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To Measure Sound

No Frills or unnecessary extras clutter the functional
design of this instrument. It has been developed for
one purpose — to make sound-level measurements as
accurate, convenient and complete as possible.

Microphone — Piezoelectric (PZT) ceramic type, developed

expressly for sound-level-meter use

Essentially non-directional and unaffected
by humidity variations (0-100%). Re-
sponse is smooth from 20c to 8 kc (the
range of most noise energy). A ging effects
are too small to be measured. Completely
self-contained; no polarizing voltages or
humidity-sensitive preamplifiers. Ruggedly
built to withstand rough treatment.

High Signal-to-Noise Ratio — Unique
amplifier design makes possible analyses of
noises with steep spectrum slope — micro-
phonics caused by vibration and air-borne
sounds have been reduced by use of low-noise
cable and shock and vibration mountings.

Stability — insures accuracy with less fre-
quent calibration adjustments. A voltage-
reference diode maintains constant plate volt-
age on first two amplifier stages. Second stage
is a pentode, permitting greater gain and
allowing greater use of feedback around main
amplifier. The output stage is a transistor
emitter-follower. Readings are independent
(within | db) of temperature and humidity
over normal ranges of room conditions.

Excellent Frequency Response re-
sults from — (1) Smooth microphone fre-
quency characteristic. (2) Attenuator with
good high-frequency response. (3) Amplifier
with full 20c-to-20 kc bandwidth. (4) Indicat-
ing meter with no observable frequency error.

Wide Sound-Level Range — Instru-
ment is direct reading from 24 db to 150 db
above standard sound-pressure level of 0.0002
ubar (dynes per sq. centimeter) at 1000 cycles.

Microphone Sensitivity Adjustment
— Allows quick and convenient resetting of
amplifier gain
when using spe-
cialized micro-
phones. Calibra-
ted directly in
terms of micro-
phone sensitivity
from —49 to —61
db (re: lv/ubar).

Built-In Calibration Check — Reference
circuit permits convenient standardization of
sensitivity of electrical circuits at any time —
after standardization, accuracy of sound-level
measurements is within =1 db for average
machinery noise, specified by ASA standards.

Weighting Networks — A, B, and C
weighting fit design Center of ASA Charac-
teristics. C weighting provides an approxi-
mately flat overall instrument response, within
limits of the microphone’s frequency range.
The**20 kc”’position provides a flat amplifier
response from 20c to 20 kc for use with wide-
range microphones.

RMS Waveform Response —Quasi-rms
meter circuit approaches true rms response.

Two-Meter Damping Characteristics
— In “FAST” position, ballistic character-
istics of mcter agree with ASA standards. In
“SLOW"” position, movement is heavily
damped for casy reading and indicates the
average level of rapidly fluctuating sounds.

Output Jack — Provides low distortion
output for frequency analyzers, recorders, and
oscillographs; connections to the jack do not
affect panel-meter readings — output is one-
volt across 20,000 ohms when panel meter is
at full scale.

Convenient ON-OFF Switch — Swivel-
mounted microphone folds against case and
automatically turns instrument off.

Two Microphone Operating Posi-
tions — Horizontal position keeps micro-
phone away from instrument cabinet and
operator's body; minimizes disturbance of
sound feld. Vertical position is useful for
measurcments in confined areas.

Sturdy Aluminum Case — Light, dur-
able aluminum case is unusually strong, neat,
compact, and provides complete shielding.
Complete instrument weighs only 7 lbs., 10
0z.; 9 lbs., 10 oz. with lcather carrying case.
Overall dimensions 6% x 9Y4 x 7' inches.

Simple to Operate — Sound level at
microphone is conveniently indicated by sum
of meter and attenuator readings. Mcter has
an casy-to-read, substantially lincar 16-db
scale — adjustable attenuator has range of
110 db in 10-db steps.

Accessory Leather Carrying Case —
Instrument is casily carried, and can be oper-
ated without removal from case; makes field
use convenicnt as possible — affords added
protection in transit. Price . . . $25.

Batteries Readily Available — Two
114-volt D flashlight cells and one 67!4-volt
battery (Burgess XX45 battery or equivalent)
are used for easy replacecment.

Tubes — Four Raytheon low-microphonic,

low-noise CK-512-AX tubes and two CK-
6418 tubes; one RCA 2N10S transistor.

Accessorics for the Type 1551-C are available which readily convert it for operation from an a-c
power line, for high-level sound measurements, for analysis of the frequency spectrum, for vibra-
tion measurements, and for impact (short duration) noise analysis. You buy only what you need —
no more, no less. General Radio manufactures a complete line of sound and vibration equipment
for measurement, analysis, and calibration. Write for Complete Information.

GENERAL RADIO COMPANY

WESTCONCORD, MASSACHUSETTS

Sales Engineering Office in NEW YORK: Broad Avenue at Linden, Ridgefield, New Jersey

George G. Ross * J. P. Eadie ¢ Peter Bishop * Richard K. Eskeland

Tel: N. Y. 212 964.2722 « N. J. 201 943.3140 «

TWX: 201 943-8249

LOCAL SERVICE AND REPAIR
For your convenience, the New York Office has a
Service Department, monned by factory-trained
service engineers. This Department can supply
prompt and efficient repairs or recalibration of
any G-R equipment. Considerable time ¢an be
saved by taking advantage of these facilities.
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We have felt it is fortunate that this publication is
called “The Ncwsletter,” rather than “Amplifier” or
“Oscillator,” becausc up to now we have had no fcedback.
But, we are not a voice crying in an ancchoic chamber.
Happily, three people have answered. One provocative reply
by Porter H. Evans to our question “Why did you join the

.

IEEE?” might intcrest you: . support the profession

”»

that supports you . . .

The first Industrial Revolution replaced manpower
with machinc power. We are now engaged in the sccond
Industrial Revolution which is replacing brainpower with
a more sophisticated machine power. The engincer is
creating, de-igning, and building his own rcplacecment. To
really explore this, the Program Committee should sct up
a forum whercin this could be discussed.

Even though it would mean breaking a tradition that
‘eems to be followed by most organizations, we suggest that
the mectings start at 5:30 or 6:00 P.M. and close at 7:30
or 8:00 P.M. At that timc, the members may cither adjourn

to a ncarby restaurant or head for home—ecarly.

un Hathatay, Secretary of PTG Bngineering
Cuaak, Assaciate

pril. AWe’d

Wieiting and  peech, and Hotward
ditor of "The Nefosletter,” will marry in

like to think e ave gaining an editor.

This is the time when we honor all the newly elected
Fellows of the North Jersey Section at our Annual Banquet-
Dance. As you can see by the dctails on page 5, this will be
a rcal grecat affair. All the dircctions to insure your

attendance are there. Follow them.

The Section Elections are coming up soon. We have
a nominating committee hcaded by J. Schwanhausscr who
is working on the slate for thc coming ycar. If you have

any suggestions, be surc to let him know.
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New BALLANTINE True RMS VTVM
Measures 10 uV to 320 V
regardless of Waveform

You can read voltages
with the same high
precision and accuracy
over the entire five inch
logarithmic scale.

Our accuracy

of “2% of reading” is
far more accurate over
half the scale than for a
linear meter rated at

“1 of full scale.”

Model 320A

Price: $485

SPECIFICATIONS
Voltage Range............... 10 »V to 300v  Amplifier. . Choice of balanced or single ended,
(to 10,000 V with optional accessory) 5 cps to 4 Mc, up to 90 db gain, 50 V into
Frequency Range............. 5 cps to 4 Mc 20K load

(3 db bandwidth is 2 cps to 7 Mc)
Measures signals with Crest Factor....5 full
scale to 15 down scale
Accuracy ahove 300 uV, in % of READING AT
ANY POINT ON SCALE, 2%, 20 cps to 400
ke; 3%, 10 cps to 2 Mc; 4%, 5 cps to 4 Mc
Input Impedance. . ... 10 megohms in parallel
with 11 or 27 pF

DC Output...... Proportional to mean square
of ac input, for connection to recorder;
output 1V; source resistance 1000 ohms

Power requirements............. 1157230 V,
50-420 cps, 90W
Accessory (optlonal). ...... To measure up to

10,000 volts, use Model 1320 Multiplier
(40 megohms, 3pF)

Write for brochure giving many more details on both portable and relay rack versions

D

INC.

Boonton, New Jersey

CHECK WITH BALLANTINE FIRST FOR LABORATORY VACUUM TUBE VOLTMETERS, REGARDLESS OF YOUR REQUIREMENTS FOR AMPLITUDE,
FREQUENCY, OR WAVEFORM. WE HAVE A LARGE LINE, WITH ADDITIONS EACH YEAR. ALSO AC OC LINEAR CONVERTERS, CALIBRATORS,
WIDE BAND AMPLIFIERS, DIRECT-READING CAPACITANCE METERS. AND A LINE OF LABORATORY VOLTAGE STANDARDS 0 TO 1,000 MC.

Represented by GAWLER-KNOOP COMPANY 178 Eagle Rock Ave., Roseland, New Jersey

PTG
Reliability

RELAY |
COMMUNICATION SATELLITE
“The Relay 1 Communication Sat-

cllite” will be the subjcct of a meeting
on March 4, 1964 presentcd by the
PTG on Reliability and co-sponsored
by the New York Section IEEE. This
subject was originally scheduled for
prescntation at the January 14 mceting
of the PTGR, but because of thc heavy
snowfall at that time the mccting was
canceled.

MEETING NOTICE

'PON ORS: Presented by the PTG
on Reliability and
co-sponsored by the
New York Section IEE
The Relay |
Communication Satellite
Mr. Richard P. Dunphy,
Radio orporation of
America
United Engineering enter,
Room 125B
345 East 47th Street,
New York City
March 4, 1964
(Wednesday)
TIME: 7:45 P.M.

Mr. Dunphy will stress thc great
importance of reliability cngincering
considerations in relation to the con-
tinued successful opcration of the
Relay I Satcllite for a period in excess
of 300 days in orbit. The overall
y tem conccpt and operating para-
meters will be described, and the var-
ious factors pertaining to the achieved
opcrating reliability will be emphasized.
The application of rcdundancy tech-
niques to accomplish reliability objec-
tives and the part control program will
be discussed in some detail. In addi-
tion, Mr. Dunphy will speak about
some of the space simulation cnviron-
mental testing required for evaluation
of satellitc models.
Biography

Mr. Dunphy joined the Radio Cor-
poration of America in 19SS, and is
currently Project Manager for Projcct
Relay. Prior to this assignment he was
Manager of Central Enginecring, De-
fense Electronic Products, RCA. He
graduated from the Michigan Collegc
of Mining and Technology in 1941
with a BS degree in Physical Mect-
allurgy. Mr. Dunphy has done exten-
sive research in the field of mctallurgy,
and was associated with thc United
States Naval Rescarch Laboratory,
Washington, D. C. for approximatcly
12 years.

SUBJECT:

IPEAKER:

PLACE:

DATE:
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SUNDAY, tl ction
March 15, 1964

Y. E:M.-~MIDNICHT Annual Banquet-Dance
ROBIN HOOD INN

Valley Road

Clifton,

New Jersey

Reception —Gencrou - assortment of hot and cold hors d’ocvres, and cocktails of your choice.
4:00 P.M.

Banquet —Mecnu include : appctizer, soup, Roast Prime Ribs of Beef, salad, vegetable,
5:15 P.M potatoes, dessert, and beverages.

Formal Program —W Icoming rcmarks by C. W. Vadersen, Chairman, North Jersey Section.
“Report on the Organizational Activities and Growth of Profes Technical

7:00 P.M. . i .
Gr up ” by Richard Emberson, PTG Secretary, IEEE Headquarters.
Introduction and Recognition of Newly Elected Fellows:
Ralph B. Blackman Kenneth G. McKay
Homer W. Dudley Ernest C. Okress
Paul H. Jeynes rling D. unde
Bernard E. Lcenehan Lucio M. Vallese
Edison Medal: John R. Picrce W. R. G. Baker Prize: Donald L. White
ancing —to the melodious music of Matt Leyden.

8:00 P.M. to Midnight

Reservations arc limited to 250, so here is what you should do to insure your space for this gala event. Today:
Complcte the coupon below and follow the directions detailed.

Reservation Coupon:

To: Professor John K. Redmon,
Dinner  airman
Department of
Electrical Engineering
Newark ollege of Engincering
323 High Street,
ewark 2, N. J.

Enclosed please find my check (or money order) made payable to the

orth Jerscy Section [EEE in the amount of $ ... ($5.00 each)

for which please reserve in my name ................... ticket(s) for the North Jersey
cction, Annual Section Dinner on March 15, 1964.

nclosed also is a sclf-addressed, stamped envelope to return the tickets to
me. (If received after March 6th, or without stamped self-addressed envelope,
tickets will be held at the door).

Name (Please Print) oo e

Addre
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WORKING ON

Projects

INVOLVING

Antennas

AND ANTENNA EQUIPMENT?

Andrew can help you solve your
problems in this specialized field
of antennas and transmission
lines.You areinvited to write for
catalogs in area of your interest.

Telemetry, Catalog T—Ground to air
antenna systems for 25-3000 Mc, rota-
tors and coaxial patch panels.

Hubloc Antennas, Catalog D — Setting
new standards in large parabolic an-
tenna design, sizes to 60 ft.dia. Technical
data on antenna feeds, radomes, tower
mounts,

Microwave, Catalog M — Parabolic an-
tennas for use in 800 Mc to 12 Ge range
with associated equipment; mounts, ra-
domes, waveguides.

Heliax, Catalog H —Heliax, the flexible
air dielectric copper cable in sizes up to
§” in 50, 75 and 100 ohms,

Transmission lines, Catalog R — Rigid
coaxial lines are available in sizes 73” to
14” in 50 ohm and other impedances. RF
switches and other accessories available.

Fixed Station, Catalog F — Mobile radio
service antennas, flexible foam Heliax
cables for complete system installation,

Telescoping Masts, Catalog P—Offers a
large selection of standard pneumatic
masts for variable extended heights.
VISIT IEEE BOOTH
1502-04
Call or write P.O. Box 416
Ridgewood, N.J. 07451
Phone: (201) 444-5500

PTG
Engineering Writing
and pecch

APRIL MEETING TO HEAR
ELECTRONICS EDITOR

Some of the mysteries surrounding
electronics publishing will be cleared
up at the April 16th meeting of the
PTG on Engineering Writing and
Spcech. Mike Perugini, no stranger to
NEWSLETTER readers, will discuss
such questions as:

Why are some magazines free, others

paid?

How are articles edited?

Why so many electronic publica-
tions?

How can you tell what typc of
articles a particular magazine is
interested in?

Why should an enginecer take time
to write for a trade publication?

How can you improve your chances
of getting an article accepted?

Most Scction members know Peru-
gini as a former Editor of “The NEWS-
LETTER.” He is Editor of Mactier
Publishing Company’s EEP-Electronic
EVALUATION & PROCUREMENT.
His educational background includes a
BSEE from Newark College of Engi-
neering and a MBA from City College
of New York.

Perugini will draw on five yecars of
experience in electronic editing to give
engineers insight into the publishing
field.

Thursday, April 16th is the date.
Full details will appecar in the April
issue of the NEWSLETTER.

PTG
Yehicular
Communication

ANNUAL DINNER
MEETING NOTICE

DATE: Tucsday, March 24, 1964
PLLACE: Skyline Roof
Shelburne Hotel,
Lexington Avenue
at 37th Strect
TIME: Social Hour starts at
6:00 P.M.
Dinner will be served at
7:30 P.M.
PRICE: $6.50 per person
payable at the door
Mail to:

Mr. John J. Algeo,

Sec-Treas. N. Y., PTGVC
New York Telephone Company
Room 1600
811 — 10th Avenue
New York 19, N. Y,

NORTH JERSEY SECTION
IEEE EXECUTIVE COMMITTEE

SECTION OFFICERS

Chairman ._............ C. W. Vadersen
Vice Chairman ............... J. Redmon
Treasurer ................ J. P. Van Duyne
Secretary .................. S. A. Mallard
Member at Large ........ J. W. Gordon
Member at Large .... A. E. Hirsch, Jr.
Past Chairman ... A. W. Parkes

STANDING COMMITTEE

CHAIRMEN

Awards ... Dr. J. Mulligan
Education ... A. Paparozzi

Co-chairman ........ C. G. Gorss, Ir.
Facilities .................... R. Winterstein
History and

Procedures ........... F. Polkinghorn
Membership ... R. Nilsen

Co-chairman ........ M. Nuechterlein
Nominations ........ J. Schwanhausser
Program ... R. McSweeny

Co-chairman .........._.... M. Glander
Publications .............._. F. I. Scott, Jr.
Publicity ... J. O’Grady

PROFESSIONAL TECHNICAL

GROUPS

Coordinator ... J. Gates
Automatic Control .......... G. Marmar
Communications

Systems ... G. Karger
Electronic Computers .......... D. Perry
Engineering Writing and

Speech ... J. Stacy
Microwave Theory and

Techniques .............. H. Engelman

NEWSLETTER STAFF
Business Manager _..... M. M. Perugini
Editor ... B. Meyer

Executive

Committee Meetings
at Verona Public Library
March 4
April 1
Mluy 6
June 3
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EXECUTIVE COMMITTEE REPORT

THE PUBLICATION COMMITTEE
Frederick 1. Scott, hairman

The Publications Chairman is broadly responsible for the operation of THE
NEWSLETTER—the monthly magazine of the North Jersey Section. He is a
member of the Executive Committce and is charged with the responsibility for
developing and administering the cditorial and advertising policies of the
publication. In cooperation with the Scction Trcasurer and The Newsletter
Business Manager, he prepares the annual budget for its operation.

So much for the (paraphrased) job description of the office of the
Publications Chairman. What are some of the activitic he performs? How
does The Newsletter actually function? Who is paid? Doc. The New Ictter staff
really swing? What are the major financial and cditorial policie ? Will the
Newsletter circulation soon challenge Playboy’s? Answer® to the e and other
burning questions are more illuminating than any formal tatement of dutie
and responsibilities.

Historically, the job of Publications Chairman has been in and out. That
is, it has not always existed. This situation rcflects more the variable availability
of experienced people than any indecision of the Executive Committee. The
activities the Chairman performs include attending the monthly staff meeting,
attending the monthly Executive Committee meeting, discussing NL budget
problems with the Section Treasurer, corresponding with the Chairman on
policy matters and membership complaints, and writing a column at midnight
on deadline date.

Despite the interference of the Publications Chairman, however, the Editor
and the Business Manager admirably in getting The Newsletter out on
time. Seriously though, the NL really functions through their untiring efforts. The
Editor is responsible for all of the editorial and layout functions, obtaining from
cach group a write-up of its future meetings and other matcrial, becausc there is no
rewrite staff. In addition, he decides on type sizc, writes headline , gets the copy
to the printer, sees that galleys are proof-read, lays out pagc , pastes up the
galleys and checks page proofs bcfore notifying thc Business Manager that the
issue is ready to be printed. The Business Manager is responsible for producing
the magazine from this point and also for contacting advertisers, maintaining a
telephone during business hours, and several financial matter . Hc serves a
liaison between editor and printer.

At this point, let me commend Mike Perugini for his herculean efforts when,
as editor last year, he at times wore all three hats. We have madc sevcral changes,
largely at his suggestion, to see that such a situation does not recur. Thanks
Mike, and good luck in your new job.

Both editorial and financial policies guide the NL opcration. Fundamentally
the NL is to serve as the mecting notice of the Section. In fact, it grew out of
the original post card notices of the general Section mceting. Although the
number of meetings has grown in these ten years of opcration, this continues
to be its main purpose. It has expanded to include an editorial and occasional
feature articles as advertising revenues pcrmit. It is the express desire of the
Executive Committee that the NL remain an amateur publication, written and put
together by volunteers from the Section itself though we welcome professionals
on the staff. Only the busine management function receives financial
remuneration. All news gathering ources are volunteer and, while this can lead
to communication problems, it i till the best way of operating. An aside to
publicity and chapter officers should be mentioned here. It is the responsibility
of each group to deliver meeting notices and other material for publication to the
NL staff. We do not have the staff needed nor is it feasible to chase down the
information from the various groups. Sure, somctimes we goof (who doesn’t?) but
often this results from the helter-skelter activity necessary in attempting to
ascertain needed information. Incidentally, our deadlinc i the 25th of the 2nd
month preceding publication, e.g., March 25 for the May i ue.

As for whether the Newsletter staff really “swings”—we think it does though
sometimes it is from a limb. I'm afraid though, we’ll never approach Playboy’s
circulation without a centerfold.
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Atmospheric Omelets
& Electronic
Specifications

There is a classic recipe — harking
back to the days of the Great Depres-
sion — for an omelet serving eight
people that calls for one egg . . . and
a bicycle pump.

At first glance the resultant dish
looked hearty and sumptuous. But it is
difficult to live for any period of
time on a diet consisting primarily of
atmosphere.

The specifications published for some
electronic equipment remind us some-
what of this pneumatic omelet . . . too
little substance made momentarily pre-
sentable through inflation.

With this thought in mind, we would
like to hold forth on our approach to
specifying our equipment.

In all cases Boonton Electronics spe-
cifications represent the minimum per-
formance you can expect over extended
periods of time.

Our specifications are not ‘“typical”
figures; they are not “nominal” or “de-

sign-center” val-
ues. Nor are they
best guesses or
fond hopes. They
are absolute lim-
its which must
be met (or ex-
ceeded) by each
individual unit be-
fore it may be
shipped. Each is
backed by actual
tests, performed
where possible
against standards whose accuracy is
traceable to the NBS, and expressed in
the clearest, least ambiguous terms we
can devise.

An example of this philosophy at work
may be seen in the published specifi-
cation for the upper frequency limit of
our Model 91D Sensitive RF Voltmeter.
We know that the instrument provides
useful readings to beyond 2500 Mc. But
we would not presume to issue accu-
racy specifications for measurementin
this region, since no appropriate pri-
mary standards exist for their validatton.

It may well be that our insistance
upon integrity of specification occa-
sionally causes the loss of a sale to a
less conservative competitor who is serv-
ing up an ‘“atmospheric omelet.” Our
compensation for this is that we know
the only surprises our customers get
when they put one of our instruments
into service are happy ones.

Our Sales engineer in your area will be
to give you full details on our Sensitive I!f'
Voltmeters and their applications, or to arrange
a demonstration. Why not give him a call?

Represented by:

N LR ASSOCIATES
643 Eagle Rock Ave. West Orange, N. J.
Phone: 201—731-0774



AN OPEN LETTER TO
JUSTIFIABLY DISCONTENTED

ELECTRONIC SYSTEMS ENGINEERS

Are you sick and tired of having your best and most
creative ideas shot down—or bogged down—by the

massive mediocrity of “the Establishment”?

. Are you embarrassed to be associated with the ‘“water-
cooler gang” . . . the “coffee-machine philosophers” . . .
the clock-watching hobbyists who degrade a professional

career into just another job?

[l Are you disturbed because your employer does not ap-
preciate—or react to—the basic and irreversible changes
that have occurred in government spending patterns?

] Are you discouraged because you have more ability than
your assignment demands, more maturity than your re-
sponsibilities imply, far more productive capacity than

they let you use?

B . . . Then RADIOMETRICS may be for you.

We invite you to find out. We have

written a no-nonsense brochure, de- SYSTEMS

scribing the new kind of scientific
and engineering organization (called )
RADIOMETRICS) we have devel- B

oped out of the old Defense Electronics Department of
Polarad—an experienced, yet brand-new organization, de-
signed to achieve far more than mere survival in the harden-
ing defense/space market. You ought to read that brochure.

Interested? Call George Goich, Dircctor of Industrial
Relations, at EXport 2-4500, for a copy of the brochure and
an appointment . . . or, if you're not surc yect (and we respect

caution) write or call for a copy of the brochure.

By the way—

we don’t offer much in the way of scenery. We did just paint
the plant, but otherwise, the “decor” is designed for dignified
efficiency rather than pastoral beauty—blackboards, scope
screens, an occasional lunch-time chess set—and the deeply-
satisfying society of real professionals. Private offices? Yes.

Palm trees? No.

All inquiries will he held confidential,

An equal-opportunity employer.

is a Division of Polarad Electronics Corporation—a Diversified
Scientific, Engineering, and Manufacturing Organization Founded

in 1945.
43-20 34th Street, Long Island City 1, New York

PTG
Component Parts
MEETING NOTICE

DATE: April 14, 1964
TIME: 6:30 P.M.
PLACE: Barbizon Plaza, Ncw York

UBJECT: The Physics of
Semiconductor Failures
PEAKER: Dr. I. A. Lesk

6:30 P.M. to 7:45 P.M. — Motorola
and Schwebcer Electronics invite you
to attend a pre-meeting buffet at the
Barbizon Plaza, Central Park South,
New York ity.
8:00 P.M. — A talk and question
period on “The Physics of Scmi-
conductor Failures”.
Subject: A failurc in a scmiconductor
component ranges from characteristics
that have changed so that they are out-
side a predetcrmined specification limit,
all the way to catastrophic evcnts, such
as melting together scveral components
of the system. Catastrophic failures
occurring at high powers are becoming
bettcr controlled as their mcchanisms
are better understood. Slow changes
(which can eventually lead to catas-
trophe) occur due to bulk semicon-
ductor, surface, and mctallurgical
cffects, often in combination. A better
understanding and control of the bulk
and metallurgical factors now permits
study of the surfacc factors at the high
strcss levels necessary for their ac-
celeration. Surface failure modes are
often reversible. Different problems
and solutions havc arisen conccrning
failures in devices fabricated, passi-
vatcd, and packaged in different ways,
and in intcgrated circuits.
Speaker: Prior to joining Motorola,
Dr. Lesk held several positions with
General Electric Co.
Sponsored by: This is part of a serics
on “Physics of Failure” of the Metro-
politan New York Chapter of the
Component Parts Group and PTGPEP.
Guests are Cordially Invited
REGISTRATION FORM
If you plan to attend, please return coupon
before March 20, 1964 to Mr. E. F.
Mallahan, Eclipse-Pioneer Div. — Bendix
Corp., Dept. 7651, Teterboro, N. J.
I will attend the Metropolitan New York
Chapter Meeting of the Professional Group
on Component Parts on April 14, 1964 on
“The Physics of Semiconductor Failures”.

FROM:
Name oo
Company

Affiliation ...

Address
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For contributions to circuit theory and data processing.

R. B. Blackman was born in 1904, in thc
Phillipincs. He received his education through
high school at De la Salle ollege in Manila.
In 1921 he came to thc United tates where he
received a B degrec in Phy ic and Engineer-
ing from the alifornia Institute of Technology
in 1926. He became a member of the technical
staff of the newly organized Bell Telephone
Laboratories in New York City, where he did
rescarch in acoustics, hearing, and electro-
mechanical tranducers and filters until 1936.
He was then transferred to a newly organized
Mathematics Department under Dr. C. Fry,
where, in association with Drs. H. W. Bodc,
R. L. Dietzold and S. Darlington, hc was oc-
cupied mainly with the theoretical study of
electrical filters, equalizers and feedback amplifiers, until 1940.
ince then his work under Dr. S. Darlington has been largely on
data-smoothing and prediction schemes with applications to weapons
systems, satellite launching systems and satellite surveillance systems.
He also did some work under Dr. J. W. Tukey on the statistical
a pects of the measurement of power spectra and on the analysis of
sei mic data. (With Dr. Tukey he co-authored “The Measurement
of Power ? published by Dover.)

RALPH B. BLACKMAN

He is a member of Tau Beta Pi and of the American Association
for the Advancement of Science.

For contributions to the fields of speech theory, speech signal
processing and speech synthesis.

Homer Dudley, who received hi
ellowship for “contributions to the fields of
speech theory, speech signal processing, and
peech synthesis,” has been active in this area
of research since 1921. He i presently serving
as a consultant at ITT ommunication Sys-
tems, Inc. (ICS), Paramus, N. J. subsidiary
of Intcrnational Telephone and Telegraph
orporation.

Before joining 1CS in June 1962, Mr. Dudley
served as a research engineer at Bell Telephone
Laboratories, where, from 1921 to 1961, he was

HOMER W. DUDLEY concerned with improving the tran mission of
speech sound by wire, cable and radiotelephone
systems.

In the middle 30’s, he turned to the analysis
and synthesis of the spoken word as a function of inner speech. His
work on the deign and construction of speech analyzing and
synthe izing circuit led to the devclopment of the VODER, a manual
speech ynthesizer demonstrated at the 1939-40 New York and San
Franci co World airs and to the Vocoder, a voice synthesizer which
recreates spoken ounds electrically and combines them into human
speech. The inventions formed the basis of many later developments
in speech analysis, including a method for teaching the deaf to
convcerse through the use of visual speech techniques.

Mr. Dudley is the holder of 35 patents in the United States and
many more in other countries, covering negative impedances, sub-
marine cable switching, negative re i tance amplifier, coaxial conductor
systems, television, frequency range reduction, multiplexing, terminal
circuits, tactile perceptors, speech-controlled telegraph, voice printer,
automatic “brain,” formant analyzer-synthesizer, re onance Vocoder,
miniature Vocodcr, and speech synthesis from code ignals.

He received his BS in electrical engineering from Pennsylvania
College and his M A in physics from Columbia University. He
is a Fellow of the Acoustical Society of America and of the Audio
Engineering Society, and a member of the American Association for
the Advancement of Science. He is the author of 30 technical papers,
including 15 of major significance in the fields of speech analysis
and synthesis.
Continued on Puge 11
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the new ALFRED 640 Series
Sweep Generators

1 to 40 Gc

lightweight and compact

almost entirely solid state

5 adjustable frequency/marker controls—
may be used to program fixed frequencies.

slide rute diat

internal leveler amplifier—with optiona!
sampling, either external or internal.

AM response limited only to impedance of
external pulse generator.

Frequency , Power Leveling Sampler

Model Range (G¢)| Output Internal | External®
641 1.2 50 mw X
641K 1.2 50 mw X
642 2-4 50 mw X
642K 2-4 50 mw X
643 4-8 20 mw X
643K 4-8 20 mw X
645 8.2-124 (20 mw X
645K | 8.2-124 |20 mw X

647 | 12.4-18.0 10 mw
648 | 18.0-26.5 S5mw
649 | 26.5-400 Smw

*Samplers Available from ALFRED.

Phone or write for further information and catalog.

44 No. Dean St. 11 Commercial St.
Englewood, N. J. Plainview, L. 1., N. Y.

(201) LO 8-0808 (516) GE 3-0808
REPRESENTING

Alfred Electronics Fleetwood Labs
Analab Instrument Jerrold Electronics
CML LEL, Inc.
Dielectric Products Liquid Heat Co.
E&M Laboratories Nesco Instruments
Elasco, Inc. TACO



PTG

Automatic Control

PROBABILISTIC
CONTROL THEORY

March 17 PTGAC Meeting

Professor Rudolph Drenick of the
Polytechnic Institute of Brooklyn will
discuss non-deterministic control the-
ory. The meeting will be held at
General Precision Auditorium, Little
Falls, on Tuesday, March 17 at
7:45 P.M.

ABSTRACT

The basic purpose of a control sys-
tem is presumably this: a device,
usually called the “plant” or the *“load”,
is to be driven in such a way that its
output has certain desirable character-
istics. In practice, the achievement of
this objective is complicated by the
fact that the plant is typically sur-
rounded by some uncertainty. In other
words, given the input that drives the
plant, it is not in general possible to
predict the precise nature of the output.

The origin of such uncertainties can
be manifold. In some cases, a sup-
posedly linear plant may in fact be
nonlinear in some only poorly under-
stood fashion. In other cases, it may
be affected by aging in an unknown
way. Or else, its output may be dis-
torted by noise. Complications such as
these underlie very much of the present
theory and practice of control engineer-
ing, more than is sometimes realized.
It is, for instance, basically responsible
for the use of feedback in control
systems.

A good deal of recent thinking about
control theory, notably about optimal
control theory, has centered on the
question of how to incorporate the
notion of uncertainty into the theory.
One way of doing this is to equatc
uncertainty with probabilistic control
theory.

The talk will discuss some of thc
main concepts that have become im-
portant in this theory and some of the
problems that arise in it. It will sketch
some possible areas of application.
Some of the presumed advantages and
disadvantages of the theory will be
mentioned.

The North Jersey Section

Sunday, March 15th, 4:00 P.M.
Robin Hood Inn
Valley Road, Clifton, N. J.

SEE

page S for detalls

THE SPEAKER

Rudolph F. Drenick is a Professor
of Electrical Engineering at Polytech-
nic Institute of Brooklyn. He grad-
uated with a PhD in theoretical phys-
ics from the University of Vienna. In
1946 he joined General Electric as
engineer engaged in the analytic treat-
ment of guided missile problems.

He is a member of the IEEE, Ameri-
can Mathematical Society of Industrial
and Applied Mathematics, Operations
Research Society of America, Institute
of Mathematical Statistics.

Dr. Drenick has held the following
memberships: IEEE Cybernetics Com-
mittee, Administrative Committee,
IEEE—PTGIT, URSI Committee VI.

MEETING NOTICE

SUBJECT: PROBABILISTIC
CONTROL THEORY
SPEAKER: Rudolph F. Drenick
Professor of
Electrical Engineering
Polytechnic Institute of
Brooklyn
PLLACE: General Precision,
Incorporated
Auditorium, Plant 3
1225 McBride Avenue
Little Falls, New Jerscy
DATE: Tuesday,
March 17, 1964
7:45 P.M.

All PTGAC members are invited to
monthly executive committee meetings.
If interested, please contact Mr. Robert
Sokalski at CA 6-4000.

GAS ANALYSES
Mass Spectrometry — Gas Chromatography
Gases in Hermetic Devices
Doping Gases — Furnace Atmospheres

GOLLOB ANALYTICAL SERVICE, INC.

619 Springtield Avenue Berkeley Heights, N. J.
Telephone 464-3331

PHASE METERS

Direct Reading in Degrees
0.001 cps to 18,000 mc
Accuracy 0.050 or 1%

DELAY LINES

Microwave to Audio

0.0l us to 200 ms

Variable Tapped Fixed
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For contributions to the economic analysis of power

distribution.

PAUL H. JEYNES

Accounting

raduated from hcflicld Scientific School,

Yale University, in 1918. PhB. Yale Graduate

chool, 1920. M . Taught Power Engineering

while in graduate school.

Public ervice Electric and Gas Company,

1920 to 1963.

Distribution Engineer’s Oflice, 1933-43. Be-

came Distribution Planning Engineer in 1940.
Published papers on applications of shunt
capacitors, deign of primary and secondary
distribution  ystems, means for controlling
voltage dips. Developed load-sampling pro-
cedure .

Department as Depreciation Engineer, 1943-46.

Originated methods for estimating service life, particularly the Half-
ycle Ratio and Indicated Renewal methods. As i ted in developing
the imulated-Plant-Record approach.

Distribution Plant Engineer, 1946-57. Problems in economic

election, evaluation,

cost allocation, ratemaking, load sampling,

electrical loss analysis, replacement economics, design of overhead
and underground transmission, distribution, and street-lighting systems.
ngineering Economist, 1957-63. Economic studies and methods,
opcrations research, and . allocations in connection with system
planning and development. Taught classes in engineering economy.
Author of two books, writing a third. “An Abbreviated ourse

in Engineering Economics™ widely used, especially in the public

utility industry.

the Al course

(24 cla es).

With Bert J. Blewitt (Member IEEE) presented
in engineering economy, 1961-62, in Newark

Have publi hed perhaps 50 technical paper , many in the Al
Transaction . Innumerable discussions of Al and 1EEE papers.

Best known Al

papers probably The Depreciation Annuity (1956)

and The Criterion of Economic Choice (1958, with L. Van

Nimwegen). Al

electrical losses.

prize paper in 1952 dealt with evaluation of

Thomas N. McCarter Medal in 1941, for contributions in the

field of depreciation.

lected to grade of Member, AIEE, in 1943.
Member Emeritus of the joint Amcrican Ga A soci. tion—Edison

Electric Institute

Depreciation  ommittee . hairman of their

ngineering Subcommittee for many years, and member of numerou

other subcommittees.

Member American Society for Engineering

Education and Sigma Xi.

With partner Louis A. Winkelman, of Public Service, won the
George urtis cup, contract bridge, in 1934-35. Managed the Public
ervice Men's Glee Club in the 1930’s. Pretty good on guitar,
mandolin, and harmonica.

For contributions in the field of electrical instruments and
measurements.

Bernard dward Lenehan was born in 1901
in Deep Valley, Pennsylvania. He received his
B degree Carnegie Institute of Technol-
ogy in 1921. Upon graduation from college he
joined the We'tinghou e lectric and Manu-
facturing  ompany in East Pittsburgh, and
hortly thereafter was selected for special
advanced training in B. G. Lamme’s design
chool, following which he was assigned to
in trument  development and design in the

upply Engineering Department.

In 1928, Mr. Lenehan joined the operations

BERNARD E. LENEHAN  Of the Westinghouse plant in Newark, N. ],
where, in 1952, he wa made advi ory engineer
of the Meter Division. In 1956 he wa advanced
to the position of con ulting engineer, which is

Continued on Page 12
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te ELASCO

transistorized power supplies:

Minisource Series M and V—Modular
input: 105-125 vAC; 60-400 cps
output voltage: 3-200 vDC
output current: 50-500 ma
regulation: 8.0.:)% typical;

.1% maximum

ripple: less than 0.1% peak to peak
fixed or variable voltage output

Series SV—Modular

input: 105-125 vAC, 60-400 cps
regulation: 8(1)3/% typical;

1% maximum

ripple: 0.1% peak to peak

Output:

Voitage Current

8V-1A
8V-2A
8V-3.8A
$V-5A
8V-10A

4-50 vDC 1Amp |
4-50 vDC 2 Amps
4-50 vDC 3.5 Amps
4-50vDC 5 Amps
4-32vDC 10 Amps

Also available: special configurations for
military and commercial applications.

Other ELASCO products:

Model MD solid state Analog Multiplier-Divider:
basic transducing device which can be used for
the multiplication and division of electrical sig-
nals as well as a variety of other applications.

Phone or write for further information and catalog.

44 No. Dean St.
Englewood, N. J.
(201) LO 8-0808

11 Commercial St.
Plainview, L. I, N. Y.

(516) GE 3-0808

REPRESENTING

Alfred Electronics

Analab Instrument

Calvert Electronics
CML

Dielectric Products
E&M Laboratories

Elasco, Inc.

Fleetwood Labs
Jerrold Electronics
LEL, Inc.

Liquid Heat Co.
Lumatron Electronics
Nesco Instruments
TACO



NEW FELLOWS OF THE IEEE

his present position with the Relay-Instrument Division of the
Westinghouse Electric Corporation in Newark.

During his early engineering years, Mr. Lenehan invented and
developed a number of instruments which have had wide application.
These inventions include: a narrow-range frequency meter with a
four-cycle span; a repulsion vane a-c ammeter and voltmeter, having
a superior scale linearity; a line of motor-operated servo-type
electrical recording instruments; a current-balance type of telemetering
system. Mr. Lenehan’s later inventions and developments have been
in the related field of measurement devices, including a slow-speed
small synchronous motor; basic inventions in the field of power-line
carrier-current relaying systems; and developments in the field of
watthour meters.

His inventions resulted in 70 United States patents, and he has
earned four Westinghouse special awards for outstanding patents and
meritorious disclosures.

Professionally, Mr. Lenehan has been an active AIEE member,

having served on instrumentation technical committees for over 25
years. He was formerly chairman of the AIEE Special Instruments
and Auxiliary Apparatus Committee.

- He is author or co-author of about twenty technical papers and
articles, of which three were published in the AIEE Transactions.
y Mr. Lenehan represents the IEEE on the American Standards

Association Sectional Committee on Electrical Instruments. In 1962

Mr. Lenehan received the Morris E. Leeds Award for his outstanding

For fundamental advances in the physics and engineering
of solid-state devices.
Kenneth G. McKay of 100 Wildwood Lane,

Summit, N. J, was named an Executive Vice
President of Bell Telephone Laboratories effec-

contributions to the field of electrical measurement.
Bert Aaron . .. your N.Y.C.

area link to the finest
microwave houses . .. will
be demonstrating equip-
ment at the Barbizon
Plaza, concurrent to the
IEEE Show. Drop in for a
kaffee klatsch and demo,
Studio D, 4th Floor, and
look over the lines of
these principals:

Amperex

Chemalloy

Curtis Instrument
Conductron

Edgerton, Germeshausen,
& Grier

tive May 1, 1962, with responsibility for all
systems engineering and relatcd activities of the
Laboratories. A research physicist, Dr. McKay
has been associated with electronic, semi-
conductor and solid-state research and develop-
ment programs at Bell Laboratories since 1946.
Dr. McKay is a native of Montreal, Canada,
and a graduate of McGill University, where he
received his BS and MS degrces in 1938 and
1939, respectively. He was awarded the ScD
degree by Massachusctts Institute of Technology
in 1941 and worked with the National Research
Council in Canada for the next five years.

Upon joining Bell Laboratories in 1946 he undertook fundamenta)
research studies of the physics of solids, including studics of secondary
electron emission and electron bombardment conductivity in insulators
and scmiconductors. Later his work related to the electrical
and optical characteristics of electrical breakdown in germanium
and silicon.

He was named Director of Development of Solid State Devices
in 1957, promoted to Director of Development of Components and
Solid-State Devices in 1958, and elected a Vice President in 1959.

Dr. McKay has been granted nine patents for his electronic
inventions, and has written extensively on solid-state physics for

KENNETH G. McKAY

Electronaupcs scientific publications.
General Microwave He is a Fellow of the American Physical Society and served on
Melabs the Board of Editors of The Physical Review from 1955 to 1957.
He is a senior member of the IEEE and a member of the Rcsearch
Quantatron Society of America.
Precision Lapping For contributions to microwave magnetron design.
Probe Presently (i.e., since 1962) employed in
research at American-Standard, Research Di-
ENGINEERING vision, with respect to the non-equilibrium
MHD generator and the non-equilibrium EHD
accelerator, with some attention devoted to
MARKETING Electronic Power. Recently (i.e., 1959 to 1962)

employed in research at Sperry-Rand Corp.,
with respect to millimeter waves. Previously

bertram d. aaron (i.e., 1940 to 1959) employed in advanced
development engineering at Westinghouse, with
& company

P.0. Box 186, Roslyn, L.1., N.Y. » MAyfair 1-0630

ERNEST C. OKRESS
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respect to plasma physics, electrodynamics, electron physics, physical
electronics, and microwave electronics. Device-oriented activities
included: the gas discharge tube, the crossed field tube, microwave
circuit components, the Klystron, the Resnatron and the grid
control tube.

Original contributions related to the high power microwave
Magnetron, the high power microwave window, the microwave ga
witch, the microwave resonator, the grid control power tube, the
high power cathode, electromagnetic levitation, pending non-equilib-
rium ionization for the MHD generator and the EHI) compressor.

ranted over 30 U. . patents in vacuum and gas discharge
devices, microwave electronic , and electrodynamics. Granted several
pecial ( 500) and Meritorious ( 200) Westinghouse patent awards
for out tanding inventions. ranted several Westinghouse paper
Honorariums ($50). ranted ertificate of ommendation, OSRD
1945. Granted ational Regi tered Profes ional ngineer Certificate
0. 925 and a tate ( . J.) Registered Profe si nal ngineer License
0. 5625. ontributed over ten paper to profe:sional journals and
professional books relating to electronic , electrodynamics, thermionic
and microwave devices. ditor-in-chief ( ro Field Microwave
Device ). Previously paper examiner for J. Appl. Phy . and IE
P .D. Previously member J T Fellow of 1 EF, Fellow of
Am. Phys. Soc.,, and Member of oc. of igma Xi. B , Electro-
phy ic, . of Detroit; M ¢, lectrophysic , U. of Michigan; PhD
Thesis incomplete, Electrophysics-Mathematics, Polytechnic Institute
of Brooklyn and N.Y.U. Academic Undergraduate—cum
laude. raduate—summa cum laude.

For contributions to knowledge of earth conduction eftects.

LJd

from

. unde came here from Norway in
1927, after graduating in 1926 as Dipl. Ing.
echnische Hochschule, Darmstadt, Ger-
many. . rom 1927 to 1934 he was with the
Development and Research Department of the
AT&T o, and transferred with this department

to Bell Telephone Laboratories in 1934, where

at present he is a consultant in the Transmission
ystems Engineering Division.
ntil 1949 he was concerned principally with

theoretical and experimental studies related to
the protection of communication circuits against
inductive interference, lightning damage and
corrosion. He published a number of theoret-
ical papers in this field, together with a
book entitled * arth  onduction Effects in
Transmission ystems™.

ince 1949 much of his work in transmission sy tems engineering
ha been devoted to development of pulse tran mi ion and modula-
tion theory applicable to representative communication circuits with
attenuation and phase distortion and he has publi hed several articles
in this field. Two recent papers deal with selective fading in
troposcatter path a a source of errors in digital pulse transmission

ERLING D. SUNDE

Presents

TACO

antennas and systems

Microwave antennas

4’ to 15’ parabolics
806 to 13,200mc feeds
radomes, mounts

Rigid transmission line
coax and waveguide

Telemetry

monopulse systems

parabolics, helical, crossed-polarized
yagis, dipole, arrays

mounts-low noise hydraulic drive,
electric drive, manual

omnidirectional stubs, discones

corner reflectors

Airborne
blade and flush types
72-1000mc
Parabolic reflectors
16’ to 32°

Ruggedized yagis
50-500mc
5, 8 and 10 element muiti-driven
screen antennas
cylindrical parabola
stacking lines and systems
mounting kits

and of intermodulation distortion in analog M y tems.
Mr. unde is a member of AAA and American Mathematical
ociety.

For contributions to the theory and applications of solid-state
electronic devices.

[.. M. Vallese, Senior Scientist, Head Electrophysics Department,
Physical Sciences Laboratory, ITT Federal Laboratorie , utlcy, New
Jersey. Dr. Vallese holds degrees from the University of Naples, Italy
(1937) and from Carnegie Institute of Technology (Dr. Sc.
1948). He has bcen on the faculties of the University of Rome
(1939-1947) of Duquesne University (1948-1951) of the University
of Pittsburgh (1949-1951) and of the Polytechnic Institute of Brook-
lyn (1951-1959). He is currently an Adjunct Professor at the
Polytechnic Institute of Brooklyn.

ince 1959 he has been associated with ITT Federal Laboratories,
where he has organized the lectrophysics Department of the Physical
ciences Laboratory, developing research programs in Quantum Elec-
tronic , etworks and Radiation.

Phone or write for further information and catalog.

44 No. Dean St. 11 Commercial St.
Englewood, N. J. Plainview, L. I., N. Y.

(201) LO 8-0808 (516) GE 3-0808

REPRESENTING
Alfred Electronics Fleetwood Labs
Dr. Vallese has written various technical papers and report Analab Instrument Jerrold Electronics
on the analysis and design of active networks, on the analysis of Calvert Electronics LEL, inc.
nonlinear networks, on the study of propagation and cattering of CML Liquid Heat Co.
electromagnetic wave , on the design of ferrite antennas; also he Dielectric Products  Lumatron Electronics
holds several patents. He is a member of the Solid tate Devices E&M Laboratories Nesco Instruments
ommittee, ellow 1'E , member A.P. ., igma Xi, Tau Beta Pi, Elasco, Inc. TACO
ta Kappa Nu.
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SHOW
O

EMERSON
&

CUMING

Locations

Hilton — Booth 76

DIELECTRIC MATERIALS

Stycast® — Eccof oam®
Eccocoat® — Eccobond®
Eccoceram® — Eccosil®
Eccospheres® — Eccostock®

Coliseum-Booth 3213

MICROWAVE PRODUCTS

Eccosorb® Anechoic Chambers
Microwave Absorbers
Eccoshield® RF Chambers
Ecco Reflector
Ecco Interferometer

Emerson

&

Cuming, Inc.

Canton, Mass./Gardena, Calif.
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PTG

Communication steims

OFFICERS NOMINATED FOR 1964-5

RODNEY D. CHIPP ALFRED A. ROETKEN

A nominating committec has selccted
the candidates whose biographies ap-
pear below to serve as officers of the
North Jersey Chapter of PTG S for
the period Junc 1, 1964 to May 31,
1965.

Other candidates may bc nominated
by petition addressed to Mr. Mc-
Sweeny.  Each petition  should be
signed by not less than 10% of the
membership of the North Jerscy Chap-
ter. Names of all Chapter members
arc listed in the December 1964 issuc
of the national PTGCS Newsletter.

Election of officers will take placce at
thc joint PTGCS - Scction tcchnical
mecting on April 21, 1964 in thc
auditorium of the Garden State Plaza
at 8:00 P.M.

Chairman—Rodney D. Chipp

Rodney D. Chipp was born in New
Rochelle, New York, in 1910. He
received his technical education at MIT
and Naval schools, supplemented by
professional and graduate courses. He
has a BS in Physics, and is a licensed
professional cngincer in New York,
New Jersey, Pcnnsylvania, and the
District of Columbia.

Since 1933 Mr. Chipp’s professional
activity has been in broadcasting, tele-
vision, radar, communications, and
cngincering managcment. In 1961 he
cntered private practice as a consulting
engineer in thosc fields. Prior to that
he was Dircctor of Engincering Plan-
ning at ITT Federal Laboratorics, and
Dircctor of Engincering at ITT Com-
munications Systems, Inc., a wholly-
owned division concerned with the
planning and design of the worldwide
communications system for thc Air
Force.

JACK HARVEY MANFRED WESTHEIMER

Vice Chairman—Alfred A. Roetken

A. A. Roetken has been a Radio
Consultant in thc Electronics and
Systems Rescarch Center of Bell Tele-
phone Laboratories at Murray Hill,
N. J. since 1961. He received the
BSEE degree in 1927 and the MS
degree in 1929, from Ohio State Univ-
ersity. In 1929 he joined Bell
Tclephone Laboratories as a member
of thc Radio Rescarch Department
cngaged in problems relating to radio-
telcphone applications within the Bell
System including thc devclopment of
precision frequency measuring cquip-
ment, SSB cquipment for transoceanic
telephone service and UHF circuits for
domestic service.

Mr. Roetken is a Fellow of the
IEEE (IRE), an associate of Sigma Xi
and a member of the Research Socicty
of America.

Secretary—Jack Harvey

Jack Harvey (S-'49, A-’52, M-'56,
SM-’57), was born in Tarkio, Missouri,
on July 26, 1929. He rcceived the
BSEE degree in 1951 from the Univ-
ersity of Missouri.

In 1951 he joined ITT Fcderal Lab-
oratories, from which he was on leave
from 1952 to 1954 for duty in the U. S.
Army Signal Corps. He is now a Mem-
ber of the Technical Staff of Sichak
Associates, Nutlcy, N. J.

Finance and Facilities Ofticer
Manfred Westheimer

Manfred Westheimer was born in
1927 in Karlsruhe, Germany. Hc re-
ccived his BEE dcgree from Pratt
Institute, Brooklyn, N. Y. in 1951 and
his MEE degrec from the Polytechnic
Institute of Brooklyn in 1955.

At present Mr. Westheimer is with
ITT Communication Systems, Inc.,
Paramus, N. J. wherc hc is task man-
ager of a long haul communications
project.
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Type RM561A Oscilloscope —with Type 3A1 Dual-Trace
Y Amplifier Unit and Type 3B3 Time-Base Unit—provides
high sensitivity, wide-band, dual-trace operation com-
bined with calibrated sweep delay in a compact, moderately
® priced package.

You can use any of 12 other amplifier and time-base units for differen-
tial, multi-trace, sampling, other applications, including matched

X-Y displays using the same type amplifier units in both channels.

Also, you can observe no-parallax displays and sharp trace photog-
raphy. For the new crt has an internal graticule with controllable
edge lighting.

TYPE RM561A OSCILLOSCOPE
(without plug-ins). . . . . . ... .. $525

TYPE 3A1 DUAL-TRACE UNIT . . . . $410
Passband from dc-to-10 Mc for each channel «
Sensitivity from 10 mv/cm to 10 v/cm in 10 cali-
brated steps, 1-2-5 sequence, variable control,

TYPE 383 TIME-BASE UNIT . . . . .. $525

Normal and Delayed Sweeps from 0.1 usec/cm
to 1 sec/cm in calibrated steps, 1-2-5 sequence,
with variable controt « 5X Magnifier « Single
Sweep for Normal Sweep « Delay Interval from
0.5 pusec to 10 sec « Flexible Triggering Facili-
ties with triggered operation to above 10 Mc.

U. S. Sales Prices, f.0.b. Beaverton, Oregon

FOR A DEMONSTRATION, PLEASE CALL YOUR TEKTRONIX FIELD ENGINEER

Tektronix, Inc. uniON FIELD OFFICE I

400 CHESTNUT STREET + UNION, N.J. + Phone 688-2222
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v FREQUENCY
SYNTHESIZER

3
<

HIGH RESOLUTION &
RAPID SELECTION WITH NEW
@ FREQUENCY SYNTHESIZER

The Hewlett-Packard Model 5100A-5110A Fre-
quency Synthesizer provides an output frequency
adjustable from 0.01 cps to 50 mc in steps as
fine as 0.01 cps.

The selected output frequency is derived from a
single-frequency source by direct synthesis tech-
niques, hence the accuracy of the selected output
frequency depends only on the accuracy of the
driving source. An extremely stable quartz oscil-
lator is provided, but the Frequency Synthesizer
may be driven by an external 1-mc or 5-mc
standard.

Particular care has been taken with Model 5100A.
5110A to obtain a very clean output signal over
the full frequency range. A high order of spectral
purity is essential for accurate doppler measure-
ments, microwave spectroscopy, narrow band
telemetry or communications, and similar appli-
cations.

Call your RMC Field Engineer for full specs and
application information on Model 5100A-5110A.
'64 |IEEE SHOW
We'll see you at the IEEE Show at the Coli-
seum, March 23-26. At all the Hewlett-Pack-
ard Companies' Booths, 3401-3418, you'll
view the most complete line of high quality
electronic measuring instruments . . . In-
deed, @ instruments are industry standards
for accuracy, dependability, value, versatil-

ity, and ease of operation.

So — see you at the @aisle at the Coliseum!

INSTRUMENTS

@ 140A OSCILLOSCOPE & 1415A
TIME DOMAIN REFLECTOMETER

#p 140A SCOPE HAS
7 PLUG-IN UNITS

The Hewlett-Packard 140A Oscilloscope defies
obsolescence because wide-ranging flexibility is
achieved with plug-in units.

Used with @ 1400 series plug-ins, Model 140A
provides both high frequency (to 20 mc) and high
sensitivity (to 10«V/cm) capabilities for general
oscilloscope applications.

6 general-purpose plug-ins (4 amplifiers & 2
sweep generators) point up the versatility of the
140A/1400 series combination. Also, the design
of the 140A has allowed for the use of a single,
double-sized plug-in to supply information to both
axes of deflection.

A 7th plug-in, the @9 1415A Time Domain Reflec-
tometer, is a double-sized unit with application
in measuring discontinuities in broadband trans-
mission systems by means of pulse reflection
testing.

The Time Domain Reflectometer plug-in converts
the oscilloscope to a sampling-type system with
more than a 2.3-gigacycle bandwidth. It also con-
tains an internal step generator providing for
external use a very fast step with a rise time of
less than 50 picoseconds.

The big advantage of the 140A is that possibilities
for future plug-ins are practically unlimited. Your
RMC Field Engineer has full specs on @ 140A
priced at $575.



