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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) 
 
December, 1962: 
Cover: An artist’s concept of a nuclear propulsion unit – the NERVA nuclear 

engine; flight tests are scheduled for 1966‐67. 
Page 7: the predecessor to our Silicon Valley Engineering Council (SVEC) was 

the San Francisco Engineering Council (SFEC).  SFEC has a focus on STEM 
education in high schools and conducting the annual Engineers Week 
events. 

Page 7: So, was the the Soviet Union the inventor of radio?  Did Popov beat 
Marconi?  They claim they were, but Charles Susskind of UC‐Berkeley 
details the literature that shows that this isn’t true. 

Page 10: How do our entrepreneurial startups get started?  The Engineering 
Management chapter’s speaker is Dean Watkins, of Watkins Johnson, 
talking about the process.  W‐J got angel investment in 1957 from an 
investment by the Kern County Land Company.  It wanted to locate near a 
great university and offer stock options to its employees, and be quick 
about translating new ideas into useful products.  It’s revenue this year is 
twice what was predicted when it began. 
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December 6 (Thursday) PGAC 
December 12 (Wednesday) PGBME 
December 13 (Thursday) PGRFI/PGSET 
December 14 (Friday) PGMIL 
December 19 (Wednesday) PGED



<2 ? 8

2 —grid

o 
CM

> 

z
ft
S 
0 o

* 
o o 
CM

O >-
I/) 

u
o 
cm

g

o
E
a.>»

s
d
Q 
O

b
Q 
D 
<
UJ

CQ 

< s
< 
tt 
Hj 

D

•A
E

o
o c

_a>
-A a
v>
a

i

DC o 
H- <

□ </> 
O 
e 
z
E 
LU 
LU s 
tn

.E
V

O o 
CM
O

□ 
a 
E

o 
o

>_ 
I 
5-
<D 

* 
•A

O 

S 
a> -u 
o 

35 
a 
c

1

J
■o

X 
5

2
X

o

Q. 
_O 
-Q
O

a
-o
□ 

■g
X

.2

5 □ 
•U* 
o

o

•=s- = :^
§\?2

"U _O

december

2 8- 
c
X »n

2! 2 

° s- 
o _

■= 2 
□ 
o — 
3 
C O 

lid 
sSa "

v»

"D
O
S

>c a>
O) Q.
-- O

v>

i ■§
2. 5a> oa> u
l/> 
U

E

! =s
IO

i
&-S s i « £h:io^4i 
tnX>e.co«c> 3« 
«Ein8~u~g°*

i
§

i § §*.2
- o~ „

hilM£55 5“ ■^■S„8 2.s > 

.*2 > ° g g.3- u.» § 
•g--

3 t- £ i 
o U-

G)

8 32= 
jj cl ■*■* aj im
<w <u ■—

2-o c*S 
111*3

J-5 s 
.£ 
£ 2S

o 2 fri'S.S 
jsSfsg.
*S . a> o c . 

HhlH ojp
’ gsgs&.o^

MWi

5- °-| ss
© «-

E r

I
•- •&O-&I §■

-5
w £ 5s 35-° O £ t <
? §_-■?&. 1-5 5

|

I
1 . 1962

c

Qli
st- c - - 
ci,-------g cn «

set

£|o
o OJ ._ -

g S X
0 o. a>
. o

■ = J JA S

> -®

5 5
g 
CM

M

CD 

rn 6s

d 
iu [

6 5 
»-■ ° £ o 
Ul 

° o

-X

a 
2I
s £-E^

?h

■U

o

s
J O
-C *”

£

SSo-5 uo-g.2£J2 § 
2j52.E2Sg.ggS.2g 

h h H 8-e-U
S-c § «•§ § s § s_-e 
ls^OKF?H
*” s^-Cssa

Msi

|p feS§;|^|gg-2|

“2£-s*s>i£-gs“ 
Q- C C rt d u c 

Kilims. w S’© c o^-S g >»

■ri .2 « >>« 2-2 c
□ 5 5 5! c %■- £ 3 3
< •Ss§8gS|;sp
» Ill’ll 8 |.E 3. 

"rnO'rt'^QW"? •— 5 !'! <D £ ?*■ j/? > 0

gSl^-S^Sg V

Hi his
eHiihirt pmiilhil

j2 
o 

^1 
jo 
S 8 
s§ 

©. 

v> v> 

£ 2 
o a> 
- -i £ o 

-E E 
O 

o 6 
o O 

_ i!S P 
E -2 e< r^

CL 
0)
<D

v>
>»
5
I

8- «
§ r

1 i 
o y: 
a. a 
<y 1 
a> Z7 
* .? 
tn _c

y 1 .-•E? § .■gs.H

$

©

o
CN
O

«n

</» °
§s.
JZ ® 
< ?
E J

" S ? 5-S 5..
S"= 5 & 5° - -n 
“-o^o°-cjg 
«.l fr-t g-g-i- 
<33 i

I 115 
-a*:a> <y.“ P
S « 3

* .2 0 g 2 y o.E'c

s Wii
s
CL ©j= C-- 

ipH 
” g£ | o-------- e______

1 5-^.E 2 i h d-5
5 5SSJ1

&&S-^
<D O O

Ul CM OJ

"5

“I^.S SH81^U| 
^il lljiibtflp
0= E ® =5 2 u 5s 6^. > j= £
-— — - T3 UU=^ > m Ojus'S , w w w

“<S8*laH-=l ““Sa*"“3 
--5 ^32-S”|h
--E -2 5 !“s-S °3-&|o> .5acgS-f2-8g

5 o U W r,’^ Q. £ o ^*3 'gS^-S^O- W O
IE > =20^00 ^L-S-5“-O-S“*

is U p a . W C to rt 
o? = ^p^

Q. J2 

s i 
1 s !•§ 
.~ 3 ■ 

E *

8 =8 11° 
•n 
S 
+1

hiiiiim

°-s«^3>§fe*5 
g-g^Sse-gp 
5^ >.-DkO = P

-p3^Sg51-§ .
-\2e.^4 0^0 

c-» .-fuSJio S.*5 i-Hlsss^—»

2- 
m 

sl|!hlni£?: 
; |jh!iH rtu= 
f.2 >,^SS Sg§-«s 
: W&i fyi* 

E 3 a 5 >> 
g:~H 
<£ g-

3.
3 -
£ § 
X
3 2
i- s- g £ Zj m-

u 2

CO

' •© 

o’ v>

o
_Q -O' 
o -u

O "tJ o 
CM .t: CM

J 8 5 1 
°“°* its = o 0^5 o

* ° a

1 <
O c

S * * .. 

s » 2 <5 <3 =§ ?

&SJ8'jj SS-o 
ID O _ 

iJ- 
a J? -u -© o o

° o _£ o o 3? 

n-s-i! 
s s IS .p’s °

rS '

.2 §« 

qf

51 ft 
ei 
is- 
h 
li 
7.i!
2r* — ~o

KI 
t "= s i 
1 Nd

Q Ql v> w

co s °? 
T o 
o O

o »

5 £
• M-r 

-»• 5 
z c-

5 <s 
o o
—
or

O
O ® 
as o 

= 5 
E c 

*■ i
< s 
So
< 4: 
2 2

§ 
o

s-a 8-1 °^> s: I
i

P 
E 
2 gJ 
>» o> E 
tn iijz 

G> **-> 
2 ©.'C 
- §s 
Q- 8 2

<3 gg 
rgi 

1 S.S 
5S1 
* o2

H E

ij -ss -58 5 «>
XCM co

<2 0 xl » 
- * 8 sef 

3£:Hh-2 
hpiH 
Si“aISS 
PS C 8 S’g2 

1 o <S 5
- ■■ “•- •- 13

°

hHhHii °lh'*H----------»_ W CM

s 1CM

O

M

u Q

v "3 6
.. .. Q- J 2 o

o n: 5 e



ELECTRONIC MANUFACTURERS' REPRESENTATIVES

EELY
ONE OF NEELY’S EIGHT OFFICES IS LOCATED CONVENIENTLY NEAR YOU . . . FULLY STAFFED TO HELP FILL YOUR ELECTRONIC NEEDS

NORTH HOLLYWOOD, 3939 Lankershim Blvd., Phone TRiangle 7-1282, TWX 213-769-4660 • SAN CARLOS, 501 Laurel St.. Phone 
591-7661, TWX 415-594-8857 • SACRAMENTO, 1317 Fifteenth St. (14), Phone Gilbert 2-8901, TWX 916-444-8683 • SAN DIEGO. 1055 
Shafter St. (6), Phone ACademy 3-8103, TWX 714-276-4263 • ALBUQUERQUE, P.O. Box 8366. Station C, 6501 Lomas Blvd.. 
N.E., Phone 255-5586, TWX 505-243-8314 • LAS CRUCES, 114 S. Water St.. Phone 526-2486. TWX 505-524-2671 • SCOTTSDALE. 
771 S. Scottsdale Rd., Phone 945-7601, TWX 602-949-0111 • TUCSON, 232 S. Tucson Blvd., Phone MAin 3-2564. TWX 602-792-2759.

BOONTON RADIO CORPORATION, Rockaway Township, New Jersey • DYMEC, a Division of Hewlett-Packard Company, Palo 
Alto, California • HARRISON LABORATORIES, INC., a Division of Hewlett-Packard Company. Berkeley Heights, New Jersey 
HEWLETT-PACKARD COMPANY, Palo Alto, California • McLEAN ENGINEERING LABORATORIES. Princeton, New Jersey • F. L. 
MOSELEY COMPANY, Pasadena, California • PALO ALTO ENGINEERING COMPANY. Palo Alto, California • SANBORN COM­
PANY, Waltham, Massachusetts • VARIAN ASSOCIATES. Palo Alto. California.

Service is not child’s play at Neely’s where their experts have facilities geared to solve your 
instrumentation problems. Senior technicians with extensive experience and periodic factory train­
ing assure you the highest standards of factory-authorized service at minimum cost. Check these 
advantages: Calibration equipment traceable to the National Bureau of Standards ... the only 
factory-authorized service department capable of handling your in-and-out-of-warranty repairs 
■ - . a complete supply of replacement parts in local stock . . . plus fast, efficient service which 
guarantees you less down time for your instruments. When you think of service, think of Neely 

. . . the name that spells results.

"SoR 
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LOCKHEED

december 1 , 19 624 — grid

MISSILES & SPACE COMPANY
A GROUP DIVISION OF LOCKHEED AIRCRAFT CORPORATION

SYSTEMS MANAGER FOR THE NAVY POLARIS FBM ANO THE AGENA VEHICLE IN VARIOUS AIR FORCE SATELLITE PROGRAMS 

OTHER CURRENT PROJECTS INCLUDE SUCH NASA PROGRAMS AS THE OGO. ECHO. NIMBUS. RANGER AND RIFT.

Said Pierre de Fermat:
"The optical length of an actual ray between any two points is shorter than the optical length of any other curve 

which joins these points and which lies in a certain regular neighborhood of it."

The continuing requirements of space exploration projects for larger and more accurate antennas have resulted in the 
construction of a number of enormous parabolic reflector antennas. Each costs many millions of dollars. This tremendous 
expense is due to the difficulty of maintaining reflector accuracy as the huge structures are moved and tilted, and as wind 
forces and temperature changes distort the surface.

Lockheed Missiles & Space Company's Electromagnetic organization is developing a far more economical and practical 
solution to the problem. A 120' reflector antenna working model now is being erected. Its shape is spherical instead of para­
bolic, and it is firmly mounted on the ground. Only the feed is moved to change the beam angle. This type of antenna design now 
is feasible, thanks to successful Lockheed research in spherical aberration correction. The concept should find applications 
in radar systems, satellite communication systems, and systems for data reception from deep space exploration probes.

Many comparable scientific break-throughs are being evolved at Lockheed because scientists and engineers find here the 
creative freedom needed to pursue and perfect original ideas. Lockheed Missiles & Space Company is located on the beautiful 
San Francisco Peninsula in Sunnyvale and Palo Alto. If you are interested in correlating your specialty to one of Lockheed's 
many challenging assignments, please write: Research & Development Staff, Dept. M-39C, 599 North Mathilda Avenue, 
Sunnyvale, California. Lockheed is an equal opportunity employer.

SUNNYVALE. PALO ALTO. VAN NUYS, SANTA CRUZ. SANTA MARIA. CALIFORNIA • CAPE CANAVERAL. FLORIDA • HAWAII
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Granger
Associates

Granger
Associates

FREQUENCY
SYNTHESIZERS 

being developed by Aerojet-Gen­
eral Corp. First flight testing is 
scheduled for 1966-67 from Cape 
Canaveral, atop Advanced Saturn.

Artist's concept shows RIFT (Re- 
actor-ln-Flight-Test) stage to be 
built by Lockheed for NASA to 
test the NERVA nuclear engine

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

\

officers
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

6
6
7
7
8

18
10. 12, 17. 18 

. 20.21.22.23

Chairman—Peter Lacy
Wiltron Co., 717 Loma Verde, Palo Alto

Vice Chairman—Charles Susskind 
Cory Hall. University of California, Berkeley 4

Secretary—Alan T. Waterman, Jr.
Stanford University

Executive Secretary—James D. Warnock
Section Office: Suite 2210, 701 Welch Rd.

Palo Alto, DA 1-1332

SUBSCRIPTION: $2.00 (members); $4.00 (others); $5.00 (foreign) per annum

Meeting Calendar  

WESCON News, WEMA News  
Remarks from the Chairs, Engineering Council Delegate .
Historical Notes, Susskind on Popov  

Meetings Ahead (PGRFI/PGSET, PGAC)  
Proposal Generation by the Stochastic Process, Louis Fein .

Meeting Reviews (PGPEP, PGEM. PGIT. EBSS, PGEWS) .
Grid Swings—News of the Industry

Papers Calls 20

Manufacturer/Representative Index and Representative Directory 24, 25
Section Membership—New Members and Grade Changes ... 26 

Index to Advertisers 26

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.

volume 9, n umber 7 Jbecemb&t 1, f962.
Published twice a month except July and August by San Francisco Section, Institute of Radio Engineers

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

□ n equal opportunity employer

EXECUTIVE EDITOR: James D. Warnock

Address Editorial and Advertising to:
IRE OFFICE. SUITE 2210, 701 WELCH ROAD, PALO ALTO. CALIFORNIA

SECTION MEMBERS: Send address changes to IRE national headquarters. 1 East 79 Street, New 
York 21. MAILING OFFICE OF PUBLICATION: 394 Pacific Ave., Fifth Floor, second-class postage 

paid at San Francisco, California

n umber 7
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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
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MEETING CALENDAR
PROFESSIONAL GROUPS

• Wednesday, December 12porters 8:00 P.M.

PROFESSIONAL GROUPS:

AUDIO: HERB RAGLE, AMPEX CORP.
Wed8:00 P.M.

• Thursday, December 138:00 P.M.

• Thursday, December 138:00 P.M.

GODDARD.

staff

d e c e m b e r 1, 196'6 — grid

SPACE ELECTRONICS AND TELEM­
ETRY: TOM LINDERS, LOCKHEED

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

MILITARY ELECTRONICS:
J. WETTSTEIN, LOCKHEED

BIO-MEDICAL ELECTRONICS: JAMES 
BLISS. STANFORD RESEARCH 
INSTITUTE

ENGINEERING WRITING AND
SPEECH: DOUGLAS WM. DUPEN.
ASSOCIATED TECHDATA INC.

Automatic Control 8:00 P.M. • Thursday, December 6
"Drag-Free Satellites, Contractor Control in Rotating Reference Frames" 
Speaker: Ben O. Lange, graduate study engineer/scientist, Lockheed 
Place: Electrical Engineering 126, Stanford University, Stanford 
Dinner: 6:30 P.M., Rickey's Hyatt House, 4219 El Camino, Palo Alto 
Reservations: Mrs. Pauline Eckman, DA 1-3300, Ext. 268

Space Electronics & Telemetry 
(Joint meeting with PGRFI, see above)

BROADCASTING: BEN WOLFE. KPIX- 
TV

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

nesday, December 19

on November 
Building (19th I
D I. . J I Ar.

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

Electron Devices
"Thermo-magnetic Cooling"
Speaker: Dr. Kermit F. Cuff, research scientist, Lockheed Research Labs 
Place: Physics Lecture Hall, Room 100, Stanford University 
Dinner: 6:30 P.M., Red Shack, 4085 El Camino Way, Palo Alto 
Reservations: None required

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

Radio Frequency Interference
(Joint meeting with PGSET)
"Error Detecting Codes for Computer Data Communications Systems" 
Speaker: Dr. Fred B. Wood, communications subsystems, IBM, San Jose 
Place: Lockheed Auditorium, Bldg. 202, 3251 Hanover Street, Palo Alto 
Dinner: 6:15 P.M., El Camino Bowl, 2025 El Camino, Mountain View 
Reservations: Tom Linders, RE 9-4321, Ext. 28394, by noon, Thursday, Decem­

ber 1 3

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

mas Capers will take place Saturday, 
December 8, in the Cabana Motor 
Hotel, Palo Alto, including cocktails, 
dinner, and dancing, for $18 a coup'e. 
For information and reservations for 
both events, call Al Beeson or Mrs. 
Norene Young, DA 4-4497.

ELECTRON DEVICES: MAHLON 
FISHER. SYLVANIA. MICROWAVE 
DEVICE DIVISION

ELECTRONIC COMPUTERS: WILLIAM 
DAVIDOW. GENERAL ELECTRIC 
COMPUTER LABORATORY

COMMUNICATIONS SYSTEMS:
MAURICE H. KEBBY. LENKURT 
ELECTRIC COMPANY

CIRCUIT THEORY: R. E. KIESSLING, 
in LABORATORIES

production
EDITORIAL ASSISTANT:

DORIS GOULD

ADVERTISING ASSISTANT:
CAROLYN JURGENSEN KASTOR

Bio-Medical Electronics
"The Visual System of the Beetle"
Speaker: James Bliss, research engineer, Stanford Research Institute
Place: Room M-l 1 2, Stanford Medical Center, Palo Alto
Dinner: 6:1 5 P.M., Red Cottage Restaurant, 1 706 El Camino Real. Menlo Park
Reservations: Ken Gardiner, DA 6-6200, Ext. 2659, by noon December 12

HISTORIAN: EARL G. 
VARIAN ASSOCIATES

w e s c o n news
NEW ADDRESS AND TELEPHONE

The business office of WESCON 
in Los Angeles moved 
19 to the Travelers 
floor) at 3600 Wilshire Blvd., Los An- ‘ 
geles 5. The new telephone is 381- I 
2871. Also moving to the same new I 
headquarters were the Los Angeles I 
sections of IRE and WEMA.

INSTRUMENTATION: JAMES HUSSEY.
GENERAL RADIO COMPANY

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

RADIATION LABORATORY

Military Electronics 7:00 P.M. • Friday, December 14
Christmas party, social only, amateur entertainment, wives and guests invited 
Dinner: 7:00 P.M., Red Shack, 4085 El Camino Way, Palo Alto; choice of fish 

or meat course
Reservations: General Victor Conrad's office. DA 6-4000, Ext. 2212

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

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

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

w e m ci news
HEADS ARIZONA COUNCIL

Virden E. Scranton, assistant gen­
eral manager of Motorola's semicon­
ductor products division, Scottsdale, 
Arizona, was elected chairman of the 
Arizona Council of WEMA at the 
conclusion of an all-day seminar on 
PERT and value control in Phoenix.

John S. Rydz, executive vice pres­
ident of Nuclear Corp, of America, 
was elected vice chairman, and 
Harold C. Olson, president of Mi­
crosecond Mechtronics, secretary­
treasurer of the council.

A one-day PERT seminar for the 
Los Angeles Council has been sched­
uled December 1 1 at the Disneyland 
Hotel in Anaheim and will be led by 
James Halcomb. The WEMA Christ-
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the week is a banquet at which all zone 
winners are given an award and the top 
three are awarded scholarships. In addi­
tion, the banquet is addressed by a 
prominent engineer or educator.

Engineers Week is obviously an under­
taking of considerable magnitude and 
merit. For this activity to function effec­
tively, the participation of all engineering 
societies and their members is required. 
Toward this end the council has just re­
ceived the approval of its member so­
cieties, permitting a new membership 
classification, that of “supporting mem­
ber.” Such membership will entitle the 
society so classified to have a delegate 
to the council, with voting privileges 
limited to matters directly relating to 
the conduct of the council’s interest in 
the administration of Engineers Week. 
It is hoped that through this expanded 
council, more of the engineering fra­
ternity will take an active part in Engi­
neers Week.

Emerson said, “Progress is the activ­
ity of today and the assurance of to­
morrow.” So it is with the engineering 
council. Its success today will result in 
better public understanding and a con­
tinuing supply of enlightened engineer­
ing candidates for tomorrow. Let’s all 
help!

HARRY H. SMITH
SENIOR DELEGATE
SAN FRANCISCO ENGINEERING

COUNCIL

remarks from the

One of the many activities of the San 
Francisco Section is membership in the 
San Francisco Bay Area Engineering 
Council. The council, established in 1948, 
is an association made up at present of 
delegates from fourteen organizations 
representing professional engineers and 
scientists. At council meetings various 
problems or projects of common interest 
to the engineering profession are dis­
cussed and the reactions of the various 
societies explored.

The council and its members have 
long realized the unique importance of 
the secondary schools in the motivation 
and early development of potential en­
gineers and scientists. Through its career 
counseling activities, it has developed 
and encouraged an aggressive program 
of education and vocational guidance in 
high schools and institutions of higher 
education, with a view toward acquaint­
ing all interested students with the 
scope, advantages, and responsibilities 
of a technical education. Career counsel­
ing has been a continuing program for 
a number of years and is now coordinated 
with Engineers Week for added em­
phasis.

The engineering profession has long 
sought to initiate a program by which 
it might gain public recognition of the 
merits of the profession. Engineers Week 
is such a program sponsored by the 
council.

One of the activities associated with 
the week is the scholarship program, 
under which the Bay Area is divided into 
ten zones. With the assistance of the 
various high schools in each zone, the 
outstanding mathematics and science 
students are interviewed by a panel of 
engineers and educators, and a zone 
winner is selected. The culmination of

december 1 , 19 6 2

historical notes
POPOV, NYET/MARCONI, SI

There's more static than substance 
to Soviet claims for the invention of 
radio, Charles Susskind, section vice 
chairman, writes in an article pub­
lished in October.

Since 1945, Soviet authorities have 
trumpeted the claim that Russian 
physicist Aleksandr S. Popov beat 
Italian experimenter Guglielmo Mar­
coni to the first successful transmis­
sion of radiotelegraphic signals.

The article by Dr. Susskind. asso­
ciate professor of electrical engineer­
ing at Berkeley, deflates the Soviet 
claims with the first thoroughly doc­
umented non-Soviet study of the early 
work of Popov and other pioneers in 
radio experiments. The article ap­
pears in the October issue of the 
PROCEEDINGS of IRE.

First Successful Demonstrations
It's very likely that Marconi made 

several successful demonstrations of 
radio transmission before Popov's 
first significant transmissions, Profes­
sor Susskind points out.

And it's certain that Marconi was 
the first to publish a description of 
his experiments—the action generally 
accepted in scientific circles as es­
tablishing priority to a discovery or 
invention.

"It is not my intention to debunk 
Popov, a real pioneer of whom Rus­
sia may be justly proud." Dr. Suss­
kind writes.

"But the officious Soviet campaign 
to enlarge Popov's reputation out of 
proportion with his achievements 
must be deplored by any serious histo­
rian of technology who remains un­
touched by chauvinistic considera­

tions."
Dr. Susskind notes that Popov. Mar­

coni, and several other European sci­
entists experimented with electro-

(Continued on page 8)
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Unpublished Experiments
If the Soviets wish to base their 

claim on unpublished experiments, 
contends Dr. Siisskind, they must also 
consider Marconi's achievements on 
the same basis. A month before Po­
pov's alleged "Heinrich Hertz"" dem-

MORE HISTORICAL 

magnetic waves before 1896. But 
Popov did not publish a description of 
equipment specifically designed for 
the transmission and reception of ra­
dio messages until after Marconi's 
patent application on radiotelegraphy 
was published on June 2, 1896.

Among many contenders, Marconi 
has the best claim as the "inventor 
of radio" on the basis of this patent 
application, Dr. Siisskind writes. onstration, Marconi traveled from 

Italy to exploit his radiotelegraph in 
Britain. He had already perfected his 
equipment to a point where such an 
expensive journey was justified. When 
he applied for his patent a few months 
later, he had more than a year of 
unpublished radio experimentation 
behind him.

Soviet authors have brought out 
countless articles, several books, and 
a film about Popov. Dr. Susskind's 
study—the first thorough attempt to 
investigate these claims—will be pub-

(Continued on page 10)

meeting ahead

DRAG-FREE SATELLITES
Ben O. Lange, speaker at the De­

cember 6 PGAC meeting, has chosen 
drag-free satellites as part of his doc­
toral thesis for the Ph.D. in electrical 
engineering at Stanford University, 
under sponsorship of the Lockheed 
graduate study program. He has an

First Soviet Claim
The Soviet claim of Popov's pri­

ority was originally based on his dem­
onstration of May, 1895, when he re­
peated an experiment made by the 
Englishman Oliver Lodge in the pre­
vious year. The demonstration showed 
that an electric bell can be made to 
ring whenever an electric spark dis­
charge occurs in the vicinity. Popov 
later applied this idea to a meteor­
ological recorder of lightning dis­
charges. which he called a "storm de­

tector." And he wrote an article ex­
pressing the hope (as several others 
had before him) that such an appara­
tus might some day be used for the 
long-distance transmission of signals. 
But his article failed to describe his 
own use of his apparatus for this pur­
pose.

Soviet writers who have built up 
Popov as a national hero also point 
to an unpublished demonstration 
made in March of 1896 before the 
Russian Physical Society. Popov is said 
to have transmitted the words "Hein­
rich Hertz"— referring to the Ger­
man physicist who proved in 1888 that 
electromagnetic waves are propa­
gated through space.

meeting ahead

ERROR-DETECTING CODES
Fred B. Wood, staff engineer, IBM 

ASDD laboratory, San Jose, will pre­
sent before a joint meeting of PGRFI 
and PGSET, on December 13, a sur­
vey paper on the history and applica­
tion of error-detecting codes for 
computer data communication sys­
tems.

The subject will be introduced by 
a nontechnical explanation of error­
detection and error-correction proc­
esses, with some historical data on the 
mathematical concepts such as Galois 
fields and the electronic technology 
and computer programming upon 
which the practical use of codes are 
dependent. Then the techniques of 
choosing a code to match the error 
statistics will be reviewed, first using 
empirical error statistics and second 
using a noise model.

The engineer is usually confronted 
with meager error statistics. Tech­
niques of graphically plotting what­
ever inadequate error data are avail­
able will be illustrated as a method 
of finding the confidence intervals on 
inadequate data and for determining 
what further data or error statistics 
would be useful.

Dr. Wood received the B.S., M.S., 
and Ph.D. in electrical engineering at 
the University of California and has 
been with IBM since 1952.

M.A. in physics from Texas Christian 
University and has designed elec­
tronic instrumentation for satellite- 
borne radiometric equipment. At the 
Lockheed research laboratories he 
works in flight mechanics with the 
mechanical and mathematical sci­
ences laboratory.

A drag-free satellite may be con­
structed by placing a free proof mass 
inside a satellite and by controlling 
the satellite to chase the proof mass 
which thus is shielded from drag. 
Spinning the satellite provides an ex­
ample of the contactor control of a 
second-order plant with drag in a 
rotating reference frame. Solutions 
to the optimum control problem are 
found in minimum time, fuel, and 
error cost criteria. These solutions are 
compared with the results of linear 
switching. The effects of mechaniza­
tion errors, finite thresholds, time de­
lay, hysteresis, and wobble are con­
sidered.

A drag-free satellite would be used 
for geodetic measurements of grav­
itational harmonics, as a very sen­
sitive drag indicator to measure or­
bital atmospheric density instanta­
neously, and to locate precisely 
aerodynamic perigee for exact re­
entry prediction. Spin is necessary 
because of attitude control impulse 
requirements due to position jet thrust 
vector misalignment.

1 , 1962
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TAPES

CELLULOSE ACETATE

15.9'

O <3 @

“I

I

IPosition.I

Zo ne S t a t e.

grid — 9

1

I

I
I

r 
i
i
i
i
i
i 
i
i 
L.

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

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

Name____

Company.

Address__

City
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Better Things for Better living . . . through Chemistry

OF MYLAR'
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 Font’s registered trademark for its brand of polyester film. Only 
Du Pont makes “Mylar".

DU PONT

MYLAR
POLYESTER FILM
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CUPPING
Test per MIL-T-21029 (Ships) Section 4.4.6.

Average degree of cupping:
1.5 mil Cellulose Acetate—15.9° (Range: 12.0° ,1
*0 33.5°) 1.5 mil "Mylar”—1.5° '

"MYLAR”
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COMMUNICATION
SPECIALISTS

DIVISION OF CHASKIN-DIMMICK CORP.
935 COMMERCIAL ST., PALO ALTO 2, CALIF. 

415-326-5740

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.

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.

"J - lai« I
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MORE HISTORICAL
lished later in booklet form by San 
Francisco Press.

Chiding Soviet propagandists for 
their ’’manufactured" history, Dr. 
Susskind concludes:

"The entire world has been im­
pressed by the recent technical 
achievements of the Soviet peoples.

"As they near the front rank in the 
march of modern technology, they 
can well afford to abandon the un­
becoming and recurrent protestation 
of priority characteristic of an earlier 
era, when . . . their leaders considered 
it necessary to carry over the person­
ality cult from the political sphere to 
the field of modern invention."

meeting review
ALL THE WAY WITH W-J

Dean Watkins, president of Wat­
kins-Johnson, gave PGEM an unusually 
frank review of his company's found­
ing, history, and policies at the Oc­
tober 10 meeting.

Dr. Watkins talked about the 
"early" days, beginning with the plan­
ning in 1957 with Dr. Johnson and 
the search for a financial angel (which 
turned out to be the Kern County 
Land Company). In January, 1958, 
the two entrepreneurs predicted the 
growth of sales, which at present are 
at an annual rate of about $6 million, 
about double the prediction. The 
audience agreed to waive this gross 
error in planning!

The highlight in W-J planning was 
the prediction of the growing impor­
tance of high-level R&D skills in elec­
tronics, and the recognition of fac­
tors which attract the best engineer­
ing talent. These factors were:
• Professional standing of the key

people
• Size of the company
• California location
• Location close to a

tional institution
• Good salaries plus profit participa­

tion
• Opportunity to get in

ground floor
Their importance shows up right 

now in Watkins-Johnson's status as a 
national leader in R&D and produc­
tion of microwave tubes, solid-state 
devices, and systems.

W-J system effort is relatively new 
and growing just about as predicted. J 
The systems now being produced, of L 
course, emphasize the company's line fl 
of microwave tubes and devices. They

(Continued on page 12)
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POLISHING ELECTRONIC CRYSTALS
At the September 25 meeting of 

PGPEP at Varian Associates in Palo 
Alto, Elmer W. Jensen, president of 
Geoscience Instrument Corporation 
of New York City, presented a very 
interesting talk on the materials, ma­
chines, and techniques involved in 
critical surface preparation work.

Mr. Jensen described an advanced 
facility for precision fabrication of 
exotic materials such as semiconduc­
tors, ceramics, crystals, glass, and 
metals. In addition to the machine 
shop, a precision optical laboratory 
is required as a laboratory that is 
half-metallurgical, ha If-minera logical. 
In this operation, cleanliness is of the 
utmost importance. Two materials 
that require different polishing tech­
niques are silicon and yittrium iron 
garnets.

In slicing silicon, a % "-diameter 
bar is mounted in a flask of plaster 
of paris and shellac. Cutting is accom­
plished at the rate of %" per minute, 
using a diamond blade rotating at 
4500 rpm. The coolant is cool water, 
with Lysol as an additive. In the slic­
ing operation the blade does not 
come in contact with the block.

Lapping of silicon is accomplished 
by the use of an alumina oxide abra­
sive. The type of abrasive particle, 
as well as the particle size, is im­
portant. Block-type crystals cause 
more damage to the strength of the 
silicon surface than the plate-type 
crystals of the same size. The ad­
ditives used as suspension agents all 
contaminate the surface of the silicon 
and can cause staining, unless careful

(Continued on page 12)
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available at Sz C and X Band

REPRESENTATIVEFOR INFORMATION CONTACT OURFURTHER

WALTER ASSOCIATES
Post Office Box 790 • Menlo Park, California

THE LAWRENCE RADIATION LABORATORY
I

ELECTRONICS DEVELOPMENT ENGINEER
B.S. in Electrical Engineering, with two to five mechanical and gadgeteer-

ing ability required. Position makesyears’ experience. Assignment in radiation de­

knowledge of radiation and nuclear detectiontection instrumentation and development for

desirable, but not absolutely necessary.

I
An Equal Opportunity EmployerU.S. Citizenship Required
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TYPICAL
HIGH PERFORMANCE DEVICES
RECENTLY DEVELOPED —

PARAMETRIC 
AMPLIFIER

SEMI­
CONDUCTOR

SWITCH

Electronic Sales Engineers
DA venport 3-4606

COAXIAL 
ISOLATOR

Send written inquiries to:
J. W. RATCLIFFE 

Personnel Office, M-57

LAWRENCE RADIATION LABORATORY
Berkeley 4, California

MODEL L-153
Frequency: 1250 to 1350 me 

Isolation: 20 db
Insertion Loss: 0.7 db

VSWR: 1.15

BERKELEY SITE
is operated by the University of California for 
the United States Atomic Energy Commission.

working

MODEL L-401
Frequency: 1250 to 1350 me

Isolation: 20 db
Insertion Loss: 0.4 db

Switching Time: 10 nano seconds a g
Power Handling Capability —

Greater than 5 Watt Average 
and 25 Watts Peak .

Features —
Low Insertion Loss 
Low Drive Power

MODEL L-102S
Frequency: 1350 to 1450 me
Isolation: 20 db

Insertion Loss: 0.3 db 
VSWR: 1.25

FERRITE 
CIRCULATOR 

SWITCH

perience as well as

our Health Chenlistry division. Transistor ex-

MICROWAVE 
k TECHNOLOGY 

INCORPORATED

Features —
Light Weight
No External Magnets
Magnetic Shielding

Similar Units are

MODEL L-501
Frequency: 1250 to 1350 me 

Gain: 20 db
Bondwidth: 20 me. i

Noise Figure: 2.5 db
Simple Tuning —

One Control for Frequency
One Control for Gain
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Tung-So!
Silicon Rectifiers

Your Tung-Sol Representative:

ED DAVENPORT
Menlo Park, California 
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

©tungsol
ELECTRON TUBES • SEMICONDUCTORS

A iI

MORE POEM
represent W-J's conviction that the 
small company, with top-level engi­
neering talent, is in the best position 
to grasp new ideas quickly and trans­
late them into useful products.

Expansion for its own sake is not a 
goal of W-J. Growth, says Dr. Wat­
kins, will be tolerated provided per- 
share earnings can be increased.

W-J now has about 250 people. 
Thirty-three of these are on the tech­
nical staff, which includes 11 Ph.D. s 
with 54 patents and 110 published 
journal articles to their credit. Dr. 
Watkins pointed out that while patent 
activity is certainly an intangible 
measure of the activity of a high-level 
professional staff, the patents them­
selves do not loom large; in his field 
the art changes so rapidly there is 
no time for patents to have an 
portant effect.

MORE PGPEP

cleaning procedures after lapping are 
followed. One method is to wash the 
silicon with deionized water and keep 
immersed prior to a methyl alcohol 
rinse and nitrogen dry.

The main problem in polishing is 
the depth of scratches caused by pre­
vious operations. Excellent results in 
polishing have been obtained with 
the use of Pelion polishing cloths. 
Rough polish is performed at 100-150 
rpm for 20 minutes, and fine polish 
at 200 rpm for 40 minutes. The use 
of too thin a slurry will give an 
orange-peel effect.

The machining of yittrium iron 
garnets requires different techniques 
than silicon. The garnet is like a pre­
cious stone in which the slightest pres­
sure fractures the crystals. The garnet 
is mounted very carefully and cut by 
the outside diameter of a diamond 
wheel operating at 3500 rpm with a 
feed of 2 inches per minute.

In contrast to the machine lapping 
of silicon, lapping of garnets is usually 
accomplished by hand with fine 
emery paper.

Tung-Sol lead-mounted silicon rec­
tifiers in JEDEC “top hat” configura­
tion provide designers with excep­
tional selectivity over a broad range 
of industry requirements—from gen­
eral-purpose to high environmental, 
low-leakage applications. Operating 
temperature ranges of —65°C to 
4-165°C makes Tung-Sol silicon rec­
tifiers ideally suited to high ambient 
temperature applications. Write for 
consolidated data guide.

Why don’t you get the benefit of 
Tung-Sol component knowledge 
and experience too? Tung-Sol com­
ponents—whether transistors, tubes 
or silicon rectifiers—fill virtually 
every military, commercial and en­
tertainment requirement with unex­
celled dependability. For quick and 
efficient technical assistance in the 
application of all Tung-Sol compo­
nents, contact:

meeting review

BRUSSELS SYMPOSIUM REPORT

On October 25 in the Philco audi­
torium, Charles S. Weaver, project 
engineer in the communication sci­
ences department of Philco WDL, re­
ported to PGIT on the International 
Symposium on Information Theory in 
Brussels and on his subsequent trip 
with his wife behind the Iron Cur­
tain.

Since the proceedings of the Brus­
sels meeting have already been pub­
lished as Volume IT-8, No. 5, IRE 
Transactions on Information Theory, 
Mr. Weaver commented only briefly 
on the three papers which he felt were 
of the greatest interest: "The Gener- 
ation of Impulse-Equivalent Pulse 
Trains," D. A. Huffman; "The Thresh­
old Effect in Modulation Systems 
That Expand Bandwidth," D. Slepian; 
and "Mathematical Analysis of For­
mal Structure in Music," W. Fuchs.

Mr. Weaver felt that parallel ses­
sions over a three-day period would 
have been more desirable than the 
five days of single sessions.

Following the symposium, the 
speaker and his wife traveled by train 
from Vienna to Moscow, Moscow to 
Leningrad, by air back to Moscow, 
and thence to Khabarovsk in eastern 
Siberia, from which they traveled 
again by train to the Sea of Japan.

pgpep news

HIGHLY SUCCESSFUL CONFERENCE
The sixth national conference on 

Product Engineering and Production, 
Jack Tar Hotel, November 1-2, at­
tracted more than 300 engineers and 
production personnel to technical 
sessions and exhibits. The conference 
was sponsored by the San Francisco 
chapter of PGPEP. In addition to 
those attending from California, 
twelve other states were represented, 
including New York, Massachusetts, 
and New Jersey, with six participants 
each. Technical personnel from some 
75 electronics and space companies, 
two universities, the Army, and the 
Navy took part.

Copies of the technical papers may 
be secured by sending a check for 
$5.00, made out to "1962 PGPEP 
Conference," to Hugh D. Kennedy, 
Granger Associates, 974 Commercial, 
Palo Alto, California. The seventh na­
tional conference will be held in Bos­
ton during 1963, with C. W. Watt of 
the Raytheon Company as general 
chairman.
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Standby operation 
deactivates servo and elimi­
nates pot end point wear, and 
facilitates paper loading.

Improved floating coupling 
compensates for the usual null 
point “jitter^ virtually elimi­
nates potentiometer noise and 
winding damage.

Simple cable drive on both axes 
assures instant, positive pen 
response. Cable is used only to 
position pen and carriage.

.. L

i

■

I 
i

Direct rack mounting by removal 
from case.

Inertial damping of servo 
motors permits higher gain 
with minimum velocity error. 
Utilizes oil-immersed flywheel.

feature for feature, 
world’s most carefully designed.and built

I a111
Foolproof friction-type clutch 
prevents damage to carriage 
and pen assembly. May be 
operated continuously against 
the stops without damage.

Functional pen 
assembly. Visible 
reservoir stops dr}' 
runs. Non-integral 
pen lift reduces 
pen weight.

Centrifugal fan vacuum sys­
tem securely holds 8’/^" x 
11" or ll"x!7" paper; 
eliminates lubrication and 
maintenance of vacuum 
pumps.

= Reliability

...... „__i

1. Transistorized input circuit provides fixed input im­
pedance of 1 megohm minimum contrasted to as low 
as 700 ohms on competitive 200,000-ohms-per-volt 
models.
2. Zener reference is temperature stabilized to .005% 
for months.
3. Miniature choppers virtually eliminate replacements 
for the life of the instrument.

Precision jig-aligned margins assure 
exact paper alignment; provide re­
peatability without discernible devi­
ations.



MODEL 300

MODEL 400

MODEL 480 X-YY'

*f.o.b. San Diego, California.

MODEL 500

SERIES 300
The world’s first totally transistorized 8*4" x 11" X-Y Recorder
All of the performance capabilities found in the El line of 11" x 17" instru­
ments have been incorporated into the award winning Series 300 X-Y 
recorders. These instruments offer greater accuracy, higher speed, integral 
time base and increased reliability as virtues of the most advanced design 
available today. The Series 300 X-Y recorders fill the need for high per­
formance, low priced 816 "x 11" plotting for either military or industrial 
applications. Use of all solid state circuitry, distinctive cabinetry and human 
engineering throughout unquestionably providesithe finest in 8!^"xll" 
X-Y recorders.

SERIES 400
Totally transistorized, 11" x 17" X-Y and X-YY’ recorders with 
plug-in input function modules for maximum flexibility.
The Series 400 recorders represent the first departure from conventional 
types of recording instruments. Their uncompromising design features 
and long term reliability coupled with unmatched flexibility have set the 
standard of comparison in X-Y recording. The unique use of either a single 
or dual pen recording bed in conjunction with a multiplicity of separate 
plug-in input modules eliminates obsolescence with changing requirements. 
Such basic needs as time base, computer input, curve following, true 
differential input and log conversion are readily available with a simple 
interchange of input modules. Add to this the total transistorization, con­
servatively rated circuits, zener diode references and exceptional mechani­
cal ruggedness, and it is clear why the Series 400 X-Y and X-YY’ recorders 
have set the pace. Developed and proved by more than 7 years’experience.

SERIES 500
Newest in the complete line of ll"xl7" all-solid-state recorders... 
unparalleled performance and specifications ... priced at only $1975* 
The new Model 500 invites comparison alongside any competitive 11" x 17" 
X-Y recorder. It’s the only way to point up the significant design advances 
provided in the 500 and not found in any competitive instrument. The 
same high standards of quality and performance have been given top design 
priority, second only to an economy price. The use of complete transistori­
zation, coupled with such features as integral time base, high input impe­
dance, distinctive cabinetry and all the other essential high performance 
features makes the Model 500 today’s best X-Y recorder value. Each and 
every feature has been time and user tested on a line of recording instru­
ments which has endured the test of years of rigorous field operation. The 
Model 500 is the economy complement to El’s complete line of recorders.
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RECORDE

general specifications

typical applications

□

SUPERCEDES X5 A.-110

• Data reduction
• Computer output
• Function generation
• Inspection and evaluation systems
• Point plotting
• Recording current, voltage, speed, 

torque, stress, strain, pressure
• Recording any two variables as a 

function of each other or time

9 Time base
• Computer input
• True differential input
• Curve follower
• Log converter
• Null detector
• Remote operation
• AC/DC converter
• Digital/analog converter
• Parallel entry manual keyboard
• Roll chart adaptor
• Event marker
• Character printer

Prices and specifications subject to 
change without notice.

For special features or 
equipment options not listed 
contact the factory.

accessories and 
optional equipment

PBINUOl'.

Input Impedance: 1 megohm to 4- megohms
Input Ranges: .5mv/in. to lOOv/in. in 20 

steps plus vernier
Inputs: Floating and isolated from each other
Time Base: .02 to 2.0 in/sec
Reference: Zener diode or mercury cells
Accuracy: Static —to 0.1%

Dynamic—to 0.15%
Slewing Speed: to 30 in/sec
Mounting: Cabinet or rack mount

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

CABLE ADDRESS: ELECTRO SANDIEGO
company offices: LOS ANGELES, CALIF.—2024 Montrose Avenue, Montrose, Calif., Chapman 5-6696 • SAN FRANCISCO, CALIF.—355 West Olive. 
Suite 214. Sunnyvale, Calif., REgent 9-6917 • SEATTLE, WASH.—EMerson 2-1500 • DENVER, COLO.—900 East Louisiana Avenue, 744-3606 • SALT 
LAKE CITY, UTAH—ELgin 9-1617 • ALBUQUERQUE, N.M.—2812 Garfield, S.E., Suite N, 242-8374 • DALLAS, TEXAS • CLEVELAND, OHIO—12160 
Triskett Road, Winton 1-4663 • CHICAGO, ILL.—6110 West North Avenue, MErrimac 7-1911 • MILWAUKEE, WIS.—2450 West Wells, Division 2-2021 • 
DAYTON, OHIO—TRojan 8-6111 • HUNTSVILLE, ALA.—539-3902 • WALTHAM, MASS.—1062 Main Street, TWinbrook 4-3748 • DANBURY, CONN.—P-0. 
Box 65, Pioneer 3-7033 • NEW YORK CITY, N.Y.—P.O. Box 6, Halesite, Long Island—Suite 312, Cross Country Center, 6 Xavier Drive, Yonkers, JUdson 
2-5934 • PLAINFIELD, N.J.—P.O. Box 574, JUdson 2-5934 (New York City) • PHILADELPHIA, PA.—724 Lancaster Avenue, Bryn Mawr, Pa.. LAwrence 
5-1472 • WASHINGTON, D.C.—2000 Florida Avenue NW, Executive 3-8093 • ORLANDO, FLA.—Midway 7-7880 • representatives: ST. PAUL, MINN.— 
Northport Engineering, Inc., 1729 Selby Avenue, Midway 6-2621 • Please direct all overseas inquiries to: ELECTRO INSTRUMENTS, Export Depart­

ment, 8611 Balboa Avenue, San Diego 12, California. U.S.A.

Specification sheets which give complete details on all Electro Instruments
XY Recorders and input function modules for Series 400 Recorders are available. Please 
contact uour nearest Electro Instruments office or write to:
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Parts Reliability
Data Acquisition, Processing 

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

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

can be developed

meet i ng re v i e w

CIRCUIT SYNTHESIS
At the East Bay Subsection meet­

ing of October 15, in Cory Hall on 
the UC campus, Professor D. O. 
Pederson gave an interesting lecture 
on the "Synthesis of Electronic Bi­
stable Circuits." A synthesis had +o 
be made, for there was no catalog 
of bistable circuits.

Purpose of this investigation is to 
build the most optimum integrated 
circuit using slabs of semiconductor 
material. The price of integrated cir­
cuits is about the same as for lumped 
circuits. Reliability of integrated cir­
cuits, at this time, is about equal to 
lumped circuits, but shows promise 
of being one or two orders of mag­
nitude better in the future.

Professor Pederson illustrated that 
by taking a 3-port network with one 
sensing resistor, one control resistor, 
a load resistor, a source, and a source 
resistance, there were 114 possible 
combinations of bistable circuits. 
This number is reduced to 12 if only 
unipolar and bipolar devices are used 
(i.e., device is not potentially bistable 
by itself). If polarity restrictions are 
placed, this leads to only two possible 
combinations.

From these two 
all possible combinations:

1. Schmitt triggers
2. PNPN switches
3. Eccles-Jordan circuits
4. Bipolar plus unipolar
5. Unipolar plus unipolar

The last two show great promise, 
because they take advantage of the 
inherent properties of the semicon­
ductor.

Professor R. S. Pepper conducted 
a tour of the new semiconductor lab 
at Cory Hall. Mrs. Ruth Talcott is in 
charge. Two diffusion furnaces are 
on order. One will be used for P-type 
Si and the other for N-type. They 
hope to do GaAs and Ge in about a 
year. No crystal pulling will be done. 
One room has been reserved for 
epitaxial investigations. Work is also 
being done on photo-resistive ma­
terial. Work on thin-film active de­
vices is being done on vacuum fur­
naces. Professor Pepper stated that 
there were 17 graduate students 
(about one-half M.S. and one-half 
Ph.D. candidates) working in this lab. 
One is working on the synthesis of 

(Continued on page 19)

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:

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. 6112-B

An
Opportunity

Motorola also offers opportunities at Chicago, Illinois, and at Culver City and Riverside, California
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NORTH ATLANTIC 
INDUSTRIES, INC.

A PROPOSAL FOR RESEARCH
"This proposal is for development 

of laundry machines. The operation
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TSI has complete data on the 
above instruments, also a condensed cata­
log covering North Atlantic's instrument 
servos, phase angle voltmeters, ratio 
boxes. AC to DC converters, and related in­
struments. This data and expert applica­
tions assistance-from TSI Engineers are 
yours for the asking. Call TSI for service. 
No obligation, of course.

T
MODEL RB-504T INVERTING RATIO BOX 

Use: For precision calibration of resolvers 
and synchros where minimum loading, high 
accuracy and low phase shift are essential. 
Can be used with the Model VM-301 for 
rapid direct reading of nulls, phase shift 
angles and quadrature voltages.
Specs: Ratios from 4-1.111110 to—1.111no. 
3ppm isolated, ippm direct accuracy at 
400cps. 50cps to 3kc frequency range.

I

I
■
I

MODEL VM-301
BROADBAND PHASE ANGLE VOLTMETER 

Use.- Measures both phase angle and mag­
nitude of complex AC signals and their 
vector components with respect to refer­
ence voltage. Ideal for amplifier and net­
work design, vibration analysis, phase 
sensitive null detection in production and 
laboratory, telemetry system analysis, and 
bio-medical research.
Specs: Phase measurements from 10cps to 
100kc. 1mv to 300v voltage range in 12 
ranges. 0.21’ accuracy from 0 to 360°. 
2 microvolts null sensitivity.

Sa
TEC M- SE R, I NO. 
ELECTRONICS 
ENGINEERING 
REPRESENTATIVES 
CALL CECIL BRITT OR JACK PENWELL FOR SERV-

1 ICE AT TSI’S NEW OFFICE: 800 SAN ANTONIO 
ROAD, PALO ALTO, CALIFORNIA, DA 6-9800

be proposed. In preparing fhe pro­
posal, the work statement should not 
be followed slavishly. The ideal situa­
tion is for the proposer to study the 
work statement, divine its motive, and 
then to respond to the motive, taking 
incidental exception to the parts of 
the work statement which lead away 
from the desired goal.

The proposal must show a complete 
understanding of the work statement 
and then must properly respond with 
what the requester needs to know. 
What the requester most wants to 
know is the quality of the proposer's 
management, leadership, and cor­
porate support.

The meeting was a joint one with 
the Golden Gate Chapter of the So­
ciety of Technical Writers and Pub­
lishers.

meeting revie w

JUST THE FACTS. MAN
Clarity and conciseness in a tech­

nical proposal win favor with a pro­
posal reviewing team; bulk and ex­
pensive production lose favor. This 
was the central theme of the talk 
given to the October meeting of 
PGEWS by Harold Hornby, chief of 
systems, mission analysis group, 
NASA Ames Research Center. A 
good portion of Mr. Hornby’s time 
is spent in reviewing and evaluating 
technical proposals.

Each technical proposal must be 
read and evaluated in a very short 
time, sometimes in less than an hour 
or iwo. For this reason, brevity is very 
important. Mr. Hornby pointed out 
that brevity leads to clarity which in 
turn leads to quality in a technical 
proposal. A good rule of thumb to 
use is that a technical proposal should 
contain between four and ten pages 
for each one page of the work state­
ment accompanying the request for 
proposal. If you insist in supplying 
voluminous mathematical analysis, 
lengthy and numerous biographies, 
etc., make them appendices to the 
proposal. They probably will not be 
read anyway and would detract from 
the main body of the proposal.

Expensive production of the pro­
posal itself creates an adverse reac­
tion in the reviewer. Mr. Hornby ad­
vised that fancy covers, superfluous 
elaborate illustrations, costly publica­
tion methods, all be discarded. The 
proposal evaluator realizes that all the 
money given over to producing a 
glamorous document must be re­
gained either in the costing of this 
project proposed or another.

Another irritating quality of many 
unaccepted proposals is unconven­
tional prose style. To preclude such a 
quality, Mr. Hornby strongly recom­
mended that, after all the words have 
been generated by the scientific and 
engineering personnel, a professional 
technical writer be given the task of 
boiling the manuscript down to its 
meat and of presenting the meat in 
clear, concise, conventional wording.

Mr. Hornby said that he would be 
the first to admit that work state­
ments are too often themselves inad­
equate or even impossible. If the re­
questers knew enough to write a per­
fect work statement, they wouldn't 
be needing to request the services to

The Generation of a 
"PROPOSAL FOR RESEARCH" 

by a Stochastic Process

Atoni 100 different individuals as­
sociated with a particular research com­
munity contributed to the writing of the 
last 175 out of the 179 words in the 
"Proposal for Research” that appears 
below. The contributors included 
administrators, engineers, secretaries, 
technicians, technical editors, mathe­
maticians, physicists, chemists, contract 
negotiators, librarians, and a few 
spouses of these persons. The rules for 
the proposal writing were simple. At the 
top of a piece of paper was written the 
four-word title: "A Proposal for Re­
search.” Also shown to the first contrib­
utor were the first four words of the first 
paragraph: "This proposal is for .. . 
Fie (or she) was asked to add one word 
only to the preceding four words with 
the admonition that, within the context 
he (or she) had in mind, the five-word 
string that resulted should make sense 
and should also be persuasive in our 
quest to obtain a contract for research. 
Besides adding a word, the contributor 
had the option of adding a punctuation 
mark at the end of the previous four- 
word string he (or she) was allowed to 
see. As may be seen in the text, the first 
contributor did not insert punctuation, 
and added the word "development.' 
The second contributor was shown the 
last four-word string, "proposal for de­
velopment,” and added the word "of." 
This process was repeated for a total of 
175 times; some persons contributed 
twice. Below is the result.
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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!

ALMOST 
DC OUT

6061 W. 3rd St.. Los Angeles 36. Cal. WE 7 0780

800 San Antonio Rd.. Palo Alto. Cal. DA 6-9800 

P. 0. Box 6544, San Diego, California AC 2-1121

KEWAUNEE 
SCIENTIFIC 
EQUIPMENT 
ADRIAN. 
MICHIGAN

LOUIS FEIN

Reference: J. R. Pierce, Symbols, Signals, 
and Noise, New York, Harper and Brothers, 
1961.261 ff.

■ ELECTRONICS DISTRIBUTORS

ESECH-STOK 
INC.

K S E 
controlled 

atmosphere 

dry boxes 

prompt 

LOVE AT 
FIRST SIGHT*

REVOLUTIONARY NEW CONCEPT!!!

L ALL-MECHANICAL DC POWER SUPPLY
The following supplies, among others, can he in 
your hands tomorrow.
NEW high-current, adjustable, regulated. Trans- 
pacs® from 0 to 5 VDC, 1, 2, 4 and 8 amps and 
200 and 500 MA. Regulation better than 0.05%. 
Ripple better than 2 MV. Short circuit proof and 
current limiting.
TIME-TESTED adjustable transistorized Trans- 
pacs® from 5 to 100 VDC, 0-200 MA. Regulation 
better than ±0.5%. Ripple less than 0.05%. 
Short circuit proof and current limiting.

MORE EBSS
monostable circuits, another on semi­
conductor oscillator circuits, inves­
tigating the basic semiconductor 
properties such as carrier concentra­
tion, lifetimes, etc. (not treating the 
oscillator circuit as a lumped L, C, 
and R).

The often misunderstood Fred Jones Theory of 
Power Conversion has at last been applied 
by Tech-Stok to DC Power Supplies. The theory, 
as you know, states: “When you put AC in the 
big end you might get DC out of the little end." 
The above design, utilizing an ordinary funnel, 
dramatically illustrates the practical application 
of this theory. However, certain input and ripple 
problems still exist and continue to hold up 
production.
Fortunately, Tech-Stok maintains a large stock 
of ERA Transpac® DC Power Supplies for immedi­
ate delivery in a variety of popular ranges. 
Engineering and application assistance is also 
available from Tech-Ser, Inc. engineers.

For complete information, v

call or write r

is involved; now if works on different 
particles of the air. In consideration 
of which, this implies validity. There­
fore, it negates the primary function 
completely obviates disorder. How­
ever, problems utilizing space vehicles 
fall between the signals; however, 
many in orbit convolute. Unfor­
tunately, calculations disrupt many 
studies relating entropy indicate that 
biologically, they assume irrelevant 
proportions of concentrated sulphuric 
acid. Dry runs have continued to ex­
haustion. Fortunately, this situation 
ameliorates exponentially corroborat­
ing mathematical equations. There­
fore, Norbert Weiner expostulates 
that we react with haste to buy it 
before. Nonetheless, after careful 
consideration, we propose, should 
inevitably confirm or deny allegations 
concerning the electromagnetic re­
search in the field of bionics. Elec­
tronics should not constrain further 
efforts to develop suitable large- 
scale machines designed lately. Fur­
thermore, these extremely interesting 
artifacts cannot generate copious 
amounts, providing for increasing en­
tropy to substantiate failure of the 
program. Unilateral circuits computed 
by squaring matrices to propagate a 
series of disciplines providing the re­
quired source satisfies demands. How­
ever, constant thirst for knowledge 
characterizes desire anthropomorphic- 
all. Parenthetically, human attri-. 
butes ..

If any readers reaction to this ‘Pro­
posal for Research” includes such com­
ments as: "I can think of at least one 
agency that would agree to support the 
work proposed” or 'This proposal is 
better than many I’ve seen” or com­
ments in a similar vein, then he (or she) 
will be echoing the reactions of almost 
all the persons who contributed to the 
writing of this "proposal.”
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Jan. 15: 300-word abstract for the 
15th Annual SWIRECO. Apr. 17-19. 
1963, Dallas, Texas. Prog, chairman: 
Al Mitchell, Graduate Res. Center of 
the Southwest, P.O. Box 8478, Dal­

las 5.

A subsidiary of Ford Motor Company 
WESTERN DEVELOPMENT LABORATORIES 
3870 Fabian Way, Palo Alto, California

An equal opportunity employer

Western Development Laboratories 
of

PHILCO CORPORATION

!
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Palmer
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TECHNICAL MANAGER

Technical competence necessary to di­
rect a small group of specialists in 
defining problem areas and recommend­
ing study projects for future require­
ments in all areas including satellite 
tracking, telemetry, and control sys­
tems. Additional responsibilities require 
participation in preproposal and pro­
posal activities, including budget man­
agement Advanced E.E. degree required.

INFORMATION THEORY 
CONSULTANT

To provide consulting services and per­
form independent work in areas of in­
formation theory, modulation tech­
niques, probability, and advanced ap­
plied mathematics. Provides technical 
direction to small groups of similiarly 
oriented specialists. Desire Ph.D. in E.E.

Offers an environment for creative, 
independent effort in the space 

communications field

ENGINEERING SPECIALISTS
Data Handling

To specialize in systems for handling 
tracking, telemetry, and control data 
associated with satellite systems and 
total system integration. Areas of con­
centration will be switching, storage, 
coding, decoding, error correction, dis­
play and other forms of data process­
ing. Will also be concerned with digital 
transmission and computer interfaces 
and should be familiar with computer 
programming. Short-term feasibility 
studies as required. Advanced E.E. de­

gree required.

Microwave
Will specialize in microwave and RF sys­
tem design portions of the telemetry, 
tracking, and control systems-, emphasis 
being placed on the transmitting, re­
ceiving, tracking, and control functions 
related to total system operation. Must 
keep abreast of the state-of-the-art ad­
vances and be able to apply new tech­
niques to current system requirements. 
Short-term feasibility studies as re­
quired. Advanced E.E. degree required.

grid swings
IT IS REPORTED:

Dr. James L. Palmer has been ap­
pointed manager of the tube division 
at Huggins Laboratories, Sunnyvale, 
after serving as director of research 
since 1961. In his new position he will 
be in charge of planning, administra­
tion, and technical direction of all 
R&D and manufacturing activities, in­
cluding projects dealing with refine­
ment of focusing methods, PPM low- 
noise TWTs, PM-focused backward 
wave oscillators, and increase of gain 
and power output.

July 1: 500-word abstract for 1963 
Internat'l Solid-State Circuits Conf., 
Feb. 20-22, Univ, of Pennsylvania & 
Sheraton Hotel, Philadelphia, Pa- 
Program chairman: Michael Ihnat. 
AVCO Corp.. 201 Lowell St., Wil­

mington, Mass.

Dec. 31: 500-word abstract for the 
1963 Nat'l Electronic Packaging & 
Production Conf., June 4-6, 1963, 
New York Hilton, New York City. 
Tech. Prog. Committee, Nat'l Elec­
tronic Packaging & Production Conf., 
222 West Adams St., Chicago.

Manfred Wildmann, an authority 
on gyroscope technology, has been 
named manager of the Ampex Corp, 
mechanics and gas bearing group. In 
this newly created post Wildmann 
will be responsible for research on 
tape handling and guidance tech­
niques for magnetic tape recorders.

Melvin Cohen is head of a single 
planning and marketing staff recently 
consolidated out of four activities at 
United Technology Corp. Morris M. 
Arnold has been named to head 
marketing under the new arrangement 
and will be responsible for five field 
offices, applications engineering, and 
market and resources analysis and 

planning.

Dr. H. M. Truby has joined the 
speech synthesis project of the com­
munications science department in 
IBM's research laboratory at San 
Jose. From 1955 to 1960 he was asso­
ciated with the speech transmission 
laboratory of the Royal Institute of 
Technology in Stockholm. He has also 
been a full-time consultant to the Na­
tional Institute of Health, also doing 
research in medical sonics.

Advanced Technology Laborato­
ries, a division of American-Standard, 
Mountain View, has augmented its 
instrument product line to include 
Norwood Transducers of Detroit, and 
Rochester Instruments of Monrovia, 
Calif. Both formerly were part of 
American-Standard Controls Division.

Feb. 1: 300-word abstract for An­
nual Symposium on Human Factors 
in Electronics, May 2-3, Marriott- 
Twin Bridges Motor Hotel, Washing­
ton. D.C., Prog, chairman: Rube 
Chernikoff, U.S. Naval Research Lab., 
Code 5124, Washington 25, D.C.

John C. Mallinson has been named 
a senior physicist at the magnetic 
tape laboratory of Ampex Corp., 
Redwood City.
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18 Marshall Street, South Norwalk, Conn.INCORPORATED

Represented by: Smith-Dietrich Sales Co., 201 Town & Country Village, Palo Alto, Calif. Phone DA 1-4321
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Reliable source for 
3-D minified welded circuits

FOQ delivery
from Catalog Stock 

the largest selection of 
solid state

Achieve immediate product improvement 
through welded circuitry... you benefit 

from greater reliability, smaller volume 
at costs comparable to soldered circuitry.

Hi-Rel Micro-Circuit Co. offers custom 
packaging design as well as complete 

manufacturing service under strictest 
process controls. We welcome your 
toughest application problems ’

3 to 240 VDC
1 to 300 watts

grid — 2 1

Allan E. Lee, manager, electronics 
industry economics group, Stanford 
Research Institute, has been elected 
president-elect-secretary of the In­
strument Society of America at its 
New York annual meeting.

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

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

Dr. Burton J. McMurtry is head of 
the newly formed optical devices 
group at Sylvania's microwave device 
division, which is engaged in research 
and development work on microwave 
photomixers and detectors, and mi­
crowave light modulators.

IO

Robert W. Berg will manage the 
new Washington engineering office 
of Granger Associates, providing 
technical liaison with government 
agencies and Eastern customers.

Harold Hogg and James Tangney 
have joined Microwave Electronics 
Corp., Palo Alto, as senior research 
engineer and senior development en­
gineer, respectively.

HI-REL MICRO-CIRCUIT CO.
1853 North Raymond Avenue, P O. Box E-3 H I ■ E L
Anaheim, California • Phone 871-1965 micro-circuit co.

A SUBSIDIARY or INTERNATIONAL ELECTRONIC RESEARCH CORPORATION

Solid state circuitry 

2-year warranty 

Fully protected 
against shorts 
and overloads

Instart start— 
no warmup

Fast response

TECHNip>owEFi Zx
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Daniel W. Bender has been named 
manager of the San Francisco district 
marketing office of General Preci­
sion s Librascope division, to coor­
dinate marketing activities in north­
ern California, the Pacific Northwest, 
and Colorado. He was marketing 
manager for Alto Scientific Co., Inc., 
Palo Alto.

Kaufman Bender

Jack Kaufman was recently sworn 
in as consultant to Dr. Irvin C. 
Stewart, Office of Emergency Plan­
ning, personal advisor to President 
Kennedy on telecommunications. 
Kaufman's interest will be connected 
primarily with the satellite commu­
nication system. Executive vice pres­
ident of Globe Wireless System for 
18 years and president of Heintz & 
Kaufman, Ltd., for 20 years, he was 
also a founder of Lewis and Kaufman, 
Ltd., electron-tube manufacturer, and 
active in the formation of WEMA.

1
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RESTAURANT SAN FRANCISCO
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Palo Alto, California, 4290 El Camino Real, DA 7-0800 • San Francisco, EX 7-2717
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Electronic
Engineers and
Scientists
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.

(Companies pay the fee, 
of course.)

Just moments away 
at MASON <& BAY

YUKON 6-4553

Ballasch 

appointed

sol'id state (sol'id stat), adj. 1. Not hollow, 
i.e., engineers who have just finished a dinner and 
professional group meeting at Veneto’s [where 
bountiful banquets at basic prices have been a 
tradition over half a century].

december

Gregory Dote

Earl Gregory has been named Min­
uteman program manager for Ray­
theon Company's semiconductor divi­
sion and will coordinate all aspects 
relating to Raytheon's performance 
in the program, including sales of 
transistors and diodes for the USAF 
solid-fuel, hardened-site ICBM.

Dr. Daniel G. Dow has been named 
manager of tube research at Varian 
Associates, Palo Alto, responsible for 
all basic research in microwave tubes 
and devices. Tube development, as 
well as certain applied research activ­
ities, will continue under the direction 
of Dr. Richard Nelson. Both will re­
port to Dr. Theodore Moreno, vice 
president, tube division.

Bialek

Fred Bialek has been 
manager of Fairchild Semiconductor's 
diode plant in San Rafael, succeeding 
David Beadling, recently named to 
the new post of director of planning.

Joseph Ballasch heads a new service 
department at the T. Louis Snitzer 
Co., the facility now equipped to re­
pair and calibrate equipment and in­
struments sold by the company.

George Voronoff, senior microwave 
design engineer at Dalmo Victor, 
presented a paper on one of his in­
ventions, in Boston on November 5 
at NEREM of IRE. He discussed the 
theory and design of an h-guide an­
tenna which he developed at Dalmo 
Victor as a member of the advanced 
antenna research group.

Walter J. Farrell has been ad­
vanced to the new position of opera­
tions administrator at Granger Asso­
ciates, with responsibility for sched­
uling and coordinating the control ac­
tivities of operations departments.

Keyes Becker

John A. Keyes heads the new 
spacecraft system marketing depart­
ment, and Edmund L. Becker the 
space systems support marketing de­
partment, at Philco Corp. WDL, es­
tablished to strengthen marketing 
activities.

The West’s most talked about motor hotel — conference resort... Executive appointments 
with facilities for your board of directors’ meeting —or a 1000 man convention.

L. G. Crawford and G. E. Hall have 
been appointed industrial sales man­
ager and distributor sales manager, 
respectively, of the J W. Miller Co.
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Price: $720.

SPECIFICATIONS

Accuracy

Since 1932

INC.
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FOR 
BUSINESS 

INSURANCE 
PLANNING

...with Ballantine’s 
Model 350 Precision 
True-RMS Voltmeter

Write for brochure 
giving many more details

.... %%, 100 cps to 10 kc, 
0.1 V to 300 V;

Vz%, 50-100 cps and 
10 kc-20 kc, 

0.1 V to 1199.9 V 
A specified correction for volt­
ages above 300 V is applied to 
keep within V^%.

Now measure voltages 
with a wide range of wave­
forms and frequency to 
x/4% ACCURACY

30^

ASSISTANCE TO 
ELECTRONICS 

FIRMS

technician. Ballantine Laboratories developed 
the Model 350 to simplify both the method and the required training.

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

WEN BROWN
701 Welch Road, Suite 2222 

Palo Alto, California
DA 6-1554 Res. DA 2-7464

Omni Spectra, Inc., Detroit, will be 
represented in Southern California by 
Western Electronic Associates, Sher­
man Oaks, and in Northern California 
by Walter Associates, Menlo Park.

Voltage Range....................  0.1 V to 1199.9 V
Frequency Range.................... 50 cps to 20 kc

(Harmonics to 50 kc are attenuated negligibly)
Max Crest Factor......................................... 2
Input Impedance......... 2 shunted by 15 pF

to 45 pF
Available in portable or relay rack versions

Greenberg Jacobson

Dr. Sidney A. Greenberg has been 
named staff scientist at Ampex 
Corp.'s magnetic tape laboratory, 
Redwood City. Morton Jay Jacob­
son has been named research chemist 
in the laboratory.

— Since 1932 —

([ft BALLANTINE LABORATORIES 
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 YEAH. ALSO AC DC AND DC/AC 
INVERTERS. CALIBRATORS. CALIBRATED WIDE BAND AF AMPLIFIER. DIRECT-READING CAPACITANCE METER. OTHER ACCESSORIES.

Represented by Curl A Stone Associates. 825 North San Antonio Read. Palo Alto. Cai’ifo-ni .
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Electron Tube Division of EMI/US 
is now represented in California, 
Arizona, and Nevada by O'Halloran 
Associates for the complete line of 
microwave tubes and photomultiplier 
tubes. Measurement of a non- 

sinusoidal voltage, accu­
rate to %%, can now be 
made in a few seconds 
using the Ballantine 
Model 350 True RMS 
Voltmeter. Prior to the 
availability of this instru­
ment, such a voltage could 
be measured to this accu­
racy only by an involved 
series of steps in which the 
heating power of the ac 
was equated to that of de 
by means of a thermo­
couple as intermediary, 
and then by measuring 
the de voltage, with ulti­
mate reference to a de 
standard cell. The method 
was accurate, but required 
much certificated equip­
ment and a carefully trained
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Div.
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REPRESENTATIVE DIRECTORY
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Compar San Francisco 
120 Santa Margarita 
Menlo Park; DA 6-1760

Instruments for Measurements
251 So. Murphy Ave., 
Sunnyvale; RE 6-8680

Instruments for Measurements
........................Moxon Electronics
................James S. Heaton Co.

Richard A. Strassner Co. 
.................. G. H. Vaughan 
...................Costello 4 Co. 

J. Logan 4 Assoc

R. W. Thompson Assoc.
McCarthy Associates 

............. Neely Enterprises 
.................... Premmco, Inc.  
.............. Neely Enterprises 
.....James S. Heaton Co. 

W. K. Geist Co. 
..........John E. Striker Co. 
 .....Walter Associates

................................ _..Belsco

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

Heaton Co., James S.
413 Lathrop St., Redwood 
City; EM 9-4671

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

Geist Co., W. K.
Box 643, Cupertino. Calif.;
YO 8-1608, AL 3-5433

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

.....................V. T. Rupp Co. 

...... James S. Heaton Co. 
.....James S. Heaton Co. 
...... T. Whychell Company 
......James S. Heaton Co.
Birnbaum Sales Co. Inc. 

..Birnbaum Sales Co. Inc. 
Tom G. Maier Company 

. O'Halloran Associates 
.......... Walter Associates 

; Belsco 
..James S. Heaton Co. 

T. Louis Snifter Co. 
Carl A. Stone Assoc., Inc. 

W. K. Geist Co. 
................. O'Halloran Assoc. 
..........James S. Heaton Co.

...........................Costello 4 Co.
R. W. Thompson Associates 

Peninsula Associates 
Carl A. Stone Assoc., Inc.

Compar San Francisco
................G. H. Vaughan Co.

McCarthy Associates 
........James S. Heaton Co. 
Carl A. Stone Assoc., Inc.

Neely Enterprises 
..James S. Heaton Co. 
O'Halloran Associates 
.O'Halloran Associates 

O’Halloran Assoc. 
.. Peninsula Associates 

Components Sales California, Inc. 
Birnbaum Sales Co. Inc. 
.............. Neely Enterprises 
.G. H. Vaughan

Dynamic Associates 
101 1-D Industrial Way, 
Burlingame: 344-1246

Jerrold Electronics Corp 
J-Omega Company
J-V-M Microwave

IMC Magnetics Corp  
Industrial Instruments, Inc.- 
Inland Motor Corp  
International Resistance Co

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

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

Magnetics, Inc.
1826 Industrial Way, 
Redwood City; EM 6-1210

Maier Co., Tom G.
Suite 276, 375 S. Mayfair Ave.
Daly City; PL 5-5566

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

J. Logan 4 Assoc.
J. Logan 4 Assoc.

Long 4 Assoc., Inc.
James S. Heaton Co.

Long 4 Assoc., Inc.
Peninsula Associates

Cain & Company
175 So. San Antonio Road. 
Los Altos; 968-0995 or 
948-9350

Fabri-Tek, Inc—  
Fairchild/Dumont Labs  
Ferrotan Power Supply Company 
Fil-Shield Div. of Filtron, Inc  
Filters, Inc  
Flow Corporation ................................
Fluke Mfg. Co., John  
Forbes and Wagner, Inc
Franklin Systems, Inc

American Wireless
22 Devonshire Blvd., 
San Carlos; 591-6260

Artwel Electric, Inc.
1485 Bayshore Blvd.,
San Francisco; JU 6-4074

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

Belsco
Box 907, Palo Alto;
DA 1-8501

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

Hammarlund Manufacturing Co  
Hamner Electronics  
Harrison Labs., Div., H-P  
Heli-Coil Corp  
Hewlett-Packard Company ......
Hitemp Wires  
Holt Instruments Laboratories 
Hudson Tool & Die Co., Inc  
Hughes Aircraft Co., Instruments 
Hughes Vacuum Tube Products Division

Eastern Air Devices ............
E-H Research Laboratories, Inc  
Eitel-McCullough, Inc  
Elco Corporation  
Elcor, Inc  
Eldema Corporation  
Electra Manufacturing Co  
Electro Assemblies, Inc .
Electro Cords Company  
Electronic Measurements Co  
Electronic Modules Corp — 
Electronic Production & Development, Inc, 
Elgin-Advance.  
Emcor, Ingersoll Products Div. 
Empire Devices, Inc  
Eppley Laboratory, Inc, 
Erie/Eldorado  
Etchomatic, Inc

I I
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Baldwin-Lima-Hamilton, Electr. 1 
Ballantine Labs, Inc  
Barnes Engineering Company  
Basler Electric Company—  
Bausch & Lomb, Inc.................. — .
Bay State Electronics Corp..  
Beckman/Berkeley Division  
Behlman/lnvar Electronics Corp 
Block Associates, Inc  
Boonshaft & Fuchs, Inc..................
Boonton Electronics Corp  
Boonton Radio Corp..............—
Burr-Brown Research Corp

Dage Div., Thompson R. 
Dale Electronics------------------—
Datapulse, Inc ...............  
Dielectric Products  
Diginamics Corp..„  
Digital Equipment Company.
Digitronics Corp
Duncan Electronics, Inc  
Dymec, Division of Hewlett-Packard  
Dynatran Electronics Corp

Neely Enterprises 
Carl A. Stone Assoc., Inc. 
........................Costello & Co. 
...Tom G. Maier Company 
............ Perlmuth Electronics 

Perlmuth Electronics 
............... .......V. T. Rupp Co. 

T. Louis Snifter Co. 
....................W. K. Geist Co. 
— W. K. Geist Co. 
..... O'Halloran Associates 
................. Neely Enterprises 
.................. W. K. Geist Co.

General Instrument, Capacitor Div.
General Instrument, Semiconductor Div
General Meters, Inc
Genistron, Inc
Globe Industries
Gruenberg Electric Company 

California Technical Industries Perlmuth Electronics 
Cascade Research Elliott Recht Assoc. 
Caswell Electronics Corp .. R. W. Thompson Assoc.
Chalco Engineering Corp ........................................Walter Associates
Cimron Corporation Ault Associates 
CircuitDyne Corp---------------------- -------------- ---------------T. Louis Snifter Co.
Clairex Corp..... ...........................    Moxon Electronics
Clary Arithmetic Centers American Wireless 
Components Engineering & Mfg. Co_ Premmco 
Computer Instruments Corp ................  Components Sales Calif.
Computer Measurements Co ................... Moxon Electronics
Consolidated Ceramics & Metalixing Artwel Electric, Inc. 
Continental Connector Co J. Logan & Assoc. 
Continental Sensing, Inc .................. Birnbaum Sales Co. Inc.
Continental-Wirt Electronics Corporation Tom G. Maier Company 
Control Switch Div., Controls Co. of America Belsco 
Coopertronix, Inc T. Louis Snifter Co. 
CTS Corp------- ----------------------------------- --------------------------- J. Logan & Assoc.

Ace Engmeenng & Mach.ne Co R. W. Thompson Assoc. 
Adcom Corporation ........................................W. K. Geisf Company
Ad-Yu Electronics Labs, Inc..........................................Peninsula Associates

ircom. nc Components Sales California, Inc. 
Ajjflow Company........................................................Richard A strassner Co.
Alfred Electronics ..................................................................Moxon Electronics
Antenna Systems. Inc McDonald Associates 
Applied Technology. Inc .. ....................... Moxon Electronics
Associated Testing Laboratories, Inc Ault Associates 
Astrodata, Inc _........................................................... Moxon Electronics
Avnet Instrument Corp .........................W. K. Geist Co.
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Narda Microwave Corp  
Neff Instrument Company.. 
NJE Corporation  
North Hills Electronics, Inc.

Omni Spectra, Inc. 
Optimized Devices

Moxon Electronics 
15 -41st Avenue, 
San Mateo; Fl 5-7961

T. Louis Snitzer Co. 
................... V. T. Rupp Co. 
Richard A. Strassner Co.

O'Halloran Associates 
Ault Associates 

..............Ault Associates 
G. H. Vaughan

Walter Associates
O'Halloran Associates United Shoe Machinery Corp 

Unitrode Transistor Corp..........

Keithley Instruments
Kepco, Inc  
Kulka Electric Corp..

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

...O'Halloran Associates
R. W. Thompson Assoc. 
.......Peninsula Associates

Perlmuth Electronics

O'Halloran Associates 
825 San Antonio Road, 
Palo Alto; DA 6-1493

Strassner Company, Richard A.
Box 927, Los Altos;
WH 8-3334

Striker Company, John E.
P.O. Box 548, San Carlos;
LY 1 -0736

Vauqhan Co., G. H.
Box 1253, Palo Alto;
DA 1-1347

1

J

McCarthy Associates 
..........Neely Enterprises 

Moxon Electronics

Neely Enterprises
501 Laurel, San Carlos;
LY 1-7661: 1317 - 15th St., 
Sacramento; Gl 2-8901

REPRESENTATIVE DIRECTORY
Snitzer Co., T. Louis 

510 So. Mathilda Avenue, 
Sunnyvale; RE 6-6733

Thompson Associates, R. W.
4135 El Camino Way. 
Palo Alto; DA 1-6383

Magnetic Metals, Inc  
Magnetic Research Corporation  
Magnetics, Inc ...........
Marconi Instruments—  
McLean Engineering Labs  
McMillan Laboratory, Inc....................
Measurements  
Melabs -.............................
Melcor Electronics Corp  
Merrimac Research & Development. 
Methode Electronics Co  
Matron Instrument Co  
Microdot, Inc  
Micro-Power, Inc  
Micro-Tel Corp  
Microtran Company Inc  
Microwave Technology, Inc. 
Mid Eastern Electronics, Inc. 
Millitest Corp  
Molecular Dielectrics  
Molex Products Company. 
Moseley Co., F. L  
Motorola, Inc...  
MSI Electronics, Inc

..........Long & Assoc., Inc. 
Tom G. Maier Company 
— - G. H. Vaughan 

Perlmuth Electronics 
. Compar San Francisco 
............. American Wireless 

- V. T. Rupp Co. 
......O'Halloran Associates 

Premmco, Inc. 
.............Long & Assoc., Inc. 
.......... Peninsula Associates

..Moxon Electronics 

.......... Premmco, Inc. 
—T. Louis Snitzer Co. 

V. T. Rupp Co. 
Tom G. Maier Company 
......O'Halloran Associates 
..................... Tom G. Maier Company
Tom G. Maier Company 

------------------------- Peninsula Associates 
------- -— R. W. Thompson Associates 

Moxon Electronics

Premmco, Inc.
Compar San Francisco

Valor Instruments, Inc —
Varian Associates, Recorder Division....
Varian Associates........................... -
Vidar Corporation —----- ---------

Radiation at Stanford
Radiation Instr. Devel. Labs., Inc, 
Rapid Electric Company  
Raytheon - Distributor Products...

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

Perlmuth Electronics 
941 Charleston Road, 
Palo Alto; DA 1-5064

Premmco, Inc.
2406 Lincoln Ave., 
Alameda; LA 3-9495

Recht Associates, Elliott 
175 S. San Antonio Road. 
Los Altos; 941-0336

Rupp Co., V. T. 
1182 Los Altos Avenue, 
Los Altos; WH 8-1483

Stone Associates, Carl A.
800 N. San Antonio Road, 
Palo Alto; DA 1-2724

Tally Register Corp-----------------------------
Tamar Electronics, Inc  
Telonic Industries and Engineering.... 
Test Equipment Corp  
Tevco Insulated Wire  
Time & Frequency........................-
Torrington Manufacturing Company 
Tower Manufacturing Corporation.. 
Triconix Inc . ..............
Trimm Inc - 
Trygon Electronics, Inc

Walter Associates 
Box 790. Menlo Park: 
DA 3-4606

.........Carl A. Stone Assoc., Inc. 

............Birnbaum Sales Co. Inc.
Compar San Francisco 

...................... Long & Assoc., Inc.
W. K. Geist Co.

........... Richard A. Strassner Co. 
.......................John E. Striker Co.

....Tom G. Maier Company 
......................T. Louis Snitzer Co. 
......................Elliott Recht Assoc. 
Components Sales Calif., Inc. 

.......................T. Louis Snitzer Co.

Whychell Company, T
580 Spargur Drive. 
Los Altos; 948-0355

—Neely Enterprises 
-—-Perlmuth Electronics 
 W. K. Geist Co. 

...................Richard A. Strassner Co.
.......... McCarthy Associates 
....................McDonald Associates

...T. Louis Snitzer Co.

Panoramic Electronics, Inc  
Peerless Electrical Products  
Philco (Microwave Div.).
Phillips Control Relays  
Physics Research Laboratories, Inc. 
Plastic Capacitors, Inc  
Plastic Stampings, Inc  
Plastoid Corporation  
Polarad Electronics  
Potter and Brumfield  
Precision Mechanisms Corp  
Probescope Company, Inc

Raytheon (Industrial Division)... 
Reeves Soundcraft............................
Remanco, Inc......................... .............
Rese Engineering, Inc  
Rixon Electronics, Inc  
RHG Electronics Laboratory  
Rohde & Schwarz Sales Co..........
Rowan Controller Co---- -------------
Rutherford Electronics Co

Ward-Leonard Company ......
Waterman Electronic Tube Company.
Waters Corporation, The ► -
Watkins-Johnson Co - -
Welwyn..........................................................
Westrex Div. Litton Industries
Wilk Instruments
Wiltron Co........................................ -
Wincharger Corp. (Zenith Radio Corp.)
Winchester Electronics, Inc............................
Winslow Electronics, Inc .......................

-.......... McCarthy Associates
...................James S. Heaton Co. 

-...................Cain & Company
....................... T. Louis Snitzer Co.

^^ostello & ^^o. 
---------------------- Walter Associates 
------------------ ......W. K. Geist Co. 

Artwel Electric, Inc. 
—Moxon Electronics

.......... Compar San Francisco 
................James S. Heaton Co. 
............................. Magnetics, Inc. 
........................Moxon...Electronics 
...........................Neely Enterprises

. R. W. Thompson Associates 
........ James S. Heaton Co. 
.. ........Perlmuth Electronics 
Components Sales Calif., Inc. 

G. H. Vaughan 
................................ John E. Striker Co. 
Components Sales California, Inc. 
................................. O'Halloran Assoc. 
..................................Walter Associates 
.................................. Walter Associates 
.....................Richard A. Strassner Co. 

Walter Associates 
....... Perlmuth Electronics 
Components Sales California, Inc. 
...............................Artwel Electric, Inc.

Tom G. Maier Company 
.................................... Neely.. Enterprises 
..............................Perlmuth... Electronics 
....................................Walter Associates

Sanborn Company  
Sangamo Electronics Div......
Scott, Inc., H. H.......................
Sealectro Corporation  
Sensitive Research Instrument  
Shielding Division, Shieldtron, Inc
Sierra Electronic Div. of the Philco Corp T. Louis bmrzer co­
Solid State Products, Inc James S. Heaton Co. 
Somerset Radiation Labs .................................... Peninsula Associates
Sorensen & Co., Inc McCarthy Associates 
Sperry Microwave Company .McCarthy Associates 
Sperry Rand, Electronic Tube Div...................................Cain & Company
Star Connector ... Richard A. Strassner Co. 
Stevens Manufacturing Co  Artwel Electric, Inc. 
Systems Research Moxon Electronics 
Systron-Donner Corporation .. Ault Associates
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^BZIEnnl CHRISTIE ELECTRIC CORP.

RECTIFIER 
POWER 

SUPPLIES

Member

R. J. Espinosa

AUTOMATIC 
BATTERY 

CHARGERS

378 Cambridge 
Palo Alto 
California 
321-6582

With 3 Types of Regulation
• Silicon Controlled Rectifier
• Transistor
• Magnetic Amplifier

Over 200 Commercial and Militarized
Models up to 1500 Ampere

REPRESENTED BY 
STRIDAL CORP.

1037 Laurel Street, San Carlos, Calif.

Phone: LYtell 1-2654

the

Newly elected officers of the IRE 
student branch at Heald Engineering 
College, San Francisco, are: Coleman 
Daniel, chairman; Fred Mills, vice 
chairman; Donald Thompson, sec­
retary; Floyd Peterson, treasurer; and 
Ron Wohlers, membership chairman. 
Roy O. Hurd is IRE student advisor 
at the college.

december 1, 7 9 6 2

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

J. C. Shiue
G. T. Uber

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

H. C. Alberts
G. R. Bea
K. G. Beaman
C. H. Berg
G. H. Blount
J. M. Bonsall
P. A. Brikford
H. A. Brinkman
D. A. Brown
C. N. Burrous
F. C. Cameron
D. J. Chesarek
W. P. Cleveland. Jr.
J. Coggshall
W. C. Coombs
J. C. Cummings
J. E. Daniels
R. Disman
R. P. Dolan
C. A. Eldon
J. H. Friedrich-
P. A. Froess
A. Galopin
G. L. Gaskell
J. G. Giacobino
L. I. Haigler
A. S. Halsted
J. D. Harr
Jeremiah F. Hayes
R. S. Heard
J. P. Hernandez
C. D. Herold, Jr.
A. A. Hubinger
F. J. Hughes

ENGINEERS
...exclusively

RESULTS
...outstanding

We serve but one field: engi­
neering. By specializing, we 
can keep abreast of contract 
awards, opportunities and 
salaries.

No wonder engineers and 
engineering firms alike have 
made FORUM one of their 
prime sources for personnel 
or positions.
Complete “job campaigns”; 
resume preparation and re­
ferrals, inquiry letters, inter­
views.
For prompt, confidential 
service, come in, call or 
write

FORUM
PERSONNEL AGENCY

MEMBERSHIP
Following are the names of mem­

bers who have recently been trans­
ferred to a higher grade of member­
ship as noted:

R. H. Katzive 
J. R. Kerr 
R. J. Klinke
E. B. Kopp 
R. C. Kreps
L. H. LaForge, Jr. 
R. T. Lockie
P. E. Martin 
W. F. McGee, Jr. 
R. E. McKean 
A. L. Millhollon
A. I. Morrison 
C. H. Much 
C. E. Mullett
B. F. Newland 
R. G. Newman
O. W. Perkins
F. W. Poole, Jr. 
R. Price
J. W. Puopolo 
J. O. Riggs 
W. A. Ross
E. S. Seeley 
T. C. Simonen
F. L. Smith III
C. W. Soules
D. P. Strandberg
P. L. Sursi
E. E. Ungstrup 
R. J. Vincent 
W. K. Wagner
M. B. Wittry
J. A. Wulfmeyer 
A. A. Wulkan 
J. C. Wurr

INDEX TO ADVERTISERS

Ballantine Laboratories ..............................23

Brown, Wen ...................................................... 23

Cabana Hotel ................................................. 22

Christie Electric Corporation ................. 26

Communicom ................................................... 10

Electro Instruments, Inc..........13,14,15,16

DuPont Co. (Mylar Industrial)............. 9

Forum Personnel Agency .......................... 26

Gertsch Products, Inc.................................. 27

Granger Associates .................................... 5

Hi-Rel Micro-Circuit Company .............21

Kay Electric Company ............................... 2

Kewaunee Scientific Equipment ............ 19

Lawrence Radiation Laboratories ......... 11

Lockheed Missiles and Space
Company 4

Microwave Technology/Walrer Assoc...11 

Motorola Military Electronics Div. 17 

National Press, The ...................................... 26

Neely Enterprises ........................................  3

Philco. WDL ...................................................20

Professional & Tech. Recruiting Assoc.. 22 

Technipower, Inc............................................ 21

Tech-Ser, Inc......................................................IB

Tech-Stok, Inc................................................... 1^

Tung-Sol Electric, Inc...................................12

Varian Associates .........................................28

Veneto Restaurant ...................................... 22



GERTSCH

I
o

PCR-1 Phase Comparison Receiver

I
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WWV AND VLF 
STANDARDS 
RECEIVERS

RHF-1 High-Frequency Standards 
Receiver

— provide rapid calibration checks on frequency and 
time standards . . . frequency comparisons against 
carrier-stabilized frequency transmissions—with 
high accuracy.

High-Frequency Standards Receiver — an all transistorized 
superheterodyne receiver designed for reception of WWV 
and other high-frequency standard transmissions. Ideal in 
precision time measurements, reception of standard audio 
frequencies, pulse code modulation, and radio propagation 
notices transmitted at these frequencies. Local frequency 
standards comparisons accurate to 1 part in 107. Operates 
from either a 115/230-volt power line, or a 12-volt battery. 
Send for Bulletin RHF-1.
Phase Comparison Receiver — used with local frequency 
standards accurate to 1 part in 107 or better. Instrument 
utilizes the propagation stability of low-frequency waves, 
allowing comparisons to an accuracy of 5 parts in 1010 to 
be made in one hour. Higher accuracies, proportionately 
longer. This all solid-state unit also includes a built-in 
servo-driven, strip-chart recorder. Front-panel frequency 
selection permits rapid switching of up to 4 frequencies 
within the range of 10 to 100 KC. Send for Bulletin PCR-1.

'^ffertsc/
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
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100 kW CW

CHARACTERISTICS:

FOR DEEP SPACE COMMUNICATIONS

MICROWAVE 
TUBE GROUP

Power Output (kW) 
Drive Power (mW) 

Gain (db) 
Efficiency (%) 

Bandwidth, 3 db (Me) 
Beam Voltage (KVdc) 
Beam Current (Adc)

103
35
65
35
8.5
35
8.5

122
350
55
41
15
35
8.5

HIGH EFF. TUNEDSYNCHTUNED
Varian Associates’ new VA-858 CW amplifier kly­
stron offers the highest known power in S-band 
for deep-space communications. Developed by the 
same team of engineers who brought the industry 
the highest power in X-band, the VA-858 is con­
servatively rated at 100 kW, and in actual con­
tinued operation has delivered in excess of 175 kW. 
The VA-858 is available in four models. Tubes can 
be tuned for high gain, high efficiency, or wide 
bandwidth. With suitable stagger tuning, a 3 db 
bandwidth of 20 Me can be achieved, with a 
power gain of 50 db. Tuning range of each tube is 
150 Me below 2 Gc, and 200 Me above 2 Gc. Small 
size of the tube is ideal for antenna mounting.

If your deep-space or satellite project requires 
such exemplary tubes, Varian has (or can design) 
the tube for you. Write Tube Division.

BROAD­
BAND

TUNED

122
1000

51
41
21
35
8.5

VARIAN associates

TUBE DIVISION • Palo Alto 16, Calif.

PALO ALTO TUBE DIVISION • B O M AC DI V I SI O N • S-F-D LABORATORI ES, I NC. • SEMICON 
ASSOCIATES, INC. • VARI AN ASSOCIATES OF CANADA, LTD. • S E M I CO N O F CALI FO R NI A, I NC.


