DECEMBER 1963, Vol. 12, No. 4

WINTER
FECTURE
SERIES
ON

PERT

(SEE PAGES 8 & 9)

Y4

AW
1P
/
2
S

\al?




Microcircuitry... PLUS Isolation of Components

GI MULTICHIPS : The Advantages of Packaged Circuitry —with “Three-Dimensional Freeg
in the Location of Circuit Elements

Typical ple of multichip-circuits : G

Eccles-Jordan’ cross-coupled inverter circuit capable of operation up to 20 me.

I Instrument NC-8C Flip-Flop,

WHEN A HEAT-sensitive circuit component must be placed
closely adjacent to another component that generates heat —
and on the same substrate — it is rather obvious that circuit
performance and reliability may be compromised. ..

IT IS EQUALLY obvious, of course, that this problem fre-
quently cannot be evaded in the familiar, fully-integrated
“monolithic” microcircuit in which various types of compo-
nents must be mounted and interconnected on a single surface.
By its very nature, a monolithic Integral Circuit Package, if it
is to retain its highly desirable advantage of extreme minia-
turization, cannot always permit ideal isolation of components
— either physically, electrically or thermally.

The Advantages of GI Multichips
THERMAL TRANSFER — like intercoupling of components,

especially between input and output circuits, and various other
limitations of the monolithic, common-substrate ICP — can
readily be avoided by utilizing General Instrument’s highly
advanced technology of multichip microcircuits.

THIS FREEDOM of layout gives you the opportunity not only
to separate temperature-sensitive elements from heat-produc-
ing elements but also to isolate input and output components
of a circuit and any other elements whose parasitic intercoup-
ling, electrically, electromagnetically or electrostatically might
be undesirable. Component isolation, in fact, can closely ap-
proach that of conventional, discrete elements on a conven-
tional circuit board — with only a fraction of the bulk and
weight. And there are other advantages, as well. ..

GENERAL INSTRUVIENT CORPORATION
SEMICONDUCTOR PRODUCTS GROUP

65 Gouverneur Street, Newark 4, New Jersey
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The Ideal Substrate for EACH Compon,

MONOLITHIC ICPs, naturally enough, must be prod
a single substrate material which is a reasonable compr
between the ideal characteristics for each resistor, capa
diode, transistor or other component comprising the fin
circuitry. No such compromise is necessary in GI mul
technology. Since we batch-manufacture a number of ide
components on each silicon wafer (which are later diced
and assembled to produce your finished circuit) the
material for each type of component can be selected to

the optimum parameters for that particular component
no other.

BRUCE B. BARROW, Edifor
ERNEST E. WITSCHI, JR., Bus. Mgr.
SHIRLEY M. WHITCHER, Office Mgr.

PUBLICATION OFFICE

313 Washington Street
Newton, Mass. 02158
Telephone LAsell 7-5151

...YOUR Design, at Low Cost!

EVEN WHERE the foregoing considerations do not
many design engineers have welcomed the opportuni
herent in the GI multichip technology because it permits
to make minor (or, for that matter, major) modificatio
design without entailing excessive tooling-up costs. The mu
chip technique allows you to specify virtually any arrang
of virtually any practical micro-components at a total too I
up cost of no more, usually, than a few hundred dollars.
fully integrated monolith created to your own specs — evi
the modifications represented only relatively slight ¢

from a standard, “off-the-shelf” circuit — would run to n
thousands...
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THE
ELECTRIC UTILITIES

RONALD E. SCOTT
Chairman — Boston Section

ANY of the readers of THE REFLECTOR are relatively unfamiliar with the
M modern electric utility industry. Yet America has the most advanced elec-
tric power system in the world, and we can be justly proud. of it. We have more
electric power capacity than the next five nations combined and thre'e times
that of Russia, the second ranking nation. More than 80 per cent of t'hlS capa-
city is privately owned by some 300 companies, large and small, whxch., how-
ever, are interconnected into large operating groups. One of these, covering the
whole eastern United States, has alone almost double the power capability of
the Soviet Union. .

The growth curve for the industry is exponential with a douk.)lmg of }‘)l'fmt
capacity every ten years. The current rate of capital expenc}m‘lre is $3.4 billion
per year and is expected to rise to $12 billion by 1980. T‘hls 1r'1vestment repre-
sents 10 per cent of all new plant capacity added by American industry. It also
represents a tremendous challenge for engineering.since new concepts and new
devices can be rapidly put into large scale operation.

The average investment per worker in the United States is about 3%10 000.
In the utility industry it is about $125000. It is this investment wf}lch has
enabled the utilities to produce electric power at a steadily decreasing cost
while every other item in our economy has been increasing. Each \:vorker an(.i,
in particular, each engineer in the utilities has a large leverage to increase his
economic value to the country. It is no accident that two-thirds of the execu-
tives in the utilities are engineers, and it is no accident either that these men
are highly paid. .

The engineers in the utilities are systems engineers. They do not design
the generators and transformers which they use as compor.lents, any more than
the engineer designs his own resistors. They make extensive use of computers
for designing new systems, for making studies of the economics of pr(.)posed
projects, for reliability studies, for the analysis of the optlmum. operation of
their systems, and often for the direct computer control of turbines and gen-
erators. ; e

A key word in all utility work is economics. New projects are ! justified
on the basis of their economic value. However, the broadest possible interpre-
tation is given to the term economic value. Reliability has an economic .value.
Thus the utilities have developed atomic power at a time when it was still not
economically competitive with conventional power generation, and they are
currently turning their thoughts to various forms of direct energy conversion
which may not be operational until the 1970s.

Research in the power industry is not as spectacular as in the aerospace
industry or in the telephone industry because it has been financed mterna.lly
and because the industry has no equivalent of the Bell Telephone Laboratories.
Significant work is going on, however, in the areas of improvement of' conven-
tional equipment, nuclear power generation, and direct energy conversion. The
Edison Electric Institute, the power industry trade organization, made a survey
which showed 856 research projects under way in the utility companies, and EEI
itself is sponsoring about eight million dollars worth of research in university
and private laboratories each year. .

New opportunities such as integrated methods for the electric l?eatmg,
lighting, and air-conditioning of homes and commercial buildings are .bemg de-
veloped. The future of the electric power industry looks very bright. We
welcome the utility engineers among us.




To the Former AIEE Members
of Our Boston Section, IEEE:

SHERMAN B. FARNHAM
Past Chairman, Boston Section AIEE

NE of the traditions of our old AIEE Section was the

“Chairman’s Letter.” Mailed to all our members sev-
eral times each year, this was generally a state-of-the-
Section message, and served to keep our membership
posted on how the affairs of the Section were progressing.
While it usually included reminders of forthcoming Section
activities, its primary aim was to give the membership
some insight into our plans, our problems, and occasional-
ly some of the Chairman’s philosophies. Thus, whether or
not a member regularly attended our meetings, he was
able to maintain a sense of knowing what was going on
in the Section. Since the merger, we have had indications
that some of our former AIEE members now feel out of
touch. Perhaps a few comments in the form of this letter
from a Past Chairman may therefore be in order.

In TuE REFLECTOR we have, potentially, a far better
medium than ever before for keeping our members in-
formed. TrE REFLECTOR is published monthly throughout
our active season, and is mailed to all members of the
Boston Section. It was highly successful as the principal
medium for news and publicity in the former IRE Section.
Now it fills a similar, though expanded, role under IEEE.

It is perhaps inevitable, however, that those of us whose
backgrounds were in AIEE now find things ‘“different.”
While the Boston Section of the IEEE is in the process
of becoming affiliated with ESNE, thereby permitting us
to continue participation in matters of broad interest to
the engineering profession, we no longer receive the ESNE
Journal, which formerly carried all our meeting notices.*
Nor do we see our distinctive bulletin board notices, or
the colorful flyers regarding important events, which
formerly accompanied mailings of the Chairman’s Letter.
Some of us may be sensitive to the void left by the dis-
continuation of our “Yearbook” wherein the entire year’s

‘program and our complete committee organization were

available at a glance. In THE REFLECTOR even the words
are different. Our “Technical Meetings” have become
“PTG Meetings.” The old “Educational Courses” are now
“Lecture Series.”

But now, enough of the past and its differences! We
have come together as one organization; and those of us
who were privileged to participate in forming the new
Boston Section of the IEEE are most enthusiastic about
the opportunities and challenges which lie ahead. In this

* For information on how to subscribe to the ESNE Journal
see pages 10-11 (the center spread).
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sts of publishing and mailing THE REFLECTOR
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g formulated for contacting an expanded list
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fltl in the power field. Should you be requested
dcaeshand in this endeavor, I hope you will do so.

! to those who have expressed the feeling

es and text material, we must now
3 of
i b
. bein

Finally,

Y et el fopics wbich Tue REFLECTOR is too “electronics oriented,” may I
HE

line for your information and for such though t
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1. Last spring, representatives of the Boston :” it is onl
of IRE and AIEE hammered out a set of bylaws
served most effectively as the basis for launching
Boston Section, IEEE. Those bylaws were p
skeletal proportions, so as to minimize the po
misunderstanding and delay over points which ) sl g
essential to the merger. Now, however, with wye” and “they” together can all be justifiably proud of
months’ operating experience behind us, we reco Gour” magazine.

need for refinement and for adding some flesh ¢
framework. Our new bylaws, now well along in In the january lssue
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his is in your power to change. THE REFLECTOR
y because electronics-oriented people do the

_» and supply most of the text material. Let’s stop
m g about it as “their” magazine, and let those (.)f
J'* whose backgrounds are in fields related to electric

awer now do our share in a balanced endeavor, so that
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tures found in the bylaws of both predecessor
tions, as well as the constructive suggestions of s
dedicated individuals. You will shortly see them
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BRAND-REX
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SMALL, FROM ONE OF THE COUNTRY'S LARGEST TEFLON § !

BRAND-REX TURBOTEMP® TEFLON* WIRE AND CABLE

MILITARY TYPES
MIL - W - 16878D MIL - W - 22759 NAS - 703

S, SJ
EEY Type 1 MS - 21985 Types U, S,
(rvapzeanshlEauon) MS-21986  Classes A&C
(TFE Insulation) (TFE Insulation)

Types K, KK, KT _ 17411
(FEP Insulation) ~ Tvpel mg i };“2

MS - 18000
MS — 18001
(Filled TFE Insulation)

COAXIAL CABLE
MIL-C -17C
and
MIL-C - 8721

U. L. TYPES
Appliance Wire

Business Machine Wires

200°C, 300V & 600V 105°C, No voltage rating 105°C, No voltage rating

i i 10” TFE or FEP
% a1 12 .006” FEP Insulation .0 C
Ilr{ss:latai'o}l/az - with nylon jacket Insulation

MULTICONDUCTOR CABLES
Made to order for your military or commercial applications.

Send for new 20-page catalog: “Brand-Rex TEFLON Wire and Cable, Section 6207"

1200009 DIVISION AMERICAN E"“ CORPORATION

31 Sudbury Road, Concord, Massachusetts
*DuPont Trademark

tion, will incorporate what we believe to be the

in THE REFLECTOR, and will have an opportunity t
their adoption. I am sure you will agree that
strong, complete, and clear-cut directive for the ¢
tion and continual successful operation of our
Section.

2. As was announced in the November REFL
new Professional Technical Group has been o
within IEEE by transfer of the old AIEE Power |
to PTG status. Thus, the new Professional T
Group on Power (PTG-P) will become the “ho
many former AIEE members whose interests are
power field. A chapter of PTG-P will certainly b
lished within the Boston Section. In fact, we are
operating very much as if such a chapter actually
through our Utility System Discussion Group.

It appears not unlikely that a similar transition n
occur in the former AIEE Industry Division; and,
the Boston Section has already organized an I
Systems Discussion Group, which can easily become
chapter in this field. Other technical fields that
of interest to our former AIEE members, such as
ics, engineering management, and instrumentation,
ready well covered by PTG chapters which had pre

PHOTOELECTRIC
INCREMENTAL ENCODER

from W. & L. E. Gurley
used basically as a

1. Rate Generator—The output frequency may be read
in terms of shaft r.p.m. i

2. Angle Measuring Device—The “total angle” is deter-
mined by “totalizing” individual pulses.

The Gurley Photoelectric Incremental Encoder combines max-
imum ruggedness with extremely long life, even under afiverfie
operating conditions. All bearings are permanently lubricated.
No field maintenance is necessary. ¥

The Gurley Photoelectric Encoder, a shaft driven pulse
generator delivering electric pulses at its output tegmnals,
consists of a light-tight housing (1.437” dia. x 1.875 long)

containing a glass disc carrying a highly-precise circular pati
tern of alternately clear and opaque sectors. A fixed source o

light is provided on one side of the disc. As the disc rotates,
light is periodically permitted to fall on the photocell. Stand,
ard precise patterns permit from 1 to 1024 pulses a revolution.
uilt-in amplifiers are available on special order. Available in
three models. Model 8601 shown.

[ —

been established and which are being continued
panded. Former AIEE members are now active
administration of some of these chapters. You ha
to refer to the center page spread which appea

Manufactured by

W. & L.E. Gurley

Troy, New York
month in THE REFLECTOR to determine the time and Scientific and Surveying Instrument Makers
of any of the technical group meetings within yo Since 1845

[—

Sales and Service by

engineering associates

L]
of new england, inc.
319 Lincoln St., Manchester, N. H.
Phone: NAtional 3-7294

fields of interest.
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LYNN SUBSECTION

Space Age Home Lighting

R. Domina Eberle Spencer, na-
tionally prominent lighting au-
thority, will present the most recent
lighting innovations
as applied to the
modern home. She
is a Professor of
Mathematics at the
University of Con-
necticut, and re-
ceived her S.B.,
bk Sheiese S.M., and Ph.D.
Univ. of Conn. from Massachusetts
Institute of Technology. She has taught
at American University, Tufts College,
and Brown University before joining
the University of Connecticut in 1950.
Dr. Spencer is an accomplished theo-
rist in the field of lighting, mathema-
tics, and physics, who pioneered (with
her husband, Professor Parry Moon) in
the development and introduction of
the interflectance method of calculating
interior illumination. From her theo-

retical work on interflections and vision
resulted the first designs for luminous
ceilings. She has defined lighting terms
mathematically to make illumination
calculations using tensors, which are
the basic language for scientific re-
search.

More than two hundred scientific
papers on lighting, photometry, mathe-
matics, engineering, color, and vision
are part of Doctor Spencer’s contribu-
tion to the scientific world. Her book
Lighting Design (co-authored with
Professor Parry Moon) is a funda-
mental textbook of illuminating engin-
eering which has also appeared in
Japanese. Other books co-authored
with her husband are Foundations of
Electrodynamics, Field Theory for En-
gineers, and Field Theory Handbook.

Many of the new generation of pro-
jectors and photographic equipment
use reflectorized and prefocused lamps
which resulted from basic reflector de-
signs by Dr. Spencer. These lamps
She ad-

vocated and pioneered controlled re-

eliminate the focusing lenses.

flectors for fluorescent lamps currently
used in industry. She also suggested
and designed the aperture fluorescent
lamp which will be demonstrated in the
lecture.

Dr. Spencer is a fellow of the Illum-
inating Engineering Society, and the
Optical Society of America. She is a
member of the American Mathematical
Society and the Franklin Institute.

TUESDAY,

DECEMBER 3

Dinner — 7:00pm — Hotel Hawthorne — Salem
Meeting — 8:00pm — Hotel Hawthorne
Dinner Reservations must be made with
Hagop Garavanian, by phoning 774-1640, ext. 276
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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 °

Blgelow 4-6484
NEWTON 58, MASSACHUSETTS
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New Insights in-
the Protection\

Systems

J. C. CRANOS — G,

THERE is an increasing

of serious burndowns in
trial and commercial fow-voltag
er systems, especially on 460-
tems. These are usually associa
single-phase interrupters such
The problem is chronic a
spread. The electrical section
tional Fire Protection Associatio
tional Electrical Code) found
lem sufficiently serious to creat
cial technical committee to d
overcurrent

standing of the technical circuif
lems associated with single-ph
current protection in polyphase s
Case histories and preventiv
ures will be included. Arcmg
are often associated with the'
phasing problem and will be ;
from a practical standpoint. S_"
overcurrent protective methods
level fault currents will be
The presentation will include
movie showing the destructivi
of short circuits on low and
voltage systems.

Mr. Cranos is an electrical en
ing graduate of the Pennsylvania.
University. He has been assoe
with the General Electric Co
and is currently an Industrial ¥
Systems Application Engineer
cerned with the design of m
and commercial power systems ar
proper application of the ass
electrical equipment. Mr. Crane
member of the IEEE and a reg
professional engineer in the Stat
New York.

WEDNESDAY, DECEMBER
Meeting — 8:00pm — MIT Room 5-2

THE REFLEC

HIGH-RESOLUTION
AMPLING SYSTEM

RESOLVES fastest present switching transistor risetimes, in-
cluding commercially available avalanche types (usually limited by the

transistor or the transistor case).

RESOLVES most tunnel diode switching times. (Only diodes
with better than 3 mal/pf are faster.)

RESOLVES stored charge in switching diodes to the 0.01
picocoulomb/milliampere region (generally limited by diode capacity

and turn-on capability).

RESOLVES 0.1% system discontinuities as reflectometer with
centimeter separation capability (limited by external pulse generators,

delay lines, attenuators).
RESOLVES fractions of a degree of relative phase shift to over

1 gigacycle frequency with lissajous-mode operation (usually limited by
harmonic content or residual reflections to a few degrees absolute).

RESOLVES millivolts of information on top of signals hun-
dreds of millivolts in amplitude (not limited by the usual amplifier over-
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Type 661 Oscilloscope (without plug-ins) . . . . $1150
Type 5T1A Unit (required to provide time base) . . $ 750

Dual-Trace Sampling Units (at least one required):

Type 4S2—0.1-nsec risetime (illustrated) . . . . $1600
Type 451—0.35-nsec risetime.. . . . . . . . . . $1430
Type 483—0.35-nsec risetime.. . . . . $1600

(includes two direct- sampllng probes)
U. S. Sales Prices f.0.b. Beaverton, Oregon

SAMPLING NOTES available—an informative 16-
Page booklet on concepts and systems—by writing to
the Advertising Department, P. O. Box 500, Beaverton,
OregOn_

TYPE STIA TIMING UNIT

e souians ab
Lexreanin ine 1ot

load problem).

v s
Pt

CHOICE OF THREE DUAL-TRACE UNITS
1 Type 4S1—with 0.35-nsec risetime, delay lines and internal triggering,

2 Type 452—with 0.1-nsec risetime, no delay lines or internal triggering, and

3 Type 4S3—with miniature low-noise direct-sampling probes, 0.35-nsec

risetime, risetime control, and 100-k, 2-pf input impedance.

In addition, each dual-trace unit features 2 mv/cm sensitivity, monitorable
dc-offset, signal inversion, smoothing control, and 5 display modes.

Also, the Type 661 can be used with a wide range of Tektronix probes, sampling
accessories, test jigs and associated instruments to utilize full capabilities of the
compact and complete sampling oscilloscope.

FOR A DEMONSTRATION, CALL YOUR TEKTRONIX FIELD ENGINEER.

Tektronix, InC. BOSTON FIELD OFFICE

442 MARRETT ROAD - LEXINGTON 73, MASS. - Phone: 862-7570




JOINT MEETING
PTG ON BIOMEDICAL ELECTRONICS AND ETA KAPPA NU ASSOCIATION

MERRlMACK VALLEY SUBSECTION

PTG ENGINEERING MANAGEMENT

Human Engineering Aspects of Highway Safety

DR. MCFARLAND — Harvard School of Public Health

HE field of human engineering is concerned with

the design of equipment in terms of human capa-
bilities and limitations. This implies that vehicular designs
must be intimately related to the biological and psycho-
logical characteristics of the drivers. It seems reasonable
to assume that engineers should be familiar with the basic
facts about human perception if satisfactory information
is to be supplied from signals and lights. In addition, the
designer must not place unreasonable demands upon the
driver in requiring him to reach and operate controls and
levers. These same general principles apply to all aspects
of the design of highway transport equipment.

Dr. McFarland and his associates will present a sum-
mary of the results which have been obtained in an ex-
tensive investigation in the field of highway transport
safety at the Harvard School of Public Health. The
primary purpose of this study was to determine (1)
whether an effective integration had been achieved be-

Education in
Western Germany

tween drivers and their equipment, (2) whe
ti'ons had' been imposed in operational effic : ATIONAL opportunities open to students in
rise to fatigue, an'd (3) whether some accidents — DUC Germany will be discussed briefly from
resulted from design defects. Western : fession.

The data, which will be presented in diag mentary SChO.Ol 2 fentrar.lce m.t gl i

gl i presented. in iciaEe -1y detailed discussion will be

quency distributions, and tables, are concerned airty ducation in universities and
with human body size and capabilities but als g © fu £echnology, with greater
selection, health, and operating practices of d itutes On specialized training in the

Dr. McFarland is internationally known for I: Zf technology, in the fields of
in the field of aviation and aerospace safety ~ etrical engineering and telecommu-
research into the effects of high altitudes on . '; tion engineering. : "
bringing this experience to bear on the problen; DI' Thomas A. Abele is a native of T. A. ABELE
way safety, he has headed a team with specializ

~ Duisburg in West Germany where he Bell Labs

~ Duis A .
in engineering, experimental psychology, phys . |Med his elementary education. His undergraduate work
pology, and medicine with the objective of a

in Telecommunication Engineering was completed at the
. i h he was ap-
more effective integration of drivers and the ]Imntute of TeChrlleIOng A fAract}}llzn’p evrviofirefroren ‘;,958 }t)o
‘ e i t Protessor fo
they operate. pointed Assistan

' His Doctorate was completed at the Institute for

THURSDAY, DECEMBER 5

Dinner — 5:45pm — MIT Faculty Club — Sloan Building, Cambridge
Meeting — 8:00pm — Harvard School of Public Health,
Room 102, 665 Huntington Avenue, Boston

1"': waves of the Institute of Technology at Aachen in
L;gso He joined the Bell Telephone Laboratories in North
* Andover, Massachusetts, early in 1963 and is engaged in
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WIDEST CHOICE Catalog lists over
3000 models.

R

ratings 65°C, 80°C, 100°C, and 115°C, accuracy +0.5% or +0.05%.

AC-DC UNREGULATED POWER MODULES Low in cost, 0.5 to 1000 VDC,
to 1000 watts.

at 15, 30, 60 watts, Multiple outputs available.

All modules available }
in rack mounted versions.

REQUEST OUR COMPLETE CATALOG: #
giving full specifications, prices, installation and application data.

\TECHNIPOWER

INCORPORATED

18 MARSHALL STREET, SOUTH NORWALK, CONNECTICUT

LOCAL REPRESENTATIVE ABBOTT-ALLISON COMPANY, P. O. Box 96

North Andover, Massachusetts, Telephone: 617-245-0250

6

FOR SOLID STATE DC POWER

FASTEST DELIVERY From stock, or shipped

HIGHEST QUALITY Modules are compact,
rugged, fully encapsulated, available to
meet MIL performance specifications.
Proven circuitry for top electrical and
thermal characteristics. Two year warranty.

AC-DC REGULATED POWER MODULES 0.5 to 340 VDC. to 600 watts, temperature

DC-DC REGULATED CONVERTERS Inputs 12, 24, 28 VDC, outputs to 2000 VDC

A SUBSIDIARY OF BENRUS WATCH COMPANY, INC.

iaﬂm design and development of Microwave Networks.

Mo f= |Nl S 1 MONDAY, DECEMBER 9
- } Meeting — 7:30pm — Lowell Technological Institute

Lowell, Mass., Room NB210

Prolonging the “Half-Life" of
Technical Personnel

The Role of Universities, Professional Societies, and Industrial
Management

F. K. WILLENBROCK — Harvard University

N the October 1963 REFLECTOR, Boston Section Chair-
man R. E. Scott wrote, “It is a widely recognized
fact that the ‘half-life’ of an engineer in the technical field
is about ten years.” He concluded that engineering de-
serves more than the contributions from the prelude of a
man’s serious career.

Our speaker, Dr. F. Karl Willenbrock, Associat? De:an
of Engineering and Applied Physics, Harvard Umve.rs1ty,
will explore the role of the university, of pro-fessmnal
societies, and of industrial managers in encouraging pro-
longed contributions from technical personnel. He w.ill also
comment on the individual’s role in preventing his own
technical obsolescence. /

Dr. Willenbrock is well equipped to speak on this topic
because of the breadth of his background. In his present
position at Harvard he is intimately concerned with both
the instruction and research programs in Engineering and
Physics.

MONDAY, DECEMBER 9
Dinner — 6:00pm — Charterhouse — Rte. 128, Ylalfham
Meeting — 8:00pm — Sylvania Electronic Systems, 100 First .Ave., Waltham
(Please make dinner reservations with Shirley Whitcher
IEEE Office, LA 7-5151)

Dear Mr. Scott:

I have read your editorial in the November issue of
THE RerLECTOR, and I must say it was shocking to see
such a politically-oriented discussion in a publication which
should have nothing whatever to do with politics.
Regardless of whether one agrees or disagrees with your
point of view—conservative or liberal—such a discussion is
“t.‘-ompletely out of place in a publication representing a
Professional organization.

I believe that the editor of THE REFLECTOR is guilty of
4n even greater discretion [sic], and a copy of these re-
marks is being addressed to him also.

Roy F. Allison Cambridge, Mass.

Dear Mr. Scott:

Sincere congratulations on your splendid article on “Ayn
d and The Engineers” in THE REFLECTOR.

It is a distinct pleasure to realize that there are a few

inking persons who believe in individual accomplish-

‘Ments and conservatism, and are not afraid to speak out.

Norman E. Kidwell Windsor Locks, Conn.
:.' Dear M, Scott:

~ 10ur sympathetic treatment of Ayn Rand’s philosophy
DECEMBER 1963

and

Control Systems Div..
Magsense - Solid State

Sensitive Relays

For Further Information Write Or Cal

363 Walden Street, Cambridge 38, |/
(617) 864-2494

or
Coe & Randolph Roads, Middleto
(203) 347-5629

THE REFL
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is quite disappointing to me and, I am sure, others in IEEE.

The genius who can create significantly new advanc.es
without help from contemporaries or a previously built
body of knowledge and experience is extremely rare. Most
engineering achievement is based on the work of predeces-
sors or on joint contemporary effort or, more often, on
both. As a consequence, Ayn Rand’s basic positions are
invalid and impractical in the real world. The Ayn Rand
type of society would stagnate technically and degenerate
sociologically into chaos.

Taxation is criticized. Without it, mass education lead-
ing to higher engineering education opportunities would
be inferior or nonexistent. Engineering education would
be limited to a fortunate few who would probably not be
the best qualified. Furthermore, without the capita.l con-
centration possible through taxation and appropriation,
imagine the lack of progress and opportunity we would
see in aircraft, ship-building, construction, electronics, and
nuclear engineering, to mention only a few disciplines.
Private corporations and individuals would not and c01.11d
not promote the great programs which have been carried
out in the above fields.

Robert M. Shepard Hingham, Mass.
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Complete facts
and applications
| assistance

RAYTHEON
MICROWAVE
GOMPONENTS

tubes, call...
| GIL ROBICHAUD

~ FRANK GIACOLONE
GERRY CALLAHAN
at
BRowning 2-9600
Spencer Laboratory,
Burlington, Mass.

ferrite devices, 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.

s Magnetrons m Klystrons s Amplitrons/
Stabilotrons 8" 0”&"M” Type Backward
Wave Oscillators « TWT’s = Infrared
DetectorsaFerrite DevicesaTransform-
ers mPulse Packages s Test Equipment

RAYTHEON COMPANY
Microwave and PowerTubeDivision
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. which it can be used (in con-
¢ to

A 0 ¢ - U R

Maintaining Prediction and
Demonstration Techniques

S.R. CALABRO — Aerospace Technology Corp.

HE current maintainability pre-

diction and demonstration tech-
niques, specified by the Department
of Defense, will be discussed by an
analysis and explanation of Navy spec-
ification MIL-M-23313 (SHIPS) and
Air Force specification MIL-M-26512B
(USAF). Areas of similarity and dif-
ferences will be highlighted.

An illustration of a typical calcula-
tion of maintainability prediction will
be presented and the application of the
log normal distribution of repair time
will be discussed. Navy approaches to
estimating localization, isolation, disas-
sembly, interchange, reassembly, align-
ment and check-out time (relating
these to the functional level of repair)
will be explained.

The technique of failure simulation
in maintainability demonstration and
the number of failures which should
be induced to obtain a figure of merit

Availability and Automated
Test Systems

G. MARGULIES — U.S. Bureau of Ships

HE concentration on system effec-
tiveness in the acquisition of elec-
tronic equipment has resulted in accel-
erated activity in the ancillary software
and hardware areas which affect prime
equipment availability. Experts within
these areas have developed methods
that would individually solve a large
part of the availability problem—but
at a tremendous cost. We must look
to an optimum mix of these endeavors
to achieve most effectiveness per dollar.
One of the most important develop-
ments in ancillary hardware is in the
field of automated test systems (ATS).
Since fault localization and isolation
represents seventy per cent of the time
taken for actual repair, ATS gives

nt 4 with other support systems to
nct1o

requifed system effectiveness)
e

fined.
be(;i eMmrgulies is the Head of the

} ated Maintenance Engineering
e “ the Electronic Test Instrumen-
Iﬂmtoand Standards Section of the

s
'

tatl of Ships. He received his B.S.
'ACh:miStrY and participated in grad-

M E E 158

of mean time to repair wjl

uate studies in Chemical Engineering
at City College, New York; he also
studied reliability, mathematics and
management at Georgetown University.
Mr. Margulies is the Chairman of the
Maintainability Group of the Relia-
bility Engineering Technical Commit-
tee, ASQC. He is the author of a num-
ber of books related to reliability.

cussed. The latest changes in B MONDAY, D
version of the Air Force spe
MIL-M-26512C will be expl

time permits, through the

ECEMBER ¢

Dinner — 6:30pm — Officers’ Club — L. G. Hanscom Field, Bedford
Meeting — 7:30pm — Officers’ Club
Reservations must be made before December 5
by telephoning Ray Barnes at Wells 3-3500, ext. 3554

failure induction calculated fe
quired confidence level.

INFORMATION THEORY

An illustration of the caleul
mean time to repair from
failure data, substitution in
normal distribution, and a con
with predicted values will cone
first presentation. ,

S.R. Calabro, author of ¢
McGraw Hill text, Reliability P
ples and Practice, and Presid
Aerospace Technology Corpor“\
ceived his B.S.E.E. at Cityt
New York in 1939. He is the
of several other books and I

rTVHIS talk presents the results of
1 some studies that have been made
on the following problem: How should
one choose trans-
mitted waveforms
and a receiver for
optimum transmis-
sion of a digital-
data  sequence
through a noisy,
' linear transmission
D.W. TUFTS i
Harvard University medium?
This problem is an old one in com-
munication theory. It was well formu-
lated in mathematical terms by Nyquist
in 1928. Even earlier, as the first tele-
graph systems were developed, good
intuitive understanding had developed.
In this talk only one criterion of
performance will be used—namely, that
the mean square difference between
corresponding elements of the input
and output data sequences be as small
as possible. Also, except for brief re-
marks, our discussion is restricted to
fOmmunication systems that have the
Same structure as pulse amplitude
Modulation or pulse code modulation
Systems.
A central result is that, with or with-
Out the addition of an intersymbol-
\

sented many papers to the
ASQC and other technical soci

promise of a drastic reduction
ment down time. i
Most of the work in ATS hi
done in the area of aircraft and
check-out. However, the appli¢
of ATS in a shipboard envi
presents altogether different con
The design of such an ATS n
based on a specific test and ch
philosophy that anticipates fail
repair during a mission without
ing the mission. The design m
consider size and weight co
both in the fundamental ATS ai 10
peripheral devices necessary for

Nyquist's Problem in
Pulse Transmission Theory

interference constraint, the optimum
receiver for any data element can
always be expressed as a matched filter
and a tapped delay line in cascade.
Explicit formulas for the optimum tap
gains are also presented for the con-
strained and unconstrained cases. Three
sources of interference are explicitly
examined. These are additive noise
interference, intersymbol interference,
and time jitter in synchronization.
Relations have been derived which
depict the trade-offs between data cor-
relation, data rate, bandwidth, signal-
to-noise ratio, and interference for the
case of a bandlimited channel per-
turbed by white noise.

D. W. Tufts was awarded the B.A.
degree from Williams College in 1955
and the S.B., S.M., and Sc.D. degrees
from M.LT. in 1958, 1959, and 1960
respectively. While at M.L T. he
worked at Bell Telephone Laboratories
in New York and New Jersey under
the M.LT. Codperative Program in
Electrical Engineering.

He came to Harvard University in
1960 as a research fellow and instructor
in Applied Physics. He is currently
Assistant Professor of Applied Mathe-
matics.

equipment interface.
By a frank discussion of the ¢
ties and shortcomings of ATS, the

MONDAY,
Dinner — 6:15pm — MIT Faculfy

\

DECEMBER ¢
Club — Sloan Building, Cambridge

Meeting — 8:00pm — MIT Room 4-231

ALL SOLID STATE
MIXER /PREAMPLIFIERS
IF POST-AMPLIFIERS

Integrated packages —
tested from m.icrowave to IF

Compact zind rugged
Low power drain

MIXER/PREAMP COMBINATIONS

7.5-8.0 db noise figure

WAVEGUIDE

R

Low noise figure—2N2415 IF input stage
®

25 db gain from RF to IF
IF bandwidth 10 me
Specify 30 or 60 me IF

Price: All units $575.00

IF POST-AMPLIFIERS
Built-in detector

L ]
Emitter follower output

COAXIAL
Model  Frequency Model  Frequency
- 1-2 G MP-7 7.5- 8.5 Ge
u;;s 2-% Gg MP-8 8.5- 9.5 Ge
MP4-8 4-8 Ge MP9  9.5-10.2 Ge

Center | Band-

Model Freq. width Risetime | Gain
ET 3002 | 30 mc 2me | 0.5 usec | 90db
ET3010 | 30mc | 10mc | 0.1 usec | 80db
ET6010 | 60mc | 10mc | 0.1 usec | 80db

Y 7/ A€4
e

RHG ELECTRONICS LABORATORY,

Engineering-Sales Representative:
Cain & Co., Inc.

Hotel 128
Dedham, Mass.

THE REFLE DECEMBER 1963

N

These amplifiers also available at 20 and 42
me center%requencies. Price: All units $325.00

94 Milbar Blvd., Farmingdale, L.I., N.

INC.
2

.




PROFESSIONAL TECHNICAL GROUP

COMMUNICATIONS gy

Automatic Message Networks

R. Julian Z. Millar will discuss Automatic Message

Networks. His talk will include the design con-
siderations, operation, and general problems encountered
in the existing store-and-forward computer-controlled
message network, AurtopiN, and the Western Union 301
Computer Switching System.

Mr. Millar is currently an Assistant Vice President of
the Plant and Engineering Department of the Western
Union Telegraph Co. and was responsible for research,
development, and engineering on Western Union projects
relating to facsimile, radio, wire, and ocean-cable trans-

mission. He was also responsible for automation
transmission switching systems and related equip
such systems as Air Force Plan 55 and the Depar
Defense AuTopIN system. :

Mr. Millar has a very extensive background j
tronics. He is a member of the Board of Direc
Microwave Associates and Technical Operatio
Burlington, Mass., and has served on numerous
and international advisory panels. Mr. Millar is
of IEEE.

FM-AM SIGNAL

WEDNESDAY,

DECEMBER 11
Meeting — 8:00pm — The MITRE Corp., Route 62 and Middlesex Turnpike, Bedford

TYPE 202-H

PROFESSIONAL TECHNICAL GROUP

DIO FREQUENCY
&AiARACTER STICS
RF RANGE: 54-216 MC

Traveling-Solvent Method of Crystal Growth

HE traveling-solvent method (TSM) is a solution

growth technique based on the temperature gradient
zone melting method of W.G. Pfann. Essentially, it con-
sists of passing a thin solvent zone through a crystalline
mass under the influence of a temperature gradient pro-
duced by a heat flow, or by the Peltier effect. The dis-
solved material deposits on the substrate as an epitaxial
overgrowth. If the substrate is a monocrystalline seed, the
entire regrown mass is also monocrystalline.

TSM has been used here to grow single crystals of
semiconducting compounds from solution. In particular,
single crystals of GaAs have been grown at temperatures
much below the congruent melting-point, using a thin zone
of Ga as the solvent. The parameters that influence zone
movement, including zone thickness, average temperature,
temperature gradient, and seed orientation, have been
studied. For the case of the GaAs-Ga system, the rate
of zone movement has been shown to be liquid-diffusion
limited. The passage of a pure Ga zone results in consider-
able purification, as evidenced by the electrical properties
of the grown crystals. Also, abrupt P-N junctions can be
formed by the passage of a suitability doped Ga zone.

The distribution of edge dislocations in single crystals
of GaAs grown from solution in Ga by TSM has been
studied using etching techniques. The dislocation density
versus distance from the initial growth interface of (111)
regrown crystals falls off very rapidly with distance from
the interface. Most dislocation elimination occurs within
the first 6 mils of growth. Over this distance, changes of
dislocation density from 10* to 10 ® per square centimeter
have been observed. This abrupt change in dislocation
density occurs by the agglomeration of dislocations at

RF ACCURACY: +£0.5%
RF OUTPUT RANGE:

0.1 uv to 0.2 volts*
*Across external 50 ohm load at panel jack
ACCURACY:

+10%, 0.1 uv to 50 K uv

+20%, 50 K uv to 0.2 volts
AUTO LEVEL SET:

Holds RF monitor meter to ‘“red

line” over band
IMPEDANCE: 50 ohms
VSWR: <1.2

specific crystal centers, and the subsequent movem
these agglomerates to the periphery of the crystal.‘il\
ploying tetrahedral samples with exclusively (111)
the changes in dislocation density have been found
isotropic. The implications of this phenomenon
of preparing perfect crystals are obvious. ]

TSM has also been applied to the growth of a-Si
Cr and from various Cr alloys, of GaP from Ga,
strontium titanate from various fluxes.

Dr. A. 1. Mlavsky was educated in
England, receiving a B.Sc. with First
Class Honors in Chemistry from Queen
Mary College, University of London,
in 1950. He undertook post-graduate
studies at the same institution, and, in
1953, was awarded a Ph.D. in Physical
Chemistry for his research on the sorp-
tion of organic vapors by liquid sulfur.

o SR

AMPLITUDE MODULATION
CHARACTERISTICS
AM RANGE:
Internal: 0-50%
AM AGCURAGY:
+ 10% at 30% and 50% AM
AM DISTORTION:
<5% at 30% <20% at 100%
<8% at 50%
AM FIDELITY:
=+1 db, 30 cps to 200 KC

FREQUENCY MODULATION
CHARACTERISTICS
FM RANGE: /
Internal: 0-250 KC in 4 ranges
External: 0-250 KC in 4 ranges
FM ACCURACY: 5% of full-scale®
*For sine-wave
FM DISTORTION:
<0.5% at 75 KC (100 MC and
400 cps modulation only)
<1% at 75 KC (54-216 MC)
<10% at 240 KC (54-216 MC)
FM FIDELITY:
+1 db, 5 cps to 200 KC
SIGNAL-TO-NOISE RATIO:
>60 db below 10 KC

PULSE MODULATION
CHARACTERISTICS
PM SOURCE: External
PM RISE TIME: <0.25 usec
PM DECAY TIME: <0.8 usec

MODULATING OSCILLATOR
CHARACTERISTICS
OSC FREQUENCY:
50 cps 7.5 KC 1000 cps 15 KC
400 cps 10 KC 3000 cps 25 KC
OSC ACCURACY: *£5%
OSC DISTORTION: <0.5%

PHYSICAL CHARACTERISTICS
MOUNTING; Cabinet for bench use;
readily adaptable for 19" rack
FINISH: Gray engraved panel; green
cabinet (other finishes available an
special order)

The Type 202-H FM-AM Signal Generator covers the frequency range
from 54 to 216 MC and is designed for the testing and calibration of
FM receiving systems in the areas of broadcast FM, VHF-TYV, mobile,
and general communications. The generator consists of a three-stage
RF unit, together with a modulating oscillator and power supply, all
housed in a single cabinet which may be adapted for rack mounting.

The RF unit consists of a variable oscillator, a reactance tube modu-
lator, a doubler, and an output stage. The modulator is specially de-
signed for minimum distortion and operated in conjunction with the
electronic vernier to provide incremental changes in RF output fre-
quency as small as 1 KC. The RF output is fed through a precision,
waveguide-below-cutoff variable attenuator; automatic RF level set is
incorporated which maintains “red line” on the RF monitor meter over
the entire band. The entire RF unit is shock-mounted for minimum
microphonism.

An internal audio oscillator provides a choice of eight frequencies which
may be used for either FM or AM modulation. A modulation meter
indicates either FM deviation or % AM and is calibrated for sine-wave
modulation.

A completely solid-state power supply furnishes all necessary operating
voltages and may be switched for inputs of either 105-125 or 210-250
volts, 50-60 cps.

Model 202-J is also available for the 215-260 MC telemetering band.

BOONTON RADIO
COMPANY B

A Division of Hewlett-Packard Company

Tyco, Inc., to direct the company’s research activi
energy conversion. Upon the incorporation of Tyco

member of the Executive Committee. He also se
Director of the Applied Research Division, with tec
responsibility for TLI’s diverse research efforts ¢
preparation of new electronic materials and devices.
his most recent scientific accomplishments has bee
development of the traveling-solvent method as a g
technique for the crystal growth of compound eles
materials. Dr. Mlavsky has written numerous pape

DIMENSIONS:
patents. Height: Width: Depth:
10%" 16%" 8

POWER REQUIREMENTS

THURSDAY,

DECEMBER 12
Raytheon Executive Offices — Spring Street, Lexington, Mass.
Dinner — 6:30pm — Meeting — 8:00pm
Please make reservations by calling Miss Connolly, TW 9-8080, ext. 224 before December 12

202-H: 105-125/210-250 volts,
50-60 cps, 100 watts
PRICE — 202-H: $1365.00
F.0.B. Rockaway, N. J.

GREEN POND ROAD, ROCKAWAY, NEW JERSEY
Tel. 627-6400 (Area Code 201) TWX: 201-627-3912 Cable Address: Boonraco
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' accuracies to one '

part in 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 314” 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.
DIGITAL READOUT  Calibrated in microseconds
SIGNAL LEVEL Output of 3 v max. into 1000
ohms provided for recorder
POWER 19 v d-c from VLA
SIZE 3%2” H x 19” W x 174" D
Weight 29 Ibs,

SRA PRICE $1990.00

For complete technical information,
write:

PHASE OUTPUT
FOR RECORDER

SPECIFIC
PRODUCTS

21051 Costanso Street

or
P.0. Box 425
Woodland Hills, California

Phone: Dlamond 0-3131

PTG ENGINEERING WRITING AN

The Coming Revolution in
Information Transfer

ODAY emphasis must be placed

on the need for rapid dissemina-

tion of accurate and clear engineering
information. To ac-
complish this re-
quires the introduc-
tion of new commu-
nication methods.
This discussion will
examine  specific
problems and the
w AR application of new
Raytheon Co. techniques in solv-
ing these particular problems. The
discussion and demonstration of new
dynamic

communication techniques
will encompass the
philosophy and ap-
plication of these
new systems. It
will describe their
advantages, disad-
vantages, operating
costs, and resulting
improvements  in
engineering  com-

A. LAHAISE
Raytheon Co.

munications to be expected through
their use. Progress in engineering com-
munication will ultimately be along the
lines of the systems and techniques ex-
amined in this program.

Mr. Sims, who is a section manager

| Reliability Course

Boston Chapters of the Pro-
ional Technical Group for
- (IEEE) and the American
Y lity Control are jointly

a

W A g‘iehablllty course in the
rlnMarch 1964 period.

course will be a repeat of the

taught by Mr. Dertinger last
Tt oriented toward quality con-
manufacturmg, productxon engi-

and reliability engineering per-
E in manufacturing field

mnel working ;
tions. A minimum of one year

aduate engineering or equiva-
has been established as a prerequi-
The content is

at the Raytheon Wayland
has for three years directe
investigéting new instructj,
communications techniques,
rently in charge of a project f
jor textbook publisher investie:
teaching of modern mathematie
programmed instruction. His -
also examining the effecti
communication techniques jn

manuals, for enrollment.

eI appss emed to the needs for an elementary,
formation : training in reliability with specific
will' be i , scheduled as follows: February
Mr. Willi

3.-—Rehab111ty Control Concepts; Feb-
10 — Principles of Maintainabili-

i Inf‘ ty and Availability; February 17 — Da-
C. SIMS Retrieval 8 ‘h Collection and Analysis; February
Raytheon Co. at the

94— Demonstration Testing; March 3
— Reliability Specifications and U. S.
Government Requirements; and March
10— Management of Reliability Con-
trol Programs.

Arrangements have been made for
the use of facilities at Sylvania Elec-
tronic Systems, 100 First Avenue, Wal-
tham, Mass.

The fee for the course is $30 for
members of IEEE or ASQC, and $35
for non-members. The tuition fee in-
cludes a copy of Reliability Procedures
and Practices by S. R. Calabro. Ad-
vance registration should be mailed to

Wayland Laboratory. Mr.
will exhibit a coérdinate ind
using noncomputer equipmenfi
formation retrieval. Audio-vis
techniques will be covered by
thur LaHaise, who has been
technical publications work si
He has also been consultant in
such firms as Western Elect
inghouse, Republic Aviation, ai
vania, and is at present respons
the design and application of Ar;
Raytheon plant.

THURSDAY,

DECEMBER 12

Dinner — 6:00pm — Charterhouse Mofor Hotel, Waltham
Meeting — 8:00pm — Raytheon Executive Offices, Spring St., Lexington

C. Rubin, 52 Strasser Ave., Westwood,
Mass., Tel. 326-8575.

PTG

NUCLEAR SC

Boiling Water Reactors

HE second meeting of the Chap-

ter on Nuclear Science will be
held December 19 with Mr. R. C. Free-
man as speaker. In his talk, Mr. Free-
man, Manager of Atomic Power De-
velopment at the General Electric
Company, will discuss the technical
and economic status of boiling water

PRECISION PHASE METERS

Direct Reading in Degrees
0.001 cps to 18,000mc
Accuracy 0.05° or 1%

AD-YU ELECTRONICS, INC.
249 Terhyne Ave., Passaic, N. J.
Sales Reps. - E. E. Specialists

est Concord, Mass. VO 2-8824

fuel.
February 25 and May 14

in the fields of MHD power

tion and nuclear instrumentatio

THURSDAY,

DECEMBER 19
Meeting — 8:00pm — MIT Room 4-231

DECEMBER 1063

Hyperion

= STANDARD £

POWER SUPPLIES

7

Years of *“custom engineered” experience, in designing and manu-
facturing power supplies to MIL Specs, are incorporated 1nt;o1
Hyperion’s line of Standard Power Supplies. This includes suc
features as: constant current or constant voltage regulation, adjust-
able current limiting, parallel or series operation, remote program-
ming, remote voltage sensing, short circuit proof and isolated output.
Z1 Series
Input: 105-125 VAC, 60 cps.
Regulation: 0.05% or 5 MV
Response Time: 50 psec.
Temp: continuous full load at 50° C.
Size: 654" x 815" x 10%4”

W1 Series
Input: 105-125 VAC, 50-440 cps.
Regulation: 0.05% or 5 MV
Response Time: 50 usec.
Temp: continuous full load

at 50° C.
Size: 434" x 814" x 615"
Ripple J

Model \";);:laggee Current RMS Price*
HY-W1-16-1.0 0-16 VDC 1 amp 1 MV $139.00
HY-W1-30-0.6 0-30 VDC 0.6 amp 1 MV $129.00
HY-W1-60-0.3 0-60 VDC 0.3 amp 1 MV $149.00
HY-Z1-16-1.5 0-16 VDC 0-1.5 amps 1 MV $179.00
HY-Z1-16-4.5 0-16 VDC 0-4.5 amps 1 MV $219.00
HY-Z1-16-7.5 0-16 VDC 0-7.5 amps 2 MV $279.00
HY-Z1-32-1.0 0-32VDC 0-1 amp 1 MV $189.00
HY-Z1-32-2.5 0-32 VDC 0-2.5 amps 1 MV $229.00
HY-Z1-32-5.0 0-32VDC 0-5 amps 2 MV $289.00
HY-Z1-60-0.5 0-60 VDC 0-0.5 amp 1 MV $199.00
HY-Z1-60-1.0 0-60 VDC 0-1 amp 1 MV $239.00
HY-Z1-60-2.0 0-60 VDC 0-2 amps 2 MV $299.00

*Prices are F.O.B. Watertown. Massachusetts

perion

DUSTRIES,INC.
« POWER EQUIPMENT DIVISION

134 COOLIDGE HILL ROAD, WATERTOWN, MASSACHUSETTS
XN: WTWN MASS 860 TEL: WA 6-0140
LOCAL REPRESENTATIVE INSTRUMENT DYNAMICS, INCOgstlzsA'gfg(J)
Wakefield Industrial Park, Wakefield, Massachusetts, Telephone

15




Report from Tokyo

C. E. WHITE
Boston Section, Executive Commitfee

DR. TOMOTA and MR. WHITE having tea at Cafe Terrace of the
Imperial Hotel.

HE first issue of the Tokyo IRE Section publication
T Denshi, dated March 1959, carried this statement
addressed to all readers: “Remember you are welcome in
Tokyo!” The United States delegates to the XIV Gen-
eral Assembly of URSI which was held in Tokyo last Sep-
tember are able to attest to the truth of that statement.
Not one of the 130 representatives could be found to dis-
pute the evident effort made by the arrangements com-
mittee to make the meetings informative, to provide tech-
nical tours which were interesting, and to place each
visitor in close contact with life in Japan.

Speaking personally, I can remember many incidents to
illustrate this “hands-across-the-sea” interest. During a
visit to the Tanashi Branch of the Japanese Electrotechni-
cal Laboratory, I was taken away from the main group
and given a short tour of the magneto-hydrodynamics fa-
cility simply because of a chance remark I made on the
bus enroute. The fact that neither my guide nor the group
head and his assistant spoke English did not detract one
bit from the information which was passed back and forth
in animated fashion. By the use of hands, constant refer-
ence to a Japanese-English dictionary, and chalked mes-
sages on the laboratory pavement, a fairly concise story of
MHD activities at Tanashi, Japan, and Everett, Massa-
chusetts, was provided — to the interest and amusement
of all.

Or perhaps the fact that a busy professor at Tohoku Uni-
versity should revise a student schedule to permit me to
have him as a guide for most of the day is another token
of the welcome tendered us. When Professor Nishizawa
called to invite me to Sendai, I was delighted to return
the visit which he had made to our laboratories at AVCO
in 1961. The extent of the University’s work in micro-
waves and semi-conductors was demonstrated in a visit
much too brief. A tour through the new Microwave Insti-
tute of the school was a highlight of the trip.

The meeting arranged with Dr. M. Tomota, Chairman
of the Tokyo Section of the IEEE, was one which almost
didn’t occur. Previous to my departure, our plans had
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been established for a visit which would allow
conversation and a view of the Yokogawa Elee
Unfortunately, Dr. Tomota found himself at
ute boarding a plane for Foxboro, Mass., on
I left San Francisco flying west! We were able
a brief period on my last full day in Tokyo bec
early return. It was a most interesting mee
learned of several ties which New England, m,
the Boston Section, has with the Tokyo IEE
One incident in particular had made an impre
revolved around the gift by Mr. H. B. Richmo:
President of General Radio Co., of a complet
Proceedings of the IRE to the University of T
1954. Three years later, in 1957, the first local
the IRE was established in Japan! Negotiatio:
gift were conducted by Prof. H. L. Hazen of
Prof. I. Koga, of the University of Tokyo. Pro
on September 19, 1963, was elected the new In
President of URSI.

No mention has been made here of the busi
URSI Commissions which is, of course, highly inter
in character. This is another story, not directly re
our Section, with one execption — several of thy
speakers have appeared before audiences attend
Section meetings. We should be justly proud of -
played by our activity in this international mee

HE influence of the Tokyo Section has rea
and made itself felt in strange ways. I
1959 the Proceedings of the IRE carried a brief
ment in “Poles and Zeros” to the effect that !
Section had formed the first IRE Professional (
Chapter outside North America. Your Editor, wh
time was living in the Netherlands, had till then
quite unaware of the IRE activities going on outs
USA. Fascinated by the possibilities, he discussed i
ject with fellow IRE members. »
The result was the Benelux Section of the IRE,
in July of 1959 became the first IRE section or
in Europe. Independently, a group of Italian n
were organizing a section. Announcement of the
sections stimulated into action some members in |
who had earlier been thinking of a section. Oth
sections followed, and in 1962 IRE Region 9 (now
Region 8) was established in Europe. i
With so many European members thinking abo
activity it is clear that something would soon ha
pened in any case. The solution was super-satura
to speak. But the crystallization would almost
have occurred differently if the Tokyo Section
less active, or if Dean Ryder had neglected to gi
Tokyo members a well deserved notice in the Proce
THE EDITOR

THE REFLE

UNUSUAL PLOT, UNUSUAL SERVICE

ther, he applies the accumula!:ed engineering’ and
equipment application experience of Yewgll s 10
years of service to the field. For your equipment
servicing, again call Yewell for .factorx—aut}.lor-
ized in-or-out-of-warranty repairs, cahbr_at.lon,
and certification. Experienced senior technicians
who receive regular factory training assure you
of prompt, quality work at minimum cost.

It’s an acknowledged fact that in Massachusetts,
Connecticut, Rhode Island, Maine, New Hamp-
shire and Vermont, Yewell Associates, Inc., gives
Yyou the most complete instrument sales and serv-
ice available. For your new equipment needs,
your Yewell Field Engineer can draw on over 900

ifferent instruments and systems offered by
the Hewlett- Packard family of companies. Fur-

il
., /

lett-Packard,
n affiliate of Hewlett-Packard, representing Boonton Radio, Dymec, Harris_on Labo;ator:::, :;:wning ey
: L. Moseley and Sanborn Company. Offices: Burlington, Massachusetts, Middlesex Turnpike,
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with the 1025-A
Standard
| Sweep-Frequency @

Generator

DISFLAY
VERTICAL

ALSRONRE
POUARTY X
Fo8/Mve Respg

“The Sweep Generator with the perfect marker”

- . . @ marker that’s continuously adjustable in frequency and amplitude . . . accurately calibral
in frequency and amplitude . . . that lets you take your data directly from the display . . . a mé

that does not interfere with the response display . . . a single marker, not an ambiguous, confi
string of pips.

The 1025-A has all you need for QUANTITATIVE fre- SPECIFICATIONS /
quency-response measurements . . . a sweep generator, cw Range: 0.7 to 230 Mc in ten over- Stability: Drift is less than

generator, marker generator, precision attenuator, and output lapping octave ranges plus two over 5-hour period after

iy 3 8 bands dr es of 400-500 £ n dial accuré
meter. This instrument can be instantly switched from sweep ke and 104-11 Me. Other bang. within oo 2
to cw operation without changing adjustments or connec- Spread ranges available on

X 2 o - special order, Marker: Adjustable from 3
tions. A unique motor-driven capacitor produces a swept ! lv; multiplier extends ra
Y A . s 3 Sweep Width: Entire selected 100v. Resolution is bette
signal free of harmonic distortion and spurious responses. Low range is swept. Portions of =0.1% of indicated freg
residual fm permits ready investigations of steep response range as small as 10% can be

4 expanded to full oscilloscope RF OQutput: 0.3uv to 1v b f
slopes. Its meter measures both rf input and detected output. width for detailed visual dis- ohms. Output flat to

A . ¢ i lay. Selected i i and
A high-impedance detector probe is supplied to minimize gz?g %:?%Ctt:“(eazfr;gti'%:v:a:%gg :5%’ 3;‘,’ tf,ozg,l(? ?V.'L"F i
4 * ond. Output is anked o ur-
loadmg durmg responsq measurements. ing return sweep. Price: $3250 in U. S. A.
In short, the 1025-A is the most complete sweep-frequency

generator you can buy.

Werite for complete information

GENERAL RADIO COMPANY

WEST CONCORD, MASSACHUSETTS

Sales Engineers for NEW ENGLAND: Robert B. Richmond e Ralph K. Peterson « Robert E. Wilson s Richard G. Rogers
Tel: 617 369-4400 « from Greater Boston, Tel: 646.7400 » TWX: 617 369-5708





