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Typical dual-beam display
shows presentation of ECG
(upper beam) vs. heart sounds
(lower beam) of patient.

FEATURES

m 2 identical vertical amplifiers

QUALITY-CONTROL
APPLICATION

Typical dual-beam X-Y dis-
play shows comparison of
E/l loops of two transformers
in a production run.

m 4 steps of sweep magnification

m Continuously adjustable sweep
and sensitivity controls

m 17 calibrated steps of sensitivity 5 pysh-button beam finders

m 21 calibrated sweep rates

m |ntensity-balance control

FOR A DEMONSTRATION, PLEASE CALL
YOUR TEKTRONIX FIELD ENGINEER

Tektronix, Inc. BosToN FIELD OFFICE

442 MARRETT ROAD + LEXINGTON 73, MASS.

e Phone: 862-7570

MAIN PERFORMANCE CHARACTERISTICS

e Passbands from dc-to-50 ke, minimum, to dc-to-1
Mc maximum e Calibrated Vertical Sensitivity in 17
steps from 100 uv/cm to 20 v/cm, both amplifiers
« Calibrated Sweep Range in 21 rates from 1
usec/cm to 5 sec/cm e Variable, Uncalibrated,
Sensitivity and Sweep Range Controls « 2X, 5X,
10X, or 20X Sweep Magnification » Flexible Trigger
Facilities = Amplitude Calibrator e Electronically-
Regulated Power Supplies
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HE most important electronics

event of our 1963-64 season will
be the disposition of the NASA elec-
tronics center. It seems clear that there
will be such a center. Let us hope that
it comes to Boston.

NASA needs an electronics center.
An interdisciplinary problem such as
space research requires groups of scien-
tists from many disciplines to be housed
within a single building where they can
interact and set up an intellectual en-
vironment to stimulate new concepts.
In addition the same manpower capa-
bility can provide superior systems
management for the diverse sub-con-
tractors in the general area of space
electronics.

NASA management of this facility
is preferable to company management
because no one company can provide
the necessary capability without domi-
nating the whole field. NASA manage-
ment is preferable to university man-

THE

NASA ELECTRONICS

CENTER

RONALD E. SCOTT
Chairman — Boston Section

agement because the systems-manage-
ment function is not suitable for an
academic environment.

Boston is the ideal location for such
a facility. It has an intellectual climate
which attracts scientists in such diverse
fields as physics, electronics, biology,
medicine, and food technology, all of
which are important to NASA. It has
a large pool of graduate students avail-
able for training in these areas. And
above all, it has a large number of
small but creative companies whose
capabilities are being overlooked by
NASA at the present time.

The new laboratory could break up
many of the mission-oriented problems
of NASA into smaller parcels which
could be handled by these companies.
An increased use of small company
capability, much of which is centered
in New England, would be good for
the area and good for the nation.
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PROFESSIONAL TECHNICAL GROUP

ELECTRON DEVICES

TUTORIAL SESSIONS ON ENERGY CONVERSION

OINCIDENT with the general advancement of our
C civilization, certain basic and powerful concepts
evolve. One such significant concept is “energy sources
as the basis of productivity.” With the recognition of
energy sources, so to speak, as the basis of prosperity,
comes naturally a concern with conversion of energy from
one useful form to another. It becomes increasingly evi-
dent that the two major classes of energy conversion are
the conversion of fossil fuels to locomotive power and the
conversion to the electrical power from a variety of sources.
Generally then, we restrict the definition of energy con-
version to the generation of useful electrical power from
other energy sources.

The tutorial session on energy conversion will be con-
cerned with a review of the present status of the conver-
sion to electrical power by five important means.

(1) fossil fuel—steam turbine

(2) nuclear fuel—steam turbine

(3) photovoltaic

(4) thermoelectric

(5) fuel cell

It is unfortunately impossible to cover the many remain-
ing means in one evening, such as techniques in plasmady-
namics, batteries, chemical conversion, or exotic techniques
such as biological energy conversion, etc.

Due to an expression of interest by the group member-
ship, and as an experiment, this meeting will be tutorial
in nature, with three invited speakers and will be quite
long (estimate 2%2 hours).

PANEL DISCUSSION-—After the speakers’ presenta-
tion, a panel discussion and question period will be pre-
sented, which panel discussion might be subtitled twenty
nasty questions concerning energy conversion. The mem-
bership are invited and encouraged to bring their own
questions.

Fossil and Nuclear Fuel
Energy Conversion

The design principles and operation of central station
power generation equipment will be briefly reviewed. The
subject will include also a review of the status of total
power cost to the user, comprising generation, transmission,
and distribution, as well as the significance of these three
items and the trends that are expected to occur during
the next decade. Power pooling affects the size and efficien-
cy of generating units and the system interconnections
(transmission). The centralized dispatching of energy on
these pools also has a significant effect on base generation
and the types of units to be used.

The current status of nuclear fuel and fossil-fueled
plants will be presented. The future economic and tec ‘
nical trends in these plants and how they can be effectlvel
integrated into the utility system will
be presented, with the projected growth
of energy requirements and the role of
both fossil and nuclear fuels to meet
these requirements.

Mr. Harold E. Vann is Vice-Pres-
ident and Manager of the Nuclear
Department at Jackson and Moreland,
consulting engineers of Boston and
New York. Prior to 1960, Mr. Vann
was Chief of the Planning Section, Division of Reactor
Development for the Atomic Energy Commission, and as
such was responsible for the preparation of several of the
ten-year reactor development programs. . Vann ha
also spent nearly ten years with General Electrlc in
variety of capacities including test, design, layout of stea n
turbines and generator. He has published numerous papers
on fossil and nuclear fuel power generation.

Fuel Cell Energy Conversion

A brief description of the underlying principles of fu |
cell operation which distinguish them from other energy
conversion devices will be given. These include the dls-
tinction between the free energy and ]
the carnot cycle, and the main sources
of irreversibility preventing attainment
of the theoretical limits.

Some examples of fuel cells familiar
to the author will be discussed includ-
ing (1) the GE ion exchange mem-
brane system and its application to
space power and (2) the new direct
hydrocarbon cell and its application
to ground power. A brief set of predictions will conclude:
the talk.

Dr. Eugene A. Oster is in charge of the Fuel Cell
Laboratory of the Direct Energy Conversion Operation
of General Electric in Lynn. For the last three years e
has been involved in various aspects of fuel cell researgh]
and is primarily currently concerned with optimization
of electrochemical fuel cells employing both solid and’
liquid electrolytes and hydrogen and hydrocarbon fuels.:
Prior to joining General Electric in 1956, Dr. Oster spent
five years at MIT’s Division of Sponsored Research on
experimental metallurgy, ram-rocket combustion design,
auto ignition combustion, etc. Dr. Oster received his B.S,,
M.S., and Ph.D. from MIT.

HAROLD E. YANN
Jackson & Moreland

EUGENE OSTER
General Electric

(continued on page 7)

THURSDAY,

SEPTEMBER 12 i

Dinner — 6:00 p.m. — MIT Faculty Club ‘
Meeting — 7:30 p.m. — MIT Room 5-134 i
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PTG—ELECTRON DEVICES (contd.)

Solid State Energy Conversion
THERMOELECTRIC and photovoltaic conversion

devices will be discussed as a means for the direct
conversion of solar energy and thermal energy. These
device classes each have areas of ap-
plicability where their special charac-
teristics make their applications highly
attractive. Besides efficiency, such fac-
tors as electrical power output to weight
ratios, long-term reliability, resistance
to radiation damage, and economics
of fabrication are major considerations.
The capabilities and limitations of
solid state energy conversion devices
will be discussed with these factors in mind.

Some of the new devices currently under investigation
at the MIT Energy Conversion Laboratory, such as hetero-
junction converters and graded semi-conducting energy gap
structures, will also be discussed.

Dr. John Blair is an Associate Professor of Electrical
Engineering at MIT and carries on research in the Energy
Conversion Laboratory of the Research Laboratory of
Electronics. Professor Blair is also the chairman of the
Energy Conversion Division of the IEEE-PTG on Elec-
tron Devices.

JOHN BLAIR
M.LT.

the next best thing to air

for low
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New REXOLENE™P
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Dissipation Fa

diated polyolefin dielectric
ctor: An honest .0001 up to 10 Ge.

Dielectric Constant: 2.32 = 0.01 up to 10 Gc.

Photo-etchable by standard techniques. Machinable.
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aluminum ground plane where required.

Write us for

Rexolene P Dielectric .

in phased arr.

details about new ultra-low-loss
.. for microwave applications
ays, strip lines, directional couplers,

duplexers, electronic drive components.
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DIVISION AMERICAN ENKA CORPORATION

31 Sudbury Road, Concord, Massachusetts
Phone 617-369-9630

Wherever accuracy, repeatability, ease of setting off or
measuring angular positions are of prime importance

URISEE

Gurley UNISECs are presently being used for
positioning radar antenna under test; testing
resolvers, synchros and encoders; positioning
auto-collimators; calibrating radar masts; con-
trolling launching pad tests; aligning antenna
components; missile guidance systems.

UNISEC is an optical system reading angles
to ONE SECOND OF ARC in three simple steps
in one field of view. It applies the proven
principle of coincidence reading to measuring
a high precision circle. A patented, standard
item, the variety of sizes, accessories and
adaptations that can be provided give the
UNISEC the versatility of a custom-built de-
vice. Write for your copy of Bulletin 7500—
“Gurley Unisec®.”

Manvufactured by

W. & L.E. Gurley

Troy, New York
Scientific and Surveying Instrument Makers
Since 1845
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assistance

RAYTHEON
MICROWAVE
GOMPONENT

tubes, call...

GIL ROBICHAUD
FRANK GIACOLONE
GERRY CALLAHAN
at

BRowning 2-9600
Spencer Laboratory,
Burlington, Mass.

ferrite devices

and Lasers, call...
RALPH RAFFOUL at
TWinbrook 9-8080
130 Second Avenue,
Waltham 54, Mass.

magnetic components,
call...

BILL BUCKLEY

at

TWinbrook 9-8400
190 Willow Street,
Waltham 54, Mass.

m Magnetrons s Klystrons s Amplitrons/
Stabilotrons " 0"&"M” Type Backward
Wave Oscillators a TWT’s a Infrared
DetectorsaFerrite DevicesaTransform-
ers m Pulse Packages a Test Equipment

RAYTHEON COMPANY
Microwave and PowerTubeDivision

First Chairman of Boston IEEE
Receives Jackson Gavel

EAN RONALD SCOTT, the
D first chairman of the Boston
Section IEEE, is shown receiving the
Jackson Gavel from H. F. White, vice
chairman of the former AIEE. The
Jackson Gavel was instituted in the
AIEE as a memorial to Professor Du-
gald Caleb Jackson who pioneered in

New Publications Program for the IEEE

DETAILS of the new publications
program of the IEEE have re-
cently been announced. Heart of the
plan is the inauguration of a major
new publication to serve the Institute
and the interested public.

Beginning in January 1964, the IEEE
will publish a totally new “core” pub-
lication titled IEEE Spectrum, which
will be distributed to all IEEE mem-
bers except Student Members. Its
primary editorial purpose will be to
present technical articles of high pro-
fessional quality written so as to be
meaningful to a wide audience. The
subject matter will cover the entire
spectrum of electrical and electronics
engineering. Special emphasis will be
placed on the clarity of the articles—
both staff-written and contributed by
leading authorities in the field—to en-
sure that members can keep abreast of
important technical developments out-

electrical engineering education and i
the professionalization of engineering. §
Dugald Caleb Jackson came to MIT
and Boston in 1907 from the Univer-
sity of Wisconsin where he headed,}
organized and built up the Electrical
Engineering Department to national
He was chosen to head|
Continved on page 10

prominence.

side their own particular fields of spe- |
cialization. |

The IEEE Spectrum will include re-}
view, tutorial, and application papers;|
occasional theoretical papers of out-|
standing significance; news of the pro- |
fession and of the Institute; letters to ‘
the editor; abstracts: and book reviews. |

A second monthly periodical, Pro-
ceedings of the IEEE, will be available |
to members and non-members on a
subscription basis. A continuation of |
the present Proc. IEEE, but expanded |
to embrace all fields served by the
IEEE, it will be a research-oriented
journal for advanced papers of broad
and lasting significance.

Publication of the proliferating IEEE |
Transactions, the IEEE Student Jour-
nal, and various special convention and
conference records will continue, but |
Electrical Engineering will be dropped,
since its present functions will be car- |
ried on by the IEEE Spectrum. ]

THE REFLECTOR |

SUPPLIES

6206AM

6204AM

6202A

NEW CONSTRUCTION AND
CIRCUIT TECHNIQUES OFFER

LOW COST, HIGH PERFORMANCE,
VERSATILITY

Series 6200 Includes Dual Range Supplies

Now available! A series of 7 models of mechanically
compatible power supplies — 3 of which feature Constant
Voltage/Constant Current circuitry. All are designed as
a “family” in dimensions and styling, and can easily be
used in conjunction with other units of the series,
either in bench or rack combinations.

Any number of units of mixed model numbers can be
“stacked” in Auto-Series up to 300 volts off ground
to obtain output voltages higher than that of one unit,
or to achieve a chain of regulated voltages.

Other features include Auto-Parallel operation, short cir-
cuit proof operation, remote programming, remote sensing,
floating output, front and rear output terminals, silicon
transistor differential amplifier front end,and low series
transistor dissipation. Open end construction makes all
components and adjustments easily accessible. Design em-
bodies epoxy glass laminate printed circuit board. Provi-
sion is made for standard rack mounting in a 3%2” height.

Prices start at only $99.00

Write for completely detailed specifications

HARRISON LABORATORIES

A DIVISION OF HEWLETT-PACKARD

45 INDUSTRIAL ROAD BERKELEY HEIGHTS, NEW JERSEY
464-1234 Area Code 201 TWX—201-464-2117
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Represented in N. E. by YEWELL ASSOCIATES, INC. Burlington, Mass. - Middletown, Conn.



(Continved from page 8)

the newly formed MIT Electrical Engineering Department
and remained in this position until his retirement in 1935.
During this period, Professor Jackson built the Electrical
Engineering Department so well that it had national and
international repute as being one of the best.

During World War I, Professor Jackson served in France
with Edward Moreland to evaluate their electrical power
system. Following the close of World War I, he organized
the engineering firm of Jackson and Moreland.

He was very active in the engineering profession. From
1909-1910 Professor Jackson was chairman of the Boston
Section AIEE, from 1911-1912 being President of the same
organization. He was active in many other professional
societies.

For many years at MIT he taught an undergraduate
subject, Organization and Administration of Public Utility
Companies. This subject was scheduled for Thursday
afternoons from two until five. Very seldom did the
class adjourn prior to 5:30 unless Professor Jackson ran
out of cigars before that time. The subject was attended
by a great many of MIT’s alumni graduating in the
period of the 1920’s and early 1930’s. He was a forceful
and dynamic leader and those who served with him on
the staff recognized him as a leader who knew what was
going on in his department.

PTG —UTILITY SYSTEMS

Utility Systems Tour

HE newly formed IEEE Professional Technical
T Group of Utility Systems has chosen a tour of thel
operation nerve center of a large power company for its
first meeting. Automatic economic generation, transmls-
sion and distribution of all electrical power in the Boston'
Metropolitan Area plus interconnection with power coms
panies in the power grid is controlled from this point.

The tour will begin at 7:30 p.m., Tuesday, Septem=
ber 17, 1963 at the System Dispatcher’s Headquarters off
the Boston Edison Company, Cambridge Street, Boston:
(opposite the Charles Street MTA Station). :

There is adequate parking in the Cambridge Street’
area. No cameras will be allowed; only citizens of the!
U.S.A. may attend. Since this meeting can only accom-|
modate 35 persons, we urge you to call W.F. Hamm early‘
at HI 2-9000, ext. 135 for reservations. |

TUESDAY, SEPTEMBER 17 |
Meeting — 7:30 p.m. — Boston Edison Co. f
System Dispatcher’s Headquarters

PROFESSIONAL TECHNICAL GROUP

INDUSTRIAL SYSTEMS

The Utility, the Consulting Engineer, and the User

A. F. ANDERSON, W. J. GROSSI and J. H. WATSON

NOTHER IEEE Professional Technical Group, spe-

cializing in Industrial Systems, has been formed.

Their first meeting will be of interest to both suppliers and
users of commercial and industrial power.

At an increasingly fast pace, prospective customers and
existing customers with growth plans are asking their
electric utilities to produce and sell more power. A variety
of technical problems exist whenever a power consumer
prepares to tie in to a utility. Many users find it necessary
to employ a consulting engineer. The consultant becomes,
in these cases, his client’s liaison with the power company.
In any event, close relationships with the utility must begin

early and continue throughout the entire installation.
The three speakers from Boston Edison are thoroughly
familiar with the details, challenges, and satisfactions of
supplying their customers with new power service entrances.
Users of downtown low voltage network systems will be
the topic of A. F. Anderson, head of the street design sec-
tion of Edison’s engineering and construction department.;
W. J. Grossi, supervising engineer in the distribution

division, will discuss high voltage services with particular!

emphasis on suburban industrial users. Metering situations,

both primary and secondary, will be handled by J. H. Wat-:

son, Division Head, meter installations for Boston Edison.

WEDNESDAY,

SEPTEMBER 18

Meeting — 8:00 p.m. — MIT 4-231

10
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ENGINEERS « SCIENTISTS

LONG RANGE
RESEARCH IN MAJOR
TECHNICAL

EAS

The Applied Research Laboratory
is the central research facility for Sylvania Electronic Systems,
a major division of Sylvania Electric Products Inc. Basic and applied research
programs encompass broad technical disciplines, and current typical research projects involve:

FADING SIMULATOR DEVELOPMENT
An experimental tool for accurate laboratory simulation of short-term fading in tropo-scatter in
HF systems. Based on new design principle which provides accurate portrayal of both amplitude
and phase fluctuations and multi-path selective-fading phenomena.

PATTERN RECOGNITION TECHNIQUES
Experimental -and theoretical studies of character recognition, speech recognition and human
perception.

PHYSICS OF RADIO PROPAGATION
Involves interaction of electromagnetic fields with natural and man-made environments. Studies
presently emphasized involve VLF, ELF terrestrial radio propagation and the theory of LF electrical
and mechanical wave motions in the upper atmosphere and near space.

ENGINEERING RESEARCH

Techniques research of coherent light applicable to problems in navigation, communication and
control.

MATHEMATICAL RESEARCH
Involving error correcting codes, dynamic programming, stochastic processes and optimal control.

Engineers and scientists who join the high-level technical staff will work in a liberal environment
that encourages cross-consultation with various disciplines. There is ample opportunity to publish,
opportunity to work on and solve problems of major magnitude, and generous funding for
internally directed research.

SYLVANIA eLectronic systems

Government Systems Management

for GENERAL TELEPHONE & ELECTRONICS

Please write in confidence to Dr. James E. Storer

APPLIED RESEARCH LABORATORY
40 Sylvan Road * Waltham 54, Massachusetts

An Equal Opportunity Employer
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NON-MEMBERS AS WELL AS MEMBERS INVITED ¢

PLEASE MAKE ALL DINNER RESERVATIONS WITH
MISS WHITCHER AT THE I.E.E.E. OFFICE

[E EE September Mecs

INSTITUTE OF ELECTRICAL AND ELECTRONIC RS

SEPTEMBER 12
Thursday, 7:30 p.m.
MIT, Room 5-134
1) Fossil and Nuclear Fuels - Harold Vann, Jackson & Moreland
2) Photovoltaic and Thermoelectric - John Blair, MIT
3) Fuel Cell - Eugene Oster, General Electric

Panel Discussion and Questions - Chairman, Richard G. Seed, Northeastern U.

ELECTRON DEVICES - See pages 6 and 7

“Tutorial Session on Energy Conversion”

SEPTEMBER 17
Tuesday, 7:30 p.m.
Boston Edison Co. Tour of Operation Nerve Center of a Large Power Company
Cambridge St., Boston, Speakers: Boston Edison Company System Dispatchers
opposite Charles St. Meeting Chairman: W. F. Hamm, Boston Edison Co.

MTA Station Reservations necessary - Call W. F. Hamm, HI 2-9000, x135

UTILITY SYSTEMS - See page 10

SEPTEMBER 18
Wednesday, 8:00 p.m.
MIT, Room 4-231
W. J. Grossi, A. F. Anderson and J. H. Watson,
Boston Edison Company

INDUSTRIAL SYSTEMS - See page 11
“The Utility, the Consulting Engineer and the User”

SEPTEMBER 23
Monday, 7:30 p.m.
Student Union Building,
Merrimack College, )
Novth Andover Edgar F. Huse, General Electric Co.

Dinner - Butcher Boy Restaurant, Routes 133 and 125, N. Andover - 6:00 p.m.

MERRIMACK VALLEY SUBSECTION - See page 14

“Motivation of Technical Personnel”

ING
e of Life & Man

WBLITH .
Director of MIT ent Office in the

SEC]

\

Engineering in

o

es

R. Rosenblith will discuss v
applications of science and

. Walter A. Rosenblith is currently
IDirector of the MIT Center De-
bment Office for Computer Tech-
oy in the Biomedical Sciences. Dr.
nblith’s various degrees, awards
positions, etc., are too numerous
t here. His major fields of interest
de quantification of electrical ac-
of the nervous system; handling
ensory information by organisms;
ing and effects of technological
ge on science and society. Dr.
nblith’s work has appeared in ap-
imately thirty principal publica-
throughout his illustrious career.

nology to biology and the life-s¢
Computer technology is revolutio
both the taking of biological dat
its reduction to a usable form.
lems in the life sciences are ‘often
complex than problems in the pk
sciences and only the very latest
are powerful enough to make §
cant inroads upon them. The.’
Lincoln Laboratory LINK con
(Laboratory Instrument Computf
)

an example of one of these ne

TUES
Meeting 8:0

BER 8

D. Little, Inc.

LAsell 7-5151

September 24 INSTRUMENTATION AND MEASUREMENTS

Tuesday, 8:00 p.m. See page 18

AVCO R & D i } Al
201 Lowell St. A Review of Length Measurement and Instrumentation
Wilmington Stanley P. Cholewa, AVCO

SEPTEMBER 24

Tuesday, 8:00 p.m.

Executive Offices { \

Raytheon Company Panel Discussion

Route 2 & 128, Lexington “High Density Electronic Interconnections”
Moderator: Leonard R. Bradford, Raytheon Co.

Dinner - Raytheon Company Executive Offices - 6:30 p.m.

PRODUCT ENGINEERING AND PRODUCTION
See page 17

SEPTEMBER 26

Thursday, 7:45 p.m.
Raytheon Executive Offices
Route 2 & 128, Lexington

RELTABILITY - See page 19

“New Concepts and Latest Techniques in Reliability .
Engineering”
Ronald A. Howard, MIT
Dinner - Raytheon Company Executive Offices - 6:30 p.m.
Reservations: $4.50 to Ray Barnes, Sylvania, Woburn

SEPTEMBER 26
Thursday, 8:00 p.m.
MIT, Room 4-231

JOINT MEETING MICROWAVE THEORY &
TECHNIQUES, COMMUNICATION SYSTEMS AND
ANTENNAS & PROPAGATION - See page 20
“Terrestrial Millimeter-Wave Links”

Cocktails and dinner - Coach Grille, Harvard Square, Cambridge - 6:30 p.m.
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You, as a
Tektronix Field Engineer
will benefit by:

PERSONAL GROWTH WITH A GROWING COMPANY

Our products are cathode-ray oscilloscopes and test instru-
ments for science and industry . . . our policy to provide the
finest such products made. We serve from 39 Field Offices in
major U.S. and Canadian cities and have 27 overseas
distributors.

PROFESSIONAL GROWTH THROUGH ACCOMPLISHMENT

You receive several months of intensive operation, engineering,
and application instruction at our Portland Field Training Cen-

ter. As an Electronic Measurement Systems specialist, you help
solve measurement problems in all fields of electronics. You
conduct instrument application and operation classes for
Tektronix customers and are a prime source of information for
thecompany's product development and improvement program.

COMPENSATION

You receive full salary during training; participate in proﬂt
share, retirement, and insurance programs. Advancement in
responsublllty and earnings is based on demonstrated compe-
tence in helping the company and our customers.

QUALIFICATIONS

B.S. in E.E. or Physics, or the equivalent in electronics experi-
ence, is required. Knowledge of pulse circuitry, solid state
theory, and related disciplines is helpful. You should have a
strong interest in marketing, the physical sciences, and elec-
tronics applications, and the ability to deal effectively with
engineers, scientists, and managers.

WRITE
OR PHONE

DON W. SMITH
Marketing Personnel Manager

Tektronix, Inc.

P.0.B0OX 500 . BEAVERTON, OREGON 97005
Phone (Area Code 503) Mitchell 4-0161 (Extension 7240)

““Equal Opportunity Employer’

MERRIMACK VALLEY SUBSECTION

14

Motivation of Technical
Personnel

EDGAR F. HUSE i

General Electric Co. {

MANAGER’S understanding of the motivatio '

A and needs of his personnel can lead to mutually
beneficial results in any endeavour. Nowhere is this mo ¢
true than in the technical and scientific field where the
evaluation of effectiveness poses many difficulties. In
recent years, research psychologists have paid more spec1ﬁ
attention to the motivations and needs of technical z‘"
scientific personnel. Dr. Huse will review and summarize
the more recent findings in this field, and will also discus

the implications of these findings for the management of

technically trained individuals and engineering work
groups. |

Dr. Huse is Consulting Psychologist at the General Ele

tric Company, West Lynn, Massachusetts and is a part
time faculty member of the Graduate School of Busine
Administration, Boston College. He was previously mans
ager of Selection and Counselling (Corporate) with the
Raytheon Company, Lexington, Massachusetts, and has
had a wide experience in the field of personnel manages
ment and research. Dr. Huse is the author of several
papers on psychology dealing particularly with variou
aspects of personnel management. |

MONDAY, SEPTEMBER 23 ]
See Center Spread For All Details ]

Dean Willenbrock Nominated
for IEEE Board

R. F. KARL WILLENBROCK, Associate Dean
D and Director of Laboratories of Engineering anc
Applied Physics at Harvard University, has been no
inated one of twelve candidates for
Director-at-Large of the IEEE. Six |
of these candidates will be elected to |
the Board in a world-wide ballot of
the voting members.

Dr. Willenbrock is currently an
IEEE Director. He was active in IRE
affairs for many years preceding the
IRE-AIEE merger, having served as
Chairman of the Boston Section of

Harvard University

the IRE, as Chairman of the Technical Program Com-
mittee of NEREM, and as IRE Director for Region 1.
He has been active as a consultant for both government
and industry. At present he is a Consultant for the Sper
Rand Research Laboratory, Sudbury, and a Consultant to

the Research Director of the Office of Naval Research
Washington.
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F. K. WILLENBROCK |
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ADVANCED
&

Electronic warfare
system—

CAPABILITIES
of

Signal Corps.

Spectrum surveillance and radar beacon
check out system — Air Force & NASA

Mu:rowave susceohbnh analyzer,
1-18 Gc — Signal Corps

...in electronic w'arff‘. .. and communications

MECHANICAL ENGINEERING

Offering broad experience in all aspects of mechanical engineering, AEL
is currently fulfilling prime military and commercial contracts in the
research and development of . ..

e Controls and servo mechanisms e Antennas and Pedestals
o Fiberglass-reinforced plastics structures and components

An Added Capability!

BIOPHYSICAL INSTRUMENTATION

Important R & D contributions are also being made by our Biophysical
Instrumentation Laboratory including the telemetry of biophysical in-
formation from animal and human subjects, and the study of sonic, ultra-
sonic and microwave energy transmission and reception in living tissue,

Since AEL’s incepti M Antennas . . . Microwave
decade ago, our. capabmtles o Devices & Amplifiers
R&D have grown to a degree’; .
which is often surprising to
those not fully acquainted with M RF Interference
our company’s Operations. The gy p, ¢ Tost Equipment
illustrations shown here are

just a few examples of our R&D M Range Instrumentation
accomplishments. We )ak-  and Telemetry

ing increasingly important con- |
tributions in r o
and development in the follow- M Automatic Electronic
ing fields. ' ~ Checkout Equipment

" W Countermeasures

W Spectrum Analysis

' The broad scope of AEL's research and development activity is described
in our 20-page AEL Capabilities Brochure. For your copy, write or phone
. Addelco Corporation, 56 Pickering Street, Needham 92, Massa-
chusetts (617) 444-4754 . . . or write to AEL's Government Sales Dept.

Broadband crystal
video intercept
system — Signal Corps

_ Ultra-stable sm\al
source, 40 mc to 40
Gc Ml’ Fofca

Four-axis radar antenna
and platform — BuShips

_ Typical
microwave antennas

~ Panoramic data
receiver, 1-10 Go
Air Force

Space flight biophysical in«
strumentation and telemetry

Ameﬂcan Eleeironic I-cboralorles, inc.

RICHARDSON ROAD, COLMAR, PENNSYLVANIA
Just north of Philadelphia
Creative engineers are urged to investigate the rewarding opportunities at AEL

SEPTEMBER, 1963
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NEW!/ BALLANTINE SENSITIVE
TRUE-RMS RF MILLIVOLTMETER

Measures 300 uVio 3V
from 0.1 Mc to 1,000 Mc

Measures True-RMS
regardless of
Waveform

and Voltage

High, Uniform
Accuracy and
Resolution over
entire 5-inch scale

Ballantine’s new Model 340 is an extremely sensitive RF millivolt-
meter designed for accurate True-RMS measurements with high
resolution. Its 5-inch voltage scale spreads out the readings log-
arithmically so that you can make measurements to the same high
resolution and accuracy at the bottom as at full scale. This advan-
tage means that you can not only measure voltages accurately,
regardless of waveform, but also calibrate the 340 using a signal
source that may be far from sinusoidal. The new 340 is now avail-
able in both portable and rack versions.

SPECIFICATIONS

Voltage Range.............coouririrninne 300 uVto3V

Frequency Range.......... 0.1 Mc to >1,000 Mc;
calibrated to 700 Mc

Crest Factor..... 100 to 3 depending on voltage
range

Scales......Two logarithmic voltage scales, 0.95

dication..................... True-R Il ranges, ¢
i P8 00 P EORRO e G 4 o e Oine el Eenles
Accuracy....% of Reading 0to 10

0.1 Mc — 100 Mc, 4%; Mean Square DC Output..0.1 V to 1.0 V dc.
100 Mc — 700 Mc, 10%; Internal resistance 20 kilohms. (For con-
above 700 Mc as sensitive indicator nection to recorder.)

*Accessories include a probe tip for in-circuit measurements,

an adapter for connection to N or BNC, a T adapter for connection

to a 50 ohm line, and a 40 db attenuator

Werite for brochure giving many more details

- Since 1932 —

'W BALLANTINE LABORATORIES

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/DC LINEAR CONVERTERS, CALIBRATORS,
WIDE BAND AMPLIFIERS, DIRECT-READING CAPACITANCE METERS, AND A LINE OF LABORATORY VOLTAGE STANDARDS 0 TO 1,000 MC.

Nuclear Science |
Chapter Reactivated

HE interest of the Boston Section

with the reactivation of a professional
group on nuclear science. The new
group will be known as the Professional
Technical Group on Nuclear Science!
Dr. Arthur Winston of Space Sciences
Inc. is Group Chairman. Mr. Charleg
Pescatore of Jackson and Moreland is
Vice Chairman and Mr. Albert Dosko-
cil of Raytheon Space and Information|
Systems Division is Secretary-Treasurer,

Four meetings will be held this year.
These are tentatively scheduled for
October 23, December 19, February 25|
and May 14. The activities of the
Group will cover the fields of plasma
physics, controlled fusion, nuclear ins
strumentation. i

The first meeting will be a joint
meeting with the Professional Techs
nical Group of Microwave Theory and
Techniques and the Professional Techs
nical Group on Electron Devices. Pros
fessor A. Bears of MIT will speak on
beam plasma interactions and will ins
clude in his talk considerations of the
theory of heating of plasmas and applis
cations to fusion. '

Chapter of
PTGSET
Being Organized

RGANIZATION of a Bosto
O Chapter of the Professiona
Group on Space Electronics and Tele
metry is well under way, and meeting
sponsored by the new chapter are
planned for the coming season. Mems
bers who have suggestions for the tech
nical program or who are interested if
participating in the organization of the
chapter should get in touch with Jack
Larsen at the MIT Instrumentation
Laboratory or with M. D. Rubin of
the MITRE Corporation. |
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PTG—PRODUCT ENGINEERING & PRODUCTION

Panel Discussion on High-Density
Interconnections

PRECISION SPOT WELDING — PRINTING WIRING SOLDERED

TWO years ago PTGPEP sponsored a panel discussion comparing precision

connections.

spot welding with printed-wiring soldering in high density electronic inter-
Techniques used in this controversial field are changing rapidly.

The latest developments, and the advantages and limitations of each method as
applied to the demands of reliable space age electronics will be discussed.

The moderator of the panel discussion is Leonard R. Bradford, Staff Engi-

neer at the Raytheon Company, Wayland.

The advocates of welded electronics are:

Samuel Francis, Vice President and Technical Director of Francis Asso-
ciates, Marion;

James Hilker, President of the Welded Electronics Manufacturing Asso-
ciation, American Bosch Arma, Garden City, L.I., N.Y.;

Charles Heslin, Quality and Reliability Engineering Manager, Raytheon
Company, Industrial Components Division, Newton.

The proponents of printed wiring soldered are:

Robert Swiggett, Executive Vice President of the Photo Circuits Cor-
poration, Glen Cove, L.I., N.Y.;

Paul J. Bud, Executive Vice President and Technical Director of Elec-
trovert Inc., New York 16, N.Y.;

Howard Manko, Director of Solder Research, Alpha Metals Inc., Jersey
City 4, New Jersey.

TUESDAY, SEPTEMBER 24
Raytheon Company Executive Offices
Routes #2 and 128, Lexington
Dinner — 6:30 p.m. — Meeting — 8:00 p.m.

Reservations for dinner must be in to the IEEE office by Sept. 18 (cost $3.00)
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Proposals, reports, and sales deadlines, etc., are
always too near! Especially if you have plans still
in the formative stage. Our long experience in
turning out electronic engineering literature on
time (in spite of short lead times) will help you
take the curse off late completion of needed
materials. Why not let us help you to insure the
happy outcome we all desire?

NEWTON CORNER PRESS, INC.

LETTERPRESS and OFFSET

251 WASHINGTON STREET <+ Bigelow 4-6484
NEWTON 58, MASSACHUSETTS

WE TAKE
THE HEX
AWAY

A dh hd A A 4 4424 24
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GATE-UF-THE-ART\

LOG IF AMPLIFIERS
ON THE SHELF AT RHG

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

Wide Dynamic Ranges, To 90 db
True Logarithmic Compression
Excellent Pulse Fidelity

UNRETOUCHED PHOTO OF OUTPUT PULSE,
MODEL L2005
(Horizontal scale: 5 usec/cm)

s dl,

STANDARD LOGARITHMIC IF AMPLIFIERS
SPECIFICATIONS

Center Band- Dynamic Risetime
Model Freq. width  Range Capability
L0502 5 mc 2mc 80db 0.5 usec
L1003 10 me 3mc 80db 0.3 usec
L1505 15 me S5mc 80db 0.2 usec
L2005 20 me Smc 80db 0.2 usec
L3002 30 me 2mc  90db 0.5 usec
L3010 30mec 10mc 80db 0.1 usec
L6002 60 me 2mec  90db 0.5 usec
L6010 60mc 10mc 80db 0.1 usec
L6020 60mc  20mc 80db 0.05 usec
L7002 70 me 2mec  90db 0.5 usec
112020 120mc  20mc 80db 0.05 usec
GENERAL NOTES:
1. Standard input impedance - 50 ohms.
2. Standard output impedance - 90 ohms
(cathode follower).
3. Logarithmic accuracy - =1 db over 60
db range (minimum).
4. Lin and log outputs available - sepa-
rately or simultaneously.
5. All units employ militarized construction
and components.
6. Duty factors up to 100% (cw) can be

handled.

SPECIAI. MODELS DESIGNED ANB DELIVERED
MINIMUM DELAY. PLETE
I.QGARITHMIC RECEIVERS AI.SIJ AVAILABLE.

L
Y 7/ A€
i

RHG ELECTRONICS LABORATORY, INC.
94 Milbar Blvd., Farmingdale, L.., N.Y.
Engineering-Sales Representative:

RICHARD F. MACDOWELL COMPANY, INC.

P.0. Box 102, Melrose 76, Mass. /

(617) NO 5-8893
17




SAVE MONEY — SAVE TIME

BUILD CUSTOM
MODULAR ELECTRONIC ENCLOSURES

FROM STANDARD STANTRON PARTS

ON ALL-AROUND PERFORMANCE . ..
RUGGED STANTRON ENCLOSURES
CAN'T BE BEAT!

With Stantron modular enclosures, you
save money and time. Under Stantron’s
new concept, you can build up a low-
cost, custom cabinet to fit particular re-
quirements . . . from standard compon-
ent parts in Stantron’s new 70 page
catalogue. You build only what you
need — and save money.

FOR COMPLETE CATALOG CONTACT:

PROFESSIONAL TECHNICAL GROUP /|
INSTRUMENTATION AND MEASURMEN

A Review of Length
Measurement
& Instrumentation

STANLEY P. CHOLEWA
AVCO-RAD

CCURACIES and capabilities in the field of lengt
A measurement have increased through the years b
constant research and the use of new developments :
every area of science and engineering. Today’s requirg
ments for critical tolerances between mating parts ha:
created the need to divide the inch finer and finer. Thi
has been accomplished by the development of extremel
accurate, high magnification, dimensional amplifyin
systems.

Information will be presented on the state-of-the-art i
dimensional metrology. The importance and the extent @
use of electronic amplifying equipment in dimensio ‘
gaging will be discussed. The presentation will be slante
toward introducing electronic engineers to the field @
length measurement. It will cover the history and develog
ment of length measurements and length standards; th
theory and use of mechanical, pneumatic, electrical an
electronic gaging equipment; the calibration of gage blodl
using high-magnification electro-mechanical comparator
the absolute measurement of gage blocks using inter-fen
metry; the effects of environment on the accuracy of
mensional measurements. '

Slides will be used to clarify and expand on verbal de
criptions of instruments and measurement techniques.|

Mr. Stanley P. Cholewa received his Bachelor of Scien
degree in Mechanical Engineering from the Bradford Du
fee College of Technology in 1953. He was instrumental §
planning and organizing the following departments; mecl
anical division of the Quality Evaluation Laboratory, U.
Naval Central Torpedo Office, 1953 to 1956; the Metr
logy Laboratory at AVCO-RAD 1953 to 1956; Physic
Standards Laboratory at Cape Canaveral; the Metrolog
Laboratory, Autometics, a division of North America
Aviation. From October 1961 to the present, Mr. Chole
has been Group Leader in the Physical Measureme

Laboratory Section at AVCO-RAD, Wilmington, Ma'

TUESDAY, SEPTEMBER 24
Meeting — 8:00 p.m. — AVCO RAD
201 Lowell St. — Wilmington, Mass.

THE REFLECTQ
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Advance Notice
PTG - Reliahility
ANNUAL
LADIES” NIGHT
and

62-63 RECOGNITION
AWARDS

Saturday, Oct. 19th

MARIDOR RESTAURANT

ROUTE 9, FRAMINGHAM

Refreshments * Dancing

Fun for All * Dinner
Citations * Special Ladies’
Awards Program

More details in Oct. Reflector
Reserve Oct. 19 for you & your lady

CLARK
SPECIAL
CRYSTALS

Type 12 Crystals are mounted in an
intermediate size holder between JAN
types HC-6/U and HC-18/U. The fre-
quency range of 250KC to 1000KC is
covered by employing DT, CT, or SlL-cut
crystals, and the range of IMC to 150MC
with AT-cut crystals.

Data sheets showing the limits of the
electrical parameters are available upon
request.

CLARK CRYSTAL CO., INC.

MARLBORO, MASS.
PHONE 617 485-1411

L ) e e
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PROFESSIONAL TECHNICAL GROUP

RELIABILITY

Newest Concepts & Latest Techniques
In Reliability Engineering

E Boston Professional Techni-
cal Group on Reliability has
launched its 1963-1964 Technical Ses-
sions by inviting Dr. Ronald A How-
ard, professor of Electrical Engineering
and Industrial Management at MIT.
Dr. Howard is primarily concerned
with operations research and systems
engineering. His research areas are
stochastic dynamic programming, prob-
abilistic system theory, and computer-
directed instruction.

Dr. Howard’s talk will be on ad-
vanced techniques in reliability and
maintainability and new concepts that
are emerging in these disciplines. He
will discuss briefly some of these tools
such as flow diagrams applied to relia-
bility models, systems effectiveness,
maintainability prediction, and opera-
tions research.

A major portion of his talk will be
devoted to the
theory. The analysis of failure data to

Bayesian reliability
produce estimates of item lifetime is
an important interest of the reliability
engineer. Recent developments in sta-
tistical decision theory show that the
200-year-old theory of the Reverend
Bayes can be applied to this problem.
The Bayesian theory is particularly im-
portant in the increasingly-encountered

situations of high experimental costs
and, consequently, small sample.size;
it has proved to have conceptual ad-
vantages even when its application in-
volves practical difficulties. The dis-
cussion will illustrate the advantages
and limitations of Bayesian philosophy
in approaching reliability problems.

Professor Howard received the bach-
elor of science in economics and the
bachelor of science in electrical engin-
eering from MIT
in 1955, the master
of science degree in
electrical engineer-
ing in 1956, the de-
gree of electrical
engineer in 1957,
and the doctor of
science degree in
1958. During the
summers of the years 1950-54 he was
associated with Grumman Aircraft
Corporation; in 1957 he was associated
with Ramo-Wooldridge Corporation;
and he has been a consultant for Ar-
thur D. Little, Inc., since 1956. He
became a teaching assistant at MIT
and then an assistant professor in 1958,
and was appointed associate professor
in 1962. He is the author of the book
Dynamic Programming and Markov
Processes.

R. A. HOWARD
M.LT.

THURSDAY,

SEPTEMBER 26

Raytheon Company Executive Offices

Junction of Routes 2 and 128, Lexington

Dinner — 6:30 p.m. — Reservations Required (See Coupon below)
Meeting — 7:45 p.m.

Make reservations now by sending your check payable to “IEEE-Boston Section PTGR” with coupon

below. The total cost for evening, if you attend the dinner is $4.50, including tax and tip.

MR. RAY BARNES

Sylvania Electric Products Inc.
100 Sylvan Road, Woburn, Mass.
WELLS 3-3500, Ext. 354

PLEASE MAKE .......ccocvuene
RESERVATIONS FOR ME

NAME

STREET

CITY/STATE COMPANY ......coeuene

MY CHECK FOR '$....ciiusassinssreniossa IS ENCLOSED. NOTE: RESERVATION DEADLINE IS SEPT. 24th.
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ANA-VENT
rercfrrny- =

RECORDERS

Combine

ANALOG and
EVENT DATA

on a single chart!

NOW, monitor and record on one chart
—1 to 8 channels of continuously
varying analog data alongside 8 to 64
channels of ON-OFF data, simultane-
ously! Easy-to-read, inkless rectilinear
writing — plus common time base —
simplify evaluation and speed deci-
sions without risk of error.
ANALOG CHANNEL FEATURES

e D.C. to 125 cps

e Better than 1% linearity

® Fully transistorized

amplifiers

Ultra stability

EVENT CHANNEL FEATURES
e 7 millisecond response
o Full Y2’ deflection type
styluses
® Accepts most any signal,
a.c. or d.c.

Techni-Rite Ana-Vent Recorders are
now being used by the Military in
complicated missile systems and by
Industry for process control and other
phenomena.

Send for Ana-Yent Brochure.
Write, phone or TWX, today!

Techny e

ELECTRONICS \NCORPORATED

Represented by —

J. M. LANCASTER COMPANY
147 Concord Street,
Framingham, M husetts

Tel 617 873-8893
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JOINT MEETING—PTGs
COMMUNICATION SYSTEMS — ANTENNAS & PROPAGATION
MICROWAVE THEORY & TECHNIQUES

X ALD KERR
seral Radio Company

e
e ety MIssion 6- 7400

Terrestrial Millimeter-
Wave Links

HERE has recently been much discussion on the feasibility of terrest '

millimeter-wave communications systems.

of atmosphere attenuation, such systems would have to use sheltered, low-log

wave-guide structures.

nized are predicted.
A systems analysis of millimeter-wave links is made.

sharply bundled beams.

G. E. WEIBEL
Gen. Tel. & Elec.
Laboratories, Inc.

sion. Because of high antenna gain, links with short hop distance can use

tremely low transmitter power and still have high reliability. Such links maj

allow all solid-state-circuit techniques. Links with medium hop length, on

other hand, would require somewhat higher transmitter power, but offer

attractive possibility of efficient operation with power-level switching. Estimate

are made of the reliability under changing propagation conditions, and vario '

methods of diversity operation are proposed.

Also discussed are the size of the antenna structure, limitations on antenn
gain imposed by atmospheric refraction, required antenna height, and the choicf
of multiplexing and modulation methods. Finally, the technical advantages, limif

ations, and broad areas of potential applications of millimeter-wave links

summarized, and some systems requirement for improved components indicated

Gerhard Weibel was born in Zurich, Switzerland. He studied at the Swis
Federal Institute of Technology, obtaining the M. S. degree in electrical engi ;
eering in 1946 and the Ph. D. degree in 1954. After joining the General Tele
phone & Electronics Laboratories, Dr. Weibel did theoretical work on microwavt
beam tubes with cascaded structures, retarding field velocity detectors, and devel
oped analog computer methods used for design purposes. Since 1956 Dr. Weibél
has been in charge of research on millimeter-wave tubes, semiconductor millh
meter-wave components, paramagnetic spectroscopy and masers. He is a membel

of the Institute of Electrical and Electronics Engineers, the American Physica

Society and the Scientific Research Society of America.

It is sometimes held that, becaus;

by the atmosphere are carefully re-examined, and perform

ance characteristics that do not appear to be generally recog
. tems-design criteria are obtained from a statistical analysis
. meteorological parameters relevant to the propagation

One of the basic relations in the design of a link is betweel

transmitter power, hop distance, and reliability of transmis

% Concord, Mass.

- Chairman
L. G. RUBIN
arch Division
Com
e 54, Mass, TW 98400, 2475

PTGlT-- Information Theory
Chairm

ROBERT LERNER
MIT Lincoln Laboratory

; iy ! i 73
In this talk the limitations imposeg P.O. Igst‘:)’:l Mass. VO 2-3370, Ext. 5365

PTGMIL— Military Electronics

Chairman

RICHARD SCHULHERR
FSD-AP L ESSPO;

" 1.G. Hanscom Field

Bedford, Massachusetts 271-3060

Sys

 Chairman ,
MAX MICHELSON
Raytheon Company

Box 110

P Wayland, Mass. EL 8-2721, Ext. 2116

PTGNS — Nuclear Sclence .

Chairman

ARTHUR WINSTON

Space Sciences

Mercer Road |

Natick, Massachusetts OLympic 5‘-1290

Chairman
JACK STALLER

Sylvania Electronics
189 B Street .
- Needham, Mass. HI 4-3940 Ext 433

PTGR — Rehab:hfy

Chairman
E DERTINGER

aj

40 Second Avenue

THURSDAY, SEPTEMBER 26
Dinner — 6:30 p.m. — Coach Grille — Harvard Sq.

Meeting — 8:00 p.m. — MIT Room 4-231
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Raytheon Company—-—-Eqmpment Dlvxsmn L

Waltham 54, Mass. Tw 9-3490 Ext 957 ;

oo Engmeenng erhng and Speech

Vice Chairman

HOWARD O. PAINTER
Digital Equipment Corp.

Main Street |

Maynard, Massachusetts TW 9-0510

.PTGlM—- Instrumentation and Measuremenfs

Vice Chairman ;
ROBERT A. BOOLE

~ General Radio Company

22 Baker Avenue
W. Concord, Massachusetts MI 6-7400

Vice Chairman
SEYMOUR STEIN
Sylvania Appl. Res. Lab.

- Waltham 54, Massachusetts TW 4-8444

Vice Chairman
HUGH KESSINGER

Sylvania, Winter Street

Waltham 54, Mass TW 3-9200, Ext 533

PTGMTT — Microwave Theory and Techniques

Vice Chairman .
PAUL PENFIELD

MIT, 20 B-120

UN 4-6900, Ext. 5624

. Mail: 17 Bradford Road

Weston 93, Mass.

Vice Chazrman
CHARLES PESCATORE
Jackson & Moreland

600 Park Square Building ‘
Boston 16 Massachusetts HUbbard 2-8100

PTGPEP — Producf Engmeermg and Produchon

Vice Chazrman

,']AMES NYE ;
- General Radio Company o

22 Baker Avenue i
:Concord MaSS MIssmn 6—7400 :
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 Waters Mfg. Company
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tary-Treasurer

' CAROLYN BIRMINGHAM
* General Radio Company :

22 Baker Avenue
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‘ Secretary-Treasurer

WILLIAM ATTRIDGE

Teradyne
87 Summer Street |
Boston, Massachusetts HA 6-6731

Secretary-T reasurer

'S. SUSSMAN

Adcom
238 Main Street ~
Cambrxdge, Massachusetts UN 8-7386

S eeretary—Tmasurer

E. T, BUXTON

7 Bow Street

Concord Massachusetts EMerson 9- 2807

Secretary-Treasurer

- EDWIN RICHTER
RCA, 588

Burlmgton, Mass 272-4000 Heoote

Secremry—Treammr

ALBERT DOSKOCIL
Raytheon Company

Space Information Division o
Hartwell Road

Seoretary—Treamrer
HOWARD WHITTLE

‘Old Sudbury Road L ‘
Wayland Mass ’I’Wmoaks 3-9020




Chairman
JAMES E. SHEPHERD
Sperry Rand Research Center
North Road (Rte. 117)
Sudbury EMerson 9-4000

Vice Chairmen

W. CRAWFORD DUNLAP
Dir., Semiconductor Research
Research Division, Raytheon Co.
Seyon Street, Waltham 54
TWinbrook 9-8400, Ext. 2884

GLEN WADE

Raytheon Company
Spencer Laboratory
Burlington, Mass. BRowning 2-9600

Chairman—~Program

ARTHUR O. McCOUBREY
Bomac Laboratories
Salem Road

Beverly WAlker 2-6000, Ext. 268

Vice Chairman—Program

JAMES E. STORER
Applied Research Laboratory
Sylvania Electric Products
40 Sylvan Road
Waltham 54 TWinbrook 4-8444

Note: A new phone number for NEREM has been added to the Boston IEEE Office as follows: 527-6944.

~ TENTATIVE NEREM 63 SCHEDULE OF SESSIONS AND SPECIAL EVENTS

NEREM-63 COMMITTEE

Treasurer

MARSHALL J. ARKIN

Raytheon Company

Box 820, Hartwell Road

Bedford CRestview 4-7100, Ext. 336

Assistant Treasurer

DONALD PRICE

Baird Atomic

33 University Road

Cambridge UNiversity 4-7420, Ext. 455

Exhibits Manager

STEWART K. GIBSON

Box 324

Waltham 54 TWinbrook 3-4047

Chairman—Arrangements

MARTIN ROTTENBERG

USAF, Hanscom Field

Bedford CRestview 4-6100, Ext. 116
(Mail—170 Church St., Waltham)

Chairman—Publicity (Local)

HOWARD PAINTER
Digital Equipment Corporation
Main Street Maynard 897-8821

Registration

LOUIS K. POLLEN

Sylvania Electronic Systems

189 B Street

Needham 94 HI 4-3940, Ext. 517

Social Events

P. K. McELROY

General Radio Company

22 Baker Avenue

West Concord MIssion 6-7400

Past Chairman

H. GUNTHER RUDENBERG
Arthur D. Little, Inc.
15 Acorn Park

Cambridge 40 UN 4.5770, Ext. 2389 § BOONTON

RADIO HEWLETT

PACKARD

H
General Manager ARRISON

K. C. BLACK
33 Sudbury Road i
Concord EMerson 9-4556 or VO 2-1573

National Public Relations ,
LEWIS WINNER :
152 West 42nd Street

New York 36, N.Y. BRyant 9-3125

Business Manager

ERNEST E. WITSCHI, ]Jr.
313 Washington Street
Newton 58 LAsell 7-5151

Secretary to Mr. Witschi
SHIRLEY M. WHITCHER
313 Washington St.

Newton 58 LAsell 7-5151
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g PM e bl B B e i Carmiblonan almost any instrumentation problem. Yewell button and your problems are solved.

’ G Solid State Systems
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High precision corrosion
studies at the Electric
Storage Battery Company

|y

Electrical leakage tests
at Farnsworth Electronics

lon-current measurements
at Lockheed’s Missile
and Space Division

MILLIVOLTMETER 0.5 mvto10vdc

MICRO-MICROAMMETER ©0.005ppato1madc

GENERAL RADIO COMPANY

‘ Measuring surface potentials of PN ju v
on germanium crystal specimens at IBM

High Input Resistance — selectable from 10* to 10'!Q in 8
with an additional *“e0” position of the order of 10'4Q

True direct-coupled amplifier design — no choppers, reed
vibrators to wear out or go out of adjustment.

Constant low (9.1v) voltage across unknown, may be incré
to 600v dc with external supply — no need for voltage-coe
corrections when measuring high-resistances.

Reliable operation even under extreme humidity conditions

Output for 5-ma recorders

Type 1230-A
DC Amplifier and Electrometer
... $460 (inusa)

Write for complete information.

WEST CONCORD, MASSACHUSETTS ‘

Sales Engineers for NEW ENGLAND: Robert B. Richmond » Ralph K. Peferson o Stuart P. Roberts « Richard G. Rogers
Tel: 617 369-4400 « from Greater Boston, Tel: 646-7400 « TWX: 617 369-5708




