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Recording
Advantages

signals you want to record — under your conditions of
Every one of the performance characteristics listed below h
been available from Sanborn for the last five years—ga

this is a proven, practical and positive means of recording.
are the advantages it can give you in actual practice:

® Y division LINEARITY (%2% of 50 div. chart)

® 2.5 ms RISE TIME (10 div. deflection, 10% to 90%)

® 4 cycles/mm RESOLUTION even at small amplitudes

® NO DOWN TIME for filling reservoirs, priming, unclogging styli .
no ink on your hands or clothes ‘

® TRUE RECTILINEAR WRITING without linkages

® NO PARALLAX ERROR or “NEGATIVE” TIME ...all ¢
contact chart along a fixed, common knife edge

® NO LOSS OF WRITING AT HIGH OR LOW TEMPERA-

heavy current feedback without electromechanical transducers in
feedback loop

Call your H-P Field Engineering Office now for
complete specifications and expert application
help on your recording requirements.

SANBORN COMPANY

INDUSTRIAL DIVISION
WALTHAM, MASS. 02154

A Subsidiary of Hewlett-Packard Company
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IEEE FLIGHT TO LONDON
CANCELED

Because the new fare structure for
transatlantic flights makes a very inex-
Pensive 14-21 day excursion available
1 individuals, a group flight such as
the one we had planned for London
is no longer as attractive as it used to
be, Therefore, our plans for a group
flight, which was to have left Boston
o0 June 22, have been dropped.
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The ECPD and Engineering

RONALD E. SCOTT
Chairman — Boston Section

NGINEERING education is a

slightly oscillatory system which
gets a step-function input about once
each decade through a revision of the
accrediting requirements by the Engi-
neers Council on Professional Develop-
ment.

Prior to 1930 there was little or no
humanities in engineering curricula.
The Wickenden report of 1930 recom-
mended a change, and since that time
approximately 20% of the hours must
be devoted to cultural subjects for
accreditation. Many schools have ex-
ceeded this amount, and sometimes
technical and quantitative subjects have
suffered.

The Jackson report of 1940 wrestled
with the problem of crowded curricula
and recommended graduate training in
professional areas. As a direct result
of this report some schools abolished
engineering at the undergraduate level
and made engineering a graduate field.

The Grinter report of 1955 recog-
nized that engineering in the 1940s had
been too empirical and recommended
the inclusion of more mathematics and
science. As a direct result of this re-
port many schools have dropped en-
gineering subjects entirely and concen-
trated on mathematics and physics.

A new study is being conducted at
the present time to redefine the goals
of engineering education, to revise the
undergraduate accreditation require-

ments, and to consider the accreditation
of graduate degrees. Questionnaires
are being sent to selected industries and
to all the engineering schools. Individ-
ual opinions are solicited and should
be sent to:

ComMITTEE ON GOALS OF
EncINEERING EpucaTion

Office of the Dean of Engineering
Purdue University
Lafayette, Indiana.

The Committee is interested in the
role of the engineer in industry, the
number and types of engineers which
we will need, the basic training which
engineers must have, and the relative
number of graduate degrees which are
needed. At the level of the undergrad-
uate curriculum it is interested in the
relative importance of courses on de-
sign, computers, effective writing and
speaking, mathematics, physics, and the
humanities and the depth of training
versus the breadth of training. At the
graduate level they are interested in
full-time versus part-time graduate
study, lecture courses versus thesis
work, and on-campus versus off-campus
courses.

If you have any strong feelings about
engineering education, or any signifi-
cant data relative to it, be sure to send
them in. This is your chance to give
the pendulum a little push for the next
decade.
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Proposals, reports, and sales deadlines, etc., are
always too near! Especially if you have plans still
in the formative stage. Our long experience in
turning out electronic engineering literature on
time (in spite of short lead times) will help you
take the curse off late completion of needed
materials. Why not let us help you to insure the
happy outcome we all desire?

NEWTON CORNER PRESS, INC.

LETTERPRESS and OFFSET
251 WASHINGTON STREET ¢ Bigelow 4-6484

NEWTON 58, MASSACHUSETTS
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Do you suffer from. ..

Disserendipity?

Some two-hundred years ago Horace Wal-
pole’s tale, “The Three Princes of Serendip”,
enriched the English language with the word
“Serendipity” — the facility for making a
fortunate discovery while searching for some-
thing wholly unrelated.

Seeking to take our place among the immor-

tals, we have coined a new term, the opposite
(or perh?ps the, reciprocal) of serendipity:
_ Dis-sef-en-dip -i-ty — the aptitude for not
finding something for which one is not look-
ing. And in electronic engineering, as in other
branches of human endeavor, disserendipity
can prove very inconvenient.

Disserendipity at Work

A case in point is a recent incident in our
own engineering lab.
_ During the development of a special modi-
fication of one of our capacitance bridges, the
engineer suddenly encountered great difficulty
in maintaining the balance of the bridge. Since
comparable circuitry had performed admirably
in several other bridge designs, the problem
was wholly unexpected. The engineer meticu-
lously checked all critical points with scope
and VIVM, but, suffering from an acute attack
of disserendipity, he failed utterly to find
what he wasn't looking for.

RF Voltmeter to the Rescue

Finally in a flash of non-disserendipitic in-
sight, he made a quick check with one of our
Sensitive RF Voltmeters (the Model 91D to be
specific) and found just what he was looking
for — a 1-Mc buffer stage was oscillating
merrily well up in the VHF region, to the con-
siderable discomfort of the associated cir-
cuitry. The mesa transistor used in earlier
versions had been replaced here by a newer
silicon planar type having a far higher gain-
bandwidth product. This, combined with lead
capacitance and stray inductance, yielded the
wholly uninvited RF oscillator, whose output
was far beyond the frequency range of vir-
tually all scopes and well below the sensitivity
limits of VIVM's.

Once the RF Voltmeter had revealed the
problem, it was promptly corrected, and every-
one, including the capacitance bridge, lived
happily ever after.

Conclusion

In the case of many of the newer transistor
types which have a high fry such spurious
high frequency oscillations are.far from un-
common. Unless one is looking specifically for
them with the right tool, they can prove
elusive indeed.

Detection of these oscillations is an appli-
cation for which our Sensitive RF Voltmeters,
with their wide frequency range and very high
sensitivity, are particularly well adapted. And
all of this serves as another example of the
importance of having one of our Sensitive RF
Voltmeter on hand as a basic laboratory tool.

Our Sales engineer in your area will he happ¥
to give you full details on our Sensitive R
Voltmeters and their applications, or to arrange
a demonstration. Why not give him a call?

BOONTON
ELECTRONICS""

{ >t o o N s I B Y ol O o 1
PARSIPPANY, N J

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

Power Group Forming

cussion Group of the Boston Sec-
tion of IEEE has recently petitioned
the IEEE Executive Committee to es-
tablish a PTG-P Chapter in Boston.

The first question may well be,
“What is the PTG-P?”’ To some of us
who came into IEEE from AIEE, it
may appear something quite new. It
really isn’t. Spelled out, it is a Profes-
sional Technical Group on Power. This
is actually akin to the AIEE Power
Division, expanded to provide personal
association and participation by every
interested IEEE member.

The vital unit of the PTG-P organi-
zation is the Chapter. We are in the
process of organizing a Chapter in the
Boston Section. The PTG-P Chapter
contributes to the Section program by
organizing meetings and carrying on
other activities representing the inter-
ests of the PTG-P members.

The PTG-P will also produce a
monthly publication. Beginning with
the January 1964 issue, “Power Appa-
ratus and Systems” will appear monthly

THE Utility Systems Technical Dis-

as the magazine of PTG-I;
“IEEE Transactions on POWY'
ratus and Systems.” Membe
the PTG-P will carry an anps
of $6.00, including the subse
the monthly PA&S. '

The Section Technical G‘
Utility Systems, organized for ¢
64 year, has the basic orgay
framework to become a PTG
ter. We plan on holding eleetio
a new slate of officers in A
Any member of IEEE wishing
ticipate and help reorganize so,
the old AIEE members, shou
forward and get into the grou

After a year of not quite
which way old AIEE membe
heading, we are now emerging fro
fog. This year will be the year
Power and the “kW people” b

action.

W. F. Hamwm, Chairm
Section Technical Grouy

on Utility Systems -
Boston Section IEEE

MERRIMACK VALLEY

SUBSEC

Annual Ladies” Night

HE annual Ladies’ Night of the

Merrimack Valley Subsection will
be held at the Treadway Inn in
Lawrence. Our
speaker will be
Cecilia  Payne-
Gaposchkin  of
Harvard  Col-
lege Observatory.
Professor Payne-
Gaposchkin, an
authority on var-
iable stars, was

C. PAYNE
Harvard

Phillips Astronomer at the Observatory
before she became a professor in 1956.

A native of England, she received
PhD degree from Radcliffe Colle
1925. In 1957, Professor Pa
poschkin received the Annual Ac
ment Award of the American
tion of University Women.

Tickets for the pre-meeting dir
may be obtained from Mrs. R. A.
Bell Telephone Laboratories, 1600
good Street, No. Andover, Mass., f',
phone 686-0600, ext. 2233, or Mr. ]
Russell, Western Electric Co.,
address and telephone number—

3575).

MONDAY,

Treadway Inn, So. Broadway (next to Falls)
Lawrence, Mass.
Dinner — 6:30pm — Meeting — 7:30pm

MARCH ¢

'QTG

Wer Applications of Silicon Controlled Rectifiers

INDUSTRIAL SYSTEMS

A. S. NADROWSKI — Westinghouse

HE development of high power
silicon controlled rectifiers in re-
years’ has brought about a radi'cal
change in the approach to controlling
glectfical power. These solid state de:—
vices A€ rapidly usurping roles tradi-
sonally played by electromagnetic ma-
chinery. performing their tasks with
unprecedented reliability and efficiency.
The virtually unlimited life of a well-
designed SCR circuit plus its compact,
glent operation makes it the logical
choice for a wide variety of electric
ower control applications. Two par-
ticularly interesting uses for SCRs, to
pe discussed at this meeting, are DG
servo controls and AC motor starters.

One of the most commonly used
power servos is the armature-controlled
DC motor system. The servo designer
has long sought a high-gain, fast-re-
sponse power amplifying device to take
full advantage of the DC motor’s capa-
pilities. Unfortunately, he has been
hampered by the inherent gain-band-
width limitations of the various types
of rotating amplifiers. The SCR has
ideal characteristics for a power ampli-
fier and the development of high cur-
rent types permits the replacement of
many rotating amplifiers with static

cent

circuits. In medium power systems, the
designer can drive a motor armature
directly from a high speed, high gain
SCR amplifier, thus obtaining maxi-
mum performance from his servo. In
the case of higher power servos, a gen-
erator must be used to drive the motor
armature, but the fields of both ma-
chines can be excited by SCR amplifiers.

Static starters or contactors utilize
silicon controlled rectifiers and other
semi-conductors as an ac power switch
thereby providing high reliability and
fast response. They are presently made
for motors up to 100 hp, 600 volts and
in general are designed for applications
beyond the capabilities of conventional
devices.

Arthur S. Nadrowski, senior design
engineer for Westinghouse Motor and
Control Division, will show, with slides
and demonstrations, the development
and application of SCRs to motor start-
ers. Mr. Nadrowski received his BS in
Mechanical Engineering from the Uni-
versity of Buffalo and has been with
Westinghouse for fourteen years. He is
a registered professional engineer in
New York and a Senior Member of
IEEE.

MONDAY,

MARCH ¢

Meeting — 7:30pm — MIT, Room 4-231

JOINT MEETING

PTGs ON INFORMATION THEORY

AND COMMUNICATIONS SYSTEMS

Diffuse Threshold Decoding for Real Data Channels

A. KOHLENBERG — Codex Corp.

IFFUSE Threshold Decoding, a
D convolutional  error-correcting
toding system, will be described. This
toding system permits the designer to
thoose a mixture of random and burst
error-correction capability to match to
the characteristics of an actual channel.
The basic technique will be explained
and systems designed for use on tele-
Phone circuits, tropospheric scatter cir-
Guits, and HF radio links will be des-

cribed. Slides of equipment will be
shown and some test results reported.
Arthur Kohlenberg received his PhD
in Physics from Harvard in 1950. Since
then he has taught at Boston University
and done research at Harvard Observ-
atory, Lincoln Laboratory, and Melpar,
Inc. Currently, he is Vice President of
Codex Corporation. For some years he
has been Editor of the IEEE Trans-
actions on Information Theory.

TUESDAY,

MARCH 10

Dinner — 6:15pm — MIT Faculty Club
Meeting — 8:00pm — MIT, Room 4-231

e
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REXOLITE"

and

REXOLENE"

...The “low-loss”
 family of
microwave
dielectrics

Need exceptional electrical per-
formance in a dielectric? High
irradiation resistance? Conven-
ient fabricating characteristics?

Specify these Brand-Rex dielec-
trics confidently — for phased
arrays, strip lines, directional
couplers, duplexers, slot arrays,
other electronic parts.

REXOLENE P — New, irradiated
polyolefin. Dielectric Constant,
2.32 — and ultra-low Dissipation
Factor of .0001, stable up through
10 Gc. Good physicals. Machin-
able. Availability: Unclad and
copper-clad sheet. Also, alu-
minum backed.

REXOLITE 1422 — Cross-linked
styrene copolymer. Dielectric
Constant, 255 — Dissipation
Factor, .00013 @ 1 MC, .00047 @
10 Ge. High Flexural Strength of
15,000 psi (ASTM, D-790). Readily
machined, ground to very close
tolerances. Availability: Rods,
unclad and copper-clad sheets.

REXOLITE 2200— Glass-filled sty-
rene copolymer. Dielectric Con-
stant, 2.65 — Dissipation Factor,
.0004 @ 1 MC, .0010 @ 10 Gc.
Readily machinable. Economical.
Suitable for lower cost, lower
frequency microwave applica-
tions. Availability: Unclad and
copper-clad sheet.

SEND FOR COMPLETE DATA

BRAND

ol

Division of
American ENKA Corporation
31 Sudbury Road, Concord, Mass.

Phone: 369-9630




JOINT MEETIN

G, PTGs ON

INSTRUMENTATION & MEASUREMENTS AND BIOMEDICAL
ELECTRONICS

Capacitive and Inductive
Transducer Systems

K. S. LION
MIT

HE author will present an out-

line of the principal capacitive
and inductive transducer systems for
the solution of a variety of physical,
engineering, and biomedical problems.
A new method for the conversion of
capacitances and inductances into volt-
age and current signals greatly simpli-
fies the solution of measurement prob-
lems, increases the reliability of the
operation and reduces space and acces-
sory requirements. Several problems
that arise in the application of such
transducers will be discussed.

Kurt S. Lion is currently associate
professor at MIT. He received his en-
gineering degrees in Germany. Dr.
Lion’s principal interest is in the field
of physical research methodology and
instrumentation; his publications are
in the field of electronics, gas discharges,
high voltages, high frequency, photog-
raphy, image intensification, and gen-
eral instrumentation.

He is a member of the American
Physical Society, Sigma Xi, and a senior
member of the Instrument Society of
America.

TUESDAY, MARCH

10

Dinner — 6:00pm — MIT Faculty Club
Meeting — 8:00pm — MIT, Room 4-370

;
A NEW

® COMPACT — you can mount up to 3 on a standa
® FLEXIBLE — Plug-in amplifiers (both vertical an

® ECONOMICAL — Price only $295

IR

R
Us

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

rd 3%" panel
d horizontal) and sweep circuits

OTHER BENRUS BUILT-INS
Silicon transistor AC
Electronic Voltmeter

Silicon transistor VFO

30C

For complete data, write to:
|

TECHNICAL PRODUCTS DIVIION

herry Avenue, Waterbury, Connecticut

Represented by ABBOTT - ALLISON CO.

P.O. Box 96, North Andover, Mass.

PTG ENGINEERING
WRITING A

The Use of Da
Processing Equip

L. F. BUCKLAND — J,

HE advance of graphic

niques has immense]
technical publication. The
arts advantages are soon to
panied by data processing
which will help the publisher
copy, set type, and control lay
scheduling of publications,

The most important bene
application of data proce
ever, is that it provides a me
problems of secondary use o:
tion at the time of primary pub
Using these techniques, auth
editors can contribute imm
problems which have hereto
left to abstractors, librarians,
talists, and the like. f

The presentation will consis
cription of the requirements o:
tific publishing system and the
use and limitations of present
equipment in satisfying these
ments.

The use of punch card and
typewriters, copy editing devi
as the Editor I, and general
computers in publishing systems w
discussed.

Lawrence F. Buckland is P
of Inforonics. His present int:
in the application of digital comp
coupled with photographic and
tronic display techniques, to p em
of reporting, compilation, editing
age, and retrieval of textual an
information. Mr. Buckland
his BSME at MIT in 1952.
also attended summer sessions at
and studied computer programmir
Boston University. !

TUESDAY, MARCH 10
Charterhouse Motel, Waltham

Dinner — 6:00pm — Meeting — 8:00pm

THE REFLEC

AEROSPACE AND NAVIGATIONAL

ELECTRONICS

~~ PERATIONAL Doppler naviga-

tion radars are capable (cur-
ently) of providir.lg' ground S})eed ifx-
jormation at velocities and altitudes in
»fhe region of 2500 ft/s and ‘60 000 ft,
,apecfi"ely' A .Doppler navigator ca-
_ple of operating from a boost glide
or lunar landi.ng .vehicle x«lzould have to
provide velomty. 3nformatlon from alti-
tudes and velocities of the order of 100
nautical miles and 25000 ft/s. For
these two space applications (boost
glide and lunar landing), a system tech-
nique which compresses the I‘)opp¥er
spectrum, and reduces terrain b.las
error, fluctuation
error, and transmit-
ter power, without
| appreciably increas-
ing system complex-
ty, is being scruti-
' nized at Raytheon.
technique is
f RAN that of. linear plus
Raytheon Co. parabolic frequency
modulation of the transmitter.

In normal Doppler navigator opera-
tion, the ground return signal is not
a single defined frequency, but is ac-
tually a spectrum of frequencies whose
power density is approximately Gaus-
sian. Processing a spectrum instead of
a single frequency requires more trans-
mitter power, techniques to reduce ter-
rain bias error, and some smoothing
time in order to provide an accurate
estimate of velocity. Linear plus para-
bolic frequency modulation of the trans-
mitter substantially reduces the spec-
trum width (and, therefore, transmitter
Power requirements), essentially elimi-
nates terrain bias error, and reduces
fluctuation error.

Since the antenna beam has some
finite width, the spectrum of frequen-
.Cies is obviously associated with the
finity of elements throughout the an-
tenna beam. Theoretically, linear fre-
quency modulation for a one-dimen-
Slonal antenna pattern will, to a first
order approximation, result in a single,
®nstant frequency throughout the an-

. MARCH 1964

tenna beamwidth. The actual (but
much reduced) spectrum is the result
of second and higher order effects.

Physical descriptions and mathemat-
ical treatments of the modulation tech-
nique have been generated, the shape
of the compressed spectrum has been
determined, and the elimination of ter-
rain bias error has been proven theoreti-
cally. Flight test results have further
validated the analytical treatments gen-
erated during the program.

James C. Rand received a BSEE
from the University of Maine in 1954
and has done graduate work at North-
eastern University.

In 1954 he joined the Sperry Gyro-
scope Company where he participated
in the design and development of semi-
automatic system test equipment and
an analog range-height multiplier.
From 1956 to 1959, he was a Senior
Engineer at the Raytheon Company
where he designed a data stabilization
computer for a Doppler navigator and
airborne instrumentation for Doppler
navigator flight tests. Mr. Rand was
also a systems engineer for Doppler
navigator design.

During 1959, as a staff member of
the Mitre Corporation, he designed and
evaluated improvements to air defense
radars. After rejoining Raytheon, Mr.
Rand was selected to lead a special
group investigating advanced Doppler
radar techniques. He was assigned as
project engineer on the ADVS program
from which the material for this paper
originated.

Ralph G. McManus received a
BSME from the Bradford Durfee Col-
lege of Technology in 1956 and has
done graduate work at Syracuse Uni-
versity. From 1956 to 1960 he worked
in the research and development of stel-
lar inertial guidance systems for the
Federal Systems Division of IBM, con-
centrating on leveling and gyrocompas-
sing techniques. Mr. McManus joined
Raytheon in January of 1960 as a sys-
tems engineer on Doppler navigation
systems; was subsequently assigned to

Improvement in Doppler Navigator Performance
through Spectral Compression

the Advanced Systems Techniques
Group; and in June 1960, began work
in the “Active Doppler Velocity Sensor”
program where the
work for this paper
was performed. He @
is currently en-
gaged in the theo-
retical analysis of
advanced Doppler
radar  techniques
and in the formula-

R. G. McManus

tion of physical phe- Raytheon Co.
nomena pertaining to Doppler. Mr.

McManus is jointly responsible for the
analysis and theoretical formulation of
the spectral compression techniques
presented in the paper and is currently
engaged in laser radar design.

WEDNESDAY, MARCH 11
Sylvania — 100 First Ave.
Waltham — Rooms 1Al and 1A2

Meeting — 8:00pm

Mancib 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




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, 7::
Mathematics of R/M Engineerin

The mathematics of R & M involves a grea
than counting up part failure rates or dete
probability of zero failures during a mission. '_
basic concepts, Mr. Bosinoff of Sylvania will
mathematics used for simplex and redundant
application of probability to reliability, simulat
maintainability, diagnostic procedures, and met
timizing and allocating spare parts. He will ¢
a discussion of system effectiveness and Markov
Examples will be liberally used throughout. Mg '

dundancy considerations, early quantitative r
predictions.

b. Interim (or Electrical) Reviews: parts an
terial selections, vendor data and selection:
application, stress analyses, follow-up q
reliability predictions.

c. Final (or Mechanical) Reviews: black bo
materials and structures analyses, environ
protection or isolation, produceability, t
maintainability, follow-up quantitative reliabi
dictions.

[
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ix Consecutive Wednesday Sessions at Northeastern’s
' 128 Burlington Gampus

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 requu:ements.
For this session, three men who have had con51dera'ble
experience in different test areas, will cover the subj-ect
from the piece part to systems; from ground type testlr(lig
to space type testing. Testing is c<.)stly and mu.ch dePen S
upon it. There is much to be derived from this session.

WEDNESDAY, MAY 6, 7:30pm

R/M Activities During the Manufacfu.ring
and Operational Phases of a Typical
Military /NASA Program
HEN the hardware that results from a design
effort does not live up to the paper design
,’ &M), there are techniques and procedures to 'determine
.t went wrong and how to get back on the right trac'k.
any times the use of these same procedures early in

the program will prevent disappointing results later on.

A

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)

These techniques include:

2. 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

G. Grant, Dunlap Associates .

A 5 | ates
i " tw'o g Samef CSO Tr:;iz g. Maintainability testing (in-plant and operational)
Mr. Margoshes of Sylvania and Mr. Fasano of Sylvania, Wi

i open
affords the audience a chance to compare the techniques

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

- of their company.

WEDNESDAY, MAY 20, 7:30pm
R/M Program Management
HILE the R/M design engineers perform the%r b. Costing
tasks, management has its R/M tasks to do if c. Budgets
the program is to be successful. Mr. Rothstein of Avco d. Manpower
will discuss management’s tasks which include: ol Sehedulis

f. Use of PERT and similar controls.

a. The technical proposal

\
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PTG RELIABILITY

LYNN

Second Annual Young Engineers' Night

HE PTGR Boston Chapter sponsorship of Young Reliability Engineers’
Night this year emphasizes technical paper writing and presentation. The
roster of speakers includes the following:

Robert P. Berkowitz, Reliability Section Supervisor, Computer Control Co.,
Framingham—A SEMI-AUTOMATED BURN-IN SCREENING TEST DATA-
REDUCTION PROGRAM.

Tin Htun, Reliability Engineer, Raytheon Co., Wayland—A RELIABILITY
MATHEMATICAL MODEL FOR A SYSTEM HAVING QUASI-REDUN-
DANCY.

Tim S. Eller, Reliability Engineer, Raytheon Co., Wayland—THE MANY
FACETS OF FAILURE ANALYSIS—SYMPTOM TO CAUSE.

Barney Capehart, Electronic Engineer, USAF Hdqtrs. ESD, Hanscom Air
Force Base, Bedford—THE BUIC SYSTEM RELIABILITY THROUGH
FUNCTIONAL REDUNDANCY.

Peter Selig, Reliability Mathematician, Sylvania Co., Waltham—SYSTEM
EFFECTIVENESS — FROM THE COMPONENT TO THE SYSTEM
LEVEL.

James A. Moore, Reliability Engineer, Sanders Associates, Nashua—A PART-
VARIABILITY TECHNIQUE.

Vincent Denietolis, Reliability Engineer, Sylvania Co., Waltham—AN AP-
PROACH TO FAILURE-MODE ANALYSIS—FROM THE COMPONENT
TO THE SYSTEM LEVEL.

Judges—Prof. Bernard Goldsmith, Northeastern University, Mr. Sidney Green-
berg, Mitre, and Mr. Arnold Rothstein, Avco.

The delivery time of each technical paper will be limited to a maximum of
15 minutes. The audience will be permitted to rate the oral presentation of each
speaker, and this will count as 25 per cent of the total score. The decision of
the judges will be final.

The prime purpose of Engineers’ Recognition Night is fo encourage the
professional growth and technical maturity of young reliability engineers in this
area and to permit them to gain additional skills by practicing the art of paper
presentation before a sympathetic yet critical audience.

THURSDAY, MARCH 12
NCO Club, L. G. Hanscom Field, Bedford
Dinner — 6:30pm Meeting — 7:15pm
Reservations must be made for dinner by calling Ray Barnes, Sylvania, Woburn,
WEIls 3-3500, ext. 354. Reservations must be honored unless cancelled on or before March 10.
Ladies are invited to this technical session.

Fusion Power Reseap,

D. BenDANIEL — G g,

[
SURVEY of the current Statuéhl
research in the area of i

nuclear containment will be prmn 1 ‘ 
This will include a discussion of &
magnetic mirror, stellerator and the
and zeta-pinch concepts. The panta
magnetic compression (theta'pinch)fﬁ;
periments being conducted at the Qe
eral Electric Research Laborator? iﬂ
Schenectady, New York, will be treateq
in some detail. These experimenﬁjm&
duce plasmas whose temperatuxes"igm
in the tens of millions of degrees Cel-
sius, with relatively high densities, and
evidence of thermonuclear reactions i

observed. A discussion of the latest
velopments in positive gradient statio
magnetic fields will also be given.

f

Dr. David BenDaniel received,f;ﬁ
B.S. in Physics from the University of
Pennsylvania in 1952, and his M.S, the
year following. He is currently on the
staff of the General Electric Research
Laboratory working in problems of
thermonuclear containment, plasms
physics, and gaseous electronics. He
also serves as Adjunct Associate Pro-
fessor of Electrical Engineering at R%
selaer Polytechnic Institute, Troy, Neiv
York. L

TUESDAY, MARCH 17
Meeting — 8:00pm e
Measurements Lab., Auditorium
General Electric Co., 40 Federal St., lynqi H}["

PROFESSIONAL TECHNICAL GROUP

AUDIO

The Story of Directional Microphones

R. CARR — Shure Brothers Inc.

DISCUSSION of the history ager of Professional Products Division,

A and evolution of directional mi- Shure Brothers Inc., Evanston, Illinois.

cropnones will be given with attention Mr. Carr studied electrical engineering

to the needs for various different types, at Iowa State College and the Univer-

how to operate them and their sig- sity of Minnesota, as well as business

nificance in practical applications. management at the University of Chi-
Mr. Robert Carr is currently man-

cago. He has been associated with
Shure since 1948 and was formeﬂf.-sn
Manager of Development Engineering: =

Mr. Carr is a member of IEEE:

Acoustical Society of America, SMPTE

and the American Institute of Phys‘ch‘_

i j

MONDAY, MARCH 16

Meeting — 8:30pm — Golding Auditorium, Brandeis University, South St., Waltham
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ONLY 7 INCHES
OF RACK HEIGHT
or this Tektronix Oscilloscope
THAT ACCEPTS
14 PLUG-IN UNITS

| veavican

7 TYPE 3At
- uomfmwt
AMPLIFIER

simikare
VOLTS/DIV.
s

atmmaton TRRTRGNE, INE- RoRTCA ”

v o POWER AND
e v—fat] €A our SCALE M.
" ke aets

- ©

TYPE RMS61A OSCILLOSCOPE

high sensitivity, wide-band, dual-trace operation com-

>, bined with calibrated sweep delay in a compact, moderately
®  priced package.

You can use any of 12 other amplifier and time-base units for differen-

tial, multi-trace, sampling, other applications, including matched

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

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

edge lighting.

HORIZONTAL

TEKTRONIX. mcf}

TYPE RM561A OSCILLOSCOPE
(without plug-ins). . . . . . . .. . .$55

TYPE 3A1 DUAL-TRACE UNIT . . . . $410

Passband from dc-to-10 Mc for each qhannel .
Sensitivity from 10 mv/icm to 10 v/icm in 10 cali-
brated steps, 1-2-5 sequence, variable control.

TYPE 3B3 TIME-BASE UNIT . . . . . . $525

Normal and Delayed Sweeps from 0.1 usec/cm
to 1 sec/cm in calibrated steps, 1-2-56 sequence,
with variable control « 5X Magnifier ¢ Single
Sweep for Normal Sweep « Delay lntgrval frqm
0.5 usec to 10 sec « Flexible Triggering Facili-
ties with triggered operation to above 10 Mc.

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

Phone: 862-7570

I Tektronix, Inc. BoSTON FIELD OFFICE I

442 MARRETT ROAD LEXINGTON 73, MASS.




WORKING ON

Projects

INVOLVING

Anterinas

AND ANTENNA EQUIPMENT?

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

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

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

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

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

Transmission Lines, Catalog R — Rigid
coaxial lines are available in sizes 74" to
14” in 50 ohm and other impedances. RF
switches and other accessories available.

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

Telescoping Masts, Catalog P—Offers a
large selection of standard pneumatic
masts for variable extended heights.
Call or write . . . Joe Sedik
P.O. Box 296
Westwood, Massachusetts 02090
Phone: (617) 326-6500

nddreaw

b ANTENNAS AND ppo

DOUBLE MEETING

Measurement of Transient
Electromagnetic Fields i

CERTAIN physical phenomena such as lightning or explosive hy
: associated with large scale electromagnetic radiation. A faithful :
tion of the time sequence of the electromagnetic disturbance may‘
cl.ete}rmination of the nature of the physical processes involved and sq
significant characteristics. For the reception of such nonperiodic fields
broadband antennas are required.

The responses of various antennas, including electric and magn ic
long dipoles and non-resonant distributed antennas to transient elec
signals will be discussed, and some experimental results ob- = 4
tained for the reception and transmission of short pulses with :
nanosecond duration will be reported. The physical limita-
tions of transient field measurements using probes in dispersive
media and the transmission line characteristics of antennas %
immersed in dispersive media will be discussed. The depend-
ence of the transient response on the material properties of
the surrounding medium suggest a potential application of
pulsed antennas for rapid diagnostics of ionized media.

Hans J. Schmitt (A’58-SM’61) received the degree of Dipl. Phys
and his PhD degree in 1955, both from the University of Géttingen,
After one year as research associate he became associated with Harvajrd
sity, Cambridge, as research fellow. From 1958 to 1963 he served as
professor in the Division of Engineering and Applied Physics. In 1963
the Plasma Physics Department of the Sperry Rand Research Center in
He has carried out research on dielectric materials, electromagnetic
antenna theory and plasma physics.

THE PARANT |
An Integrated Parametric Amplifier Ant 1

T HE study has been made of the theoretical and applied problems as
with the design of a parametric amplifier antenna in a coaxial dipo

The requirements necessary to satisfy the parametric amplifier part
device will be presented along with experimental results obtained for a qu
| wave dipole at 108 Mc/s and a half-wave dipole at 54
Possible applications of the Parant will be considered

Ronald R. Clark received a BS in 1956 from the Un
sity of New Hampshire, an ME in 1957 from Yale Uni
and a PhD in 1963 from Syracuse University. He joine
staff of the Electrical Engineering Department of the Un
sity of New Hampshire in 1957 and became associated
the Antenna Systems Laboratory in 1959. While at Syr
University he was associated with the Defense System:
oratory. He is currently an Assistant Professor in the Department of Elec
Engineering of the University of New Hampshire.

R. R. CLARK
Univ. of N.H.

TUESDAY, MARCH 17
Dinner — 6:00pm — Charterhouse Motor Hotel, Waltham

Meeting — 8:00pm — Sylvania, 100 First Ave., Waltham, Room 1Al

THE REFLE

PRODUCT ENGINEERING & PRODUCTION

Packaging of Pellet Components
for a High Reliability System

C.I. FRIEDMAN and D.R. ROBILLARD — Computer Control Co., Inc.

_ < HE development of a unique process for integrating pellet components
i in a miniaturized digital computer for extreme environments will be pre-
ted from the standpoint of a packaging engineer. A sequential presentation
the subject will cover the following:

The advantages of using pellet modules in high-reliability systems or other
lications where volume savings, reliability, cost, flexibility and availability
‘vare essential considerations.

The procedures for establishing the relia-

pility of selected components from the time
saw” components are received from the
vendor. This will include serialization, ini-
tal test, burn-in and mechanical tests, in-
rocess inspection during fabrication and
encapsulation phases, electrical tests, and the
family tree method of component trace-
ability.
Fabrication of “envelopes:” (Envelopes are separately formed circuits that
are packaged to withstand specified environmental conditions.) Slide illustra-
tions of the significant fabrication steps including encapsulation of discrete
pellet components into wafer form, vacuum deposition of the circuit intercon-
nections, insertion of transistors, and final encapsulation will be shown and
discussed. Dynamic testing for circuit-parameters will also be mentioned.

Module formation: the bonding of two envelopes and the welding of inter-
connection pins will be illustrated. The “stick” assembly of several modules and
connection considerations, the combining of four sticks and the related external
connectors to make a tray-half with three complete trays making up the system
will be presented and discussed.

Charles I. Friedman received his BSME from Worcester Polytechnic Institute
and is currently an engineer in the packaging department of Computer Control
Company, Inc. He has been instrumental in the establishment and documenta-
tion of the fabrication process up through the envelope level.

David R. Robillard received his BSEM from Northeastern and is currently
employed by the Computer Control Company, Inc. He is a group leader in
charge of packaging in the Mechanical Engineering Department where he has
done research work on pellet module development, welding of electronic com-
ponents and conformal coatings.

PTG SPACE ELECTRONICS
AND TELEMETRY

TUESDAY, MARCH 17
Dinner — 6:00pm — Sea & Surf Restaurant, Route 9, Framingham
Meeting — 8:00pm — Computer Control Company, Old Connecticut Path, Framingham

- T

PRECISION PHASE METERS
Direct Reading in Degrees
0.001 cps to 18,000mc
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

.

Some Problems of
Research in
Space Electronics

S the national program of space
exploration enters its eighth year,

the problems posed in many areas of
technology by the ambitions of the pro-
gram become clearer. While develop-
ments of large booster and vehicle tech-
nology still dominate the program, the
problems associated with the develop-
ment of reliable and sophisticated elec-
tronic systems for space craft are not
far behind. Some specific description
will be given of the growing complexity
of electronic payloads in scientific satel-
lites, the demands for improved elec-
tronic components in proposed com-
munications satellites, and the future
demands for both sophisticated and
highly reliable components for long-
period, deep-space missions. Some con-
clusions will be [l s

drawn as to the di ;
rections that space

related electronics |
research programs
should therefore |
take.

Dr. John V. Har- |
rington received the

J. V. HARRINGTON
BEE degree in 1940 MIT

from the Cooper Union and was
awarded the MEE degree by the Poly-
technic Institute of Brooklyn in 1948
and the ScD Degree by MIT in 1958.
He is a professor in the Departments
of Electrical Engineering and Aero-
nautics and Astronautics, director of
the Center for Space research at MIT.
He has been a leader in the develop-
ment of space communications and the
application of radar techniques to the
study of upper atmospheric and space
phenomena. He is a Fellow of the
IEEE.

WEDNESDAY, MARCH 18
Dinner — 6:00pm — Charterhouse
Rte. 128,Waltham
Meeting — 8:00pm — Raytheon Executive Offices
Spring St., Lexington

. MARCH 1964
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COMPUTER SYSTEM SUPPLY
Input: 108/220 VAC., 60 cps +10% 3 phase,
4 wire
Output: 4.4 VDC @ 0-12 amps. (overvoltage,
overcurrent protection)

ADJUSTABLE HIGH VOLTAGE SUPPLY
Input: 420 VDC @ 1.4 amps max.

Output: Adjustable 4 KVDC to 5 KVDC
@ 2.0 ma.

PTG

Compatibility : ‘
Analysis Center

HE Electromagnetic Comp
Analysis Center, referre

16 (PTG POWER)

UTILITY SYSTEMS

PTG ELECTRONIC COMPUTERS

H. BLOOMFIELD AND R. DUNN
New England Electric System

DESCRIPTION of the RCA-110 digital computer
A installation at New England Electric System’s new
on Point Station in Somerset, Mass., will be presented

~~ Computer Monitoring of
Generator Stations

The ESD/Mitre System Design
Laboratory and ADAM

J. BURROWS — Information Systems Directorate

HE capabilities of the ESD/MITRE System Design
T Laboratory, located at Hanscom AFB, will be pre-
sented. This facility is used for studies in support of the
design of command and control systems. An IBM 7030

(STRETCH) computer is used for standard off-line simu-
lations, for performance studies of alternate system designs.
In addition, the computer is connected to auxiliary equip-
ments and communication lines. On-line, real-time experi-
ments, related to the critical design problems in the man-
machine interaction, are performed using this equipment.

To allow this latter type of experiment to proceed with
flexibility and to provide capability to study alternate in-
teractions, a flexible program, ADAM, is being prepared.
This tool, a generalized data management system, provides
a data base and processing structure for the rapid con-
struction of experimental command and control center
environments. The design and philosophy of this program
will be presented.

Regulation: +0.1%

Ripple: 1 MV, peak to peak

Temp: 0-50° C

Mil Specs: Mil-E-4158, Mil-Q-9858

Mr. Harold Bloomfield and Mr. Richard Dunn. Their
 ussion will include problems encountered in adapting
wnventional power plant instrumentation to feed inff)rma-
on to the computer, in computer programming a}rld in op-
erating computer hardware in a power plant environment.
Harold Bloomfield received his BSME from (.]ornell
University in 1945. He joined New England Electrlc.; Sys-
fem in 1946 and has been with the Mechanical Engineer-
ing Department since 1950. .
Richard Dunn received his BSME from Brown Univer-
sty in 1958. He joined the New England Electric System
a5 a trainee in 1958 in the Steam Operating Department,
then transferred to the Mechanical Engineering Depart-
ment in 1963.

Regulation: +1%
Ripple: +0.05%
Temp: 0-65°C

ECAC, was ‘established to

radio interference problems, es
those involving multiple sys
installations.

Mr. Georgi’s presentation wi
the background to the esta]
of the Analysis Center, the
mission, and the technical ac
the Center directed toward
plishment
sion objec
addition, th

GROUND SUPPORT POWER SUPPLY

MULTIPLE OUTPUT SYSTEM SUPPLY be a clear TUESDAY, MARCH 31
Input: ;IShVAC +10%, 400 cps =+109%, Input; é?o }IACh:i:IO%, 48-62 cps. tion of the TUESDAY, MARCH 31 Dinner — 6:00pm — Hariwell Farms

P50 il currentl ting — 7:30pm — MIT, R 10-275 Meeting — 8:15pm — Mitre Corporation Cafeferia
Outputs: +50 VDC @ 0.25 amps Outputs: 145 to 155 VDC, 0-2.5 amps Y Meeting pm oom eeting

from the
through the
priate chanr

+10 VDC @ 3.0 amps
-5VDC @ 12 amps
~10 VDC @ 8 amps
-12VDC @ 0.75 amps
-30 VDC @ 1.5 amps
Regulation: 1%

10 to 16 VDC, 0-2.5 amps
6.2 to 6.8 VDC, 25 amps

Regulation: 1 and 2...0.15%, 3...2%

Ripple: outputs 1 & 2 less than 0.05%
output 3, less than 5%

J. P. GEORGI

ECAC Interest i

ITlippIe: SZ;VI ‘é pe:.lfsto ;éeak ol lishing a Radio Frequency Interfe features 6 new advancements for more rapid production tests of resolvers,
emp: —-29°C to 4-55° Mil Specs: Mil-E-4158, Mil-E-4970, ithi i i
Mil Specs: Mil-1-945, Mil-Q-9858 Mil-R-26474 (G-27) chapter within the Boston synchros, potentiometers and other equipment.

HYPERION POWER SUPPLIES
Custom Engineered to Mil Specs.

Hyperion’s “custom engineered” power-supplies employ modular
circuit techniques, easily accessible plug-in modules and internal
modular construction, to increase mean time between failure figure
and decrease mean time to repair figure. Power supplies of this
construction have been manufactured and designed by Hyperion
for such diversified fields as airborne, shipborne, sateliite, ground
support, missile support and applications which include TWT,
Klystron, High Voltage, Computer and many others. Illustrated
above are a few specific examples.

perion

DUS TRIES, INC.
« POWER EQUIPMENT DIVISION

134 COOLIDGE AVENUE, WATERTOWN, MASSACHUSETTS
TWXN: WTWN MASS 860 TEL: WA 6-0140

LOCAL REPRESENTATIVE INSTRUMENT DYNAMICS, INCORPORATED
Wakefield Industrial Park, Wakefield, Massachusetts, Telephone: 617-245-5100
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ing RFI with the established
| on Military Electronics. Mr.
presentation will be uniquely ap
to both groups.

J. Paul Georgi, Technical Din
of the Defense Department’s
magnetic Compatibility Analysis C
will address PTGMIL-EC. Mr.
has a BS in Physics, an MBA in
ons Systems Management and has
extensive experience in the fi
radio altimetry, research requiren
analysis, bomber missiles and stand
and criteria. His original paper
electromagnetic compatibility and
keen interest in this subject led
selection for his present position
the Defense Department establishi
Analysis Center in the spring of

1- Projection screen for easy reading

RESOLVER 2,
TEST STAND...

| from

W.& L. E. Gurley

Resolver zeroing adjustment
» Direct reading in one-second intervals

« Improved slow motion drive

(2 I~ )

« Bottom shaft extension for coupling to other devices

B. Optional clutch mechanism

The Test Stand consists of a Gurley Unisec projection-type Coincidence Read-
ing System (absolute accuracy ==2 seconds of arc), a precision graduated
glass circle, a slow-motion drive assembly, and an adaptor plate on which the
resolver can be mounted. Available in two models.

Sales and Service by

engineering associates

Manufactured by

W. & L.E. Gurley

Troy, New York
Scientific and Surveying Instrument Makers

Since 1845

of new england, inc.

319 Lincoln St., Manchester, N. H.
Phone: NAtional 3-7294

THURSDAY, MARCH 19 ‘
Meeting — 8:00pm — Lincoln Lab Cafeferia

——

MARCH 1964
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MICROWAVE THEORY AND tpre,

The Atomic Hydrogen Maser

R. F. C. VESSOT — Varian Associafes

HE atomic hydrogen maser is the first and, so far,

the only microwave oscillator operating between
magnetic hyperfine transitions and has provided a means
for obtaining signals of very good stability. The long inter-
action time of the rf magnetic fields and the radiating
atoms is made possible by the small interaction of the mag-
netic coupling giving the hyperfine energy separations and
the electric fields that result from collisions. Hydrogen
atoms can make many collisions with substances such as
teflon, dimethyldichlorosilane, and certain heavy waxes
without recombining or serious loss of phase coherence
with the rf magnetic field.

Due to the low level of the signal, there is a fundamen-
tal limitation imposed by thermal noise and these limita-
tions will be described in terms of the noise properties of
the system used to receive the maser signals. The effect
of the resonator tuning will be discussed and the method
of tuning the resonator will be described.

Data taken from heterodyning experiments between
masers will be discussed and time measurements via Loran

C signals with the U.S. Naval Observatory
feasibility of making time observations of bett
microsecond per day.

Applications of the hydrogen maser to ti
quency control over short and long periods
cussed including an application of the hydrogen
a gravitational red shift experiment using an e
or a space probe. '

Robert F. C. Vessot received the BA in matﬁ
physics in 1951 from McGill University, Montre
In 1954 he obtained the MSc degree in physiﬂ
awarded the PhD in physics in 1957, both

il

At Varian Associates Bomac Research La{““f“J
worked on frequency standards and operated
mental maser in August 1961. This work o
masers is still in progress and with the collabo
Mr. H. E. Peters, he developed the maser i m(

frequency standard that is now in developm
instrument. '

WEDNESDAY, APRIL 1

Dinner — 6:30pm — Coach Grille, Harvard Sq., Cambridge
Meeting — 8:00pm — MIT, Room 4-270

(LY COMPANY, INC.

SOTEL 128 - DEDHAM, MASSACHUSETTS
617-DA-6-8410

N
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125 Mc To 40 Gc

Noise Figures
To 7.0db

Model MP12/1B

Ku Band

IF Frequency 60 Mc
IF Bandwidth 20 Mc

Save design time,

costs, delays. One or more of

our hundreds of combinations will be

exactly right for your project. They’'re MIL-

grade, solid-state or miniature tube, tested

microwave to IF. Coax and waveguide units.

Unbeatable prices from $525. Send for Bul-
letin 1218.

&
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E L
MOSELEY

SANBORN

From dc through microwave, your Yewell Field
Engineer is the man to call for your instrumen-
tation and system requirements. Herepresents the
quality equipment manufactured by the Hewl_ett—
Packard family of companies. He has the right
answer for your instrumentation negds, and
further, he is a seasoned engineer who is a true

SERVICE WITH MOMENJTUM,
H AV/E’ INC.

CONTINUOUS COVERAGE

HEWLETT
PACKARD

HARRISON

BOONTON
RADIO

specialist in the application of test instrument.s
and related equipment. Your Yewell Field Engi-
neer is backed up by a complete office staff,
including extensive order processing and follow-
up facilities. An added value is Yewell’s loqal
service centers assuring you of continuing satis-
faction with your instrument purchases.

an affiliate of Hewlett-Packard, representing Boonton Radio, Dymec, Harrison Laborator?es. Hewle.tt-Packargt
F. L. Moseley and Sanborn Company. Offices: Burlington, Massachusetts, Middlesex Turnpike, BRowning 2-9000;
Middletown, Connecticut, 589 Saybrook Road, Dlamond 6-6611.
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New 20c-20ke
SOLlD STATE POWER OSCILLATOR
with 200-voltampere output

\{ IF
+ Wide voltage and frequency ranges for testing equipment at other than power-line frequencle,s .m
v Isolates sensitive equipment from power-line transients N

1
b

v Plenty of power for driving shake tables and acoustical transducers (S

v Useful for testing magnetic amplifiers, servo systems, transformers, and chokes -

+ Provides low-distortion signal to non-linear loads gl

v Finds many uses as a general-purpose, audio-frequency power source o

MAX VOLTS AC

Type 1308-A Audio Oscillator and Power OUTPUT: 200 voltamperes, 50 cps to 1 kc. Beyond 1 ke, see plo
Amplifier . . . $1150 in U.S.A. Voltage and Current Ranges

0-4 0-12.5 0-40 0-125 0-400 volts, rms

0-5 0-5 0-5 0-1.6 0-0.5 amps, rms

Output transformer will pass dc equal to rated ac. Y
Harmonic Distortion: 1% from 100 cps to 10 ke, 2% from 50 s

e Multiple ranges match a wide variety of loads.

e QOutput transformer designed to prevent satura-
tion when dc is passed through secondary.

e Capacitor-tuned, Wien-bridge oscillator com- to 100 cps. 8
bined with a low-distortion power amplifier pro- i :El";_'g:?te' shan sy du Dew maximmG o _"f“ %
vides true sine-wave output. Input: 10 kilohms. =

e Power amplifier can be used separately with Sensitivity: Approximately 2 volts needed for full output.l i

; POWER REQUIREMENTS: 105 to 125 or 210 to 250 volts; == }
external signal sources. 50-60 cps, 70 to 500 watts (depending on load). B |

e All solid-state circuits. 6——:DT5PI%\L ST S ONSE Al

I | 4 7110
AL s 200 0AD

* No power-factor limitations. e e || [LO i ol

® Qutput is continuously monitored by an overload sof | 128w mavce - O?R‘ G
sensing circuit that activates whenever safe limits :t: gy RANGE ——* \ i Eoyi NI
are exceeded. Reset switch restores circuit. it iy iy o 1 B i

O power ?UTEJ“F’ISSALFREJOUENCY” (i _:A 77777 ) J | Ro N |
| i et \I
‘ ggcps 50 100 200 500 Ikc 5 IOl "

Openings exist for permanent positions el 180 1ke 10ke
in Development and Sales Engineering.

If interested, write M. A. Nacey.
GENERAL RADIO COMPANY

WEST CONCORD, MASSACHUSETTS

Sales Engineers for NEW ENGLAND: Robert B. Richmond « Ralph K. Peterson « Robert E. Wilson  Richard G. Rogers
Tel: 617 369-4400 « from Greater Boston, Tel: 646-7400 « TWX: 617 369-5708





