, 4 and 5

See pages 3

Computer Lecture Series

See page 3
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Hyperlon

@ INDUSTRIES, |

Hyperion's Power Equipment Division is actively en-
gaged in the design, development, and fabrication of
custom engineered power equipment. Our engineers
have an intimate working knowledge of major military
specifications and are able to implement military
design requirements.

Hyperion's power supplies are found in many of the
country’'s major weapons systems — Polaris, Hustler,
465L, BMEWS, Titan, Apogie, Sidewinder, etc.

Airborne DC to AC
Static Inverter
Military Specifications — MIL-E-5400

Mobile Communications
) Power Supply
Military Specifications — MIL-E-4158

Hyperion

@ INDUSTRIES, INC.

STANDARD POWER SUPPLIES

SERIES

0.05% or 5 mv

whichever is greater 9.05% or'd my

whichever is greater

350 uvrms 1-2 mvrms

50 usec
4

50 psec
4

v
Optional
4

$149.00 3.0 | $159.00 1.5 179.
129.00 1.0 139.00 4.5 S219 88 % 332 88
{ 149.00 1.5 159.00 7.5 279.00 975.00
mwm 030 | 0.6 119.00 HY-W1 | 0-30 | 0.6 129.00 1 189.00
Hv'wm g-gg 0.8 149.00 HY-WI | 0-40 | 0.8 159.00 HY-Z1 | 032 | 25 229.00 HY-T1
: -60 | 0.3 139.00 HY-W1 | 060 | 0.3 149.00 HY-Z1 | 032 | 5 289.00 HY-T1 1095.00
HY-WM | 0-100 | 0.15 | 149.00 HY-W1 | 0-100 | 0.15 | 159.00 HY-Z1 | 0-50 | 1.5 225.00 HY-T1 : 430.00
HY-Z1 | 0-60] 05 199.00 HY-T1 | 040 15 625.00
HY-Z1 060 | 1.0 239.00 HY-T1 0-40 30 845.00
HY-zl | 060 | 2.0 | 299.00 HY-TL | 0601 5 (| 51900
HY-Z1 | 0-160 | 1.0 319.00 HY-T1 | 0-60] 10 655.00
HY-21 |0-330 | 035 | 319.00 HY-T1 | 0-60 | 20 945.00
HY-T1 |0-160| 2 560.00
Hr-T1 |0-160[ 5 845.00
HY-T1 |0-160| 8 | 1195.00
HY-TI |0-330| 1 615.00
HY-T1 |0-330] 2.5 895.00
HY-T1 0-330| 4 1795.0”

Hyperion

@ INDUSTRIES, INC.

°* POWER EQUIPMENT DIVISION
134 COOLIDGE AVENUE, WATERTOWN, MASSACHUSETTS 02172 e TWXN: WTWN MASS-860 e Tel: 617 926-0140 or

617 923-1200

LOCAL REPRESENTATIVE INSTRUMENT DYNAMICS, INCORPORATED
Wakefield Industrial Park, Wakefield, Massachusetts, Telephone 617-245-5100
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Cover Story

The inspiration, conception and birth
of the cover this month is the product
of the fertile minds of the boys at
HOneywell EDP in Newton.

Thanks, boys.

Engineers and Continuing Education

RONALD E. SCOTT
Chairman — Boston Section

competitive market. A particular proj-
ect was justified by its economic value
as measured by its profitability. This
criterion was a useful one and a com-

N 1750 there was one electrical
engineer, Benjamin Franklin. In
1950 there were approximately a mil-
lion of them. The curve in between
is an almost perfect exponential with
a doubling time of ten years. It seems
unlikely that this growth rate can con-
tinue much longer. In fact if it does,

every worker in the country will be

bination of free enterprise and engi-
neering built our magnificent industrial
plant. Today, sixty percent of our
engineers work on projects sponsored
by the government, and other criteria
are used, such as national security,
national prestige, national social goals,
and regional economic needs. These
criteria are laudable and desirable in
themselves but they are not suitable
for determining the real priorities of
national engineering policy. And fur-
thermore they are too subject to
change in the varying political winds
of Washington. (Witness the Seattle

As engineers become scarcer

an electrical engineer in 1990!
Certain strains are already apparent.
There is a scarcity of first-rate engi-
neers, a falling-off in the efficiency with
which engineers are used, a prolifera-
tion of technical literature, and a tend-
ency for excess specialization perpet-
uating narrow areas which have lost
their usefulness. The curve may never
reach a saturation level but the growth
rate is bound to drop, and when it
does, profound changes will occur in

area.)
relative to our needs we must have
better criteria for assigning priorities.

At last year’s Spring Social of the
Boston Section, Arthur Kantrowitz sug-
gested a solution for this problem. He
proposed the formation of a national

our society.

At the present time there is a direct
relationship between the growth rate
of our gross national product and the
growth rate of research and develop-
If the growth of research and engineering academy c&mposed of em-

inent engineers who would set the

ment.
development slows down, the growth
of the economy will also slow down.
To recoup the loss we must learn to

priorities for our national engineering
projects on a long-range and national
basis. As each year passes the need for
such a solution increases.

use engineers more efficiently.
Fifty years ago engineers worked on
products which were to be sold in a

iy N A A Y Y Y Y Y VYV Yy Yy Yy Yy vy vy yyy

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.
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accuraces to one
part n 10 billion

new... solid state

SRA SERVO
PHASE SHIFTER

‘When the new Model SRA is com-
bined with its companion unit, the
Model VLA Receiver Phase Com-
parator, it becomes possible to auto-
matically measure and standardize
frequencies to an accuracy of one
part in ten billion. Measurements
may be permanently displayed on
a strip-chart recorder.

Even inexpensive local oscillators
will give extreme accuracy as the
Model SRA adds phase correction to
the oscillator output to phase lock
the signal with a multiple of the re-
ceived standard frequency.

Only 3%” high, the Model SRA is
completely modular in construction.
Meets environmental requirements
of MIL-E-400B.

SPECIFICATIONS

INPUTS (1) Phase detector voltage
from Model VLA

(2) 2 x RF signal voltage
from Model VLA

(3) 2 x RF synthesized volt-
age from Model VLA

0.5 milliampere to * 0.5

milliampere output into

1000 ohms corresponding to

100 microsecond phase shift.

Calibrated in microseconds

Output of 3 v max. into 1000

ohms provided for recorder

19 v d-c from VLA

312" H x 19”7 W x 17%2" D

Weight 29 Ibs.

SRA PRICE $1990.00

For complete technical information,
write:

PHASE OUTPUT
FOR RECORDER

DIGITAL READOUT
SIGNAL LEVEL

POWER
SIZE

SPECIFIC
PRODUCTS

21051 Costanso Street

or
P.0. Box 425
Woodland Hills, California
Phone: Dlamond 0-3131

Rep; by: W. M. Hague Comﬁany

2

1776 Massachusetts Ave.
Lexington, Mass.

OSTON, MASS—The New Eng-
land Sections of the IEEE have
elected Dr. Carl E. Faflick, Director
of Advanced System Planning of Syl-
vania Electronic Systems, as Chairman
of the NEREM Board of Directors,
and Dr. W. Crawford Dunlap, Director
of Solid-State Electronics Research at
the Raytheon Company, as Chairman
of the General Committee for the 1964
NEREM.
As Chairman of
the NEREM Board
Dr. Faflick and his
directors will have

responsibility for es-
tablishing and coor-
dinating NEREM
policies and objec-
Dr. Dunlap
and his committee will direct the plan-
ning and operation for the 18th Annual
Meeting and Exhibition, which will be
held in the Commonwealth Armory
and the Somerset Hotel, Boston, Mass.,
on November 4, 5, and 6, 1964.

Dr. Faflick, who lives at 28 Moon
Hill Road, Lexington, Mass., received
his BA in Physics from Oberlin College
in 1943, and his PhD from Harvard
in 1953. He was a Teaching Fellow
from 1948 to 1950, a Research Assist-
ant from 1951 to 1953, and spent 1950
to 1951 in Europe under a Sheldon
Traveling Fellowship from Harvard.
During his industrial career, he has
been responsible for development of
airborne antennas, for design of ele-

C. E. FAFLICK
Sylvania

tives.

ments for large electronically scanned
arrays, and for microwave work in the
fields of directional filters, electronic
frequency storage, and microwave beam
steering techniques.

Dr. Dunlap, who lives at 126 Prince
St., West Newton, Mass., received his

NEREM Names Chairy

1964 Electronics Mee

spring Lecture Series on Computer Fundamentals

Instructor - M. J. CARRABES, Northeastern
FIVE CONSECUTIVE WEDNESDAYS
7:00 to 9:00pm

SIDE from influencing the method of one’s rising

in the morning and going to work (see cover), ‘“no

ther technical innovation has changed so many human

1 wities in so short a time. An extension of man’s brain-

act;,er it is transforming science, medicine, government,

educat’ion, defense, business. It may transform man him-
self-”l

According to Business Week, “The vastness of the

changes already brought about by compl?ters can be

judged’ in part, from the fact that electronic data proc-

for

NEW ENGLAND POWER COMPANY HALL
441 STUART ST., BOSTON

BS in Physics and Chemistry fm '
University of New Mexico, anq
PhD in Physics from the Unj
of California at Berkeley. Durin‘
sequent years his work has bee
voted mainly to the study of solid
devices, first at the Research I
tories of General Electric in Sc
tady and Syracuse, and later with
Bendix Corporation and Raythe ‘
has presented about fifty papers

APRIL 15 — NUMBERING SYSTEMS
Binary, octal and digital systems explained. The differences
ssing has: between Binary and Boolean Arithmetics discussed.

Created a whole new set of conditions for running busi-
ness and government.

APRIL 22 — A TYPICAL DIGITAL COMPUTER

A discussion of control units, storage units, and computer
hardware. Functions of input/output controls and mag-
netic tape explained.

APRIL 29 — INTRODUCTION TO PROGRAMMING
A discussion of the concepts of single address and the
stored program. Uses of accumulators and quotient regis-
ters and mention of symbolic programming.

MAY 6—INDEXING FOR ADDRESS MODIFICATION

Looping networks for repetitive operations.

MAY 13 — FORTRAN CODING

Changed the basic techniques of much of scientific re-
search and engineering.

Affected education and brought into use new methods
of both teaching and learning.

frsdreh work befote R b Speeded the evolution of technology and the develop-

societies and conferences, has ment of products.

and contributed to numerous
and is editor-in-chief of the i
tional journal, Solid-

Provided new weapons and changed military strategy.

technical Begun subtly to alter the structure of power within many

businesses by placing the men who understand and
control computers closer to policy-making and decision-
making positions.” 2

Electronics. :
The 1964 NEREM meeting wi :
resent a major milestone in NE ROFESSOR M. J. Carrabes of Northeastern Univer- |
Psity received his BSEE at Northeastern in 1950 and |
his MS in Math-Physics also at Northeastern in 1953. He
B was Assistant Professor in Mathematics
at Northeastern from 1950-1955 and
Associate Professor in the Department
of Electrical Engineering from 1950 to
the present. He is currently Faculty
Advisor, IEEE Student Branch and is
a Past Secretary and Vice Chairman,
District Student Activities Committee,
, AIEE. He is giving graduate courses
at Northeastern in Analog and Digital Computers and
Switching Circuits (Combinational and Sequential). Pro-
fessor Carrabes is the current Vice Chairman of PTG
Audio of the IEEE and a member of the Boston Section
IEEE Membership Committee.

history. Starting as a small re
session in 1946, the meeting has
until it now attracts over 20000
entists and engineers from all

Quoting from the same article of Fortune again, “One
of the characteristics of the computer that make it unique
among technical achievements is that it has forced men
to think about what they are doing with clarity and pre-
cision.” 3

With these facts in mind, the Boston Section IEEE
Executive Committee decided to present a lecture series
on computers. The basic purpose of this lecture series
is to introduce people to computer fundamentals and to
show them how a simple program is run on a modern
computer.

of the country and abroad.
technical program historically
sisted of over 100 invited and ¢
uted papers of international imp
in the field of electronics, autor
controls, microwave technique‘sw‘

associated suk

1 Gilbert Burck, ““The Boundless Age of the Computer,” Fortune, LXIX,
No. 3 (March 1964) 101.
2“New tool, new world,”” Business Week (February 29, 1964) 70.

3 Burck, Forfune (March 1964) 101.

over
nies, and be
of space limit
has been on a-’?
ing list basis
several years.

Indicative of NEREM’s growt
of the importance of the New Eng
area as a center of the nation’
tronic research, is the fact the
1965 exhibit will be held in the
Municipal Auditorium in the P
tial Center.

W. C. DUNLAP
Raytheon
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WEDNESDAY, APRIL 15, 7:30pm
Customer R/M Requirements

The military and government agencies first recognized
the need for calling out reliability and maintainability as
an engineering effort distinct from other types of engineer-
ing. As a result, this series of meetings starts with a group
of men instrumental in initiating and continuing the guid-
ing documents and specifications of R & M. Since most
of the audience will want to know where R/M stands,
where it is going, what the government wants of it, and
what it will want of it, these matters will be discussed by
the distinguished panel of government officials before open-
ing up the meeting to audience participation. Everyone
involved with Mil R/M requirements will want to attend.

WEDNESDAY, APRIL 29, 7:30pm
R/M Activities During the Design-Development Phase of a Typical Military /[NASA Program

The success of an R/M design effort depends upon the
logical step-by-step progress along with the equipment
design. Probably the most effective technique for doing
this is the design review. (This is attested to by the Air
Force’s insistence on a Design Review Program.) Mr.
Dertinger of Raytheon will consider at least three basic
formal reviews that should be held during the progress
of a program.

a. Concept reviews: basic decisions re: Systems, design
choices, environmental considerations, high-level re-

WEDNESDAY, APRIL 22,

than counting up part failure rates or determi
probability of zero failures during a mission. Start
basic concepts, Mr. Bosinoff of Sylvania will deve

Mathematics of R/M Engineering

dundancy considerations, early quantitative re
predictions.
Interim (or Electrical) Reviews: parts and;
terial selections, vendor data and selection
application, stress analyses, follow-up quan
reliability predictions.
Final (or Mechanical) Reviews: black box e

protection or isolation, produceability, tol
maintainability, follow-up quantitative reliab:
dictions.

.

THE REFLEG:

ix Consecutive Wednesday Sessions at Northeastern’s

128 Burlington Campus

WEDNESDAY, MAY 6, 7:30pm

R/M Activities During the Manufacturing
and Operational Phases of a Typical
Military /NASA Program

W HEN the hardware that results from a design

effort does not live up to the paper design

w (R&M) , there are techniques and procedures to determine

what went wrong and how to get back on the right track.
Many times the use of these same procedures early in
the program will prevent disappointing results later on.
These techniques include:
a. Reliability engineering follow-up
b. Failure reporting, operating time data accumula-
tion, quantitative reliability measurement, use of
confidence limits, etc.
¢. Corrective action feedback and implementation
d. Vendor control
e. Use of correlation (damage) factors

f. Reliability improvement—quantitative measures

The participation of two men from the same company,
Mr. Margoshes of Sylvania and Mr. Fasano of Sylvania,
affords the audience a chance to compare the techniques

of their company.

WEDNESDAY,

WEDNESDAY, MAY 13, 7:30pm
R/M Demonstration Testing

R /M TESTING is the means by which the

R/M engineer checks the results of the
design and is the means by which the contractor demon-
strates whether or not he meets his R & M requirements.
For this session, three men who have had considerable
experience in different test areas, will cover the subject
from the piece part to systems; from ground type testing
to space type testing. Testing is costly and much depends
upon it. There is much to be derived from this session.

C. Gadzinski, Reliability Dynamics Institute
a. Component parts reliability (failure rate) testing
b. Component parts reliability (accelerated stress)
testing
c. Use of acceleration factors

B. Smith, RCA
d. AGREE type of testing (long-life products)
e. Missile type of testing (short-life products)
f. Space type of testing (long and short life prod-
ucts)

G. Grant, Dunlap Associates
g. Maintainability testing (in-plant and operational)

The speakers will then form a panel and open the
meeting to a discussion with the audience.

MAY 20, 7:30pm

R/M Program Management

HILE the R/M design engineers perform their

tasks, management has its R/M tasks to do if
the program is to be successful. Mr. Rothstein of Avco
will discuss management’s tasks which include:

a. The technical proposal

\
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b. Costing
c. Budgets
d. Manpower

e. Schedules
f. Use of PERT and similar controls.
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AUTOMATIC CONTROL

Solid State Devices
for
Power Servos

N. F. CVENGROS — Allis Chalmers

HIGH—PERFORMANCE electric
drives for power servos have
become more common in the past few
years due to rapid advances in the field
of solid state devices. The inherent
reliability and life of static circuits plus
the high current capacity of the newly
developed silicon controlled rectifiers
makes the electric drive an attractive
choice for the servo designer. Mr.
Cvengros of Allis Chalmers will discuss
applications of semi-conductors in ad-

justable speed drivers. Typical uses for
such electric drives are on steerable
antennas, steel rolling mills and cen-
trifuges.

Mr. Cvengros has had several years’
experience in the development of power
drives as a member of the Regulators
and Variable Speed Driver Group at
Allis Chalmers in Milwaukee. He is
a graduate of Marquette University
and a member of the IEEE.

TUESDAY,

APRIL 7

Pillar House, Routes 16 and 128
Dinner — 6:00pm — Meeting — 8:00pm

PTG
ELECTRON DEVICES
ANNOUNCES A

CALL FOR PAPER
for Boston
Laser Conference

Thursday and Friday ¥
August 6 & 7 ‘
Northeastern University

PRELI\/IINARY announc
Call for Papers—contact P, o
sor R. G. Seed, E. E. Dept. at Nm%'
eastern University. Sessions are te
tively planned on Tutorial and
view, Diode Lasers, Design Th ry
Fabrication and Technology, Biolo
ical Effects—also displays and demom:'
strations. '
With the considerable expansmme&
laser interest and effort in the N@w :
England region, it will be 1nterestmg
to hear currently from representative

speakers from many of these groups.

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

UNiSE

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

UNISEC is an optical system reading anglesL
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 th_ﬂ‘ ;
UNISEC the versatility of a custom-built de-
vice. Write for your copy of Bulletin 1500«
“Gurley Unisec®.” i

Manufactured by

Troy, New York

Since 1845

W. & L.E. Gurley

Scientific and Surveying Instrument Makers

Sales and Service by

engineering associates

Phone: NAtional 3-7294

of new england, inc.
319 Lincoln St., Manchester, N. H.

THE REFLECT

ﬂ MEETING—PTGs on

ELECTRON DEVICES

and

PRODUCT ENGINEERING and PRODUCTION

Double Meeting — Microelectronics: Single or Double Chip?

A Chip and Wire Approach
to Ultra High Speed
Computer Logic

E. EDELSON — Mitre Corp.

ITH a great deal of emphasis being placed on
integrated circuits for computer applications, the
author will present some of the advantages and disadvan-
tages of this technique. Integrated circuits have many seri-
ous drawbacks with nanosecond computers, some of which
can be avoided by the use of what is known as the chip
and wire approach. This paper will discuss the application
to high speed circuitry of discrete transistors and diodes in
chip form with thermal compression bonded leads. In par-
ticular, the nanosecond digital logic system under develop-
ment at Mitre will be used as a model to illustrate the
advantages of this technique.
Mr. Elihu Edelson is a member of the Technical Staff
in the Computer and Display System Department of the

Mitre Corporation in Bedford. For the past two years he
has been involved in the circuit design and packaging of
high speed digital computer circuitry. Mr. Edelson holds
a BE from Carlton University, Ottawa, Canada and an
MS from the Carnegie Institute of Technology in Pitts-
burgh. He is a member of the IEEE.

Integrated Circuit Linear Analog Amplifiers

SERIES of single chip semiconductor integrated
A circuit linear amplifiers for precision electromechan-
ical rotating components covering the power range to
6-watts were developed for the Bureau of Naval Weapons.
The semiconductor integrated circuit 6-watt servo am-
plifier contains eighteen transistors, eleven zeners, three
metal oxide semiconductor capacitors, and sixty-six diffused
resistors for a point count of ninety-eight elements exclud-
ing twenty-two taps. The amplifier circuit is of such com-
plexity as to require the use of  a digital computer for
circuit synthesis and analysis. The topology was uniquely
specified by morphological algorithms. These rules pre-
scribed a planar arrangement of elements without any cross-
overs. The amplifier is contained within a stud mounted
% x 34 inch flat package, 0.060 inches thick.
As examples of algorithm designs a set of precision sig-
nal amplifiers will be discussed. These include:

l. A two-stage feedback differential amplifier with
emitter-follower output having a gain bandwidth
product of 1000 Mc/s.

2. Both single and double strobed sense amplifiers for

reading core, thin film, drum, and delay line memory
systems.

3. An error amplifier for use in reg-

ulated power supplies (0.01%).
The crystal includes automatic
short circuit and overload pro-
tection circuitry.

Dr. Aarons received his BS from
Brooklyn College in 1949 and his MS
and PhD degrees in Physics from Car-
negie Institute of Technology.

Since joining Norden in October 1960 as Chief of the
Applied Physics Branch, Dr. Aarons has the direct ad-
ministrative and technical responsibility for all research
and development programs related to the fabrication of
molecular circuit devices. Dr. Aarons has recently been
made Chief of Research and Development Branch of the
newly formed Solid State Engineering Section.

Dr. Aarons has six patents granted and eight pending,
all on semiconductor devices. He has given over twenty
oral and written papers in the field of semiconductor

M. W. AARONS
Norden

device physics.

THURSDAY,

APRIL 9

Raytheon Executive Offices — Cafeteria
Dinner — 6:00pm — Meeting — 7:30pm
Please make dinner reservations by calling Miss Whitcher at 527-5151 by April 7.

——
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PROFESSIONAL TECHNICAL GROUP

ENGINEERING M

Engineering Management for a Profit

R. Benoit will compare and contrast management
’ \/ I goals and techniques as they apply to the engineer-
ing of equipment for different markets. It is recognized

: that profit is the motive of the elec-
tronics industry, but the methods of
achieving this end will vary according
to the product (a component, an in-
strument, a system) or service (re-
search, design, development, engineer-
ing, test, repair) according to the type
of customer (consumer, commercial,
industrial, governmental, military, in-
stitutional) and according to the type of contract appro-
priate to the sale. He will attempt to shed some light on
the question, “To what extent can the lessons of one type
of technical enterprise be applied to another?”

G. F. BENOIT
Sanborn Co.

In his engineering career Mr. Benoit has had an oppor-

tunity to observe and participate in many facets
management problem. His engineering career
a research and development officer in the Aep
Laboratory of the United States Air Force designi;
centrifuge instruments and evaluating high altitud,
instruments and systems. For six years he then -
a small electronics company which custom desig:
duction line equipment for the watch and clock
and automatic training and scoring equipment for
training of municipal police force, F.B.L., and mili
Over an eight year period he held the positions of
engineer, systems manager, program manager and
radar department manager at the Raytheon Wa
oratory. He is currently Director of Engineering:
born Company whose products are measuremer
ments and systems for industrial and medical us

TUESDAY,

Dinner — 6:30pm — Charterhouse Hotel, Waltham
Meeting — 8:00pm — Sanborn Co., 175 Wyman St., Waltham

APRIL 14

PROFESSIONAL TECHNICAL GROUP

BIOMEDICAL ELECTRON

Electrical Control of Rapid Heart Action

ISTURBANCES of the heart rhythm are a common
D manifestation of heart disease. These arrythmias
impair heart function and occasionally have serious conse-
quences. Recently, methods have been
introduced to stop the arrythmia using
an electrical shock discharge across the
intact chest of the lightly anesthetized
patient.

Dr. Lown and his coworkers have
, examined this problem in great detail.
B. LOWN They have noted that varying types
Harvard of waveforms of electrical discharge
result in varying heart rhythm responses. A simple capac-
itor discharge will cause complete disruption of the normal
heart rate, while an impulse consisting of a decaying oscil-
lation will cause depolarization without this serious sequela.
This group has also observed that within the duration of

the cardiac cycle, there exist temporal zones during
external electric shock causes complete irregularity
rate and can result in immediate death. There are.
temporal zones during which external electric
much less hazardous and more effective. ‘

Based on this experience, Dr. Lown and cowork
developed a new methodological and therapeutic a;
to the treatment of a diversity of abnormal heart 1
This approach has been designated as cardioversio

Dr. Lown holds his BS (1942) from the Univers
Maine and his MD (1945) from John Hopkins. !
present time, he is an Assistant Professor of Me d
Department of Nutrition, Harvard School of Public F
and a Senior Associate in Medicine, Peter Bent Br
Hospital. He has written numerous articles dealing
digitalis, electrolytes, arrhythmias and congestive
failure and is the author of two books in this are:

THURSDAY,

Dinner — 6:00pm — MIT Faculty Club
Meeting — 8:00pm — MIT, Room 4-231

APRIL 16
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NEW

REGULATED DC

ol PDWERzm s,

SCR COMPACT, HIGH-EFFICIENCY SUPPLIES

CONSTANT VOLTAGE/CONSTANT CURRENT
with automatic crossover

OUTPUTS:

PRICE:

INPUTS:

VOLTAGE REGULATION....0.25% RIFPLE . o 056 o g mns « 0% 108
CURRENT REGULATION..... 1% SHORT RECOVERY TIME..—50ms
SHORT CIRCUIT PROOF

ADVANCED FEATURES
EXCELLENT IMMUNITY TO LINE TRANSIENTS

Conservative design for reliability and long life ® Silicon
differential amplifier control circuitry for improved stability
® Continuously variable output voltage and current — no
range switching ® Remote Programming of output voltage
and current can be accomplished using either resistance or
control voltage ® Remote error sensing ® Auto-Series, Auto-
Parallel, and Auto-Tracking operation.

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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the next
best thing
to air for
low loss in a dielectric

new Rexolene P

(irradiated polyolefin dielectric)

* Dissipation Factor: An honest .0001 up
to 10Gc. * Dielectric Constant: 2.32 +
0.01 up to 10Gc. * Photo-etchable by
standard techniques. s Machinable.

Available in copper clad and unclad sheets.
Also with aluminum ground plane where
required. * Write us for details about
new ultra-low-loss Rexolene P Dielectric
... for microwave applications in phased
arrays, strip lines directional couplers,
duplexers, electronic drive components.

DIVISION OF
) american ENKA corporarion
w 31 Sudbury Road, Concord, Mass.
Phone: 617 369-9630
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MERRIMACK VALLEY SUBSECTION

Submarine Cable Systems

M R. Ehrbar’s talk will review existing submarine systems and those plapne.
for the future. The problems encountered in efficiently layin l:‘a', ot
system will be discussed with illustrations from the new Bell System Cfb] e
C.S. Long Lines. A short movie will follow, showing Long Lines at w, ke's 1P
Atlantic in 1963. o
Mr. Ehrbar graduated from Johns Hopkins University in 19 ivi ;
BSEE. He joined Bell Telephone Labs. 121 1937 and isycurrenflzj Ir;gz(lj'vmfg ha
Submarine Cable Systems Department. He has been associated with VO the
subx‘narine cable projects and laboratories development work on cab] N
equipment and cable ships. Mr. Ehrbar is a senior member of IEEE,

Elections

THE nominating committee of the Merrimack Valley Subsection of IEEE,
EEE,

composed of Messrs. D. D. Sagaser, H. T. Watkinson, and myself, haye

received the acceptances of the following to serve in the indicated offices

Chairman—]. Gammie ;

Vice Chairman—P. J. Kerkhoff

Secretary Treasurer—R. A. King (Mrs.)

We therefore present this slate of candidates for election as officers of the
Merrimack Valley Subsection, IEEE, for the 1964-65 year. Election will be held
at the April 20th meeting. :

M. E. Wright

MONDAY, APRIL 20
Merrimack Valley Motor Inn — Route 125, North Andover
e Dinner — 6:30pm — Meeting 7:30pm
or dinner reservations, contact Mrs. R. A. King, ext. 2223, or Mr. A. C. Longton, ext. 3181, of the
Bell Telephone Laboratories, 1600 Osgood St., No. Andover, Mass., Tel. 686-0600, or Mr. A, J, A‘u:abl?:
ext. 2701, Western Electric Co., Inc., same address and telephone number. -

LYNN SUBSECTION

Annual Dinner Meeting

HE Annual National Members’ Dinner Meeting for IEEE Lynn Subsection

will be held at the Thomson Club, North Reading on Tuesday evening,

April 21, 1964. There will be a social hour beginning at 6:00pm, followed;by‘»
dinner. A short business meeting will follow dinner, at which the 1964.65 officers
and Executive Committee for the Lynn Subsection will be elected. '

Mr. Charles Pierce, Supervising Guidance Forecaster, United States Weather
Bureau, East Boston Airport Station, will be the guest speaker. Mr. Pierce was
born in Ontario, California but is a native New Englander, having moved to
Springfield, Massachusetts at the age of four. He is a graduate of Boston Univer-
sity and studied meteorology at MIT.

Mr. Pierce first worked for Trans-World Airlines in 1934 and since 1937
has been employed by the U. S. Weather Bureau at the Washington, D. C.,
Kansas City, and Boston Offices. Since 1953 he has been at the Boston Office.

His talk will concern the modern electronic advances being used in today's
meteorology. Weather satellites, high-speed data acquisition, and data analyses
are only a few advances that will be covered.

TUESDAY, APRIL 21

Tickets may be obtained from Raymond Grady, G.E. River Works, 1100 Western Avenuve, West Ly
phone LY 8-6000, ext. 3843 or Donald Hyer, G.E. West Lynn Works, Federal Street, West Lynn, phone
LY 8-6000, ext. 7405 or Charles Twoomey, Sylvania Electric Products, Sylvan St., Danvers, phoné

SP 4-1640, ext. 239.

THE REFLECTOR

ing basic points in EHV switching

surges :

e Iam

POWER

EHV Switching
Surges

This discussion will cover the follow-

1. General presentation of switching
surges on EHV systems, includ-
ing the importance of switching
surge considerations.

9. Types of switching surges, which
can occur on EHV systems.

3. Methods of control and elimina-
tion of switching surges.

4. Methods of investigation and
prediction of switching surges.

This meeting 1is
one of our series on
extra high voltage
for this year, and
anybody who is in-
volved in the sub-
ject should plan to
attend.

D.D. WILSON
General Electric

Mr. Wilson is
currently Engineer-in-Charge — Tran-
sient Network Analyzer, General Elec-
tric Company, Schenectady, New York.
He received his BSEE from Montana
State College in 1959 and also attended
Mexico City College.

Mr. Wilson has directed activities
of the Transient Network Analyzer
and participate in the analysis and
study of transient overvoltages pertain-
ing to power systems. His major area
of effort over the past three years has
been in the field of defining switching
surges and sustained overvoltages on
proposed EHV systems and analyzing
methods of control of switching surges.

He is a member of IEEE and a co-
author of several technical papers and

articles.

for rack panel m
or bench use

® ECONOMICAL — Price only $295

@ COMPACT — you can mount up to 3 on a standard 3%" panel
® FLEXIBLE — Plug-in amplifiers (both vertical and horizontal) and sweep circuits

@ BROAD SPECS — Operation to 500kc. Input sensitivities to 10 mv/cm

OTHER BENRUS BUILT-INS

Silicon transistor AC
Electronic Voltmeter

Silicon transistor VFO

%

For complete data, write to:

Represented by ABBOT-ALLISON CO.
P. O. Box 96
North Andover, Mass.
phone (617) 245-0250

TECHNICAL PRODUCTS DIVISION
30 Cherry Avenue, Waterbury, Connecticut

TUESDAY, APRIL 21
Meeting — 7:30pm — MIT Room 10-275

XOTIC

for the following
Components and Services

Automation Engineering
Solid State Devices
Panelmeters

Relays

Cadmium Sulphide Cells

Transformers

Delay Lines

Rectifiers
Hermetic Seals
Welders

Wire and Cable

Terminal Blocks
Test Sockets
Tube Shields
Heat Dissipators
CRT Tubes
Terminal Boards
Switches

Potentiometers

LECTRONICS

IT'S NEW!

Metal Fabrication
th

Wt i Foims POTTER & BRUMFIELD

Siiees Impulse/Sequencing

B ruing “High Reliability”

from—

THE BIG E STANDS FOR EXCELLENCE IN COMPONENTS AND SERVICES

Glenn M. Hathaway Electronics, Inc.

238 Main St., Cambridge, Mass. 02142
Kl 7-0380

Manufacturers Representatives

¢ \\GMII

RELAY

M?nt%é Circuits WATCH
THIS CORNER EACH MONTH FOR NEW
AND INTERESTING COMPONENTS FROM

THE PRINCIPALS OF —

Pores Glenn M. Hathaway Electronics, Inc.
FOR FURTHER DETAILS KINDLY WRITE OR CALL' OUR OFFICES

——

APRIL 1964




Mancih Company

Your New England

Representative for

Control Data Corp.
Control Systems Div.
Magsense - Solid State

Sensitive Relays

Muirhead Instruments
Standard Cells
Audio Frequency Test Equipment

and

Cropico Instruments

Laboratory Standards

For Further Information Write Or Call Us At
363 Walden Street, Cambridge 38, Mass.
(617) 864-2494
or
Coe & Randolph Roads, Middletown, Ct.
(203) 347-5629

PTG INFORMATW\
RY

The State-of-the-Art in Pattern Recognition

ATTERN recognition, as a problem of representing in
P gnition, as a 1 g inputs by a set/ G

urements and of partitioning the measurement space into decision regions
t]

! : ! ? ; WV S an
machines, and the manner in which they “learn” to partition the measmemer::

will be reviewed briefly. An account will be given of present method

space will be illustrated. The merits and the disadvantages of present methed

; h J L S
will be evaluated in terms of their ability to solve problem
their relative complexity, speed, and cost. ®

The unsolved problems of pattern recognition will be
described, and the constraints within which their solutiong
can be expected will be outlined.

Dr. Sebestyen received both his BS and MS in 1955 and
his DSc in 1959 from MIT. He joined Melpar, Inc, in 1955
where he was engaged in research and development in sur:
veillance systems and in the application of statistical theg
of communication systems. Since 1957 he has engaged in research in the field of
patte.rn recognition, taking a decision-theory approach to the solution of classi-
fication problems. In 1960 he joined Litton Systems, Inc. where he continued
work in the development of classification techniques and their practical ap.
plications; he is currently the Technical Director of the Information Sciences
Laboratory.

Litton Systems

TUESDAY, 'APRIL 21

Dinner — 6:30pm — Charterhouse Motor Hotel, Waltham
Meeting — 8:00pm — Sylvania, 40 Sylvan Road, Waltham

Model L3010

Center Frequency 30 Mc

Bandwidth 10 Mc

RHG ELECTIITIRY

(o1 COMPANY, INC.

“JTEL 128 - DEDHAM, MASSACHUSETTS
617-DA-6-8410

v
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LOGARITHMIC IF AMPLIFIERS

NEW SOLID STATE MODELS
Dynamic Ranges To 90db
Accuracies To +0.5db

‘l!;
MIL-grade quality
and advanced design are
available off-the-shelf at RHG. Save
design time and cut hardware cost. Tube and
transistor types. All feature true logarithmic
compression for CW and pulsed signals with
risetimes to 50 nanoseconds. Prices start at
$625. See complete specifications in EEM

Sec. 1100, or write for Log IF Amplifier
Bulletin.

THE REFLECTOR

JOINT MEETING—PTGs ANTENNAS & PROPAGATION
AND AEROSPACE & NAVIGATIONAL ELECTRONICS

DOUBLE MEETING
The Strawberry Hill Multiplate Antenna

P.R. FRANCHI — AFCRL
HE multiplate antenna technique allows for the economical construction
of large aperture antennas. The reflecting area is divided into many
smaller reflecting surfaces, each adjustable in height and angle to redirect the
incoming energy to a point focus.

A multiple plate antenna test section has been constructed at the Strawberry
gill Site in Concord, Massachusetts. The antenna test section consists of 220
flat plates, five feet on a side arranged within an elliptical aperture that measures
120 by 70 feet.

Radiometric measurements of apparent antenna temperature at 1395 Mc/s
have been made for several months. Transits of the radio sources Casseopeia A
and Cygnus A have yielded data on the effect of interstices on antenna per-

formance.

Peter R. Franchi received the BA degree in Engineering Sciences from
Harvard University in 1959 and the MS in Communications Engineering from
Northeastern University in 1961. He has since worked at Air Force Cambridge
Research Laboratories in the Radiation and Reflection Section of the Microwave
Physics Laboratory. He has worked on line source feeds for spherical reflectors,
linear arrays and large aperture antennas.

Navigation and the Application of Radiometry

H. KOUMJIAN — Nortronics

HE terrestrial navigator has long desired a means of determining his

position on earth which is not subject to the vagaries of weather, ie.,
cloud cover, rain, snow, etc., and at the same time is accurate enough for his
purpose. The radiometer as a detector of solar and lunar radiation at micro-
wave frequencies has effectively provided a sensor to meet the above requirements.
The use of artificial satellites for celestial navigation is also discussed. In the
realm of space travel, unique applications of the radiometer for position and
direction determination are given.

Mr. Koumjian has more than fifteen years of experience in the field of
electronics. As Microwave Navigation Group Chief at Nortronics’ Marine Equip-
ment Department, Mr. Koumjian has been responsible for the systems analysis
and design of the Mark II Radiometric Sextant and is currently responsible for
the test program and system evaluation being performed on the Sextant at MED’s
test facility.

THURSDAY, APRIL 23
Dinner — 6:00pm — Charterhouse Motel, Waltham
Meeting — 8:00pm — Sylvania, 100 First Ave., Waltham Conference Room 1Al

PRECISION PHASE METERS
Direct Reading in Degrees
0.001 cps to 18,000me
Accuracy 0.05° or 1%

AD-YU ELECTRONICS, INC.

249 Terhune Ave., Passaic, N. J.
Sales Reps. -E. E. Specialists
West Concord, Mass. VO 2-8824

JACKSON & MORELAND

DIVISION OF
UNITED ENGINEERS & CONSTRUCTORS INC.

JACKSON & MORELAND
INTERNATIONAL, INC.

Engineers and Consultants

BOSTON, MASSACHUSETTS

~—
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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 measurement in
this region, since no appropriate pri-
mary standards exist for their validation.

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 happy
to give you full details on our Sensitive RF
Voltmeters and their applications, or to arrange
a demonstration. Why not give him a call?

BOONTON|

c ﬁP.DRATIONg
PARSIPPANY, N. J

Represented by:
GEORGE GREGORY ASSOCIATES
7 Erie Drive
Natick, Mass.
Phone: 617-655-1330
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F. K. WILLENBROCK
Harvard

N May 8 of last year, the Boston
Chapter of PTGEWS sponsored

a program that dealt with the subject
entitled ““The Role of the Proceedings in
the IEEE, An Open Forum.” The
panel consisted of Dr. Ronald E. Scott,
Dr. Paul F. Green, and Dr. Arthur
Kohlenberg, with Fred Van Veen serv-
ing as moderator. These distinguished
gentlemen expressed their opinions on
not only the role of the Proceedings,
and what they thought that role should
be, but also the roles played by the
other IEEE publications. A transcrip-
tion of that meeting appeared in the

Northeastern University

Sy

R.E. SCOTT

September 1963 issue of the IEEE
Transactions on Engineering Writing
and Speech.

Since that meeting of almost one
year ago we have witnessed some major
changes in the publications program of
the IEEE. Spectrum has made its
debut and replaced the Proceedings as
the publication that’s distributed to all
members; the Proceedings is available
on a subscription basis only; Electrical
Engineering has ceased publication; and
the IEEE Transactions on Power Ap-
paratus and Systems becomes the first
of the Transactions to accept adver-

ctru

and other IEEE Publicatigng

D. Van METER
Litton Industries

Here’s your

500' SHELF

of
solid state DC
POWER MODULES

The 1964 Technipower catalog gives
you a choice of more than 3600 stand-
ard modules, in practically any wattage
and temperature rating your design re-
quires. The several hundred most popu-
lar models are inventoried in depth,
ready for immediate delivery! Included
are:

REGULATED AC-DC MODULES — +0.059%, ac-
curacy, 0.5 to 325 VDC, low ripple, tem-
perature ratings 65°C to 115°C;
REGULATED AC-DC CONVERTERS — Wide
range of outputs at 15, 30, 60 watts, 24
and 28 VDC input, =0.5% accuracy;,
DC-DC REGULATORS — Low cost, wide range
of outputs, +0.05% accuracy, ideal for
Local regulated DC from higher voltage

us;

INCORPORATED

TECHNIPOWER

18 MARSHALL STREET, SOUTH NORWALK, CONNECTICUT

SrET ek B« esnn

TECHNIFPOWER

UNREGULATED AC-DC MODULES—O0.7 to 1000
VDC and to 1000 watts, low cost, 80°C
temperature rating;

HEAVY CURRENT SCR MODULES — Regulated
DC to 2000 watts.

The 1964 catalog also lists heat
sinks, rack mounts, and gives complete
installation and cooling data. Request
your copy now.

A SUBSIDIARY OF BENRUS WATCH COMPANY, INC.

LOCAL REPRESENTATIVE INSTRUMENT DYNAMICS, INCORPORATED
Wakefield Industrial Park, Wakefield, Massachusetts, Telephone: 617-245-5100
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H.F. WHITE
Jackson & Moreland

tising. M'fmy of these changes are in
keeping with at least some of the opin-
ions voiced by panelists and attendees
at the May meeting. Other Changu
are contrary to views expressed by sﬁn
others at that meeting.

The primary purpose of the forth.
coming panel discussion is to eva]ua';‘te
the new Spectrum in terms of its edi
torial standards, .
contents, format,
function, and re-
lated factors. A's
with the previous
panel discussion,
the roles of the Pro-
ceedings and the
Transactions will
also be taken into
consideration. At least one panelist, Dr.
Ronald Scott, will have the opportunity
to appraise the current publications pro-
gram against his expressed opinions of
one year ago. The other panelists will
offer their ideas for the first time; one
from the point of view of a power-
oriented member.

It is not the intention of the Boston
Chapter of PTGEWS to convey an ini-
pression that the publications program
of IEEE is in need of criticism from its
members. On the contrary, those bur-
dened with the responsibility of guiding
such a program are deserving of much
praise for their dedication and accomp-=
lishments. However, since the Boston
area is regarded as one of the country’s
foremost electronic centers, it seems safe
to assume that a sampling of opinions
from notable engineers in our area can
serve a very useful purpose when pre-
sented with a constructive spirit.

F. Van VEEN
Moderator
General Radio Co,

MONDAY, APRIL 27
Charterhouse Motor Hotel, Waltham

Dinner — 6:00pm — Meeting — 8:00pm
m—

@&

L

DC-10-30 MC

Solid - State

for accurate, reliable measurements

Oscilloscope

. . . even in difficult environments.

The type 647 Oscilloscope and plug-in units add new convenience to display and
measurement of high sensitivity, wide-band, dual trace applications.

Adaptable and versatile, the oscilloscope retains accuracy, within stated specifications,
under extensive temperature variations . . fluctuating line voltages . . difficult conditions.

. 100 v—130 v line voltage.
No calibration changes with
line fluctuations. 50-to-400
Cps line frequency. Low
Power—185 watts, approxi-
Mmately, Convection cooled —
No fan needed.

THE REFLECTOR - 4PRIL, 1964

- Dual-trace operation. 10
mv/cm sensitivity. Dc-to-
>50 Mc passband. Less than
7-nsec risetime.

. 6-cm by 10-cm display
area. Internal, no-parallax
graticule. Controllable grati-
cule illumination. 14-kv ac-
celerating potential.

. Bright line automatic
triggering. =10 external trig-
gerattenuator,(on main time-
base triggering). ‘Ground’
input positions on each ver-
tical channel.

. 2 time bases, independ-
ent triggering. Sweep rates
to 0.1 usec/cm. 10X sweep
magnifier.

. Sweep delay 50 sec to
1 usec. Single-sweep oper-
ation. Wideband (>50 Mc)
triggering. External horizon-
tal input.

. 1-kc voltage calibrator,
(crystal controlled). Push-
button trace finder. Dc-
coupled Z-axis amplifier.
Current-probe calibrator.

Type 647 Oscilloscope . . $1225
(without plug-ins)

Type 10A2 Dual-Trace Unit . . . . . $675

Type 11B2 Time-Base Unit . . . . . . $825

2 P6008 Probes . . . . PR 1910

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

Dual-trace display shows input and output pulses
of an amplifier at 10 nseclcm— with trigger source
from channel 2 only, for convenient and accurate
time relationship between traces. Upper trace is
amplifier output. Lower trace isapplied step function.

FOR MORE INFORMATION—-OR TO
ARRANGE A DEMONSTRATION —
PLEASE CALL YOUR TEKTRONIX
FIELD ENGINEER.

I Tektronix, Inc. BosTon FIELD OFFICE I

442 MARRETT ROAD

LEXINGTON 73, MASS.

Phone: 862-7570
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PTG ELECTRONIC COMPUTERS

Solenoid Array

PARALLEL cross-correlator, a
megabit permanent digital store,

and an associate memory are some of
the applications of the solenoid array
circuit technique developed at Sylvania.
Long solenoids, both air-cored and
ferrite cored, supply open-ended trans-
ducers which couple into wired memory
printed circuit sheets. For the correla-
tors, the solenoids are driven and the
data planes pick up voltages as a func-
tion of the stored data. For memory,
the data planes are
driven and the sole-
noids serve as sen-
sing elements.
Combination of the
two methods forms

an associative trans-
ducer. ‘ "

The recognition G. PICK
Sylvania

unit of the optical
page reader is a cross-correlator based
upon the solenoid array principle. This
character recognition array simultane-
ously cross-correlates a 320 bit binary
word, the description of an input pat-
tern, against up to 2000 stored weight-
ing functions, each function consisting
of 1428 bits. The 2.8 megabit store is
accessed in parallel in 2.7 microsec-
onds.

Mr. Pick is currently an Engineer-
ing Epecialist at Sylvania’s Applied
Research Laboratory where he has
been since 1956. He received his BEE
degree at the Polytechnic Institute of
Brooklyn, in 1952. He has worked on
a variety of airborne instrumentation
problems and a variety of system stud-
ies and instrumentation, and in the past
years has been active on the Sylvania
Page Reader and in particular, the
solenoid array devices.

TUESDAY, APRIL 28
Dinner — 6:30pm — Charterhouse Hotel, Waltham
Meeting — 8:00pm — Raytheon Executive Offices
Lexington
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GENERAL SECTION MEETING

THURSDAY, APRIL 30

8:00pm
Raytheon Executive Offices
Jet. of Routes 128 & 2, Lexington

NASA

and the
Dept. of Defense
Space Programs

D. BRAINERD HOLMES

Raytheon Company

R. Holmes will address himself to some of the future problems ‘in
l \/ I gration of the NASA and Department of Defense space programs
ticularly those associated with manned space vehicles. He also will dlscuss
aspects of procurement and industry-government relations.

D. Brainerd Holmes earned a BS in Electrical Engineering in 1943;3
Cornell University. In 1943-44, he did graduate study at Bowdoin Co
and MIT. -'

Holmes assumed his duties as Director of Manned Space Flight for NASA
on November 1, 1961, and was responsible for direct program supervision of
the manned space flight activities at NASA centers and in industry. This in-
cluded eventual manned lunar landings embraced in Project Apollo, the two-1
Project Gemini program, and Project Mercury. In October 1962 he was
an added responsibility as a Deputy Associate Administrator in charge of institu
tional and operational matters at the field centers directly involved in the m
space flight program. These installations are the Marshall Space Flight C
Huntsville, Alabama; the Manned Spacecraft Center, Houston, Texas; and,
Launch Operations Center, Cape Kennedy (Canaveral), Florida. ‘

Prior to his appointment with NASA, Holmes was General Mana,y
RCA Major Defense Systems Division in Moorestown, New Jersey, pro
technical and management direction of advanced military electronic syst
the fields of detection and warning, aerospace and command and contro
this role, he also served as the Ballistic Missile Early Warning System (BMEV
Project Manager for RCA, the weapons system contractor, and was respor
for cobrdinating for the Air Force a vast effort involving the Government and
some 2900 American companies. His work with RCA included earlier respoﬂSl-
bilities as project manager of both the land based system for the Navy’s Talos
missile and Atlas launch control and checkout equipment development. These
are the three largest military systems to be developed by RCA to date. ‘

Holmes was with Western Electric Company and Bell Telephone Laboratories
between 1945 and 1953, where he initiated and developed several precision transs
mission measuring set and other test equipment for the black and white television
coaxial system. He assisted in the development of the terminal and repca‘“
amplifier development for the Bell Systems L1 and L3 coaxial system.

In October 1963 he joined the Raytheon Company as Senior Vice Pl‘eﬂdem

and member of the Board of Directors.

THE REFLEC

ENGINEERS
SCIENTISTS

There are few other places where

you will find this calibre of

men...doing this

calibre of work

The Applied Research Laboratory is the central research facility for Sylvania Electronic Systems. As one result, its professional
staff enjoys freedom to pursue advanced studies. An interesting cross-section of Applied Research Laboratory projects is
indicated by this sampling of reports and technical papers published by the staff during 1963.

— APPLIED RESEARCH LABORATORY PUBLICATIONS ——\
“Spectral Scanning as a Mechanism of Color Vision,” “A Highly Flexible, Many-Font General-Purpose Page

IEEE Transactions on Military Electronics, April-July
1963.

“On Barker Codes of Even Length,” Proceedings of the
IEEE, Letter to the Editor, Vol. 51, No. 9, September
1963.

“Decision Theory Solutions for Non-Linear Devices,”
IEEE Transactions on Information Theory, Letter to
the Editor, pp. 205-206, July 1963.

“Multi-Amplitude Transmission through a Fading
Channel,” ARL Research Report, August 1963.

“Ambipolar Diffusion in an Isothermal Oxygen Plasma
at Elevated Temperatures,” 16th Annual Gaseous Elec-
tronics Symposium, 16-18 October 1963.

“Further Developments in Wideband Coherent Light

Reader,” 26th Annual Meeting of the American Docu-
mentation Institute, Chicago, Illinois, October 1963;
also published in the Proceedings, pp. 85-86.

“On the Optimum Location of Checking Stations,”
Journal of the Operations Research Society of America,
Vol. 11, No. 5, pp. 721-731, October 1963.

“Steepest Descent Solution of Suboptimal Stochastic
Control Problems,” 1963 NEREM, Boston, Mass., 4-6
November 1963; also published in NEREM Record 1963.

“Simulation of a Fading Medium,” 9th National Com-
munications Symposium, Utica, N.Y., 7-9 October 1963;
also published in the Proceedings.

“Fundamental Properties of Broadband Nonlinear-
Reactance and Tunnel-Diode Amplifiers,” NEREM

\ Modulators,” NEREM Record 1963. Record 1963. -_/
NOTE: Copies of these reports are available. Send your request to Mr. Erling Mostue at address indicated below,

If this suggests a desirable working environment for you, and if you can meet the high professional standards of this group in
terms of an appropriate advanced degree, write us today. Current openings call for substantial experience in Pattern Recogni-
tion Techniques, Laser Research & Applications, Research in Communications Techniques, Physics of Radio Propagation or

Mathematical Research.

SYILVANIA etecrronic systems

Government Systems Management

for GENERAL TELEPHONE & FLECTRONICS

Please write in confidence to Dr. James E. Storer

APPLIED RESEARCH LABORATORY
40 Sylvan Road - Waltham, Massachusetts 02154

An Equal Opportunity Employer




Education — Who Will Pay?

N a recent column Chairman Scott called attention

to an evident disparity in the public support given
to education, especially higher education, in California
and in Massachusetts. California, through extremely gen-
erous state support and enlightened university administra-
tion, has managed to achieve an enviable synthesis of mass
production and high-quality academic instruction. Massa-
chusetts, on the other hand, has continued with its long
tradition of reliance on a large number of privately en-
dowed schools, the best of which can claim in many fields
to be the best in the world. It is generally recognized that
higher education faces a crisis caused by a rapidly growing
population and an increase in the percentage of young
people who will seek university degrees. It is also generally
conceded that the endowed universities will not be able
to meet the demand (and that they should not try).
Meanwhile, costs continue to rise, and it will cost $15 000,
more or less, to provide a college education for a child
now in elementary school. Who will pay?

In The New Republic of January 11, Christopher Jencks
asks what support might realistically be expected of the
U. S. Congress. Despite the fact that President Johnson
hailed the last session as “the Education Congress of 1963,”
Jencks finds little to be sanguine about. Adding up the
“expenditures of our accredited schools, colleges, and uni-
versities, not including expenditures for organized research
[Jencks’s italics]” he finds that about $28 billion was spent

Radioastronomy and TV

In a decision that few of us had dared hope for, the
FCC voted to reserve TV channel 37 (608-614 MHz) for
radioastronomy for ten years, denying the request of a
Patterson, N. J., broadcaster for the allocation. The FGC
majority opinion stated, “. . . we do not believe it to be
in the public interest to close the door on, or even jeopard-
ize, whatever benefits may be derived from [radioastro-
nomical] operations . ..” The frequency band in question
was reserved for radioastronomy by international agree-
ment, but the agreement was advisory only and could
have been disregarded for cause by the FCC.

Even more remarkable than the 3-2 vote in favor of
radioastronomy were some points raised in the dissent,
which gave the opinion that “if science cares to perpetuate
itself and make itself attractive to coming generations, it
will see to it that the use to which television is put is not
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Reflections

BRUCE B. BARROW

Editor

on American education in 1962-63. Only about 4
came from Federal aid, and the Higher Education F:
Act of 1963, if fully funded, will raise this figure
7%, which is where it was in 1952-53. Congress will
“be providing less money for the schools and coll
all America than either the New York or California
ture provides for its schools and colleges.” Jencks
that the total cost of education will rise to $50 bi
1970-71, and sees little hope for any significant rise
percentage of the education bill that will be pm
by the Federal government. He concludes, “Tho
want first-rate education for their children in t
decade would be wise to take this to heart and 1
one of the areas which already supports educati
paratively generously.”
At present, Massachusetts as a whole hardly qu;
as such an area, although public education in some
towns and cities around Boston is excellent. Time
zine recently cited the Newton school system as an exa
for all America, and last fall the Newton Junior Coll
became the first accredited public junior college
England. But it is unreasonable to expect the ci
towns to continue to bear the major share of the
and if the Federal government will not and many de
students can not pay the bill, only the states are lef;
Massachusetts lead or be left behind?

the public.” Just how the scientific community is |
to it” that TV programming is improved was not spe
We do not for a moment accept the idea that the
tific community has any more responsibility than any ¢
group of intelligent citizens to improve TV programming.
However, since WGBH is now making its annual appeal
for public support this seems to be an appropriate ﬁm“
to throw a bunch of editorial orchids their way. WGBI
FM and WGBH-TV have contributed deeply and m
ingfully to the intellectual and cultural life of Boston
of the whole country, since many of their programs
rebroadcast in other cities). Section members who

to contribute anything more concrete than compliments

it

can mail it to WGBH, Cambridge 42. ! 4
THE REFLECTOR

UNUSUAL PLOT, UNUSUAL SERVICE

It’s an acknowledged fact that in Massachusetts,
Connecticut, Rhode Island, Maine, New Hamp-
shire and Vermont, Yewell Associates, Inc., gives
you the most complete instrument sales and serv-
ice available. For your new equipment needs,
your Yewell Field Engineer can draw on over 900
different instruments and systems offered by
the Hewlett-Packard family of companies. Fur-

SERVICE WITH MOMEN[TUM
£ AA/"

ther, he applies the accumulated engineering and
equipment application experience of Yewell’s 10
years of service to the field. For your equipment
servicing, again call Yewell for factory-author-
ized in-or-out-of-warranty repairs, calibration,
and certification. Experienced senior technicians
who receive regular factory training assure you
of prompt, quality work at minimum cost.

an affiliate of Hewlett-Packard, representing Boonton Radio, Dymec, Harrison Laboratories, Hewlett-Packard,
F. L. Moseley and Sanborn Company. Offices: Burlington, Massachusetts, Middlesex Turnpike, BRowning 2-9000;
Middletown, Connecticut, 589 Saybrook Road, Dlamond 6-6611. Sh06Y




The Typical G-R Instrument

This is the Type 1806-A Electronic Voltmeter i

It includes design features not found in any other commercial voltmeter.

It has been assembled by one craftsman... not on an assembly-line.

It has been painstakingly calibrated and tested. It is mechanically sound and

built to take abuse. It has convenient controls and a large readout.
It is sensibly housed in a practical, usable case.*

It has a dc-to-1500-Mc range. Basic accuracy is 2% of reading.

It has so much feedback in its dc circuits that rundown in g, to half its initial value

will not affect instrument calibration.

It carries a full two-year warranty.

It meets or exceeds all of its published
specifications ... will probably
continue to do so after five, ten,

or even twenty years use.
It is reasonably priced at $490.

This is the typical GR instrument,
built with the kind of thought
and the thoroughness you've

come to expect from us

since 1915.

*Flip-tilt case Patent No. 2,966,257

GENERAL RADIO COMPANY

WEST CONCORD, MASSACHUSETTS
Sales Engineers for NEW ENGLAND: Robert B. Richmond «

Ralph K. Peterson e Robert E. Wilson e Richard G. Rogers
Tel: 617 369-4400 « from Greater Boston, Tel: 646-7400 « TWX: 617 369-5708






