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MARCH, 1961: 
Cover: Litton engineers demonstrate a 12‐mev linear accelerator 

developed for inspection of rocket motors – through 15 
inches of steel or 78 inches of propellent.  This is used for 
inspection of the Polaris first stage (shown). 
Off the left of the screen (missing because of binding) are the 
labels for the diagram – from the top: Beam Forming 
Network; Switch Tube; Auxiliary Supplies; RF Generator; and 
Pulse Transformer. 

pp. 8‐9: Prof. John Linvill of Stanford talks about Crane’s Neuristor 
– basically today’s neuron ‐‐ which can generate a spike or 
impulse of activity when some threshold is exceeded.  This 
two‐port element needs to be modeled and simulated in 
order to understand how it could be used to build computing 
systems. 





SUPER POWER KLYSTRONS

In
Quantity

Production
Efficiency over 40%

associates I

CALIFORNIA16,A LTOPALO
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Varian’s production capacity in 
super-power tubes may be of use 
to you. For full information and 
technical data, write Tube Division.

75 Kilowatts Average ■ 40 db Gain 
Pulse duration 2000 microseconds

march

Varian Associates has developed quantity production techniques for the 
super-power VA-842 amplifier klystron.
These mighty tubes are the largest production-model klystrons in the 
world. VA-842 tubes operate at 400-450 Me., providing 75 kW average 
power and l.25 megawatts peak power. 40 db gain, efficiency to 40%. 
Pulse duration: 2000 microseconds.
Varian’s broad experience in the design and manufacture of super power 
tubes made possible the VA-842’s record transition time from drawing 
board to delivery and acceptance—just nine months!

BOMAC LABORATORIES, INC.
VARIAN ASSOCIATES OF CANADA, LTD.
S-F-D LABORATORIES, INC.
SEMICON ASSOCIATES, INC.
SEMICON OF CALIFORNIA, INC.
VARIAN A. G. (SWITZERLAND)

JR S ■ Tunable 400 to 450 Me.

1.25 Megawatts Peak
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resistance to shock and vibration 
. . . guaranteed also to meet mili­
tary specs for operating tempera­
tures. They require no additional 
insulation before winding, and can 
be vacuum-impregnated afterward.

And now a NEW Arnold service: 
immediate delivery on your proto­
type or production requirements 
for Deltamax 1, 2 and 4-mil Type 
6T cores in the proposed EIA 
standard sizes (see AIEE Publica­
tion 430). A revolving stock of 
approximately 20,000 Deltamax 
cores in these sizes is ready for you

on warehouse shelves. Subject to 
prior sale, of course, they’re avail­
able for shipment the same day your 
order is received.

Use Arnold 6T cores in your de­
signs. Technical data is available; 
ask for Bulletin TC-101A and Sup­
plement 2A(datedJune’6O). •Write 
The Arnold Engineering Company, 
Main Office and Plant, Marengo, III.

ADDRESS DEPT. TG-3

MRNOLD
SPECIALISTS In MAGNETIC MATERIALS

SAN FRANCISCO, Office: 701 Welch Road, Palo Alto, Calif.
Telephone- DAvenport 6-9302

The hermetically-sealed aluminum 
casing method developed exclu­
sively for Arnold 6T tape cores is 
packed full of advantages for you 
. . . performance-improving and cost­
saving advantages.

It is compact: you can design 
for minimum space/weight re­
quirements. It’s extra-rigid to pro­
tect against strains. And it gives 
you maximum protection against 
environmental hazards. Arnold 6T 
tape cores are guaranteed against 
1000-voIt breakdown . . . guaran­
teed to meet military test specs for

ARNOLD 6T CORES: 
PROTECTED AGAINST SHOCK 
VIBRATION, MOISTURE, HEAT. 
AVAILABLE FROM STOCK
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Null Sensitivity Ranges:
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fits...

Weight-
Price:

Prices and technical 
data subject to change 

without notice.

NEW! 1MV FULL SCALE NULL SENSITIVITY-RECORDER 
OUTPUT-AUTOMATIC LIGHTED DECIMAL-IN-LINE 

READOUT-TAUT BAND SUSPENSION METER

Write for complete specifications.
Also ask for information on the jf A-70 recorder, 

companion to the 801H, and the Model 803.

RESISTANCE 
AT NULL

JOHN FLUKE MFG. CO., INC.
R.O. BOX 7161 SEATTLE 33, WASH.

Infinite at null
Cabinet 9%" W x 13V2" H x 14" D 
Rack 19" W x 8%" H x 13V*" D
Cabinet 25 lbs., Rack 28 lbs.
Cabinet $555.00, Rack $575.00
Prices F.O.B. factory, Seattle

■FERENCE 
'OLTAGE

precision
DIFFERENTIAL DC VOLTMETER

i
f

I

Using the same accurate principal to 
find the unknown as the beam balance, 
the Model 801H Differential Voltmeter 
gives you balanced accuracy, guaran­
tees a “good measure for your money.”

Like all jf differential voltmeters, the 
Model 801H provides infinite input im­
pedance at null over the entire 0-500 
Volt range. This jf feature is unique 
on today’s voltmeter market and is of 
prime consideration when making pre­
cise DC measurements. The source 
loading of 1 to 10 megohms above a 
nominal 10 volts, which is inherent in 
other differential voltmeters now avail­
able, cannot be tolerated when 0.05% 
or better accuracy is to be maintained.

i

PARTIAL 801 H SPECIFICATIONS
Voltage Ranges: 0.5, 5, 50 and 500V DC
Accuracy.- 0.05% from 0.1 to 500V

0.1% or 50uv, whichever is greater, below 0.1V 
10V, IV, 0.1V, O.OlVand 0.001V

Maximum Meter Resolution: 5uv
Input Impedance:
Dimensions:

_ _ -r -

&
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UNKNOWN
VOLTAGE

Extreme accuracy and stability are achieved by 
advanced circuit design which incorporates a 
chopper stabilized null amplifier and a standard 
cell reference.
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Scene: the quality-evaluation labora­
tory at the U. S. Naval Ammunition 
Depot, Concord, deep in the inscrutable 
East Bay. Cast: W. J. McBride, Jr., man­
ager, radiation division; Jacob Haim- 
son, project physicist, accelerator de­
partment, radiation division; Howard R. 
Patterson, vice president, instrument & 
equipment group; Craig S. Nunan, man­
ager, accelerator department, radiation 
division; and Sam Wenk, manager, ac­
celerator applications, radiation divi­
sion; all of Varian Associates, Palo Alto. 
Action: inspection of new Varian 1 2-mev

publications
Chairman—Peter N. Sherrill

Hewlett-Packard Co., Palo Alto

Vice Chairman—William R. Luebke
Eitel-McCullough, Inc., San Carlos

Treasurer—Berkley Baker
Litton Industries, San Carlos

Beardsley Graham, Lockheed Missiles and Space 
Division, Palo Alto

Peter D. Lacy, Wiltron Co., Palo Alto

William E. Waters, Microwave Electronics Corp., 
Palo Alto

Howard Zeidler, Stanford Research Institute

SECOND-CLASS POST- 

AGE PAID AT SAN 

FRANCISCO, CALIF.

boa

radiographic linac capable of x-ray pen­
etration through 15 in of steel or 78 
in. of solid propellant. At lower left is 
a block diagram of the newly devel­
oped unit. The 3-in. diameter accelerator 
waveguide is 98 in. long. It operates in 
S-band at 3000 me with a pulse repeti­
tion rate variable from 50 to 500 pps. 
X-rays are emitted from the rotatable 
head in line with the extended measur­
ing tape, rear, thereby making scrutable 
the interior of the Polaris first stage seen 
in the background.

section office
Manager—Grace Pacak

Suite 110, Whelan Bldg., 701 Welch Road,
Palo Alto, DA 1-1332

ADVERTISING MANAGER—Hunter 
Vinton, 16 Crescent Drive, Palo 
Alto. DAvenport 5-4815

Southern California Office—Pugh & 
Rider Associates, 1 709 W. 8th St., 
Los Angeles 1 7, Calif. HU 3-0537

SUBSCRIPTION $2.00 
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$4.00 (NON-MEMBERS) 

$5.00 (FOREIGN) PER 

ANNUM.

section officers
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Unit-s are available with outputs

DEMORNAY

Crystal Mounts

l

W-410

Visit our Booth No. 3222-3224 at the IRE Show
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NEW FERRITE-LOADED 
CRYSTAL MULTIPLIER
You have long wanted more power at Ultra­
microwave* frequencies. These ferrite-loaded 
harmonic generators deliver 10 db more power 
at the second harmonic.

<■

ft-

CLICHE' DEPT.
We not only claim 
“the most complete line” 
—we have it!

STUB TUNERS
—the finest money can buy, offering 
precise resettability . . . micrometer 
depth control . . . VSWR as high as 
20/1, as low as 1.02 . . . micrometer 
readout to .0001".

's-

ULTRAMICROWAVE' EQUIPMENT
This line—the most widely used in 
America today — has opened new 
horizons in microwave applications. 
If you are interested in higher and 
higher frequencies, get in touch 
with us—w’e’re now working with 
frequencies up to 300 KMC/sec.

UNIQUE FERRITE ISOLATORS
We use a special ferromagnetic 
compound in these units.
Result: improved unidirectivity.

Typical Specifications

Frequency range: full waveguide bandwidt 
Insertion loss: 10 db max.

Isolation: 30 db min. 
VSWR: 1.15 max 

Overall length: 5%"

MANUFACTURERS OF:
Microwave Products, Educational, 
Medical, Laboratory Instruments
For precise quantitative analysis of:
• Dielectric properties of solids and liquids
• Ferromagnetic effects
• Paramagnetic relaxation and resonance effects
• Absorption spectra of gases
• Molecular beam resonance
• Superconductivity phenomena
• Microwave accelerated particles
• Radiometry
• Velocity and phase by interferometry
• Transmission and absorption spectrometry
• Plasma diagnostics

□ 
hj !
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Exclusive features:
• Hermetically sealed
• Temp. comp. 10 5 fMc/°C, -30 to +70°C
• Covers full waveguide bandwidth
• High Q values
9 .0001 micrometer resolution

A CHALLENGE TO YOU!
Buy any one of our 1500 stock items. 
Try it. If it doesn’t meet our specifica­
tions, the person who verifies this and 
notifies us will receive a reward of $50.00.

This offer holds good for orders placed 
until the end of the month following 
publication of this issue.

WHAT IS THE FREQUENCY 
STANDARD FOR THE U.S.A.?
ANSWER: By act of congress, the U.S. Bureau 
of Standards determines the primary standard, 
based on the revolution of the earth. Our unique 
design, methods, and environmentally controlled 
calibration procedures enable us to deliver pro­
duction cavity wavemeters calibrated to an 
accuracy of 1 x 104. Transfer of frequency cali­
bration from U.S. Bureau of Standards data is 
accomplished well within the limits defined.

■ 

____

STANDING WAVE DETECTORS
Exceptionally accurate . . . patented, gearless, infin­
itely variable speed drive . . . linear displacement 
readout to .01 mm . . . direct phase readout . . . only 
30 seconds to change to any of 10 other waveguide 
sections, with perfect alignment.
Available from 5.8 KMC to 300 KMC.

OLD! OLD! OLD!
—yes, we're proud to 
have the oldest name 
in the business.



REPORTERS MEETING CALENDAR

SAN FRANCISCO SECTION O Friday, April 21

Student Chapter meeting. (Details to be announced)

EAST BAY SUBSECTION Wednesday, April 57:30 P.M.

EAST BAY SUBSECTION Monday, April 24

PROFESSIONAL GROUPS

O Wednesday, April 128:00 P.M.

Bio-Medical Electronics O Wednesday, March 228:00 P.M.

O Wednesday, April 58:00 P.M.

conventions

BOOK OF DETAILS

march 19618 — grid

Antennas & Propagation

(Details to be announced)

Circuit Theory

"Relationship of Devices, Models, and Circuits"
Speaker: Dr. John G. Linvill, associate professor of electrical engineering,

Stanford University
Place: Room 277, Cory Hall, University of California, Berkeley

PRODUCTION STAFF

ASSOCIATE EDITOR—Mary Haylock 

EDITORIAL ASSISTANTS—
Emma Scarlott, Marjorie Silva

(Joint meeting with PGED)
"The Plasma Diode"
Speaker: Dr. Raymond Fox, Lawrence Radiation Lab, Livermore 
Place: Room 277, Cory Hall, University of California, Berkeley 
Dinner: 6:30 P.M., Faculty Club, University of California 
Reservations: June Edwards, HI 7-1 100, Ext. 84203;

TH 3-2740, Ext. 5434, by noon, April 3
or Virginia Cherniak,

over 170 technical societies, universi­
ties, and other groups. The booklet, 
which comes out annually, lists at $4.00 
and can be obtained from Juanita Lutz, 
Deutsch & Shea, Inc., 230 West 41 
Street, New York 36, N. Y.

June, April, and October are the 
months with the greatest number of 
technical meetings scheduled, and New 
York City is the leading locale with 
Chicago, Los Angeles, and Washington, 
D. C., following in that order, accord­
ing to the 1961 issue of "Engineering 
and Technical Conventions."

This is a publication of Deutsch & 
Shea, Inc., manpower communications 
consultants, and lists details on almost 
700 state, regional, and national meet­
ings on technical subjects sponsored by

Talks and tour of Air Route Traffic Control Center, Fremont 
(Details to be announced)

"Information Handling Processes in Brain Systems in Computer Analysis 
of Brain Wave Data"

Speaker: Dr. W. Ross Adey, professor of Anatomy & Physiology, Univer­
sity of California Medical Center, Los Angeles

Place: Room M-112, Medical School Building, Palo Alto Stanford Univer­
sity Medical Center. Room M-l 1 2 is located in the courtyard of the wing 
in the Center nearest Hoover Tower. Approach from Palm Drive on 
Stanford Campus, which is the extension of University Ave., Palo Alto 

Dinner: 6:00 P.M., Red Cottage Restaurant, 1706 El Camino Real, Menlo
Park

Reservations: Ken Gardiner, DA 6-6200, Ext. 2659

SAN FRANCISCO SECTION
William Luebke, Eitel-AAcCullough, 

San Carlos

EAST BAY SUBSECTION
John Lavrischeff, Lawrence Radiation 

Laboratory
Hugh Gray (Photography) Hugh Gray 

Co., San Francisco

PROFESSIONAL GROUPS
ANTENNAS & PROPAGATION

Tetsu Morita, Stanford Research 
Institute

AUDIO
Stanley Oleson, Stanford Research

Institute

BIO-MEDICAL ELECTRONICS
Harmon H. Woodworth, Stanford Re­

search Institute

BROADCASTING
H. W. Granberry, General Electric Co.

CIRCUIT THEORY
R. C. Kiessling, ITT Laboratories

COMMUNICATIONS SYSTEMS
Kenneth P. Patterson, Sperry Gyro­

scope Co., Sunnyvale
ELECTRON DEVICES

Richard Borghi, Hansen Microwave
Laboratory

ELECTRONIC COMPUTERS
John Boysen, Lockheed MSD

ENGINEERING MANAGEMENT
Leonard M. Jeffers, Sylvania EDL

ENGINEERING WRITING & SPEECH
Douglas Dupen, Associated Techdata, 

Inc., Palo Alto
INSTRUMENTATION

Les Burlingame, Lenkurt Electric Co,
MICROWAVE THEORY & TECHNIQUES

Frank Barnett, Hewlett-Packard Co.
MILITARY ELECTRONICS

Jerome J. Dover, Ampex Military 
Products Co.

PRODUCT ENGINEERING &
PRODUCTION

W. Dale Fuller, Lockheed MSD
Olof Landeck, Electro Engineering 

Works
RADIO FREQUENCY INTERFERENCE

R. G. Davis, Lockheed MSD, Palo Alto
RELIABILITY AND QUALITY CONTROL

Rudy Cazanjian, Sylvania Electronic 
Systems, Mountain View

SPACE ELECTRONICS & TELEMETRY
Robert D. Baker, Granger Associates

INSTITUTIONS
D. J. Angelakos, Cory Hall, Univer­

sity of California, Berkeley 4
HISTORIAN—William R. Patton, Varian

Associates, Palo Alto

professional groups
INFORMATION THEORY ORGANIZING

Work has begun on the formation of 
a San Francisco Bay Area Chapter of 
PGIT (Professional Group on Informa­
tion Theory). Group members in the San | 
Francisco Section will receive a ques­
tionnaire concerning meeting locations 
and meeting programs with a first meet-



MEET8NG CALENDAR

Electron Devices Wednesday, April 5

Tuesday, March 288:00 P.M.

J. G. Linvill

8:00 P.M.

8:00 P.M.

Reliability & Quality Control O Wednesday, April 19

O Tuesday, March 21

news
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7:30 P.M. o

(Joint meeting with East Bay Subsection, see above)

5—East Bay Subsection/Electron Devices, Circuit Theory

12—Antennas & Propagation
19—Reliability & Quality Control
21—San Francisco Section Student Chapter

24—East Bay Subsection

Electronic Computers

"Teaching Machines"
Speaker: Richard S. Hirsch, IBM, San Jose
Place: Building 202, Lockheed Auditorium, 3251 Hanover Street, Palo Alto

ing anticipated some time this spring.
Information can be obtained from 

D. Braverman, Stanford Electronics Lab­
oratories, Stanford, California.

election
broadcasting

New officers for PGB were elected on 
January 10. They are: Hugh W. Gran- 
berry, General Electric Company, Red­
wood City, chairman; Paul Gregg, Bauer 
Electronics, San Carlos, vice chairman; 
and James Gabbert, KPEN, San Fran­
cisco, secretary-treasurer.

Reliability & Quality Control 8:00 P.M. • Wednesday, March 29

"The Optimum Use of Redundant Information to Improve Reliability" 
Speaker: W. H. Pierce, Stanford University
Place: Room 101, Physics Lecture Hall, Stanford University
Dinner-. 6:00 P.M., L'Omelette, 4170 El Camino Real, Palo Alto
Reservations: M. Muca, YO 8-6211, Ext. 2282

CHRONOLOGICAL RECAP

March 21—Engineering Writing & Speech, Space Electronics & 
Telemetry

March 22—Bio-Medical Electronics
March 28—Electronic Computers
March 29—Reliability & Quality Control

April
April
April
April
April

in the inputs to a decision ele- 
a decision ele- 

weighted vote is 
are weighted 
systems may 

redundancy.

aheadmeeting
DECISIONS, DECISIONS

Redundant information introduced to 
provide improved reliability in a digi­
tal system can be used most efficiently 
by a decision element, according to 
W. H. Pierce of Stanford University who 
will speak later in the month for the 
Professional Group on Reliability & 
Quality Control. For details, see the 
Calendar on page 9. He will present 
substantiation of the concept that if 
errors 
ment are independent, 
ment which takes a 
optimum. When the votes 
adaptively, very reliable 
be obtained with low

Engineering Writing & Speech 8:00 p.M. • Tuesday, March 21

Discussion on adoption of bylaws and future meeting topics
Place: The Red Shack, 4085 El Camino Way, Palo Alto 
Dinner: 7:00 P.M. (Social Hour, 6:30 P.M.), The Red Shack 
Reservations: Jim Weldon, YO 8-6211, Ext. 2361

new devices. Around these models is 
developed a theory useful both in analy­
sis of given systems and ultimately 
synthesis of systems to provide pre­
scribed characteristics. Solid-state de­
vices have induced the development of 
an active network theory applicable to 
the new technology but sometimes using 
suggestions from the established theory.

The consideration of two ports pro­
vides a number of interesting examples 
to illustrate the role of active network 
theory. The case of active filters will be 
examined to illustrate both the capabil­
ity and limitation of a theory built upon 
idealized models.

J. G. Linvill, who was born in Mis­
souri in 1919, received an AB in math­
ematics from William Jewell College in 
1941, SB, SM, and ScD in electrical en­
gineering from MIT in 1943, 1945, and 
1949.

From 1949 until 1951 Linvill was as­
sistant professor of electrical engineer­
ing at MIT. From 1951 until 1955 he 
was a member of the technical staff at 
the Bell Telephone Laboratory where he 
did research in transistor circuits. Since 
1955 Linvill has been at Stanford Uni­
versity where he is now professor of 
electrical engineering and director of 
the solid-state electronics laboratory at 
Stanford.

He is a Fellow of the IRE and a mem­
ber of Sigma Xi and Eta Kappa Nu.

meeting ahead
DEVICES, MODELS, AND CIRCUITS
Crane's neuristor will be described 

by John G. Linvill, at an April 5 meet­
ing, as an example of an element de­
rived from a network theory. The neu­
ristor is a hypothesized single device 
sufficient in itself for the construction 
of a computer. The meeting will be that 
of the Professional Group on Circuit 
Theory, details for which can be found 
in the Calendar on page 8.

Circuit theory for any new field cen­
ters around the identification of illumi­
nating and convenient models of its
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THE LITERARY CHAIRS

Sherrill—on to fame and riches

Seymour—of] to the big city

Zeidler—back to the ranks
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Instead of the simple, straightforward 
progression of responsibilities on the 
Publications Board provided for in the 
Section bylaws, the beginning of 1961 
found this august group in the midst 
of a fast shuffle. As A. M. Seymour pre­
pared to grasp the reins as chairman 
for the forthcoming year, word came 
from his employer, Lenkurt Electric Co., 
transferring him to New York City.

He was able to preside over a single 
meeting before his departure, and at 
this time the board was required to 
make a speed shift into the next lower 
gear, bringing Corvette-aficionado Peter 
Sherrill of Hewlett-Packard Co. into the 
chairmanship.

More than the normal number of 
openings on the board thus existing, ex­
chairman Howard Zeidler of SRI was 
persuaded to carry on through the next 
year as a plain member. The group was 
augmented by two new members, Wil­
liam R. Luebke of Eitel-McCullough, Inc., 
and William E. Waters of Microwave 
Electronics Corp., the former of whom 
immediately acceded to the vice chair­
manship. All of these details appear on 
the masthead page, but are reviewed 
here in case this apparent game of 
musical chairs may have you bemused.

As things now stand, therefore, the 
board will continue to have the benefit 
of Zeidler's experience supporting the 
capable leadership Sherrill has been 
developing during his particularly ac­
tive tenure in subordinate posts on the 
board. At the same time, all hands re­
gret the severance of an extremely 
pleasant relationship with Milt Seymour 
and look forward to another turn of 
fortune's wheel that may return him 
to the group.

The forthcoming year, or what is left 
of it at this point, is expected to be one 
of continued growth for the Grid in 
service to the Section and its slate of 
professional groups, now expanded to 
17; with still another, PGIT, making 
preliminary movements just off-stage.

That this growth in service will in­
volve a growth in size is, of course, 
obvious and an expansion in advertis­
ing lineage is necessarily a pre-condi 
tion for this. This seventh year of the 
Grid's life will therefore include at least 
one historic event. Within the next few 
months the Grid will, for the first time, 
take advertising space in an advertising 
publication to advertise its own ad­
vertising space.
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Rated Output:

Line Regulation:

Load Regulation:

Output Meters:

Protection:

inar ch 1961 grid — 11

IL _

SO W\

120 watt output, fully regulated for high power transistor and other applications! 
Fully adjustable output with current limiter for safe low power applications! 
Extremely low noise and ripple, less than 250 gv, for more applications!
High order of line, load and temperature regulation for maximum stability! 
Meets all specs from 0 to 55°C!

Temperature Range:

Output Impedance:

Cooling:

Size:

Weight:

Price:

New V 722AR provides fully regulated output 0 to 60 v, 0 
to 2 amps. Noise and ripple are less than 250 /xv rms. Continu­
ously adjustable safety circuit limits maximum current flow, 
prevents overload damage to transistors under test. Remote 
sensing terminals are provided so that the ohmic resistance of 
the supply lead does not affect regulation. Temperature-stable 
components insure dependable, “within spec” performance 
from 0 to 55°C. Good temperature stability also assures con­
stant, reliable output. Load regulation less than 5 mv for 0 to 
2 amps change. Load voltage and current meters and three- 
terminal output are provided (pos. or neg. to ground or float­
ing). Output terminals duplicated front and rear. Floating 
output permits series connection for higher voltages. And the 
V 722AR costs only $525.00!

Noise and Ripple:

Output Vernier:

Temperature Stability: Better than 0.02%/ = C or 5 mv/’C, which­
ever is larger

0 to 55°C for operation within specifications

De-. Less than 2.5 milliohms
Ac: Less than 5 milliohms in series with 4 ph

Voltage: 0 to 60 v, one range
Current- 0 to 2.5 amps, one range

Output current limiter continuously adjust­
able from less than 100 ma to 2.2 amps

Forced air

19" wide, 5MT high, 12" deep
Net 34 lbs.

$525.00

OTHER REGULATED AND KLYSTRON POWER SUPPLIES:
V 711A Laboratory Power Supply, 0 to 500 v @ 100 ma, 
$250.00 (cabinet), $255.00 (rack mount); V 712B Power 
Supply, 0 to 500 v @ 200 ma, $365.00 (cabinet), $350.00 
(rack mount); 715A Klystron Power Supply, Beam 
250 to 400 v @ 50 ma, Repeller 0 to 900 v, $300.00; 721A
Transistor Power Supply, 0 to 30 v, 150 ma, $145.00.

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

SPECIFICATIONS, e 722AR
0 to 60 v de 
0 to 2 amps de

Less than 2.5 mv for ± 10% line voltage 
change,- any output between 0 and 60 v.

Less than 5 mv for 0 to 2 amps change; 
any output between 0 and 60 v.

Less than 250 pv rms

Range, 1.3 v; resolution, 5 mv.

i0v-2amp
OUTPUT!

Never before 
a power supply 
to meet so 
many of your 
requirements—

K' | <

HEWLETT-PACKARD COMPANY
CONTACT OUR ENGINEERING REPRESENTATIVES, NEELY ENTERPRISES, FOR INFORMATION—Los Angeles, 3939 Lankershim Blvd., North Hwd 
TR 7-0721; San Carlos, 501 Laurel St., LY 1-2626; Sacramento, 1317 Fifteenth St., Gl 2-8901; San Diego, 1055 Shafter St., AC 3-8106; Phoenix, 641 E. Missouri 
Ave., CR 4-5431; Tucson, 232 So. Tucson Blvd., MA 3-2564; Albuquerque, 6501 Lomas Blvd.. N.E., AL 5-5586; Las Cruces, 114 S. Water St., JA 6-2486.
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RADIO FREQUENCY INTERFERENCE

A first set of officers for the newly 
formed PGRFI ore os follows: Peter 
Spencer, Filtron Co., Polo Alto, chair­
man; Robert J. Lathrop, Cooke Engineer­
ing Co., San Mateo, vice chairman; and 
Richard G. Davis, Lockheed Aircraft, 
Sunnyvale, secretary-treasurer.

About the middle of January the 
PGBME met to consider "Hospital Auto­
mation—Progress and Prospects." Pre­
sentation was by Mark S. Blumberg, 
M.D., senior health economist, Stanford 
Research Institute.

As he put it, hospitals need automa­
tion to improve services without pro­
hibitive increases in labor costs. They 
have the capacity for substantial capi­
tal investments. They are a likely mar­
ket for electronic equipment.

Already, as a by-product of the man­
in-space program, patient-monitoring in­
struments record pulse, blood pressure, 
temperature, respiratory rate, ecg, and 
heart sounds and signal when they are 
out of established limits In the future 
are new analytical instruments for the 
medical laboratory, automated prescrip­
tion filling and medical records keeping 
systems—and a new breed of nurse, 
keen on gadgets and trained in mathe­
matics.

Hospital automation as a market, 
however, won't be attractive to all elec­
tronics firms, even those equipped to 
meet the need. One reason is increas­
ing competition. Historically, the typical 
medical supply house has been a fam­
ily enterprise, part business and part a 
tradition of service. However, with su­
perbly equipped and well-heeled elec­
tronics giants entering the field, the 
competitive element is increased. There 
also are peculiar risks. To replace an 
existing practice a "quantum jump" in 
superiority may be necessary because 
of institutional unwillingness to change 
to something just a little better. On the 
other hand, the current pace of discov­
ery in the chemical and electronics fields 
poses risks of obsolescence.

Decisions by electronics manufactur­
ers, based on balancing opportunity in 
the hospital automation market against 
risk, will rest upon knowledge of medi­

cine and of hospital economics as well 
as of electronics. For example, medical 
records might seem to present an oppor­
tunity for data processing equipment 
use. However, the records keeping 
budget is but 0.5 to 2 per cent of a 
hospital's total. Moreover, records-keep- 
ing for the purpose of deriving medical 
statistics probably will be contracted by 
the hospital to a regional agency.

The nursing budget, 26 per cent of 
the total, is a challenge to management 
and technology. So is medication paper 
work, 5 per cent; and laboratory, 5 per 
cent.

"Idleness" accounts for 10-15 per cent 
of nursing time, being principally at­
tributed to the necessity of standby 
nurses to handle peak patient loads— 
"a concomitant of hospitals' very erratic 
case loads." Suggestions for reduction 
of standby time include establishment 
of a community-wide mobile nursing 
pool.

Patient monitoring instruments for 
critically ill patients requiring constant 
care, also may reduce nursing time. 
However, it is emphasized that the 
principal goal of automation is not so 
much straight cost reduction as it is 
better patient care without exaggerated 
increases in labor cost.

If someone could develop a time-sav­
ing handwashing device—"not just a 
better soap"—another cut in nursing 
time could be made. Nurses in pediat­
rics would spend up to one-eighth of 
their time washing their hands if they 
followed rules to the letter.

Obstetrics eventually will be the most 
heavily instrumented ward in the hos­
pital, because the first day of life is by 
far the most hazardous.

Some laboratory instruments might 
become almost universally used if they 
could reduce lab time. If, for example, 
the analysis of female smears, male 
sputum, and urine sediment of both 
sexes could be largely automated, pre­
ventive medicine would have a power-

(Continued on page 14)

Don Smith and Roy Roberts of Melabs; Olof Landeck, Electro Engineering 
Works; and Lloyd Addleman, Melabs, enjoy the coffee period following the 

PGPEP meeting reviewed in the February issue. Roberts was speaker

engineering unity
ABOUT THE PROFESSION

Culminating an extensive research 
project performed by a special commit­
tee of the San Francisco Section, the 
following information is provided for 
the general illumination of the member­
ship It is basically a report on engineer­
ing registration. The committee, ap­
pointed by Chairman Dunn in August 
1960, consisted of John S. McCullough, 
Litton Industries; and A. E. Siegman, 
Stanford University.

Originally rendered at an Operating 
Committee meeting of December 8, the 
report is printed in small type and con­
tinued to the back of the issue not 
through a lack of appreciation for its 
importance, but simply because of the 
limitations of space in the Grid and the 
desire to print the material in full. It 
will be found both informative and in­
teresting and its absorption by all mem­
bers concerned about the future of en­
gineering with respect to registration 
and other organizational movements is 
recommended.

(1) The following is a collection of 
facts gathered during an informal study of 
the topics named above. The original intent 
was to study only the question of registra­
tion of engineers. However, this question 
seems to be at least partly tied in with 
the broider question of "engineering unity," 
and so the latter topic was added. The in­
formation presented here is not guaranteed 
to be complete or definitive or necessarily 
absolutely accurate; it is only the results 
of an initial survey over conveniently avail­
able sources.

(2) Various references are cited in the 
following. Copies of many of these refer­
ences may be found in the files of the IRE, 
San Francisco Section.

(3) A suggested policy for the San 
Francisco Section is attached at the end 
of this report.
The Concept of Engineering Unity

(1) There exist, at present, a wide va­
riety of technical societies and institutes, 
such as the IRE, devoted to various specific 
branches or fields of engineering. Some 
of these groups limit their activities strictly 
to serving the technical needs of their mem­
bers. Others also carry out in varying de­
grees nontechnical activities having to do 
with such things as education, economic 
matters, legislative matters, questions of 
national policy, labor relations, employment 
matters, and the like.

(2) Besides the activities of the indi-
(Continued on page 23)
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Tektronix, Inc.
PALO ALTO FIELD OFFICE 

3944 Fabian Way • Palo Alto, California • DAvenport 6-8500

. . . thru INTERCHANGE-ABILITY 
to accept any one of 16 Tektronix “letter-series" 
plug-in units for display and measurement of almost 
any signal in almost any laboratory application.

zry:

- —

to hold off the start of the horizontal sweep from 1 
microsecond to 10 seconds after receipt of a trigger­
ing signal—in two modes of jitter-free operation:

Triggered—when the delayed sweep is started by the 
signal under observation.

Conventional—when the delayed sweep is started by 
the delayed trigger.

1 Dual-Trace . . . with a C-A Unit
2 Differential Input . . . with D Unit (high de sensitivity) 

E Unit (low-level), or G Unit (wideband)
3 High-Gain . . . with an H Unit
4 Fast-Rise . . . with K or L Unit
5 Pulse Sampling . . . with an N Unit
6 Strain Gage or Bridge Measurements ... with a Q Unit
7 Transistor-Switching Time . . . with an R Unit
8 Diode-Recovery Time . . . with an S Unit
9 Detailed Waveform Analysis . . . with a Z Unit

TYPE 545 A

Ll__5
r—.

Delayed Sweep display of a pulse 
chain—with the fourth pulse inten­
sified by trace brightening This 
brightened area indicates the de­
layed sweep start and duration. With 
both the start and duration adjust­
able, It Is possible to Include any 
portion of the displayed waveform 
In the brightened area.

. . . thru ADAPT-ABILITY
to aid in setting up—with color-correlated controls— 
“single shot", recurrent, or triggered main sweep 
presentations, or either conventional or triggered 
delayed-sweep presentations.

Fast Risetime—12 nanoseconds with K, L, R, S Units.
Wide Sweep-Speed Range—0.1 /xsec/cm to 5 sec/cm 

in 24 calibrated steps.
10-KV Accelerating Potential—for sharp traces at 

low repetition rates.
Amplitude Calibrator—18 steps from 0.2 mv to 100 v in 

18 steps.
Electronically-Regulated Power Supplies.

Type 545A (without plug-in units)

TEKTRONIX TYPE 541A
Less versatile than the Type 545A, the Type 541A 
does not have the single sweep feature or TIME 
BASE B—with its facility for sweep delay. All other 
specifications of the Type 541A are similar to the 
Type 545A.
Type 541A (without plug-in units).

Prices f.o.b. Factory

Your Tektronix Field Engineer will be happy to display the 
capabilities of the Type 545A or Type 541A (or rack-mount 
versions, RM45A and RM41 A) with various plug-in units in 
your own dc-to-30 MC applications. Call him.

Delayed Sweep display ol the fourth 
pulse—expanded the full width ol 
the screen. This expanded presen­
tation permits precise incremental 
measurements along a complex 
waveform, high magnification of a 
selected portion of an undelayed 
sweep, with jitter-free magnifica­
tion up to 10,000 times.

^^VERSATILITY
In a DC-to-30 MC Oscilloscope ,1 

____ s'

- XT

TEKTRONIX FIELD OFFICES: Albuquerque. N. Me*. • Atlanta. Ga • Baltimore (Towson. Md.) • Boston (Lexington. Mass ) • Buffalo. N.Y. • Chicago (Park Rdge. Hl) • Cleveland. Ohio • Dalias.
Den.er Colo • Detroit (Lathrup Village. Mich.) • Endicott (Endwell. N.Y.) • Greensboro. N C • Houston. Texas • Ino anapol'S. Ind • Kansas Gt, (Miss on. Kan ) • Los Angeles Area (Eas ,  
Fne ra Cntif • West Los Angeles. CaM ) • Minneapolis. Minn. • New York City Area (Aloertson. L.l. N.Y • Stamford. Conn • Un.on. N J ) • Orlando. Fia • Pn.'aoe.'ph.a. Pa. • Pnoen.x (Scottsda'e Anz ) 
Pcugnieeps e. N Y. • San Diego. Calif • San Francisco (Palo Alto. Calif) • St Petersburg. Fla • Syracuse. N.Y • Toronto (WiHowdaie. Ont). Canada • Washington. D.C (Annandale. Va ).
TEKTRONIX ENGINEERING REPRESENTATIVES: Hawthorne Electronics. Portland. Oregon • Seattle. Washington. Tektronix is represented in twenty overseas countr.es b, qualified engineering organizations 
In Europe please write Tektronix Inc., Victoria Ave., St. Sampsons. Guernsey C.I., for the address of the Tektronix Representative in your country.

----"V
r -■ --

<3 ----

countr.es


a

review

■
—grid march 2 96/

MORE HOSPITALS

ful new tool in combating cancer.
Capital investment ranges from 5 to 

10 per cent of hospitals' budgets, indi­
cating they can afford the relatively 
large investment of automation if sav­
ings in labor costs can thereby be ef­
fected. —ROBERT HARDGROVE

Samuel A. Ferguson, vice president and general manager, Mountain 
View operations of Sylvania Electronic Systems, a division of Sylvania 
Electric Products Inc., died February 5 at Palo Alto-Stanford Hospital of 
malignant head tumor. He was 44 years old.

meeting
STRAIGHT AND NARROW PATH

The joint meeting of the PGED and 
PGMTT at Stanford on February 15 
heard an interesting talk on the pro­
posed two-mile-long linear electron ac­
celerator known as Project M. The 
speaker was Dr. Kenneth Mallory, re­
search associate at Stanford and a mem­
ber of the team doing design studies 
for the project. He substituted for Dr. 
Gregory Loew, who was unable to 
speak as originally scheduled.

A series of progressively more pow­
erful linear accelerators has been built 
at Stanford since World War II, the lat­
est of which is capable of accelerating 
a pulsed electron beam to 700 mev 
Theoretical studies based on experience 
with these machines showed that there 
is no fundamental obstacle to building 
a very much more powerful accelerator 
with the same basic design. Further­
more, loss of beam power due to radia­
tion makes circular-orbit electron accel­
erators impractical for energies above 
10 bev, so that the linear accelerator 
becomes the only practical design ap­
proach.

These considerations led to the Proj­
ect M proposal which is currently await­
ing authorization by Congress. It is 
envisioned that the project will pass 
through two stages in which different 
performance goals will be reached. In 
the first stage a beam voltage of 20 
bev will be attained with an average 
current of 30 microamperes. In the sec­
ond stage the corresponding figures will 
be 40 bev and 60 microamperes. By 
way of comparison, existing and pro­
posed proton synchrotrons having beam 
energies of the same order of magni­
tude have average currents less than 
0.003 microamperes. Hence it may be 
expected that high-energy nuclear par­
ticles will be produced by the Project M 
beam in quantities of the order of 10* 
times larger than is now possible.

Of the many challenging engineering 
problems connected with the project 
only a few can be mentioned briefly. 
The electrons will be accelerated inside 
a two-mile-long, Ve-in.-diameter disc- 
loaded waveguide, the dimensions of 
each section of which must be held to 
tolerances of a few ten-thousandths of 
an inch. The requirement on the straight­
ness of the guide over this distance is 

(Continued on page 16)

try and people, I most vividly re­
member our serious, stable Sam 
Ferguson as the only member of 
the group who tried and managed 
to get through a "schuhplattler" or 
shoe-slapping dance in a beer gar­
den on one Saturday evening in 
Salzburg. He was always good 
company, and a comfortable fellow 
to have around.

After several years, he was pro­
moted to director of the electronic 
defense laboratories, and with the 
continued growth of Sylvania, in 
1957 he became manager of the 
Mountain View operations, with an 
elevation to vice president in 1959. 
Sam exhibited excellent organiza­
tional and administrative abilities 
and a continuing growth in this ca­
reer could have been easily pre­
dicted.

The first indication of the disease 
which caused his death occurred at 
the end of 1959 and this was diag­
nosed and operated upon very 
early in 1960. He was then pre­
sented with the situation that is 
often discussed or written about— 
given a short time left to live, how 
shall you order the last few months 
of your life. The answer depends 
so much on how happy an indi­
vidual is with his work, his family, 
and his daily routine. Sam chose to 
continue his work when he was 
able to return, and without any 
concessions to his health or short 
future, right up to the inevitable 
relapse and final return to the hos­
pital. He was cheerful and good- 
natured to the last. He was a good 
man to have known and a good 
friend. —M. l.

I first met Sam when he joined 
what was then a handful of people 
organizing the Sylvania electronic 
defense laboratory (EDL). He had 
been in the Los Angeles area as as­
sistant technical director of the Du­
mont Laboratories for a short pe­
riod after service with the Signal 
Corps during the Korean period. 
Sam possessed the needed com­
bination of technical background 
and knowledge of Signal Corps 
programs and Army requirements 
which was invaluable in establish­
ing the working philosophy of the 
EDL and as a means for effective 
utilization of the output of the lab­
oratory by the Signal Corps. As 
manager of technical liaison for the 
two critical first years, he formed 
a sound basis for the future effec­
tiveness of this military-industry in­
novation by the Signal Corps. His 
stable nature and basic good hu­
mor, and his effectiveness in nego­
tiation and administration, carried 
him and the enterprise through 
many critical periods.

Some incidents or periods stand 
out sharply against the hazy back­
ground of years gone past. In the 
formative days of EDL, I accom­
panied Sam on an extended inves­
tigation of the field problems and 
needs of the Signal Corps in what 
was then occupied Germany and 
Austria. It was an exciting period 
with long hours, sometimes under 
arduous conditions, and at other 
times relaxing in the adult play­
land of the civilian admitted to PX 
privileges. Despite all the wonders 
of the scenery and the fascination 
of learning about a foreign coun-
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tracks or loss of contact with the re­
cording or playback head. Possibility 
of signal dropout or garbled or weak 
signals are minimized and reliability 
of recorded data is assured.

The superiority of “Mylar” can 
make an important contribution to 
reliability of your magnetic tape sys­
tem. Ask your magnetic tape sup­
plier to recommend the specific tape 
of “Mylar” for your needs.

the high initial tear strength of 
“Mylar” reduces chance of breakage 
and subsequent failure to record crit­
ical information. Chart 3 compares 
initial tear strength of “Mylar” and 
acetate. In addition, “Mylar” has 
the highest tensile strength of any 
instrumentation tape base. And 
“Mylar” does not lose its toughness 
with age, repeated playbacks or stor­
age because it has no plasticizer to 
dry out.

INITIAL TEAR STRENGTH 
(GRAVES TEST) 

per ASTM D-1004-49T
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Less signal dropout.
Chart 1 shows that dimensional 
change in “Mylar” with humidity 
change is negligible compared to ac­
etate. This exceptional stability pre­
vents tape shrinking, swelling or cup­
ping that could result in shifting of
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- - .005
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Coefficient of humidity expansion:
Cellulose Acetate—15 x 105 inches/inch/% R H. 
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Fewer garbled signals.
If magnetic tape picks up or loses 
moisture unequally across the tape 
width there will be a difference in 
length between the edges and center. 
Chart 2 compares this effect for 
“Mylar” and cellulose acetate tapes. 
Because “Mylar” is virtually non- 
hygroscopic there is no dimensional 
difference between edges and center 
to cause poor registration of timing 
across adjacent tracks on the tape.

Less tape breakage.
Since most breaks start as edge nicks,

+ 25 150 +75 
RELATIVE HUMIDITY

-75 -50

DU PONT

MYLAR
POLYESTER FILM

Much information recorded on mag­
netic tapes can never be replaced be­
cause of the tremendous cost of du­
plicating test conditions. You can 
protect your investment in such val­
uable data with tapes of “Mylar”* 
polyester film. Their small addi­
tional cost is negligible compared to 
the cost of the data they contain. 
Here’s why they provide higher re­
liability than any other tapes:

CHART NO. 1

E. I. duPont de Nemours & Co. (Inc.) — ?
Film Department Room 13, Wilmington 98, Delaware

Please send free, 12-page booklet of comparative test data to help me evaluate mag­
netic tape reliability.
Name
Company.
Address
City  

Magnetic tapes of “Mylar”®
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Reliability considerations at the EBSS/ 
PGEM/PGRQC meeting brought to­
gether Alexander J. Stripeika, Lawrence 
Radiation Lab and PGRQC chairman: 
Robert A. Davis, Phil co Corporation; 
Speaker John T. Lavrischeff, Lawrence 
Radiation Lab and EBSS chairman; and 
PGEM chairman Oscar Simpson, Philco

MORE PROJECT M
so stringent that distortions due to small 
earth movements may make frequent 
realignment of the guide necessary un­
less some compensating device is used, 
such as strong focusing of the beam.

Radio-frequency power will be fed to 
the accelerator from a large number 
(250 to 1000) of klystron amplifiers dis­
tributed at equal intervals along the 
length of the accelerator. Each of these 
klystrons will be rated at over 20 kw of 
average power, in the form of 360 
pulses per second of 2.5 microseconds 
duration.

The accelerator will ultimately con­
sume 130 megawatts of power. The 
beam power will reach 2.4 megawatts, 
presenting some interesting heat-dissi­
pation problems in addition to the ra­
diation-shielding problems at the target 
end. ----- E. F. BARNETT

subject, "The Component Approach to 
Reliability" at a late January meeting 
in Oakland. Sponsors were the East Bay 
Subsection jointly with the PGEM and 
the PGRQC.

As Lavrischeff stated his objective in 
the presentation, it was to stress the 
results and worth of the least costly 
effort in reliability programs and the 
use of engineering know-how to evalu-

meeting review
NO ROOM FOR WISE GUYS

Urgent need for electronic systems 
and instrumentation often tends to push 
equipment into the hardware stage pre 
maturely. There it may not perform as 
intended, nor perform for as long a 
period of time as required, according 
to J. T. Lavrischeff, reliability engineer 
at the University of California Lawrence 
Radiation Laboratory. He spoke on the

meeting review
NEW ANGLES ON PHASE

Different methods are required to per­
form phase measurements in different 
regions of the overall range from 1 cps 
to 2000 me, according to Dr. Paul 
Yu, who spoke before the Professional 
Group on Instrumentation early in Feb­
ruary. This effect comes about because 
of the appearance of new parameters.

Speaking to approximately 50, Dr. 
Yu, president of Ad-Yu Electronics Lab­
oratories, Passaic, New Jersey, an­
nounced his subject as, "State of the 
Art in Precise Phase Measurement from 
Very Low to High Frequencies."

Yu described: cathode-coupled limit­
ers with stabilization by negative feed­
back which give 0.25-degree accuracy 
in the frequency range 1 to 500,000 
cps,- an instrument based on the vector 
differences of two input voltages, avail­
able to measure phase angles in the 20 
to 100,000 cps region; another instru­
ment which compares an incoming sig­
nal with a standard precision time-delay 
network capable of being adjusted con­
tinuously for measurements in the 100 
kc to 15 me region; and a continuously 
variable delay line, constructed coaxi­
ally, used as a standard for signal 
comparisons in the region from 15 to 
2000 me. Slides and other visual aids 
were used to augment the presentation

—L. G. BURLINGAME

THE PHOENIX CONFERENCE

The technical program has been set 
for the 1961 conference of the Seventh 
Region of the Institute of Radio Engi­
neers in Phoenix April 26-28, according 
to information released by George Roy- 
den, conference chairman. All sessions 
and industrial exhibits will be at the 
Hotel Westward Ho, located in the cen­
tral business district.

Opening remarks Wednesday morn­
ing, April 26, will be made by C. Wes­
ley Carnahan, director of the Seventh 
Region and director of central research 
planning for Varian Associates.

Sessions, subjects and speakers will 
be as follows:

New Problems for Electronic Engineers (morn­
ing of April 26)—"Problems Associated with 
Crowding of Frequency Spectrum," Dr. D. E. 
Noble, executive vice president, Motorola, Inc.; 
"Problems Associated with Electronic Control in 
Industrial Operations," Clair C. Lasher, general 
manager, General Electric Co., computer depart­

ment.

Panel discussion—Spectrum Management, Mar­
shall Davie, Jr., of Rond Corp., moderator (Wed­
nesday afternoon, April 26)—"Land Management 
Problems of the U. S. Forest Service on Mountain- 
top Sites for Electronic Installations," William B. 
Morton of U. S. Forest Service; "Status of the De­
fense Mutual Interference Problem," Col. Emmett 
R. Reynolds, U. S. Army, and Henry Randall, Of­
fice of the Director of Defense Research and En­
gineering; "Frequency Management in Army Elec­
tromagnetic Compatibility Program," Charles 
Gregory, and "Data Display Requirements for 
Interference Prediction and Control," D. R. J. 

White, Frederick Research Corp.

Control Theory and Practice (Wednesday after­
noon, April 26)—"A-C Instrument Servo with Error-

Controlled Damping Coefficient," P. B. Krishna- 
swamy, Roy Schmoock and Donald L. Hom 
Fisher & Porter Co.; "A Special Purpose Cross 
Correlator with Application to Servo Analysis,' 
Robert C. Howard of Giannini Controls Corp., 
"Signal Filtering in Digital Control Computer 
Systems," W. M. Gaines of General Electric Com­
puter Department; "Adaptive Filtering in Digital 
Control Computer Systems," R. C. Dorf, M. C. Far­
ren, and C. A. Phillips of U. S. Novy Postgrad­
uate School; and "Synthesis of Double-Terminated 
Active Networks Using Negative Impedance Con­
verter, " King-sun Fu of Purdue University.

Student Prize Paper Contest (Wednesday eve­
ning, April 26), organized by Dr. C. L. Hogan of 

Motorola Semiconductor Products Division.

New Problems in Frequency Interference (Thurs­
day morning, April 27)—"Survey of Electromag­
netic Effects Associated with the Thermonuclear 
Devices Teak and Orange, "R. Sanders of Hughes 
Communications Division; "Control of Interfer- ■ 
ence Between Satellite Communication Terminals [ 
and Surface Services," Dr. W. L. Firestone of Ma- • 
torola, Inc.; "Control of Surface-Service Interfer­
ence with Communication Satellites," S. G. Lutz 
of Hughes Research Laboratories; and "Adoptive 
Communication Techniques os they Apply to Radio 
Control Systems," Jona Cohn of Motorola, Inc.

Magnetic Logic in Computer Circuits (Thursday 
morning, April 27)—"Principles of Multioperture 
Magnetic Logic," Leslie Norde of Motorola Inc.. _ 
"The Use of Multiaperture Magnetic Logic in 5 
Digital Computers," Dr. Edwin K. Van de Riet of 
Stanford Research Institute; "Implementation of g 
Boolean Algebra with Integrated Magnetic Logic.” 
L. R. Smith of Motorola Inc.; and "Field Computer ■ 
Using Pulsed Magnetics," J. W. Heermons of IBM

Panel discussion—The User Looks at Computer ■ 
Control (Thursday afternoon, April 27)—Dr. Thom- I 
as L. Martin, dean of engineering, University of I 

Arizona, moderator. ■

Microwave Tubes and Antennas (Thursday after- ■ 
noon, April 27)—"Generating High Power Gauv ■ 
sian Pulses in a Klystron Amplifier for Toccn 
Service," Harold R. Jones of Eitel-McCullough | 

Inc.; "PPM Focusing of Low-Noise and Serrodyne 
TWT's," William J. Fleig of Microwave Electronics

(Continued on page 18)

ate the capability of a part, sub-assem­
bly, or assembly in relation to an entire 
system. His warning to reliability per­
sonnel was that they must not become 
known by their "I told you so" attitude, 
but must exhibit their prowess in de­
termining how a part will perform its 
task as it passes through all the var­
ious steps leading up to final operation.

After showing a couple of specific 
examples of how the component ap­
proach to reliability works—one on the 
prediction of failure rates by use; and 
a second on the application of acceler­
ated life testing of parts to the deter­
mination of life expectancy—Lavrischeff 
concluded by restating his conclusion: 
that a reliable device must be de­
signed that way, that the engineer 
or systems coordinator who originates 
it is in the best position to make it 
reliable, and that it is not really de­
signed until it is reliable. He finished 
by emphasizing the urgency for ah 
engineers who design electronic equip­
ment to become familiar with the prob­
lems of reliability, the techniques for 
solving them, and the means of apply­
ing this knowledge to all their work.

—GEORGE S PELVIS



■ ■A

-

-

-

inarch 1961 grid—17

A special breed of generalist for Space Technology Leadership

America’s dramatic accomplishments in space technology are made possible not only by developments in science, but by advances 
in technical management concepts. A new type of generalist has emerged to meet the demands of systems engineering and 

technical direction of complex missile and space projects. This technical manager combines a broad knowledge of science and 
engineering with the leadership capability to fuse the disciplines of creative specialists into a dynamic, effective team • In its six 

years as a principal contractor for the Air Force, NASA, and ARPA, STL’s hard core of technical management generalists has set 
the pace in developing new members of this very scarce breed © Their unique ability is the prime asset in Space Technology 
Leadership o Scientists and engineers who would add this new management dimension to their professional careers are invited to 
submit their resumes to STL, where they will receive meticulous attention.
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SPACE TECHNOLOGY LABORATORIES, INC. p.o. box 95005P. los angeles 45. cal.fornia

Los Angeles • Santa Maria • Edwards Rocket Base • Cheyenne Cape Canaveral • Manchester, England • Singapore • Hawaii
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(electronics)

Phone, or send resume to:

825 SAN ANTONIO ROAD
PALO ALTO

IDAvenport 6-0744

(Inquiries handled in confidence. No fee charged, of course.)
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PROFESSIONAL & TECHNICAL RECRUITING ASSOCIATES
(a Division of the Permanent Employment Agency)
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chairman; Alan T. Waterman of Applied 
Electronics, Stanford University, vice- 
chairman. Hospitality—John A. Chartz 
of Dalmo Victor Co. and Donald B. 
Harris of SRI, co-chairmen.
Show Committees

Answering to Calvin K. Townsend, 
Jennings Radio Mfg. and show director, 
are the following Exhibits—Jack Sil- 
havy of Varian Associates, chairman; 
Berkley J. Baker of Litton Industries, 
electron tube division, vice-chairman. 
Visitors' Service—W. A. Melchior of 
Eichorn & Melchior, Inc , chairman; Nor­
man P. Hicstand of Varian Asociates, 
vice-chairman. Registration—Robert E. 
Johnston of Jennings Radio Manufac­
turing Corp , chairman; Fred J. Mac- 
Kenzie of Stanford Research Institute, 
vice-chairman. Cocktail Party—Emmet 
G. Cameron of Varian Associates, 
chairman; Glenn A. Walters of Dalmo 
Victor Co , vice-chairman. Distributor- 
Represer ;alive Conference—Elvin Feige 
of Elmar Electronics, chairman; Charles 
N. Meyer of /\Aeyer and Ross Co., vice- 
chairman. Industrial Design Competi­
tion—Carl J. Clement, Jr. of Hewlett- 
Packard Co., chairman; J. W. Stringer 
of IBM, San Jose, vice-chairman.

Heading Public Relations, which an­
swers to Don Larson, manager of 
WESCON, are Peter N. Sherrill of Hew­
lett-Packard Co., chairman, and Charles 
Elkind of IBM, San Jose, vice-chairman.

COMMITTEE ORGANIZATION 1961
An impressive array of talent has 

been organized to lead the main com­
mittee functions of the 1961 Western 
Electronic Show and Convention in San 
Francisco next August 22-25. Albert J. 
Morris, Radiation at Stanford, WESCON 
board chairman, and O. H. Brown, Ei- 
mac, chairman of the executive com­
mittee announced the following: 
Convention Committees

Answering to Dr John V. N. Granger, 
Granger Associates and convention di­
rector, are the following: Technical 
Program—E. W. Herold of Varian 
Associates, chairman; L G. Clarke of 
Stanford Research Institute, vice-chair­
man. Facilities—Robert Craig of Han­
sen Laboratory, Stanford University, 
chairman; H. M. Meyer of Stanford 
Research Institute, vice-chairman. Field 
Trips—Richard J. Reynolds of Hewlett- 
Packard, chairman; Robert E. Miller of 
Applied Electronics, Stanford University, 
vice chairman. Women's Activities — 
Mrs Bernard M. Oliver of Los Altos 
Hills, chairman,- Mrs. Norman H. Moore 
of Atherton, vice-chairman. All-Industry 
Banquet—John S. McCullough of Litton 
Industries, Inc., electron tube division, 
chairman; Cortlandt Van Rensselaer of 
Hewlett-Packard Co., vice-chairman. Fu­
ture Engineers Show—Jack L. Melchor,

One of America's oldest, largest and most versatile consulting industrial research 
organizations, with a facility in the San Francisco Bay Area.

MORE CONFERENCE
Corp.; "Some New Crossed-Field Tubes for High 
Resolution Radars," Joseph A. Soloom of S.F.D. 
Laboratories, Inc.; "Waveguide-Fed Biconical 
Horn," Anthony Maestri, Jr., of Melpor, Inc , and 
"Performance Characteristics of a Horn-Reflector 
Antenna," L. E. Hunt, D. C. Hogg, and A. B 
Crawford of Bell Telephone Laboratories.

Analysis Techniques for Radio Interference 
Problems (Friday morning, April 28)—"Close 
Channel Operation of SSB Receivers and Trans­
mitters," Charles E. Blakely of Georgia Institute 
of Technology; "A Model for Prediction of Radar 
Interference," Russell A. Rollins, Jr., G Minty, 
W. DeHart, J. Dute, R. Legault, Y. Morita, J 
Riordan, and N Smith of the University of Michi­
gan; and "Radio Frequency Interference Predic­
tions for Quick Fix Decisions," J E. McShulskis, 
J. H. Mills, and D. R. J. White of Frederick Re­
search Corp.

Process Control Instrumentation (Friday morn­
ing, April 28)—"Automatic Electronic Quadrature 
Rejection in Electromagnetic Flowmeter Systems," 
Roy Schmoock and Donald Ham of Fisher & Porter 
Co., "Transformers, Transformer-type Transducers 
and their Application in Process and Industrial 
Control Systems," Raymond E. Claflin, Jr., of 
Claflin Associates; "A Novel Electropneumatic 
Temperature Controller," Leslie R Axelrod of 
Powers Regulator Co.; and "Some New Techniques 
for Record and Processing Vibration Test Data," 
Roy M. Tidwell of Sandia Corporation.

Bandwidth Conservation and Interference Elim­
ination (Friday afternoon, April 28)—"Communi­
cations Central, AN/MRC-66," Albert J. Toberman 
of Motorola Research Laboratory; "Hydroacousti­
cal Simulation of Antenna Radiation Characteris­
tics," Anthony Maestri, Jr., of Melpor, Inc.; 
"Practical Design Guides for Interference Reduc­
tion in Electronic Equipment," R. F. Ficcki of RCA 
Service Co.; and "Design and Development of a 
Bondwidth Compression System," Harvey L. Mor­
gan of Phoenix.

PhD EE, or equivalent, to work closely with solid state physicist and physical 
chemist in ELECTRONICS MATERIALS DEVELOPMENT, MICROMINIATURIZATION 
and act as consultant on CIRCUIT DESIGN problems.
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Service on these instruments:
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Daytronic Corp.

Di-Tran Corp. Massa Div. of Cohu

John Fluke Mfg. Co. (Calif, only) Millivac Div. of Cohu

McCarthy now SERVICES, REPAIRS.
and CALIBRATES all instruments it sells

Sensitive Research Instrument Co.

Sorensen

McCarthy associates, inc.
ENGINEERING SALES & SERVICE

march 1961

Every instrument represented by McCarthy can now be serviced and repaired 
at the Pasadena headquarters—in-warranty, and out-of-warranty. No longer is 
it necessary to send instruments back to the factory.

Calibration is also provided—at servicing time, or on a regular mainten­
ance basis. Standards used are certified by the National Bureau of Standards— 
hence we can guarantee traceability to the Bureau.

"WASHINGTON—The Federal Com­
munications Commission authorized ITT 
Federal Laboratories, Nutley, N. J., to 
operate an experimental radio station 
that will bounce signals off the moon 
and off space satellites for reception on 
earth.

"The concern is a division of Inter­
nal Telephone & Telegraph Co., New 
York."
—From the Wall Street Journal, January 

13, 1961.
Ah there, Sosthenes!

—saves freight charges and shipping time for customers

wescon — north
PROGRAM PLANNING

Early work on the technical program 
for the 1961 WESCON has developed 
several points of immediate interest to 
authors expecting to participate in the 
convention August 22-25 in San Fran­
cisco. E. W. Herold, chairman of the 
technical program committee, reported 
for Albert J. Morris, WESCON board 
chairman, and Dr John V. N. Granger, 
convention director, the decision of the 
WESCON board to reproduce individual 
preprints of the papers. They will be 
made available at a nominal charge in 
advance of the presentations.

Authors scheduled for the technical 
program will be asked to submit papers 
to WESCON headquarters in reproduci­
ble form by July 1. There will be no 
restriction on authors for post-conven­
tion publication of their material in 
journals and magazines of choice. Au­
thors will be encouraged to seek pub­
lication, Herold said, and are assured 
of assistance from WESCON.

Discussions to Be Continued
Herold said the technical 

committee has decided to develop fur­
ther the "new look" approach initiated 
at the 1959 WESCON. "In this ap­
proach," he said, "technical sessions 
will include invited discussion of all 
formal papers by internationally known 
experts, as well as floor discussion, 
thereby enhancing interest considerably 
over presentation of the papers alone. 
In addition to submitted papers, the 
committee promises to exploit new me­
dia for exceptional invited papers and 
expects the program content to be the 
best in history."

Special Session on Radio Astronomy
Herold further announced that a spe­

cial radio-astronomy session will be 
held jointly with the International As­
tronomical Union, whose worldwide 
members will be meeting simultane­
ously at Berkeley.

Among the program departures will 
be special attention to the generation, 
detection and application of coherent 
infrared and optical electromagnetic 
radiation, using the latest quantum- 
electronic techniques.
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But you can’t eat satisfaction! That’s why our pay scale matches anyone’s 
and, in many instances, is better.

However, an engineer’s inward fulfillment comes from a difficult job 
well done, not just from counting the digits on his check. Satisfaction from 
whipping a problem, finding the answer, making the answer work. Call 
it what you will, pride, ego, or what have you, it remains the most necessary 
ingredient a good engineer must possess. Our engineers have it and their 
fine creative performances show it.

Because RCA West Coast continues its rapid expansion movement, 
we’re looking for this kind of satisfied engineer right now. Are you one 
of these:

Advanced Systems Engineers, Development and Design Engi­
neers, and Project Engineers with experience in these areas: Elec­
tronic Countermeasures, Data Processing and Computer Systems, 
and Missile Ground Support Systems.

For more about us and your profitable future, follow the advice in the 
box at right.
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KGA
WEST COAST

Call collect or write: 
Mr. T. M. Ripley 
EMpire 4-6485 

8500 Balboa Blvd.
Dept. 261-C

Van Nuys, California

Money
alone is not a true measure 
of an engineer’s satisfaction

Tot
All Qualified 

Appficanu y

RADIO CORPORATION OF AMERICA
WEST COAST MISSILE AND SURFACE RADAR DIVISION

The name you know is the place to grow! <*
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□ Development team working on RCA

JACK KAUFMAN

Representing:

Consolidated Electro-1
CONNECTORS
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DESIGN AND DEVELOPMENT 
ENGINEERS

SPECIFIC OPENINGS AT 
RCA WEST COAST ARE:

technical 
assistant 
opment.
those of

swings
IT IS REPORTED:

126 - 25th Avenue 
San Mateo, California 

Fireside 1-4942

Gladding McBean & Co.
TECHNICAL CERAMICS

Guardian Electric Mfg.
RELAYS, STEPPERS, CONTACTORS, 

PROGRAMMATION

ROTARY SWITCHES,' COMMUTATORS

□ Sponsored Programs.
□ SENIOR COMPUTER ENGINEERS

□ To lead applied research studies
■

Jay Stone and Associates of Sunny­
vale has been appointed sales repre­
sentative in Northern California for 
Quan-Tech Laboratories. Quan-Tech of­
fers transistorized laboratory power 
supplies, noise-measuring equipment, 
and other test instruments to the elec­
tronics industry.

Phoenix Foundation and the Audio- 
Visual Research Foundation have an­
nounced an alliance. Phoenix Founda­
tion is the organization which rescued 
a San Francisco church roof to be re­
stored as an art center—probably in 
Sausalito—while AVRF is the group 
which originated Vortex, the audio en- 
gulfment which has provided perform­
ances in the Morrison Planetarium in

> on 
kilomegacycle computer circuits. 
Will work with advanced R & D 
team.

Dr. Stanley E. Sobottka and Kurt E. 
Zublin have joined the technical staff 
of Watkins-Johnson Co. Sobottka, a 
physicist, initially will be engaged in 
research and development of a low- 
noise millimeter-wave traveling-wave 
tube. He came from Boeing Airplane 
Co., Seattle, where he investigated the 
microwave interaction between electron 
beams and gaseous plasmas.

Zublin is a native of Germany, has 
a diploma degree in electrical engineer­
ing from the Federal Institute of Tech­
nology at Zurich, Switzerland, and has 
had graduate studies at Stanford Uni- 

(Continued on page 22)

SENIOR COMPUTER SYSTEMS
□ ENGINEERS

□ To lead studies in new organiza- 
q tional concepts, pattern recognition

and machine learning. Will be a 
member of high level Research and

g and display circuits.
I SENIOR LOGIC DESIGN 

ENGINEERS
To design entire computer systems.

® Advanced degree preferred.
1 SENIOR ENGINEERS

■ For relay logic and relay switching
I design and application to advanced

International Business Machines Corp, 
has announced five new managerial 
appointments in the advanced systems 
development division laboratory, San 
Jose. R. L. Haug was named to the 
newly created position of manager of 

programs. He previously was 
manager for product devel- 
Other appointments include 
Dr. E. A. Quade and N. A. 

Vogel. Presently manager of applied 
physics, Quade formerly headed the 
recognition and association project. 
Vogel, who assumes duties as manager 
of the file programs, previously man­
aged the memory sub-systems project. 
R. W. Porter and Dr. A. S. Hoagland 
were named managers respectively of 
information retrieval systems and de­
partmental data processing systems. Dr. 
Allen Kahn, former manager of applied 
physics, was named technical assistant 
to Haug. I. R. Martin was named a tech­
nical assistant with responsibility for 
contract administration and field engi­
neering.

□
□
□
□
□
□
□
■ OJOLVIU3 vuuv'cpid. v annual ity wn.11 

logical and/or mathematical models
■ for data processing systems neces-
□ sary. Advanced degree in Mathe-
g matics preferred.

I
■ For control equipment, display
■ equipment, and design of analog

the last year or two. A urethane dome 
is being included in the plans for the 
center to provide a regular locale for 
Vortex performances and a workshop 
for related projects. Facilities will be 
made available for composers of elec­
tronic music and musique concrete. 
Further details on the general program 
can be had from Ernest Burden, 552 
Roosevelt Way, San Francisco.

I digital techniques.

I PROJECT ENGINEERS
I For technical project management
* of development and design engi- 

neering and customer liaison and
“ manufacturing. Responsibilities in- 
I elude project direction, control and 
I proposals for improvement and ex-
I tension of digital system capabilities.

I PROJECT ENGINEERS
I For visual data handling and analog 

data processing, employing direct 
’ view storage techniques, alpha- 
I numeric readout devices and pro­
Il jection systems.

For complete details on these posi-
I tions contact Mt. O. S. Knox at RCA 

West Coast.

*■■■■■■■■■■■■

DIGITAL SYSTEMS ENGINEERS
■ For design and application of digi-
□ tai data processing equipment to 
q military systems. Also for conccp-

tual design, synthesis, and analysis
■ of military systems utilizing digital
□ techniques.
0 ECM ENGINEERS

□ For project equipment utilizing new 
and unique high frequency and 
video circuit techniques.

SYSTEMS OPTIMIZATION 
ENGINEERS
For application of operation analysis 
and other analytical techniques. 
Advanced degree.

OPERATIONS ANALYSTS
For development of large scale 
systems concepts. Familiarity with
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I
Super Power Hydrogen Thyratron Ten SetI |

Sobottka Dilts
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FXR’s top rated position in High Power Electronics can 
be credited to extensive, specialized facilities. But most 
important in serving you are the creative abilities of 
FXR’s engineering staff.

Dynamic 
solutions 

with 
creative 
ingenuity

Perhaps a modulator problem similar to 
your own has already been solved by our 
technical group. An experienced FXR appli­
cations engineer Is Just a phono call away.

n
Harry G. Heard, formerly chief en­

gineer at Levinthal Electronic Products, 
has been appointed vice president of 
Radiation at Stanford.

Radio Products Sales Inc. V 
1501 South Hill

Los Angeles, Calif.
Wesco Electronics

1715 E. Colorado Blvd. 
Pasadena, Calif.

I

Don Larson, manager of WESCON 
(Western Electronic Show and Conven­
tion), has been named to the board of 
directors of the National Association of 
Exhibit Managers.

LOW DISTRIBUTED CAPACITY 
COLOR CODING 
HERMETICALLY SEALED 
TOLERANCES AS SPECIFIED 

in sccordsncG with
WIDE AMID ttABS 7

STOCKING DISTRIBUTORS
Elmar Electronics Inc.

140-11th St. 
Oakland, Calif.

Federated Purchaser Inc.
11275 W. Olympic Blvd. 

Los Angeles, Calif.

J. W. MILLER COMPANY • 5917 So. Main St. Los Angeles 3, Calif.

versify. Before joining Watkins-Johnson 
to conduct research and developmenr 
in the field of high-power traveling­
wave tubes, Zublin was with General 
Electric microwave laboratory here as 
project engineer on a multi-megawatt 
S-band traveling-wave-tube program

iQ U A L G T V |

FXR’s high power electronics has produced 
I the Super-Power Hydrogen Thyratron Test

Set used as the tool for the development 
; of super-power modulator tubes.

u

Winner of the top $1,000 scholarship 
in the Bay Area Engineers' Week cele­
bration just past was Douglas M. 
Campbell, a senior at Carlmont High 
School, Belmont. The award was made 
by Dr. H. C. Ries of Berkeley, a research 
engineer and chairman of the Engi­
neers' Week Scholarship Committee. 
Awards to runners-up ($700 each) 
went to Charles Kimble of Benicia High 
School and David H. Weinstein of Oak­
land High School.

Winners were selected after a series 
of eliminations to determine the top 10 
high school senior science or mathemat­
ics students in the area. Zone commit­
tees interviewed students, reduced the 
total to 10. Dr. Ries' committee chose 
the three from this group. Other seven 
winners each received a $100 savings 
bond.

Robert W. Dilts has been promoted 
to manager of the patent department 
of Eitel-McCullough, Inc. Dilts has been 
a member of the patent department 
since 1956. His new duties will include 
the administration of domestic and for­
eign patents, trademarks, and copy­
rights. Dills received his BS degree in 
engineering law from Indiana Univer­
sity and his LLB degree from Purdue 
University. He has been admitted to 
practice before the bar of the state of 
Indiana and the federal courts. Before 
joining Eimac, he served as patent at­
torney on electron tubes with RCA Lab­
oratories, Princeton, New Jersey.

FXR, Inc.
Design • Development • Manufacture 
25-26 50th STREET _ RA. 1 9000 
WOODSIDE 77, N. Y. TWX: NY 43745
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ELECTRO-PULSE

Are Pleased To Announce

SAN FRANCISCO

DISTRICT OFFICE

Pulse Generators

Word Generators

IR Components Digital Equipment

430 Cambridge

Palo Altoz California

Suite 114 DAvenport 1-6856
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The Opening Of

The Product Sales Department

SERVO CORPORATION 
of AMERICA

• Fixed Center Frequencies Set to 
Your Specifications — 1 me to 260 me.

® Narrow Sweep Widths Available.
• 24 Pulse-Type, Crystal-Controlled Markers

Set to Your Specifications.
o Provides Fundamental Frequency Sweeps Over

6 Switched Bands—No Spurious Output.
o Missile System Receivers and Transmitters, Communications 

Front Ends, IF Strips, Doppler Radar.

y^D-YU
ELECTRONICS LAB. INC.

249 TERHUNE AVENUE 
PASSAIC. NEW JERSEY

Visit Kay at 
the IRE Show, 

Booths 3512-3518

p 
H 
am 
SE 
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Servo Analyzers

IR Pyrometers

Type 405 Series:
1 cps to 500 kc. Accuracy 
0.25° relative, 1° absolute. 
No amplitude adjustment 
from O.lv to 70v. Suitable 
for plotting phase curve.
Type 202: 20 cps to 500 kc. 
Accuracy 0.02° or 2%. 1° 
full scale sensitivity. Phase 
range 0-1,0-2. 0-4, 0-12,0-120 
and 0-180 degrees.
Type 205A1-A2: 100 kc to 15 
me. Accuracy 0.05* or 1%. 
Sensitivity 0.04v.
Type 205B1-B2-B3: 15 me to 
1500 me. Accuracy 0.05* or 
1%. Sensitivity down to 20 
microvolts with receiver.

MARKERS: Accurate to :r0.05%. Markers are placed 
four to a swept band; no individual switches 
on markers.

MARKER AMPLITUDE: Continuously variable from 
zero to approximately 10 volts peak.

SWEEP OUTPUT: Regular sawtooth synchronized 
with sweeping oscillator. Amplitude approxi­
mately 7.0 volts peak.

POWER SUPPLY: Input approx. 150 watts 117-V 
(±10%) 50-60 cps. B-r- electronically regulated.

DIMENSIONS: 8’i" x 19" rack panel, 13" deep. 
Suitable for rack mount — supplied also with 
cabinet.

WEIGHT: 34 lbs.

SWEEP WIDTH: 70% of center frequencies selected
- 1 and 100 me; 60 to 70 me for frequencies — 
100 and 260 me.

SWEEP RATE: Variable around 60 cps; locks to line 
frequency.

RF OUTPUT: 0.5 volt rms into nominal 70 or 50 
ohms. Higher for lower frequency units. Output 
held constant to within ± 0.5 db over widest 
sweep by AGC circuit.

ZERO REFERENCE: A true zero base line produced 
on oscilloscope during retrace time.

ATTENUATORS: Switched 20 db. 20 db, 10 db, 6 db, 
3 db plus continuously variable 6 db.

PRICE: $725.00 including cabinet. F O B. factory. ($798.00, F.A.S. New York). Crystal Marks $17.00 each, extra.

C I F T I 0

kav Rada-SweepSr. 
CATALOG NO. 385-A '

SWEEPING OSCILLATOR

march 1961

■<av Rada-Sweep* 
CATALOG NO 3<JO-A '

• Standard Center Frequencies-30 me -60 me.
• Sweep Widths — 2 Switched Bands; Wide 

20 me; Narrow, 3 me (Variable over Center 
50% of Each Band.)

• Up to 9 Pulse-Type. Crystal-Positioned 
Markers - Four Standard, 25, 35, 55 & 65 
me (others at your specifications).

Price: $450.00, F.O.B. factory ($495.00 FAS 
New York), with 4 Crystal Markers.

kav Rada-Sweep 300
CATALOG NO 386A

SPECIALIZED SWEEPING OSCILLATOR SIMILAR 
IN SPECIFICATION TO RADA-SWEEP SR.

1 me TO 350 me.
• Any 12 Fixed Center Frequencies Set to 

Your Specifications.
• Up to 30 Pulse-Type, Crystal-Controlled 

Markers Set to Your Specifications.
Price: $925.00, F.O.B. factory ($1018, F.A.S.
New York), plus markers at $17.00 each.

WRITE FOR COMPLETE CATALOG INFORMATION

KAV ELECTRIC COMPANY
Dept. G3 Maple Ave., Pine Brook, N. J. CApital 6-4000

West Coast Contact: California office, P.O. 604, 12871 Lucille St., Garden Grove. Calif., JEfferson 7-1373

° Direct Reading In 
Degrees.

o Accuracy O.O5 °



Your TSI Man represents “the Best counter in decades"

TECH-SER, INC.
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April 12-13—Symposium on Informa­
tion & Decision Processes. Purdue Uni­
versity, Lafayette, Indiana. Prof. Robert 
E. Machol, Purdue University, School of 
Electrical Engineering, Lafayette, Ind.

May 2-4 — Electronic Components 
Conference, Jack Tar Hotel, San Fran­
cisco, Calif. Daniel Breading, Fairchild 
Semiconductors, Inc., Palo Alto.

DU 5-6051DA 5-3251AC 2-1121

dustrial Arts Bldg., Fresno State Col­
lege, Shaw Ave., Fresno. Dinner 6 00 
P.M., Tower House Restaurant. Phone 
McRae Jarrett, BAIdwin 2-5161, Ext. 
486 for reservations.

April 13-14 — Society of Technical 
Writers and Publishers: Eighth Annual 
Convention, Mark Hopkins Hotel, San 
Francisco, Calif. Sid Swirsky, Publicity 
Chairman, 645 Castle Hills Road, Red­
wood City, Calif.

March 21 —Abstracts and 50-word 
summaries for Electronic Components 
Conference sponsored by AIEE, IRE, and 
WEMA (Jack Tar Hotel, San Francisco, 
May 2-4, 1961). Complete papers due 
April 5. Send to: Hugh Ross, Jennings 
Radio Mfg. Co., P.O. Box 1278, San 
Jose 8. Telephone CY 2-4027.

March 21 —San Francisco Section, 
Industrial Division, American Institute 
of Electrical Engineers: "The Latest Con­
cepts for High Voltage Switchgear in 
Industry'' by T. E. Palmer, S&C Electric 
Co., Whitcomb Convention Center, Mar 
ket at 9th Street, San Francisco, Calif., 
7:30 P.M.

The new Burroughs BEAM-X Counter is the lowest cost transistorized 
decade counter available. It combines the Beam-X switch with transistors 
in a circuit capable of resolving pulses at 110 Kc. Electrical outputs are 
provided to operate remote Nixie tubes, printers, and to perform other 
circuit functions.

The unit is designed as a plug-in module for use in computers, elec­
tronic counters, machine control, automation and test equipment, military 
systems and is compatible with existing transistor logic circuits.

<, P For information call:

April 12-13—Fifteenth Annual Spring 
Technical Conference. Electronic Data 
Processing and Space Technology. (Cin­
cinnati Section IRE and American Rocket 
Society) Hotel Alms, Cincinnati, Ohio. 
C. Farrell Winder, Baldwin Piano Co., 
Cincinnati 2, Ohio.

April 1 8-20—Stanford Research In­
stitute: Symposium on Chemical Reac­
tions, Mark Hopkins Hotel, San Fran­
cisco, Calif. R. D. Cadle, Stanford Re­
search Institute, Menlo Park, Calif.

NON-IRE LOCAL EVENTS
March 18—KPFA-FM will broadcast 

the regular "Equipment Report" pro­
gram at 3:15 P.M. conducted by R. S. 
MacCollister. The subject is the Sher­
wood S-7000 AM/FM Stereo Receiver.

April 3—Santa Clara Valley Section, 
Instrument Society of America: General 
subject, "New Developments in Linear 
Accelerometer Technology and Appli­
cations" by speakers from Varian's Ra­
diation Div. Rudolfo's, 4020 El Camino 
Real, Palo Alto. Social hour 615 P.M, 
dinner 7:00 P.M., meeting 8:00 PM 
For reservations contact Russ Palmer, 
Consolidated Electrodynamics Corp., 
Los Altos, WH 8-8294.

March 23—Fresno Subsection, Ameri­
can Institute of Electrical Engineers: 
"The Point Mugu Story" by William W. 
Cuthbert, technical consultant to Range 
Operations Dept., Pacific Missile Range, 
U.S. Naval Missile Center, Point Mugu, 
California. 8:00 P.M., Room 101, In­

May 4-5—Second National Sympo­
sium on Human Factors in Electronics. 
Marriott-Twin Bridges Motor Hotel, Ar­
lington, Va Ezra S. Krendel, Franklin 
Institute Laboratories, Philadelphia 3, 
Penna.

April 1—300-word abstracts and 50- 
word summaries for the 4th Interna­
tion Conference on Medical Electronics 
combined with the 14th Annual Confer­
ence on Electrical Techniques in Medi­
cine and Biology (New York City, July 
16-21, 1961). Send to: Dr. Herman P. 
Schwan, Program Chairman, Moore 
School of Electrical Engineering, Uni­
versity of Pennsylvania, Philadelphia 
4, Pennsylvania.

April 26-28—1961 Seventh Region 
Technical Conference. Hotel Westward 
Ho, Phoenix, Arizona. Everett Eberhard, 
Motorola Military Electronics Division, 
8201 East McDowell Road, Scottsdale, 
Arizona.

April 19-21—S.W. IRE Conference 
and Electronic Show. Dallas Memorial 
Auditorium and Baker Hotel, Dallas, 
Texas. Dr. L. D. Strom, Texas Instru­
ment Co., 6000 Lemmon Avenue, Dal­
las, Texas.

o.

TSI — --- ------------ , _Z7_
Electronics Engineering Representatives

3540 Wilshire Blvd., Los Angeles
640 Donohoe St., Palo Alto
Box 6544, San Diego

IRE PAPERS CALLS
March 20—500-word abstracts for 

the Second National Symposium on 
Human Factors in Electronics (Arlington, 
Va., May 4-5, 1961). Send in triplicate, 
plus name and position of the author 
and name and address of his company 
or organiaztion to: Ezra S. Krendel, 
Manager, Engineering Psychology Lab­
oratory, Franklin Institute Laboratories, 
Philadelphia 3, Pennsylvania.

March 28—San Francisco Section, 
Communications Division American In­
stitute of Electrical Engineers: "Solid 
State Carrier for Voice Multiplexing" by 
Ralph W May, General Electric Co. 
Conference Room, Crown Zellerbach 
Bldg., 1 Bush Street, San Francisco, 
Calif., 7:30 P.M.

events of interest
IRE MEETINGS SUMMARY

April 4-6—International Symposium 
on Electromagnetics & Fluid Dynamics 
of Gaseous Plasma. Engineering Society 
Building Auditorium, 33 West 39 Street, 
New York City. Jerome Fox, Microwave 
Research Institute, Brooklyn 1, N. Y
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— WIDE-BAND
RF TRANSFORMERS

COLUMBIA 
TECHNICAL

ELECTRO-LOGIC
CORP.

MODULAR
ENCLOSURES

ELECTRONIC
SLIDES

ELECTRONIC
CABINET COOLING 
EQUIPMENT

DIGITAL VOLTMETERS
DATA TRANSPONDERS 
DATA SYSTEMS

ELECTRONIC
PRODUCTS, INC.

provides 1,000% better 
measurement accuracies

RF INPUT 
OUTPUTS

McLEAN
ENGINEERING 
LABORATORIES

NORTHEASTERN
ELECTRONIC CO.

COUNTERS

BOONTON RADIO 
CORPORATION 

Q METERS 
RX METER 

AM-FM SIGNAL 
GENERATORS

KROHN-HITE 
CORPORATION 
FILTERS 
OSCILLATORS 
POWER SUPPLIES 
POWER AMPLIFIERS

BIRD ELECTRONIC 
CORPORATION 
UHF WATTMETERS 
UHF RESISTORS 
UHF RF FILTERS

Woodside 77, N.Y. • YE 2-0800 
represented by 

M. W. RIEDEL & CO. 
136 E. Valley Blvd.

Alhambra, Calif. 
Cumberland 3-7694

COMPARATOR
V

— 5
VAN GROOS COMPANY

ELECTRONIC SALES ENGINEERING REPRESENTATIVES 
SOUTHERN CALIFORNIA OFFICE

21051 Costanso Street. Woodland Hills / Diamond 0-3131
NORTHERN CALIFORNIA OFFICE

1178 Los Altos Avenue. Los Altos / WHitechll 8-7266

This transistorized, self-contained 
Phase Comparator is the first low cost, 
complete system for precisely measur­
ing the frequency difference between 
local equipment and local VLF stand­
ard broadcast stations such as GBR, 
16 kc; NBA, 18 kc; WWVL, 20 kc.

Accuracies better than one part in 
10’ with relative short measurements 
are possible —longer periods give con­
siderably higher accuracies. Measure­
ments may be permanently displayed 
on a strip-chart recorder.

Takes only 3 Vi" of panel space. 
Consumes just 10 watts of power. 
Operates from AC or DC. Provides for 
aural monitoring. Completely modular, 
ready accessibility, and designed to 
meet environmental requirements of 
MIL E16 400B.

POWER 
REQUIREMENTS

Type RFT-130 has a 1-30 Me 
passband with 50 Q unbal/- 
1200 Q bal. & CT. Size 
1-7/16 cu. in. $12 ea. from 
stock. Other passband & 
impedance ratio combina­
tions available. Write for 
data.

SPECIFICATIONS
100 kc, nominal, 0.5 to 5 
volts rms
16 kc, 18 kc, or 20 kc
Local oscillator phase 
change for strip-chart 
recording
100 kc. 10 kc, and 1 kc 
derived from local oscillator
1 kc audio for time 
measurements
Operates from AC or DC. 
Provision for floating 
24-volt battery to maintain 
uninterrupted operation 
in event of primary 
power failure.
3V2" x 19" rack panel. 
18" deep. Weight, net 
28 lbs., shipping 35 lbs.

PRICE $1490.00

MORE UNITY (from page 12)

vidua! societies, there have been in the 
past, and there are at present, strong efforts 
to achieve a condition known by the rather 
vague term of "engineering unity.” Engi­
neering unity refers, in general, to the 
achieving of some sort of an organization 
or arrangement of organizations which will 
be concerned with topics and problems that 
are broader in scope than the individual 
fields of engineering and the interests of 
the individual technical societies. In gen­
eral, such an organization or arrangement 
seems to be considered as needed to supple­
ment but not to take over or supplant, the 
individual technical societies. The main 
theme is on unified action and a unified

as afront for the engineering profession 
whole.

(3) There does not appear to be abso­
lutely total agreement in the engineering 
Profession as to whether anything describ­
able as engineering unity is really necessary. 
However, no out-and-out attacks on rhe 
idea have been uncovered, as compared 
with a fairly substantial mass of material 
in favor of the idea. There certainly is not, 
however, any widespread agreement on 
specifically what unity should mean in terms 
of activities, organizations, policies and the 
like. The following is a list, in no particu­
lar order, of some of the reasons commonly 
cited in justifying the need for unity and 
some of the things it is proposed a unified 
professional organization might do.

(4) It is proposed that a unity organiza­
tion could serve as both a forum for the 
discussion of broad-scale problems within 
the engineering profession, and also as a 
spokesman to represent the engineering pro-

(Continued on page 26)
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Perkin 5-AMP Power Supply is Transient-Free
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LOGARITHMIC VOLTAGE COMPRESSORS... 
almost a necessity for wide dynamic range 
(60db) transient measurements. Cylindrical con­
figuration is ideal for lab set-ups. Connectors 
in any combination at no extra cost: (male or 
female) Banana plug, LIHF, "N”, BNC. Elements 
are solid state non-linear components with good 
thermal stability. Calibration curves supplied 
with each unit.

d. c. to 1 kc $60 

d. c. to 100 kc $65 
4 oz. — 3" long

10 day delivery 

convenience, low cost, light weight

KANE ENGINEERING LABORATORIES
845 Commercial Street • Palo Alto, California

Presently Existing Professional 
Organizations

(1) There presently exist three major 
professional organizations which are or 
broader scope than the individual technical 
societies. These are the Engineers Council 
for Professional Development (ECPD). 
the Engineers Joint Council (EJC), and 
the National Society of Professional Engi-

Dynamic line regulation is 15mv; maximum RMS ripple, 2m v; maximum 
dynamic impedance: 50 milli-ohms. The unit is short circuit proof, has no 
fuses, and features automatic current limiting. This unit is typical of a com­
plete line with ratings up to 100a. Detailed information is available from 
PERKIN ELECTRONICS CORP., 345 KANSAS ST., EL SEGUNDO, CALIF. 
Represented by: Cerruti Associates, P.O. Box 509, Redwood City, Calif., 
Phone EMerson 9-3354.

To soo advanced new power supplies, visit Porkin Booths 1416-1418, New York IRE Show.

Excellent for laboratory testing of transistorized loads, Model MTR036-5A 
has a specially designed regulation circuit with its own instantaneously acting 
transistors. Reliable magnetic amplifiers provide static regulation.

Transistor-ruining transients are completely eliminated by a new Perkin 
solid state power supply with a regulated DC output of 0-36 volts at 5 amps.

MORE UNITY

fession as a whole to outsiders. Comparison 
is often made to the American Medical 
Association and the American Bar Associ­
ation. It is noted that the AMA is not 
divided into an American Institute of Brain 
Surgeons, an /Xmerican Association of Pedi­
atricians, and the like, but is a single unified 
society. A unity organization, according to 
one spokesman, would be concerned with a 
"means of effective action to solve various 
problems of the engineering profession" 
and with "relations between individual 
branches within the profession, and between 
the profession as a whole and the general 
public."

(5) One proposed activity for such a 
group would be to formulate and present 
to those outside the profession opinions on 
various technical questions related to na-

uch as might be involved 
in quesi water policy, transportation
policy, national defense policy, sources of 
energy, and the like.

(6) Another activity, and one on which 
there seems to be the most general, agree­
ment, has to do with education: vocational 
guidance for young people, maintenance of 
educational standards, accreditation of engi­
neering schools, development of new forms 
of engineering training as needed, and the 
like.

(7) It is asserted that a unified organi­
zation could work to enhance the prestige, 
status, and economic standing of the 
engineer. This includes some or all such 
activities as public relations, labor represen­
tational activities, codes of ethics, and 
unspecified activities in the areas of em­
ployment practices, salaries and fees, etc.

(8) Such an organization would serve 
as the American engineer’s representative 
in dealings with foreign engineering groups, 
UNESCO, and the like.

(9) There are various minor activities 
like maintaining a national roster of engi­
neers.

(10) There is a broad area having to do 
with legislation. There exists a large amount j 
of legislation affecting engineers in various | 
ways: setting up standards for engineers, I 
setting up codes for engineering work (the , 
building code being a homely example), I 
defining various technical standards, and 
so on. It is felt that such legislation should 
be formed by and determined within the 
engineering profession itself, as medical 
legislation is apparently formed almost en­
tirely by the AMA. It is claimed that there , 
should exist a unified engineering organi- ; 
zation which the government will recognize i 
as the representative voice of the engineer­
ing profession, to which the government ; 
will turn for authoritative judgments in j 
such matters on any legislation that affects | 
engineers. It is claimed that this is highly 
essential both to protect the engineering 
profession and the public at large from 
laws, which otherwise will regulate engi­
neers but which will not be formulated or 
judged by engineers.
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IN ELECTRONIC PRO!

• NO. HOLLYWOOD 
TRIANGLE 7-0173

John Francis O’Halloran & Associates
ELECTRONICS ENGINEERS • SALES REPRESENTATIVES

11636 VENTURA BOULEVARD. NORTH HOLLYWOOD. CALIFORNIA

I HE MAROA 
Mil ROWAWE CORR

• PALO ALTO
DAVENPORT 6-1493

• SAN DIEGO
BROADWAY 3-5500

CLCCTRONIC 
ASSOCIATES. ISC

• PHOENIX & TUCSON 
ENTERPRISE 1200

Sta/ham
OCVCIOPMCNT 
CORPORATION

t

NOISE FIGURE I 
------EXCLUSIVE OF CIRCULATOR. J-------------- J

ISOLATOR I MIXER

».
FREQUENCY IN MEGACYCLES

i'31 IIWIXIHAl UICfWONlC 
. RROOUCtS INC .

• OOSION 

ELECTRONICS 
CORF .>

Our men are trained in the application of these manufacturers’ 
products and will be^nappy to consult with you about your 
technical problems. Let us hear from you.

You can expect this kind of performance day- 
in. day-out with Micromega amplifiers. Low 
noise figure, wide tuning range, freedom 
from spurious responses and excellent sta 
bility are their outstanding characteristics. 
The parametric amplifier assembly consists 
of a three-port ferrite circulator, a reflection­
type diode amplifier, a pump klystron, a vari­
able attenuator, and a directional coupler 
monitor. For some applications, ferrite isola­
tors may be necessary between the antenna 
and the circulator and/or between the circu­
lator and mixer. Micromega engineers will 
custom-design these amplifiers to optimize 
the electrical characteristics most important 
for your applications. Literature and detailed 
information are available from the company.

^gaJ.«m
I

neers (NSPE). Each is briefly described 
in the following.

(2) The Engineers Council for Profes­
sional Development (ECPD). This organi­
zation is a federation of engineering so­
cieties aimed at sponsoring the intellectual

The member societies
Am.
Am.
Am.
Am.
Am.
Engr. Inst, of Canada.
Am. Soc. for Engr. Educ.

L5l_____
1,-50 MC

Z_ BANDWIDTH. MEGACYCLES

Micromega Corporation
4134 Del Rey Ave., Venice, Calif. / EXmont 1-7137__________________

Nat. Coun. of State Bds. of Engr. 
Examiners.

The tasks it is directed to include: (a) as­
suring entrance into the engineering pro­
fession of high-quality young people; (b) 
keeping engineering education standards at 
a high level; (c) helping young engineer­
ing graduates integrate into industrial or 
professional practice; (d) finding methods 
to recognize engineers who meet profes­
sional standards. The activities it carries 
out include: (a) vocational guidance pro­
grams for high-school students; (b) ac­
creditation procedures for engineering 
schools; (c) training and development pro­
grams for junior engineers; (d) assistance 
in certification procedures for professional 
engineers. Accreditation is probably the 
major activity—over 150 schools with more 
than 800 departments arc currently covered. 
Extent of the final two activities is not 
known exactly. ECPD is presently tax-ex­
empt.

(3) The Engineers Joint Council. This 
is a federation of engineering societies of 
rather broad scope. A succinct statement of 
its purposes and activities has not been 
obtained. It overlaps to some extent the 
activities of NSPE and ECPD, and seems 
to be distinguished from ECPD in being 
concerned more with the mature practicing 
engineer than with the engineering student 
or newly graduated engineer-in-training. 
Present membership includes:

Am. Inst. Elec. Engrs.
Am. Soc. Min. Met. and Pet. Engrs. 
Am Soc. Civil Engrs.
Am. Water Works Assoc.
Am. Soc. Engr. Ed.
Am. Soc. Heat. Refrig, and Air-Cond. 

Engrs.
Am. Inst. Ch. Engrs.
Am. Soc. Military Engrs.
Am. Inst. Indus. Engrs.

There are also so-called Affiliate and As­
sociate societies, which include:

Am. Soc. Agricultural Engrs.
Am. Inst. Consulting Engrs.
Los Angeles Coun. of Engr. Soc. 
Kentucky Soc. of Prof. Engrs. 
Western Soc. Engrs.
Engr. Soc. of New England 
Louisiana Engr. Soc.

The EJC has carried on activities in the 
fields of employment conditions, labor leg­
islation, codes of engineering practice, 
social security legislation, special surveys, 
large-scale technological policy matters such 
as water policy and transportation policy, 
activities in UNESCO, national defense 
technical matters, a national register of 
engineers, and cooperation with foreign 
engineering societies. EJC has recently be­
gun publication of a magazine called En­
gineer. It has a tax-exempt classification.

(4) The National Society of Profession­
al Engineers (NSPE). This is an individual­
membership organization with a total

(Continued on page 28)

Model S1000 S band 
parametric amplifier

Micromega parametric 
amplifiers give you 
this performance consistently

II

federation of engineering

and professional development of engineers.

Soc. of Civil Engrs.
Inst, of Mining and Met. Engrs.

Soc of Meeh. Engrs.
Inst, of Elec. Engrs.
Inst, of Chem. Engrs.



MORE UNITY

METER REPAIR

INSTRUMENT REPAIR

QUALITY CONTROL The Tax Question

PRODUCTION FLOOR TESTING

EQUIPMENT EVALUATION
Chart of the Functional Plan

I
(Continued on page 30)
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EDUCATIONAL ACT1V1TIES-ECPD
Vocational guidance for young people
Engineering education
Accreditation activities
Technical institutes

INDIVIDUAL ENGINEERS

i i 111i h i h n
THE INDIVIDUAL TECHNICAL SOCIETIESdesigned just for you.

It’s compact - only 101/2" standard 19"

196' =

(3) Briefly, this plan proposes that the 
individual technical societies continue their 
activities in individual technical fields, as 
at present. The ECPD would concern itself 
wholly with activities having to do with 
education, which is its most important 
function at the present time. The EJC 
would concern itself with technological 
matters which were of a broader scope than 
could be handled by the individual techni­
cal societies. Both ECPD and EJC would 
continue as federations of the technical 
societies but would open up their member­
ship to more societies than at present. 
Finally, NSPE would handle the so-called 
professional activities, having to do with 
registration, legislation, economic matters, 
and so on.

(4) In connection with the last point, 
the AIEE does not think that all engineers 
should necessarily be registered and it 
therefore is urging that NSPE drop its 
present registration requirement for mem­
bership and open its membership to prop­
erly accredited members of technical 
societies in fields where registration is not 
required by law. NSPE's reaction to this is 
not yet apparent.

(5 ) The Functional Plan, and also some 
of the commonly cited reasons for a unity 
organization or arrangement of organiza­
tions, will be better illustrated by the chan 
attached.

*(6) It is noted that the individual tech­
nical societies could still continue to handle 
Nontechnical matters within their own 
branch of engineering, as desired. For ex­
ample, a society could be concerned with 
educational matters in its own field and 
could carry out activities therein, at the 
same time cooperating with the ECPD in 
dealing with educational matters having 
to do with the engineering profession as 
a whole.

(7) The following references are noted 
A.’ "A message from the President'

(first statement of Functional 
Plan), Elec. Engr., June 1957, 
p. 516.

----------------—------------
PROFESSIONAL ACTIVlTJES-N-<pf
Registration of engineers
Employment practices
Economic matters, salaries, fees
Ethics and professional conduct
Legislative matters
Prestige and stature of the profession 
Public relations

The AIEE's Functional Plan
(1) The American Institute of Electrical 

Engineers in 1957 put forth a plan which 
proposed that engineering unity should be 
achieved through a voluntary agreement 
among the existing organizations just listed, 
under which each of these organizations 
would undertake certain specific functions 
and leave other functions to the other or­
ganizations. This has become known as the 
Functional Plan for the engineering pro­
fession.

(2) The Functional Plan has now 
gained the support of the American So­
ciety of Mechanical Engineers and appar­
ently also of the National Society of 
Professional Engineers.

Chances are if you’re in one of these depart­
ments you do your own calibrating of meters, 
VOM’s, VTVM’s, instruments, etc.

If so, the Model 600 Meter Calibrator was

membership of around 50,000 devoted to 
the "professional, ethical and social aspects 
of engineering." It is not a tax-exempt 
organization. Its membership is composed 
entirely of registered engineers, and regis­
tration is a specific requirement for mem­
bership. It is organized in state chapters, 
e.g. the California Society of Professional 
Engineers (CSPE). Individual engineers 
join the state organization. Each state then 
selects a delegate, and these delegates col­
lectively form the national society. The 
national group is "actively engaged in 
programs for the advancement of the en­
gineering profession in the fields of employ­
ment practices, ethical practices, legislation, 
salaries and fees, military affairs, public 
relations, and education of young engineers," 
according to one of their brochures. The 
NSPE is, among other things, militantly 
opposed to engineers’ unions. The CSPE 
has 8 or 10 chapters in the Bay area, which 
are active in holding meetings and dinners.

(5) There have been in the past, and 
may be at the present, various proposed 
realignments, mergers, combinations, or 
reorganizations of these three organizations, 
in order to achieve one overall unified en­
gineering organization. The history and 
status of these various proposals has not 
been gone into here because it appears to 
be a dismayingly complicated set of studies, 
committees, proposals, reports, and so on; 
and also because the so-called Functional 
Plan to be described below appears to be 
the most prominent successor to all of these 
earlier schemes at the present time. There­
fore, it is the only scheme discussed in 
detail here.

TECHNICAL ACTIVITIES-EJC
Coordination on technological matters 

transcending individual technical field 
Recognition of specialties 
Honors for engineers 
International relations 
UNESCO 
Assistance to U.S government 
National register of engineers 
National policies on water, power, 

transportation, etc.

rack panel.
It’s low cost - only $995.00

It’s accurate - ¥4% (you can get y4%)

It covers 99.44% of the AC, DC and resis­
tance ranges you run across.

Order directly from Mid-Eastern or from our 
representative in your area (see EEM catalog).

MID - EASTERN 
ELECTRONICS, INC.
32 COMMERCE STREET 
SPRINGFIELD, NEW JERSEY

(1) The question of tax exemption 
arises in connection with any discussion 
of this topic because of the importance 
to organizations of their tax status. Accord­
ing to information obtained, an organiza­
tion can either fall in a tax classification 
C-3 (exempt) or C-6 (non-exempt). In 
general, the deciding test is whether or 
not money is spent to influence legislation. 
The influencing can be direct or indirect.

(2) Most technical societies are exempt. 
The NSPE is not; EJC and ECPD are.

(3) In general, an individual member 
can deduct his dues to either an exempt 
or non-exempt organization, on the grounds 
that they are a necessary professional ex­
pense. However, contributions to an organi­
zation cannot be deducted unless the or­
ganization is C-3 (exempt).

(4) A C-3 organization cannot give 
money to a C-6 organization without en­
dangering its own classification.
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Wesgo—long the standard of the vacuum tube industry.
a growing supplier of semiconductor components.

WESGO-a local manufacturer offering these 
premium quality products to the electronics industry:
High alumina ceramics—three vacuum-tight aluminas with Al._»0;; contents 
from 95% to 99.5% and one virtually pure porous body (99.85% minimum A1..0.). 
These strong, hard, abrasion resistant ceramics offer exceptional chemical 
inertness, high thermal conductivity, superior electrical properties, even at 
extremely high temperatures. Available in sizes and shapes to meet your 
individual specifications.
Ultra pure low vapor pressure brazing alloys—a complete range of melting 
points and wetting characteristics, available in wire, ribbon, sheet, powder, 
preforms and the new Wesgo Polyform, for flexibility and economy.
“VX” Super Refractory—Wesgo ceramics with uniquely high resistance to 
thermal shock, ideal for use in furnace brazing, available in boats, slabs, special 
brazing fixtures.
Silver metallizing paint & flake—electrically conductive coating for ceramics, 
glass, plastics, mica, titanites, paper and other materials.
Precious metals—high purity platinum, gold, silver and alloys of these 
metals in many forms to meet your need.

WESTERN GOLD & PLATINUM COMPANY
Located to serve you • Dept. G3,526 Harbor Blvd. • Belmont. Calif. • LYtell 3-3121

ENGINEERING MANAGERS / TECHNICAL DEVELOP­

MENT DIRECTORS / TECHNICAL OPERATIONS 

DIRECTORS / SENIOR SYSTEMS ANALYSTS / SENIOR 

SYSTEMS ENGINEERS / MATHEMATICAL MODELING 

AND DIGI'I AL PROGRAM DESIGN

Lockheed MISSILES AND SPACE DIVISION
offers outstanding career opportunities in advanced satellite 

programs for engineers and scientists experienced in:
DDGUTAL CONTROL and DATA PROCESSING SYSTEMS

COMMUN0CATDONS and TRACKING SYSTEMS

/

Lockheed/ missiles
SUNNYVALE. PALO ALTO. VAN NUYS. SANTA CRUZ. SANTA MARIA. CALIFORNIA • CAPE CANAVERAL. FLORIDA • HAWAII

These positions are principally in Sunnyvale and Palo 
Alto, situated on the San Francisco Peninsula in one 
oi the most beautiful valleys in the world, offering 
California outdoor living al its best. The technical 
climate at the Missiles and Space Division is also 
invigorating and conducive to tho pursuit of advanced 
technological developments.

Technically qualified personnel are needed, possess­
ing complete familiarity with developments in the 
tracking/communications field, and/or satellite con­
trol data systems. Positions involve system design and 
direction of the technical effort required to design and 
implement communication and control systems for 
satellite space programs. Operations technical directors 
are also needed for stations in the world-wide satellite 
control and tracking network.

Please reply directly to Mr. R. C. Birdsall, Employ­
ment Manager, 962 West El Camino Real, Dept. 
M-19G, Sunnyvale, California. U.S. citizenship or 
existing Department of Defense industrial security 
clearance required.
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Budd Lewyt coordinate 
data transmitter system

Tung-Sol Series Regula­
tor Tubes are used for the
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SAN JOSE

SCHAD ELECTRONICS
499 South Market St.
CY 7-5858

SAN FRANCISCO
PACIFIC WHOLESALE
1850 Mission St.
UN 1-3743

I"

Your Tung-Sol Representative:
NEILL B. SCOTT 
6542 Kensington Ave. 
Richmond, BE 2-8292

Your stocking distributors:
OAKLAND

ELMAR ELECTRONICS
140 11 th St.
TE 4-3311

Here’s why: America’s defense 
against air attack depends on the un­
failing accuracy of CDT. Tung-Sol 
6080 Series cubes have been found 
to regulate CDT power supplies with 
highest dependability.

® TUNG-SOL
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reasons why registration is of benefit to 
the profession. Many of these reasons are 
similar to the reasons advanced for engi­
neering unity in general. It is asserted that 
engineers need to work together to advance 
their mutual interests and protect the public 
interests, and that this can best be accom­
plished if there is a clearly defined and 
legally recognized way of recognizing who 
is and who is not an engineer.

(6) A point frequently emphasized is 
that registration gives the engineering pro­
fession a legally recognized and defined 
existence which it otherwise lacks. Legal 
registration becomes the means by which 
courts, legislators, government bodies, and 
the like can recognize who is and who is 
not an engineer. The following is quoted 
from reference E. "Among the great body 
of engineers employed in industry, registra­
tion is still considered as optional and few 
concerns have yer made it a prior condition 
of employment. However, it is both feasible 
and desirable to restrict by law or public 
regulations certain appointments to regis­
tered professional engineers, and the courts 
and public regulatory bodies alike tend 
increasingly to limit formal recognition of 
professional standing to those engineers 
so qualified' . . . "State and national or­
ganizations of registered engineers are 
making concerted efforts to dissuade or 
prevent firms not including registered en­
gineers from using the word engineer or 
engineering.’’ . . . "public appointments 
are now generally restricted to licensed 
engineers of proved competence’’ . . . "(The 
engineer) will want to assure himself of 
full professional recognition by any court 
or legislative body or regulatory commission j 
before which he may have occasion to 
appear."

(7) Many individual engineers are 
strongly opposed to registration, particularly 
compulsory registration, and particularly 
for fields of engineering other than civil. 
Arguments commonly cited include: The 
exam is so minimal as to be no true meas­
ure of competence, and any true measure 
would be difficult or impossible to accom­
plish; in most of the engineering work 
in such fields as mechanical or electrical i 
engineering, the public welfare is not

(Continued on page 32)

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 reauirement with unex­
celled dependability. For quick and 
efficient technical assistance in the 
application of all Tung-Sol compo­
nents, contact:

h

in the Grid

B* "The Functional Plan,” Walter 
J. Barrett, President of the AIEE, 
Elec. Engr., February 1958, p. 
119.

C. * "Position on Organization of the
Engineering Profession," a report 
by the AIEE Board of Directors, 
Elec. Engr., February 1959, p. 
124.

D. * "The Trek Toward Unity," part
of a report on AIEE functions. 
Elec. Engr., August 1959, p. 835.

The Question of Registration
(1) Legislation for the legal recognition 

of the engineering profession, and the reg­
istration and licensing of engineers by the 
states, began in Wyoming in 1907, primar 
ily with surveyors and civil engineers. At 
present every state and territory in the 
U.S. and every province in Canada has 
registration legislation.

(2) Many of the states pattern their 
registration laws after a "Model Law" which 
was drawn up and is periodically revised 
by various groups within the engineering 
profession. California apparently has its 
own legislation and does not follow the 
Model Law at present, although there is 
some movement in this direction, described 
in a later section.

(3) There does not appear to be any 
major organization of any sort which ac­
tively or publicly opposes registration, there 
are several groups which actively support 
and promote registration and registration 
legislation.

(4) The legal basis for the registration 
of engineers or any other profession, from 
the point of view of the state, is as a protec­
tion to the health, safety and welfare of the 
public. This is supposed to be accomplished 
by setting minimum standards of experi­
ence, training and competence to insure 
that none except those fully qualified can 
practice a profession. There may be addi­
tional reasons why engineers should favor 
registration, but the public health, safety 
and welfare is the only reason that the 
state is supposed to be concerned with 
in setting up a registration process.

(5) Those who actively support regis­
tration for engineers advance a number of

*
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many client firms 

and East Coast.

and learn about the opportunities 

for career advancement with

Call . . . William Sirvatka

941 E. Marylind Ave., Claremont, Calif. 

Phone: NAtional 6-3505

• American Measurement & Control, Inc.
Torque Motors, Servo Valves

•James Cunningham, Son & Co.
Crossbar Switches, Scanners

• Diehl Manufacturing Co.
Servo Motors, Tachometers

• Electro-Optical Instruments
Kerr Cell Instrumentation • Cameras

•Julie Research Laboratories, Inc.
DC Standards, Precision Resistors

• Owen Laboratories, Inc.
Power Supplies, Strain Gage Balances

• Theta Instrument Corp.
Synchro Test Equipment

• Voltron Products, Inc.
Expanded Scale Meters

A HOLE ALL AN ANDREW ANTENNA ...
VISIT ANDREW BOOTH 1502-1504 

AT THE IRE SHOW

★ 130 NORTH B STREET
San Mateo, California 
Diamond 2-7057

11
Pat. No. 2-765362 — Pat. No. 2-860176

(SCREEN ROOMS-DOUBLE ELECRICALLY ISOLATED 
LINDGREN ROOMS COST LESS

NO LOOSE STRUCTURAL HARDWARE TO BE LOST OR DAMAGED

They can be assembled and dis-assembled quicker and easier
Compare for yourself . . . Ask for the Data

ERIK A. LINDGREN & ASSOCIATES, INC.
4515-17 N. Ravenswood Ave., Chicago 40, Illinois

Sunnyside 4-0710 — Long Beach 1-0408

HELIPOLE
The Andrew Type 902 Helipole* is the first basically new 
30-50 me fixed station antenna to appear on the 2-way 
radio scene in the past 12 years. Type 902 employs a new 
design concept that combines improved performance with 
mechanical convenience. It is the result of an extensive 
Andrew development program.

CORPORATION
P. O. Box 807 • Chicago 42, Illinois

Boston • New York • Washington • Los Angeles • Toronto

HELIPOLE CONSTRUCTION

The foreshortened radiator employs a bifilar helical ele­
ment which is encased in Fiberglass for strength, dura­
bility and corrosion resistance. One helix is grounded, 
providing a static drain path. The other is fed. Ground 
rods employ single helix conductors which also are em­
bedded in Fiberglass. Size reduction is shown by compar­
ing the 57 inch radiator of Type 902 with 101 inches of a 
conventional antenna at 30 me. Ground rods are also 
shortened by a proportionate amount.
Lightweight and strong—with a maximum total weight of 

13 pounds. Type 902 is designed to withstand 30 psf load 
with V2 inch of radial ice. The focal point of this me­

chanical strength is found in an aluminum casting 
to which ground rods and radiator are bolted with 

stainless steel hardware. Direct mounting is pro­
vided for members from 1% to 2M» inches in 

diameter. VSWR of this unity gain antenna 
is less than 1.5.

Economically priced Andrew Type 902 is 
the best performing, corrosion resist­

ant high wind load antenna on the 
market.

Write or call your Andrew sales engineer for complete 
information or request Bulletin 8467.

Recruiting Associates 
(A Division of the Permanent 

Employment Agency)
825 San Antonio Rd. Palo Alto 

DA 6-0744

on both the West

★ LUSCOMBE ENGINEERING CO.
1020 S. Arroyo Parkway 
Pasadena, California 
MUrray 2-3386

(Companies pay the fee, of course.)
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S.W. MACADAM • PORTLAND 19, OREGON

formerly ELECTRO-MEASUREMENTS, INC.

ANALOG 
CIRCUIT
DESIGN

The strictly realistic art of 
analog circuit design 
relates directly to our proj­
ects in inertial guidance. 
If you have fine-line expe­
rience in the design and 
development of transis­
torized circuits for servo 
and analog computer 
applications used in I.G. 
systems, write to Mr. 
Donald E. Krause.

FACTORY-DIRECT SALES-SERVICE. Uta our special direct-to-facfory tele­
phone network for fast, accurate application, service, purchasing informa­
tion. No long distance charges. Check your directory for our local listing. 
Or coll us collect—CHerry 6-3331, Portland, Oregon.

Model 270 —$575.00 
Models 270-H & 270-L—$650.00 

Prices f.o.b. factory 
Delivery 30 days

Ultra-High Performance

BRIDGES

.. <

LlLITTON SYSTEMS, INC. Guidance & Control Systems Division ■ 
Beverly Hills, California

MORE UNITY
directly involved and need not be protected; 
in any case, the minimal assurance provided 
by registration is no real protection; more 
than adequate protection is furnished by 
ordinary business competition and the 
competition of ideas; registration leads to 
additional, unnecessary and expensive bu­
reaucracy and government control, and loss 
of individual freedoms; the only persons 
benefiting from the ’enhanced prestige' 
given by registration are the mediocre who 
cannot get recognition otherwise; the reg­
istration procedure gives unwarranted 
power to the registration group, both power 
over the livelihood of individual engineers, 
and also power to make statements which 
purport to represent the engineer when 
this may not be the case; obsolete exami­
nations and control of the examination 
procedure by conservative elements can be 
a block to progress in engineering educa­
tion and the introduction of new ideas into 
rhe curriculum; an adequate alternative way 
for recognizing an engineer exists by mem­
bership in technical societies or by gradua­
tion from an educational institution which 
is properly accredited by the profession

(8) Various individuals have expressed 
the opinion that the strength of engineering 
registration legislation is going to increase 
with rime, whether or not the majority of 
engineers favor it. The groups in favor 
of registration appear to be influential and 
active. They arc organized and are anxious 
to extend the importance of registration. 
Being already registered and thus legally 
recognized, their statements carry added 
weight with the legislatures and other gov­
ernment agencies.

(9) A survey of engineers in industry 
in all branches was once carried out by 
NSPE (reference F). It found, among other 
things, that two-thirds of the engineers 
surveyed considered registration as ’’not 
very valuable.” In fact, even of those reg­
istered, over half held this opinion. The 
percentage of those registered was signifi­
cantly higher among those with the Bach 
elor's degree as compared to those with 
higher degrees. It was also much higher 
among 'supervisory' than among 'technical 
persons.

(10) References include:
E. "A Professional Guide for Junior 

Engineers,” by William E. Wick- 
enden, published by ECPD. (Cf. 
Chapter 5 in particular). 
(Stanford Engineering Library 
62O.7/W636p).

F. "Career Satisfactions of Professional
Engineers in Industry,” a research 
survey, published by NSPE. I 
(Stanford Engineering Library ■ 
620.7/P964).

G. * Clippings from the San Pranchco I
Engineer, I960, concerning reg- I 
istration and readers’ response 
thereto.

H. * "Professional Registration,” N. L- I
Freeman, Elec. Engr. January I 
1960, p. 50. "

Present Position of the IRE
(1) The IRE has two explicitly stated t 

policies of long standing, as follows: " • • 
One, that the Institute shall not engage 
directly or indirectly in legislative activity; 
and the other, that the Institute, as a society 
is not entitled to represent its member 
as individual members of the engineering 
profession or as a body on social or gca 
eral professional matters, and shall not, is 
a society, take a stand even on technics­
matters . . .” (from reference I). B

MODEL 270
Capacitance measurements at audio 
frequencies with accuracy approach­
ing primary standards. Provision for 
absolute calibration against known 
standards. Resolution 0.01%. No zero 
capacitance correction. Seven decades 
of capacitance range, three decades of 
dissipation factor. Bench or rack 
mounting.
MODEL 270-H
For measuring higher values. Range ex­
tended to ten times that of Model 270.
MODEL 270-L
For measuring smaller values of 
capacitance with high resolution and 
accuracy. Low range resolution to 
1/1000 /x/zf.
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Space-Saver Discriminators for

The Present Situation in California

are:
"Organization 
Unity," (under 
and Radio Notes), Proc. IRE, 
August 1953. p. 1067.
Item from "Poles and Zeroes," 

Proc. IRE, July 1957, p. 929. 
Item from "Poles and Zeroes," 
Proc. IRE, October 1958, p. 1683.

for Engineering
Institute News

COMPACT MODEL
Integral power supply optional SOLID STATE 

for high reliability, 
service free life, and 

low power dissipation.

COMPACT SIZE
1 27/32" wide, 4 3/8" high. 
Eighteen units mount in a 
standard 19" rack panel, 

8-3/4" high.

STANDARD I R I G 
center frequencies, 

percentage deviation and 
intelligence bandwidths.

PLUG-IN COMPONENTS 
Unit supplied for a given 

band may be converted to 
any other I R I G band by 
changing plug-in frequency 

detector and filters.

INPUT SENSITIVITY 
and DYNAMIC RANGE 
10 mv RMS min.; 60 db.

LINEARITY
Deviation 0.25 % 

of bandwidth or better.

STABILITY
Drift will not exceed 
0.3% of bandwidth 
over 36 hour period

has apparently not taken any official action 
on any other related topics such as profes­
sional registration for its members, or the 
AIEE functional plan.

(5) References
I.’

(1) The California Department of Pro­
fessional and Vocational Standards is the 
overall agency responsible for licensing 
some thirty or so professions, covering the 
range from accountants, architects, barbers, 
bedding inspectors, cemetery salesmen, cos-

I metologists, dentists, detectives, embalmers, 
engineers, and guide dog schools, to physi­
cians, surgeons, nurses, optometrists, pest 

| control operators, shorthand reporters, so­
cial workers, veterinarians, and yacht 
brokers.

(2) One of the subdivisions of this 
A Department is

consisting of 8 engineers appointed by the 
governor, and responsible for registering 
engineers and land surveyors.

(3) Besides the land surveyors, who 
form a somewhat separate group, California 
currently registers engineers in the follow­
ing classifications: civil, structural (a sub­
group under civil), chemical, electrical,

I mechanical, petroleum, and engineer-in- 
I training (for those going through the 
I required pre-registration period of profes- 
| sional experience). In general, registration 
I as a professional engineer in any branch 
I requires 6 years of professional experience 
“ in school and in professional work, plus an 

examination.
(4) There are about 30,000 registered 

engineers and surveyors in California at 
the present About 3000 of these are sur­
veyors, and 12,000 are civils. Breakdown 
of the remainder is not known, exactly, 
but there are believed to be about 6000 
electricals. Local IRE members known to 
be registered include Profs. L. A. Manning, 
Ralph J. Smith, Hugh H. Skilling, J- M.

the State Board of Regis-
1 (ration for Civil and Professional Engineers,

(2) In 1953 the IRE received an invi- 
Ve*00 tO ’°-*n ^n8*necrs Joint Council 
(EJC), which was planned to function as 
an engineering unity organization. The 
Board of Directors of the IRE regretfully 
declined this invitation, noting that the 
above cited policy made acceptance im­
possible and that it did not appear desirable 
to reverse these policies.

(3) In April 1957, the Board of Direc­
tors of the IRE voted to seek membership 
for the IRE in the Engineers Council for 
Professional Development (ECPD). A 
primary reason for this request was the 
desire to take a more active part in the 
ECPD s program of accreditation of engi­
neering schools, as well as the other pro­
fessional tasks undertaken by the ECPD. 
However, the ECPD did not respond to the 
IREs request. The IRE was later informed 
that if it wished to join the ECPD, it must 
also join the EJC. Since the IRE was not 
prepared to alter the decision stated above, 
the matter has not progressed further. IRE 
President McFarlan has indicated, however, 
that the matter may soon be resolved by 
modification of EJC, and entrance of IRE 
into both EJC and ECPD).

(4) Outside of these actions, the IRE

The unique use of a MAGMETER® 
saturating magnetic core frequency 
detector permits stable, accurate per­
formance at a minimum cost in these 
completely solid state units. Power re­
quirement is relatively small and the 
low internal dissipation eliminates 
rack cooling problems.

This latest addition to the Airpax 
CALIBRATOR Series of frequency dis­
criminators features high performance 
in an exceptionally small package. 
Versatility is inherent—plug-in compo­
nents permit accommodation of ail IRIG 
bands. Deviation of 40% as well as 
other bands supplied on special order.

See the latest developments in Choppers, Circuit 
Breakers and Telemetry . . . IRE Booths 2306 - OS

- --/"a IR PAX^e 
^ELECTRONICS^

CAMBRIDGE, MARYLAND • FORT LAUDERDALE, FLA.
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fications, drawings, 
thing larger than

Manager
Communications 

and Control 
Space Programs

A leading company in the 
aero/space industry, San 
Francisco Bay Area, has an 
immediate requirement for a 
Technical Operations Man­
ager in the Satellite Com­
munications and Control 
Organization.

Minimum BSEE or Physics 
degree required, advanced 
degrees preferred, and at 
least six years' experience 
within the fields of tracking 
radar, data transmission sys- 
tems, or digital data 
processing.

Position involves evaluation 
of operational performance, 
identification of problem 
areas, recommendations for 
solution of problems, and im­
provement of operational 
procedures, equipment or 
techniques. Manager will di­
rect the technical effort nec­
essary to establish opera­
tions requirements and im­
plementcommunication and 
control stations for satellite 
space systems, and will 
supervise the technical di­
rectors of the stations 
throughout the world-wide 
satellite control and tracking 
network.
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basis. If the Functional Plan were to be 
adopted, it is apparently believed that this 
group would be disbanded and its functions 
taken over by the California Society of 
Professional Engineers. CLCPE is appar­
ently at present in danger of losing some of 
its member societies because the latter are 
fearful of losing their tax-exempt status by 
contributing.

(12) References are
L. * Copy of the California Civil and

Professional Engineers’ Act and 
the Land Surveyors’ Act of I960.

M. ‘ Copies of Application Forms for
the various types of registration.

N. ‘ Copy of Letter from Mr. Frank
Giovamni of the American Insti­
tute of Industrial Engineers con­
cerning California Senate Bill 
1203.'

O. * Copies of two versions of Cali­
fornia Assembly Bill 1281. 
Copies of California I960 regis­
tration examinations for Engi­
neer - in - Training classification 
(one day) and for registration in 
Electrical Engineering (two days), 
cf. also Professional Engineer's 
Examination Questions and /frs- 
su ers by W. S. LaLonde, Jr., Mc­
Graw-Hill Book Co., Inc, New 
York. 1956. (Stanford Engineer­
ing Library 62O.7/L212).

Pettit, and F. E. Terman at Stanford, Ernest 
J. Moore at SRI, Robert F. Mozeley at the 
Stanford accelerator, and Mr Arthur Gold­
smith.

(5) At the present time, the engineer­
in-training registration fee is SI 5, with 
no annual renewal fee. Registration in any 
professional grade requires a $30 applica­
tion fee, a S1O-S15 initial registration fee, 
and a S4-S8 renewal fee annually

(6) The registration examination con­
sists of a fundamentals portion (which is 
taken also by engineer-in-training appli­
cants), plus an exam specific to each par­
ticular engineering field. Some sample 
questions from a typical Electrical Engineer­
ing examination are attached.

(7) All civil engineering plans, speci- 
etc., for essentially any-

a two-story dwelling 
must by law be signed and sealed by a 
registered civil engineer. In essence, no one 
may practice as an independent civil engi­
neer in California without registration. 
Such restrictions do not apply, at present, 
to the other professional branches

(8) However, according to the regis­
tration act, no one may use the title "me­
chanical engineer,” ’’chemical engineer,’’ 
"electrical engineer,” etc., with or without 
the word "professional” attached, unless he 
is legally registered.

(9) In February 1959, Assembly Bill 
1281 of the California legislature was in­
troduced to amend the registration laws 
in several ways. In particular, the require­
ment that plans, specifications, reports, etc., 
be prepared and signed by a registered 
engineer in the appropriate branch would 
have been extended to apply not only to 
civil, but also to electrical and mechanical 
engineering. The requirement in the elec­
trical engineering case would have applied, 
essentially, to any installation where the 
main entrance current exceeded 400 am­
peres. Smaller installations would have 
been exempt from this requirement. This 
bill, during its progress through hearings, 
etc., was heavily amended and re-amended 
in various confusing fashions. Its present 
form is not known, but when last seen, 
the compulsory requirements for electrical 
and mechanical engineering had been de­
leted, leaving the contents of the bill noth­
ing more than various minor formal changes 
and technicalities.

(10) More recently, Senate Bill 1203 
was initiated by the California branch of 
the American Institute of Industrial Engi­
neers to change the California registration 
system to conform to the "Model Law" (see 
above). This would remove the classifica­
tion of separate branches of engineering, 
and simply register all engineers as "pro­
fessional engineers.” Hearings were to be 
held on this bill in San Francisco in Au­
gust I960. Its present status is not known.

(11) There exists at present an organi­
zation called the California Legislative 
Council of Professional Engineers (CLCPE), 
composed of delegates from various engi­
neering groups in California (See refer­
ence G). Its duties are to keep informed 
on all legislation in California which relates 
in any way to engineering or engineers, 
and to attempt to formulate policies on 
such legislation. Its budget is about $15,000 
per year at present, raised by heavy dues 
paid by the member societies. Its work is 
done by its member delegates, in meetings 
and study sessions. It is, apparently, the 
only engineering organization in California 
which does this job on a regular continuing

Roster of California Civil and 
Professional Engineers and Sur­
veyors available from the State 
Board of Registration, price 
SI.04.

Conclusions and Suggested Policy
(1 ) It appears clear that neither the IRE 

nationally nor the San Francisco Section 
may adopt any official public policy on 
questions of registration, because of national 
IRE policy, and because of the tax question. 
However, the personal conclusion of the 
authors of this study is certainly strong 
opposition to any compulsory legal regis­
tration of electrical engineers. The reasons 
for this have been listed earlier. We em­
phasize particularly the lack of any real 
need or justification for registration, in 
benefiting either the public or the profes­
sion, and we emphasize that many of the 
proposed benefits of registration can be 
obtained in less objectionable ways.

(2) We point out again that the forces 
pushing registration legislation are strong, 
well-organized, and ambitious. It seems 
certain that this will continue to be a 
problem of interest and concern to IRE 
members.

(3) There do appear to be worthy ob­
jectives, e.g., in the field of education, 
which would benefit from closer unification 
of the engineering profession. We do not 
condemn such efforts per se, objecting 
primarily to the legal registration aspects 
which we consider totally unnecessary.

(4) In order to keep watch on possible 
registration legislation and related activities 
in California, we suggest that the San 
Francisco Section should take the necessary 
steps to keep informed of developments in 
this area. We further suggest that such 
information could well be passed along to 
the local membership via the Grid, without 
editorial comment and purely as a nutter 
of record, without violating IRE or tax 
policies.

(5) We further suggest that the San 
Francisco Section formally request the na­
tional IRE to undertake the same service 
on a national scale.
•Copy in files of the S.F. Section of the IRE I

— END —
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F X R, Inc.
WEST COAST DIVISION
4134 Del Rey Ave. • Venice, Calif.
EXmont 1-7141 • UPton 0-9502 
TWX SMON 7725
PALO ALTO-DA 1-8722

ECISION MICROWAVE EQUIPMENT. HIGH-POWER PULSE MODULATORS - HIGH VOLTAGE POWER SUPPLIES- ELECTRONIC TEST EQUIPMENT

FXR • WEST COAST now offers a complete stock 

of Precision Microwave Test Equipment, Elec­

tronic Test Instruments, High Power Modu­

lators, High Voltage Power Supplies and 

similar advanced microwave equipment... 
ready for fast, "fast draw" delivery from our 

Venice, California plant.

FXR’s modern inventory control and ship­

ping techniques mean your requirements 

always receive prompt attention and effi­

cient service.

The company's history of proven ability, 

reflected in product 

creativeness, enables 

the organization to 

offer expert response 

to exacting and de­

manding customer 

specifications.

Experienced FXR engineers, based in the 

Electronic West, at Venice and Palo Alto, 

California, are ready to work with you all the 

way from specifications through delivery and 
use in the field.

For additional detailed information concerning 

FXR products or capabilities, write, call orTWX
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Gives you accurate, continuously variable 
voltage outputs

John Koerner 
Franklin F. Lee 
Richard T. Lee 
Gerald E. Lewis 
James R. Long 
Raymond D. Lucas

Jack M. law 
Samuel R. Jackson 
Kenneth K. Kinney 
Donald W. Krejci 
John M. Leslie, Jr. 
Robert N. Lesmck 
Joseph A. Lukes 
Joe T. Maddux 
Frank G. Marble 
David E. Nielson 
John C. Nygard 
Roland G. Palmer 
Arlin D. Pepmueller 
Rolf W. Peter 
Lionel D. Provozek 
Arne Rosengreen 
George H. Royer 
Arne Schleimann-Jensen 
Robert W. Shannon 
P. Thomas Shoenemonn 
Leo V. Skinner 
Eugene M. Spurlock 
Richard R. Stuart 
Robert L. Trent

Julian E. Vaughn

Rene B. Marxheimer 
Robert M. McCougoll 
Donald D. McMurchy 
Edgor B. McReynolds, Jr. 
Roy D. Merrill, Jr, 
Jerry W. Miller 
Russell C. Miller 
William T. Miller 
Juergen E. Muelder 
Leslie G. Murphy 
Fred Nase 
William J. Owens 
Jerome E. Portch 
Freeman K. Potton 
Gale W. Petty 
George J. Polovneff 
John J. Ramsey 
Fred M. Rasmussen 
John D. Robben 
Al P. Sassi 
Noel C. Shirley 
Norman E. Spaulding 
James M Spitze 
Michael T. Sworokowsi! 
John W. Thielen 
George C. Tyler 
Virginia C. Von Velzer 
George B. Victorine 
Edward W. Walker 
David O. Weibel 
David Whitman 
Chu Sun Yen 
Thomas T. Yen

Ben T. Yung

BALLANTINE 
MODEL 42O-AC-DC 
CALIBRATOR

Following are the names of members 
who have recently been transferred r: 
a higher grade of membership as notea

SENIOR MEMBER
Robert L. Peshel

MEMBER
Stephen H. Achtenhagen Hoyle Ray Kerby 
Ronald R. Banducci 
Ervin Behrin 
Stanley R. Bishop 
Richard C. Brockway 
Robert U. Broze 
Thomas P. Chleboun

Ballantine’s Model 420 Cali­
brator has proven to be an 
extremely useful instrument 
for quickly checking the cali­
bration accuracy of voltmeters 
and oscillographs.

Its long term stability is 
such that you can rely on it 
for better than %% when us­
ing it with a calibration chart, 
and %% without the chart. 
Accuracy checks can be made 
with it in less than a minute. 
This will help you to reduce 
materially the out-of-service 
time for voltmeters that other­
wise might have to be sent to 
a central calibration depart­
ment.

the

Internal Impedance of Outputs: 2 to 20 ohms over 
range 0 to 10 v, 1000 cps output; less than 5000 ohms on de 
output.
Distortion and Hum: Less than 0.25%.
Setting Resolution: Approaches 0.01% above 10 mv.
Power Supply: 115 v, 50-60 cps, 35 watts; 230 v, 50-60 cps 
on request.
Dimensions: 6" h, 6%." w, 10%" d-

Write for brochure giving many more details
— Since 1932 —

BALLANTINE LABORATORIES
Boonton, New Jersey

CHECK WITH BALLANTINE FIRST FOR LABORATORY AC VACUUM TUBE ALSO YcwTnD^DCMC
amplitude, frequency, or waveform we have a large LINE a°  ̂ accessories.
INVERTERS CALIBRATORS. CALIBRATED WIDE BAND AF AMPLIFIER. DIRECT-READING CAPACITANCE t

Represented by CARL A STONE ASSOCIATES, Inc., 825 No. San Antonio Rd. - Palo Alto, Calif.
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MEMBERSHIP STATUS
Following are the names of IRE mem­

bers who have recently entered ouf 
area, thereby becoming members of 
the San Francisco Section:
John N. Albertson 
Gordon D. Allen 
Ernst R. Altschul 
Estil E. Barker 
Raymond E. Benoit 
Carl C. Blau 
Kenneth L. Boyle 
Alfred F Brcslauer, Jr. 
Harold R. Caldwell 
David M. Chopman 
Stephen J. Cosgravc 
Thomas M. Cover 
Russel L. Davidson 
Donald C. De Gruchy 
Thomas M. Dodinglon 
Henry S. Eto 
Richard C. Fisher 
John C. Gaffney, Jr. 
Peter V. Gcorgiev 
James M. Holl 
Helmut K. Hartbaum 
Fred W. Hoeke 
W. Morris Holmes, Jr. 
Clyde E. Hutt

Following are the names of individ­
uals who have been elected to current 
membership: 
Larry A. Amsden 
Bruce Bartholomew 
John M. Bonsall 
Keith D. Bower 
Irwin Y. Y Ching 
Ken Tang Chow 
Wilson Chu 
Edward J. Chudoba 
Ronald K. Church 
Thomas J. Diesel 
John En 
Gershon G. Furman 
Alfred J. Giannell 
Mark J. Goodman 
Robert L. Griffith 
Ralph E. Griswold 
Gerald P. Heckert 
John W. Heine 
Lee E. Hollingsworth 
William C. Holmes 
Alan A. Hubinger 
Richard W. Hull 
Michael P. Hurley 
Hideki D. Izumi 
Stephen Keochie 
Kenneth H. Kimura 
Charles H. Kooshian 
Alan G. Lambert 
Joshua Lederberg 
Walter C. Lerna 
Donald D. MocKenzie 
Andrew S. M. Man 
Albert J. Mandelbaum

0 to 10 v RMS, 1000 cps 
0 to 10 vX. 1000 cps
Oto 10v DC Especially useful 

for checking accuracy 
of laboratory voltmeters 

and oscillographs



A PERFECTLY MATCHED SET
When it comes to electronic products, you’re sure of shooting par every time with these

perfectly matched companies. Neely’s Field Engineers are continuously trained to

th '• hah. They’re pros who know exactly what it will take to fill your

electronic needs. cir course covers California, Arizona, Nevada and New Mexico.

A call to the ne- Neely’s eight offices will get you the finest products, the

greatest service • ■ ' c follow-through.

‘ >■

1 *>•
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NEELY*
ELECTRONIC MANUFACTURERS' REPRESENTATIVES

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

keep their eye on

\/^

NORTH HOLLYWOOD, 3939 Lankershim Blvd. • Ph: TRiangle 7-0721 • TWX: N-HOL 7133 
SAN CARLOS, 501 Laurel St. • Phone: LY 1-2626 • TWX: San Carlos-Belmont CAL 94 
SACRAMENTO, 1317 Fifteenth St. • Phone: Gl 2-8901 • TWX: SC 124 
SAN DIEGO, 1055 Shafter St. • Phone: AC 3-8106 • TWX: SD 6315 
ALBUQUERQUE, 6501 Lomas Blvd., N. E. • Phone: AL 5-5586 • TWX: AQ 172 
LAS CRUCES, 114 S. Water St. • Phone: JA 6-2486 • TWX: Las Cruces NM 5851 
PHOENIX, 641 E. Missouri Ave. • Phone: CR 4-5431 • TWX: PX 483 
TUCSON, 232 S. Tucson Blvd. • Phone: MA 3-2564 • TWX: TS 5981

FL &

BALDWIN-LIMA4
E. & I. Division, W« I
BOMAC LABORA7
Beverly, Massachusetts
DYMEC
A Division of Hewlett-Packard Co.,
Palo Alto, California
HEWLETT-PACKARD COMPANY
Palo Alto, California
KIN TEL
San Diego, California
F. L. MOSELEY CO.
Pasadena, California
SANBORN COMPANY
Waltham, Massachusetts
VARIAN ASSOCIATES
Palo Alto, California

/
/

■

" ■: 1



MANUFACTURERS INDEX

 
INDEX TO ADVERTISERS 
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Bogart Microwave
Bomac Laboratories, Inc
Boonion Electronic Products, Inc 
Communications Control Corp..

38
17

Manufacturer

Hewlett-Packard Company 
Heli-Coil Corp
Huggins Labs., Inc.
Hughes Aircraft Co. 
Jerrold Electronics....
Kauke and Co., Inc. 
Keithley Instruments 
Kepco, Inc
Kin Tel  
Laboratory for Electronics .
Lindsay Structures  
Massa Div., Cohu Electronics 
Menlo Park Engineering.
Microwave Associates
Microwave Electronics Corp  
Millivac Instrument Div., Cohu 
F. L. Moseley Co. 
Narda Microwave Corp. O'Halloran Assoc.
Norwood Unit-American Standard J. T. Hill Co. 
Optimized Devices.  
Pacific Electro Magnetics Co  
Polarad Electronics  
Quantech Labs. 
Radiation at Stanford 
Sanborn Company
Scientific-Atlanta, Inc  
Sensitive Research Instrument 
Sierra Electronic Corp..  
Sorensen & Co., Inc  
Sperry Microwave Electronics Co 
Statham Development Corp  
Technibilt Corp J. T. Hill Co. 
Telonic Industries .......................... T. Louis Snitzer Co.
Varian Associates  ....................Neely Enterprises
Waters Manufacturing, Inc J. T. Hill Co. 
Wiancko Engineering Co V. T. Rupp Co. 
Wincharger Corp. (Zenith Radio Corp.).Premmco, Inc.

O'Halloran Associates 
... T. Louis Snitzer Co. 

...T. Louis Snitzer Co. 
Jay Stone & Associates 

..O'Halloran Assoc. 
........... Neely Enterprises

J. T. Hill Co. 
McCarthy Assoc. 

....... T. Louis Snitzer Co. 
...McCarthy Assoc. 

J. T. Hill Co. 
O'Halloran Assoc.

Representative

Neely Enterprises 
Premmco, Inc. 

. O'Halloran Assoc.
McCarthy Associates 

Instruments for Measurements 
Jay Stone & Assoc. 

T. Louis Snitzer Co.
V. T. Rupp Co.

Neely Enterprises 
.O'Halloran Assoc.

. Premmco, Inc.
McCarthy Assoc.

O'Halloran Assoc.
T. Louis Snitzer Co. 
Jay Stone & Assoc.

McCarthy Assoc. 
..Neely Enterprises

march Z 9 c
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18,31
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27
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33 
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36 
25

6, 7
15
32
4

22, 35
40 
39 
1 1
38
26

21, 38
19
31 
32

Datafilter Corp....
Daytronic Corp. . 
Di-Tran Corp
DuMont Labs, Tubes & Instruments 
Dynamics Instrumentation Co  
Dymec, Div. Hewlett-Packard Co.
E-H Research Laboratories, Inc  -i-i-
Edgerton, Germeshausen & Grier, Inc. J. T. Hill Co. 
Electro Switch Corp  . Jack Kaufman 
Electronic Associates O'Halloran Assoc. 
Electronic Measurements Co  O'Halloran Assoc. 
Emerson & Cuming McCarthy Assoc. 
John Fluke Mfg. Co McCarthy Assoc. 
Franklin Electronics, Inc T. Louis Snitzer Co. 
General Communication T. Louis Snitzer Co. 
Genesys O'Halloran Assoc. 
Gladding McBean & Co Jack Kaufman 
Glass-Tite Industries Jay Stone & Assoc. 
Goodrich, B. F., Sponge Prod. Div. Jay Stone & Assoc. 
Guardian Electric Mfg. Co Jack Kaufman 
Hamner Electronics McCarthy Associates

38
24
13
30
25

2
29

B ;

Ad-Yu Electronics Laboratories, Inc  
Airpax Electronics  ..................
Andrew Corp  
Arnold Engineering Co ....................................
Ballantine Laboratories  
Columbia Technical Corp 
Demornay-Bonardi  
du Pont de Nemours & Co. (Inc.), E. I  
Electro Scientific Industries, Inc  
Fluke Mfg. Co., John ........................................
FXR Inc. 
General Radio Co  
Gertsch Products, Inc  
Hewlett-Packard Co. 
Hill Co., J. T., 1682 Laurel, San Carlos; LY 3-7693 
Kane Engineering Labs 

 

Kaufman, Jack, 126 - 25th, San Mateo; Fl 1-4942.... 
Kay Electric Co ..........................................................
Lindgren & Assoc., Eric A.................................
Litton Industries, Electronic Equipments Div  
Lockheed Missiles and Space Division
Luscombe Engineering Co  .................... ....................
McCarthy Assoc., 635 Oak Grove, Menlo Park;

DAvenport 6-7937  
Micromega Corp

Manufacturer Reurcscntative

Ace Engineering & Meh. Co Premmco, Inc. 
Accurate Instrument Co Jay Stone & Assoc. 
Adage, Inc  J. T. Hill Co.
Airflow Company  Premmco, Inc.
American Optical Co., Instrument Div. J. T. Hill Co. 
Analab Instrument Corp V. T. Rupp Co. 
Antenna Systems  ................... T. Louis Snitzer Co.
Antlab, Inc  Jay Stone & Assoc. 
Baldwin-Lima-Hamilton Corp.. Neely Enterprises 
Beckman/Berkeley Division V. T. Rupp Co. 
Behlman Engineering Co T. Louis Snitzer Co. 
” *“ Jay Stone & Assoc.

............ Neely Ent. 
O'Halloran Assoc.

, T. Louis Snitzer Co. 
Components Engineering & Mgf. Co Premmco 
Consolidated Electrodynamics Corp. Jack Kaufman

* Jay Stone & Assoc.
McCarthy Associates 
McCarthy Associates 
.o J. T. Hill Co. 
.................. J. T. Hill Co. 

 Neely Ent. 
........... V. T. Rupp Co.

28 Mid Eastern Electronics  
Miller Co., J. W. .
Neely Enterprises, 501 Laurel, San Carlos; LYtell 1-20Z0,

1317 - 15th St., Sacramento, GL 2-8901. 37,38
O'Halloran, John Francis & Associates, 825 San

Antonio, Palo Alto; DAvenport 6-1493 
Perkin Electronic Corp. ...
Permanent Employment Agency --ft
Premmco, Inc., P.O. Box 412, Alameda; LA 3-9495 
RCA West Coast Defense Electronic Products 
Rupp Co., V. T., 1182 Los Altos Ave., Los Altos;

WHitecliff 8-1483 
Servo Corp, of America .. 
Snitzer Co., T. L., 510 So. Mathilda Ave., Sunnyvale;

REqent 6-6733  
Space Technology Laboratories 
Stone & Associates, Jay, Box 583, Sunnyvale;

Yorkshire 8-2770  
Tech-Ser. Inc.................................................................................
Tektronix, Inc  
Tung-Sol Electric Inc.................................................................
Van Groos Co.  
Varian Associates ...................................................................
Western Gold & Platinum Co



a generate with high accuracy and
g'j^y, ©ver wide frequency ranges
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FM3/PS-3 FM-6

I
FM-4A FM-7

DM-3C

__

RFA-1

Gerise/—

See us at the IRE Show—Booths #3715-3717
7967 £ r i' d . 3 9march

—Gertsc/—
frequency measuring equipment

________

____________________
FM-5

I

c.:oq-iibie-duty units... measure

VHF FREQUENCY METER
Minimum accuracy and stability 
is .0001%. Direct reading. Meas­
ures or generates frequencies of 
20 - 1,000 Mcs. May be used with 
external 100 kc counter to obtain 
accuracies approaching .00001 %. 
Supplied case or rack mounted.

PEAK DEVIATION METER
When combined with the FM-3, 
FM-6 or FM-7, enables them to 
also read peak modulation devia­
tion. Completely transistorized ... 
AC operated. Reads deviation di­
rectly with 15 kc and 7.5 kc full- 
scale ranges. Accuracy: 5% of full 
scale. Available portable, rack 
mounted, or combined with the 
FM-3, FM-6 and FM-7.

FREQUENCY DIVIDER
When driven by a VHF frequency 
meter, unit measures down to 50 
kc ... generates down to 200 kc, 
with no loss of accuracy. Measures 
and generates up to 20 me, con­
tinuous coverage. Accuracy and 
stability: from .001 % to .00001 %, 
depending on Gertsch driver. Bat­
tery and AC operation. Available 
rack mounted.

Gertsch quality construction 
on all units. For complete 

data, request Bulletin FM.

VHF FREQUENCY METER
Direct reading...the standard of 
the industry. Accurate to .001%. 
Frequency range: 20 to 1000 me, 
with continuous coverage. Also 
measures harmonics down to 1 
me. Available AC and battery oper­
ated, case or rack mount.

MICROWAVE FREQUENCY MULTIPLIER 
This phase-locked oscillator trans­
fers the accuracy and stability of 
a VHF driver into the microwave 
region, giving continuous cover­
age. Basic frequency range: 500 
to 1000 Mcs...with harmonic out­
put, extends to at least 30,000 
Mcs. Used with the FM-3, FM-6, or 
FM-7. Adaptable for rack mounting.

RF ATTENUATOR
A precision-built wave guide below 
cut-off unit, for use with the FM-3, 
FM-6 or FM-7. Maximum attenua­
tion: 100 db. Minimum insertion 
loss: 20 db, with calibration of 3 
db increments.

VHF FREQUENCY METER
Portable unit, with minimum ac­
curacy of .0002% (direct reading) 
or .0001% (with correction curve) 
over frequency range of 20 -1,000 
Mcs. Exceeds new FCC require­
ments. May be used as a signal 
generator. Combined with the DM- 
3 and RFA-1, provides a complete 
communications servicing package.

GERTSCH PRODUCTS, INC. 3211 S. La Cienega Blvd., Los Angeles 16, Calif. • UPton 0-2761 • VErmont 9-2201
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Write For Complete Information

INTERPOLATION DIRECT

< i

.. . Simple, Direct Frequency Measurements
... Simplifies Recording of Drift and Stability

... >4 Highly Linear Pulse-Count Discriminator
for Measurements of FM Deviation and Incidental FM.

|\|CIV Frequency 
and Discriminator

Output Current:
±0.05% of range setting 4-0.05% of meas­
ured frequency, below 15 kc; ±0.1% of 
range setting 4-0.1% of measured fre­
quency above 15 kc

Branch Engineering Office in SAN FRANCISCO 
1186 Loj Altos Avenue. Los Altos, Colifornio 

James G. Hussey • Donald M. Vogelaar
TeL WHitecliff 8-8233

The Beit lnstrvme<',i 
In Eledronici

Type 1142-A 
Frequency Meter and 

Discriminator . . . 
$495

WAVEFORM

RECORD CURRENT

DISCRIMINATOR

• Output: 15v, full scale, on all ranges

• Low Noise: Residual fm more than 100 db below full output

• Linearity: Same as output current accuracy statement

RECORDER OUTPUTS
• Adjustable output provides current proportional to input 
frequency up to 5 ma to drive recorders.

• Interpolator output for high-impedance recorders provides 
voltage proportional to frequency deviation from preset 
references.

ofWpfS^Hcy

Wir-''? 8ER

GENERAL RADIO COMPANY
WEST CONCORD, MASSACHUSETTS

_______

FREQUENCY METER
• Logarithmic meter maintains constant accuracy, even at 
one-tenth of full scale.
• Calibrated interpolator . . . effectively expands meter scale 
by a factor of 10... permits readings to 3 significant figures from 
any of the 15 preset references on each range.
• Higher frequency measurements can be made by hetero­
dyne techniques. This method also permits drift measure* 
ments up to one part in 109, or better, when using stable fre­
quency standards.
• Readings independent of input waveform. Sensitivity: 20 mv 
rms from 20c to 150 kc, rising to 200 mv at 3c and 1.5 Me.
• Built-in calibration.

RACY
Additional Meter Error:
Direct reading, ±1% above 10% of full 
scale. Interpolating, ±0.1% of range 
switch setting.

icfo 
.5 Me, 
jrect Reading, 
i.2% Accuracy


