­
tary development, through research 
based on true understanding of mod­
ern requirements. Excellent oppor­
tunities exist for engineers with 
experience in

974 Commercial Street, Palo Alto, Calif. 
DAvenport 1-4175 (Area Code 415)

an equal opportunity employer

DR. BERNARD M. OLIVER
Dr. Bernard M. Oliver was born in 

1916 in Santa Cruz, California. He 
received his Bachelor's degree in elec­
trical engineering from Stanford Uni­
versity in 1935 and his Master's de­
gree in 1936 from California Institute 
of Technology. Following a year of 
study in Germany under an exchange 
scholarship, he returned to the in­
stitute and received his Ph.D. degree 
in 1939. From 1939 to 1952 he was 
employed at the Bell Telephone Lab­
oratories in television research and 
radar development. He joined the 
staff of the Hewlett-Packard Com­
pany in 1952 and at present is vice 
president, research and development. 
Dr. Oliver is a Fellow in the Institute 
of Radio Engineers, and is a member 
of the board of the Palo Alto Unified 
School District.

PAPERS CALLS
Nov. 1: 300-500-word summary of the 
paper and a 35-word abstract for the 
International Solid State Circuit Con­
ference. Sheraton Hotel and Univ, of 
Pennsylvania, Philadelphia, Pa. Sum­
mary and abstract should be for­
warded on or before Nov. 1, 1962, to 
the Program Committee secretary: 
A. K. Rapp, Philco Scientific Labora­
tory, Blue Bell, Pa.

Nov. 1: 200-word abstract (approx.) 
for the 1963 Intermag Conference. 
Sponsor: IRE-AIEE. Dr. J. J. Suozzi, 
Technical Program Chairman, Bell Tel­
ephone Labs., Inc., Whippany, N.J.

Jan. 5, 1963: 100-word abstract 
and 1000-word summary for 1963 
PGMTT National Symposium, Mira­
mar Hotel, Santa Monica, Calif. Ad­
dress all material to: Dr. Irving Kauf­
man, chairman, Technical Program 
Committee, Space Technology Lab., 
Inc., 1 Space Park, Redondo Beach.

If you would like to link your future 
with this small but dynamic organi­
zation please contact our Personnel 
Manager. Local interviews by engi­
neering staff are possible.

PgP e P luncheon speaker

October 1 t 19 6 2
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J. W. MILLER COMPANY •5917 So. Main St., Los Angeles 3, Calif.

MIL-SPEC MOLDED CHOKES
MOLDED COILS CONFORM TO MIL-C-15305 B

FORUM
PERSONNEL AGENCY 
378 Cambridge 
Palo Alto, California 
321-6582

Q 
MIN.
60 
65
50
45
40
40
40
30 
45
70
85 
85
85

Ma. 
MAX. 
2800 
1800 
1500 
1100 
800 
600 
500 
1500 
11OO 
700 
600 
500 
400

CORE 
MTL.

PHENOLIC 
PHENOLIC 
PHENOLIC 
PHENOLIC 
PHENOLIC 
PHENOLIC 
PHENOLIC 

IRON 
IRON 
IRON 
IRON 
IRON 
IRON

Fo (Me) 
±10% 

200 
165 
130 
100 
90 
70 
55 
27 
21 
16 
14 
14 
13

uh
1.1 ± 20%
2.2 ± 20%
3.3 ± 10%
4.7 ± 10%
6.8 ± 10% 

10.0 ± 10% 
15.0 ± 10% 
22.0 ± 10% 
33.0 ± 10% 
47.0 ± 10% 
82.0 ± 10%

100.0 ± 10% 
120.0 ± 10%

PART 
NO. 

9360-01 
9360 02 
9360-03 
9360-04 
9360 05 
9360-06 
9360-07 
9360-08 
9360-09 
9360-10 
9360-11 
9360-12 
9360-13

Mold Size: 0.281 Z .03l_diameter^0.93/^±: .062length.
Leads: AWG £21 .2", 1.7??

Power Rating: % Watt Max, at 90 — 
Rdc. 

MAX.
.09
.20
.32
.60

1.10
1.80
3.00

.30

.60
1.20
2.20 
2.80 
4.00

RELIABLE RESULTS THROUGH 
PROFESSIONAL PERSONNEL SERVICE 

TO ENGINEERS EXCLUSIVELY

October 1 ,

For a Complete Listing of MILLER PRODUCTS ask for a copy of our Latest General Catalog 

on your Company Letterhead.

Hewitt D. Crane 

seventh region news
CRANE HONORED

Dr. Hewitt D. Crane, a major con­
tributor in the field of logic systems 
for computers, was named during 
WESCON as winner of the annual 
achievement award presented by the 
Seventh Region of the IRE.

Dr. Crane, a senior research engi­
neer at Stanford Research Institute, 
is recognized as an originator of the 
so-called "MAD" (multi-aperture de­
vices) technique of design in com­
puter memories and logic systems. 
He is also the inventor of the neuris­
tor, a new kind of logic element.

IRE's citation of achievement reads, 
"For pioneering research in the field 
of computer techniques, particularly 
in areas of all-magnetic digital logic 
and neuristor logic."

Dr. Crane's career has included 
work at the Institute for Advanced 
Study, the David Sarnoff Research 
Center, and Stanford University. He 
joined SRI in 1956, and was instru­
mental in the development of the 
logic system for ERMA, a large-scale 
data-processing system now commer­
cially operative.

Dr. Crane received his doctorate in 
electrical engineering at Stanford in 
1960. He completed earlier study at 
Columbia and New York University 
and graduate work at Princeton.

He is the author of 23 technical 
papers and is co-author of a book on 
magnetic networks which will be com­
pleted this year. He holds more than 
20 patents.

Intermediate and senior level engineers. Perhaps you are inter­
ested in a new position. Or maybe your inquisitiveness seeks 
new information on the market for your talents.

Forum's knowledge of this market and sound personnel prac­
tices produce reliable results.
Because of its exclusive service to you, the engineer, Forum 
keeps up with the current market—opportunities, positions, firms, 
contract awards, salaries. Employers requiring engineers also 
turn to Forum because of its exclusive service to engineers.

Professional counseling and placement services include complete 
job campaigns—resume preparation and referrals, inquiry let­
ters, interviews. Stop in, call or send us your card. Your request 
will be handled confidentially, professionally.

MILLER SERIES 9360 
(MS 91189)

.vox uidineiei, v.^oz — 
#21 TCW; 1.500 zb .125 length, 
iting: V3 Watt Max. at 90° C.

TEST 
FREQ. (Me) 

10.0 
10.0 
6.0 
5.0 
4.0 
3.5 
3.0 
2.5 
2.0

1*2 
1.0 
1.0
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Los Angeles Manufacturing 
Representative wants experienced 
sales engineer in Digital Analog 

and Servo Instrumentation 
to run Bay Area office

Resume to Shephard-Winters Company 
3193 Cahuenga Boulevard 
Hollywood 28, California
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DIALS • NAMEPLATES 
RACK PANELS 
INSTRUCTIONS

Starr, formerly with Moxon Electronics 
and a specialist in data and digital 
systems. Vice presidents are Joel 
Dolin, formerly with McCarthy and a 
specialist in nuclear electronic instru­
mentation, and Norman Chapman, 
former field engineer with Moxon and 
a specialist in RF and microwave engi­
neering and instrumentation.

President is Robert P. McGrath, 
formerly with McCarthy Associates 
and a specialist in electronic stand­
ards. Vice president, finance, is Louis

|L>L >
Starr Chapman

Royal C. Bosshard, former sales en­
gineer with Raytheon, McCarthy, and 
Ault Associates, has been named to 
the staff of O'Halloran Associates in 
its Palo Alto branch.

John L. Selover has been appointed 
advertising manager for the vacuum 
products division of Varian Associates 
and will direct all product advertising 
for the division.

Lieut. Col. Frederick J. Johnston, 
Signal Corps, has assumed command 
of the U.S. Army Signal Electronic 
Research Unit (USA-SERU) located at 
the electronic defense laboratories of 
Sylvania Electric Products, Inc., Moun­
tain View.

Ray C. Snider has been added to 
the sales department at Huggins Lab­
oratories, Inc., Sunnyvale, after pre­
vious experience with O'Halloran & 
Associates, RCA, and Garrett Corp.

Granger Associates has added 
three more engineers to its staff— 
Ray M. Johnson, in the company's 
antenna section; Jenkin Leong, in 
systems research; and Paul D. Hopper, 
in the operations test group.

Communicom, a division of Chas- 
kin-Dimmick Corp., has announced the 
appointment as communications proj­
ect engineer of Tom Cook, previously 
project manager and operations man­
ager of ITT-Kellogg Communications 
Laboratory, Palo Alto.

Photosensitive Anodized Aluminum

fJoiofoit
• Takes 7 minutes in 

your own plant
• 11 different colors
• Thickness from .003 

to.125
• Mil spec approved
Ideal for short runs, prototypes and for 
deadlines that won’t wait. Get a starter kit 
complete with everything needed to begin at once:

AUDIO-VISUAL CENTER 460 Cambridge Avenue, Palo Alto, Calif., DA 5-5619

e r 1 ,
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IT IS REPORTED

San Francisco Bay Area will be the 
prime growth area in the electronics 
industry for 1960-80, will outstrip all 
others in the next decade, sales here 
having increased 50.5 percent from 
1959 to 1962, Dynamic Associates 
pointed out in announcing formation 
of its new firm specializing in area­
centered instrument manufacturer 
representation and headquartering in 
Burlingame.

grid reth r n j
LETTERS TO THE EDITOR

Los Angeles

‘Jk r—
«10 ■ i IC l

Editor, the Grid:
I would like to take this opportu­

nity to thank you, the IRE section 
manager, and the advertising man­
ager for the excellent manner in 
which you and your staff have com­
bined technical, professional, and ad­
vertising information in the San Fran­
cisco Grid.

From time to time, Genistron has 
advertised in the Grid and our cur­
rent plans include additional advertis­
ing in the Grid.

We are particularly appreciative of 
the directory in each issue which lists 
the Manufacturer/Representative In­
dex and the representatives' name, 
address, and telephone number. Ad­
vertising in a periodical such as yours 
enables any interested engineer to 
become immediately familiar with the 
name and address of our represent­
ative in your area. This has been to 
our benefit many times and I think 

that it is only fair that we express our 
appreciation for this policy.

Fred J. Nichols 
President 
Genistron, Inc.
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HOW TO CALIBRATE YOUR 
VTVM’S AND SCOPES

WITH 1/4% ACCURACY

Four decade ranges: 
0 to 10 volts

Versatile—Output is 
RMS or peak-to-peak 
at 1 Kc, or DC

... Use Ballantine’s Model 420AC-DC CALIBRATOR— 
light, small, truly portable

%% Accuracy
Distortion less than 0.2% 
Stable Output

I 
s

Simple, direct setting 
with high resolution, 
0.02 to 0.002%

-ri

model 420
Price: $365

(Relay Rack Version, $370)

The Model 420 Calibrator provides an accurate output for any desired setting from 
0 to 10 volts whether rms of the pure 1000 cps signal, peak to peak of the same signal, 
or de. The instrument’s particular appeal is its stability of output regardless of power 
line voltage changes over wide limits and for long periods of use of the instrument. Its 
output is direct reading and can be connected to a vtvm or scope in seconds. This instru­
ment will pay for itself many times over in reducing the number of times a vtvm or 
scope must be sent to the standardizing laboratory. Just providing a check of these prior 
to every important series of measurements can relieve the engineer of the possibility 
of having to repeat a costly set of readings.

Write for brochure giving many more detai/s

October 1 ,
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events of interest

Oct. 8-10 — National Electronics 
Conference. McCormick PI., Chicago. 
III. Exhibits: Natl. Elec. Conf., 228 N. 
La Salle, Chicago, III. Program: Dr. 
Thos. W. Butler. Jr., E.E. Dept., Univ, 
of Mich., Ann Arbor, Mich. Proceed­
ings: Contact NEC Office—$6.

Oct. 12-13—7th Annual Electronics 
Symposium. Greensboro Coliseum, 
Greensboro. N.C. Exhibits: M. Baran, 
Western Electric Co.. 2300 Reynolds 
Rd., Winston Salem, N.C. Program: 
H. W. Augustadt, 2818 Regency Dr., 
Winston-Salem, N.C.

Oct. 15-17—URSI-IRE Fall Meet­
ing. Ottawa, Canada. Program: Dr. J. 
H. Chapman, Def Res Telecom Est— 
Shirley Bay, Ottawa, Canada.

Oct. 15-18—Symp. on Space Phe­
nomena and Measurement. Statler- 
Hilton, Detroit, Mich. Exhibits: J. B. 
Bullock, Univ, of Mich., Ann Arbor, 
Mich. Program: Michael Ihnat, Avco 
Corp., 201 Lowell St., Wilmington, 
Mass. IRE TRANSACTIONS on Nu­
clear Science after Conference.

Oct. 22-24—ECCANE (East Coast 
Conf, on Aerospace and Navigational 
Electronics). Emerson Hotel, Balti­
more, Md. Program: Wm. C. Vergara, 
Dept. 466-2, Bendix Radio, Towson, 
Md. Proceedings: $5. Post Conf, from 
Melvin Hastings, Westinghouse, P.O. 
Box 746. Balt. 3. Md.

Oct. 25-27—1962 Electron Devices 
Meeting. Sheraton Park Hotel, Wash., 
D.C. Program: J. Earl Thomas, Jr., 
IBM Corp., Components Lab., Dept. 
677, P.O, Box 110, Poughkeepsie, N.Y.

Oct. 30-31—Conf, on Spaceborne 
Computer Engineering. Disneyland 
Hotel, Anaheim, Calif. Program: R. 
Kudlich, AC Spark Plug, 950 N. Se­
pulveda Blvd., El Segundo, Calif. Pro­
ceedings: Available at Conference.

Nov. 4-7—15th Annual Conference 
on Engineering in Biology and Med­
icine. Conrad Hilton Hotel, Chicago, 
III. Exhibits: Professional Associates 
Inc., 6520 Clayton Rd., St. Louis 17, 
Mo. Program: D. A. Holaday, P.O. 
Box 1475, Evanston, III. Digest: $5. 
Order from IRE Headquarters after 
Conference.

Nov. 12-14—Radio Fall Meeting. 
King Edward Hotel, Toronto, Ont., 
Canada. Program: Virgil M. Graham, 
EIA Eng. Dept., 11 East 42nd St., New 
York 36. N.Y.

— Since 1932 —

([A BALLANTINE LABORATORIES inc. 
Boonton, New Jersey

CHECK WITH BALLANTINE FIRST FOR LABORATORY AC VACUUM TUBE VOLTMETERS. REGARDLESS OF YOUR REQUIREMENTS FOR 
AMPLITUDE FREQUENCY. OR WAVEFORM. WE HAVE A LARGE LINE. WITH ADDITIONS EACH YEAR ALSO AC DC ANO DC/AC 
INVERTERS.’CALIBRATORS. CALIBRATED WIDE BAND AF AMPLIFIER. DIRECT READING CAPACITANCE METER. OTHER ACCESSORIES.

Represented by Carl A. Stone Associates, 825 North San Antonio Road. Palo Alto. California
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Western E'ectronic Associates 
................ O'Halloran Associates 
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.......Hodges and Glomb, Inc. 

....................McCarthy Associates 

...................James S. Heaton Co. 

............................Cain & Company 
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Following are the names of IRE 
members who have recently entered 
our area, thereby becoming members 
of the San Francisco Section:

Following are the names of individ­
uals who have been elected to 
rent membership:

R. S. Bucy
W. W. Morrow
A. S. Nolan

Following are the names of mem­
bers who have recently been trans­
ferred to a higher grade of member­
ship as noted:

SENIOR MEMBER
H. W. Frerking
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DuPont Company (Mylar Industrial) - 2 

Electro Instruments, Inc. 
Forum Personnel Agency 
Granger Associates  
Gudeman Company of California,

Inc., The  30 
Hammarlund Mfg. Company 
Jetronics Laboratories 24 
Kay Electric Company  9 
Kewaunee Scientific Equipment  19 
Lockheed Missiles & Space Company. U

Measurements  
Miller Company, J. W 23 
Motorola Military Electronics Div 2> 
Moulton Electronics  
National Cash Register Company 

National Press, The  
Professional & Tech. Recruiting Assoc. 20 
Shephard-Winters'Company 26 
Solitron Devices, Inc '3 
Technipower, Inc  
Tech Publishers ..................................  22
Tech-Ser, Inc 12 
Tektronix, Inc  4 
Thompson Associates, R. W 31 
Tunq-Sol Electric, Inc 20 
Varian Associates  3 
Veneto Restaurant 2Z 
Western Periodicals Company 30



3 PORT CIRCULATOR

FEATURES:

VSWR Wt.A

B

A

ASSOC.,R. W. THOMPSON I N C.
ALTO, CALIFORNIA* DAvenportWAY, PALOCAMINO4 13 5 E L 1-6383

CASWELL

★
★
★
★
★
★

Frequency 
Gc

Isolation to insertion loss ratio typically 150:1.
Nominal 20% bandwidths.
Compact, convenient, light weight.
Temperature insensititive: —15° C to 4-55° C.
Average power 10 watts.
Switching circulators available upon special order.

Model 
No.

Isolation
Min.—DB

Insertion 
Loss— 

Max. DB
0.3
0.3
0.3
0.3

0.3
0.3
0.3
0.3

1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20

UG419/U
UG419/U 
UG135/U 
UG135/U
UG135/U
UG138/U 
UG344/U 
CMR 137

Mating
Flange

Average 
Power 
Watts
10W 
LOW 
10W 
10W 
50W 
10W 
15 W
15W

KU-120-B 
KU-120-A 
X-120-C 

X-120-B* 
X-122-A* 
W-120-D* 
C-120-D
C-120-E*

Dimensions
B

1.032”
1.032”
1.438”
1.438”
1.438”
1.988”
2.300”
1.856”

1.75”
1.75”
2.50”
2.50”
2.50”
3.00”
3.90”
3.25”

12 oz.
12 oz.
14 oz.
14 oz.
14 oz.
14 oz.
23 oz.
23 oz.

WAVEGUIDE 
Y-T 

CIRCULATORS

20
20
20
20
20
20
20
20

APPLICATIONS:
A circulator is useful for duplexing, channel branch­
ing, and when terminated with a load, as a high 
performance isolator. The use of circulators with 
masers and parametric amplifiers permits introduc­
ing the input signal and removing the amplified 
signal from the same port. Due to the low insertion 
loss the noise temperature is low.

15.0 -18.0
12.4 - 15.0
10.0-12.4
8.2 - 10.0
8.2 - 10.0

7.05 - 8.5
5.92-7.13
5.92 - 7.13

* Normally available from stock.

DESCRIPTION:
The Y-T circulator is a three port circulator with 
ferrite located at the symetric junction of three 
waveguides. A bend is incorporated in two of the 
arms so that the output flanges form a “tee”. This 
arrangement gives the outstanding performance of 
the “wye” junction, with the convenience of a “tee” 
junction. Encapsulated magnets provide the required 
magnetic field.
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We are as near as your phone. Just call us at DAvenport 5-3294

IPTHE

WS DON’T MAKE ELECTRONIC
INSTRUMENTS . . . BUT WE MEIL? SELL ’EMI

We are staffed with the finest of creative personnel and qualified 
craftsmen, and equipped with modern machinery, to produce your 
every printing need, as you want it, and ON TIME!

Whether it be a simple list of instructions, a data sheet, a brochure, 
or an elaborate, detailed catalog---- whatever you need to sell your
products . . .
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