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ALOW-COST STANDARD

for Time/Frequency Measurements and Calibrations

Don't let the size of this Unit Time/Frequency Calibrator fool you.
Its volume is less than 14 cu. ft. and it requires less than #; sq. ft. of bench space,
but its performance is superior to that of many multi-instrument systems.

* Accurate crystal-controlled 10-kc, 100-kc, 1-Mc, and 10-Mc fixed
marker frequencies; harmonics usable to 10 Mc, 100 Mc, 500 Mc,
and 1000 Mc respectively. Qutput amplitude is Sv peak-to-peak on
10 Mc output; 30v peak-to-peak at lower frequencies.

* Excellent Frequency Stability — frequency can be easily stand-
ardized with WWYV to obtain short-term measurement accuracy to
2 parts in 10,000,000. Momentary line voltage fluctuations of + 109,
affect frequency by less than 5 x 10-8. Combined effects of switching
and loading due to external connections are less than | x 10-7.

* The ideal instrument for producing timing markers at intervals
from 0.1 usec to 100 usec for calibrating oscilloscope sweeps, receivers,
transmitters, and other test equipment.

* Usable beat notes to 1000 Mc can be produced with 50-mv
input signal.

* Touch-button frequency deviator can be used to introduce a
momentary frequency decrease for establishing ‘“‘sense’ in indica-
tions near zero beat.

Write for Complete Information

TYPE 874-T
COUPLING UNIT

Measurements at any frequency

By simply feeding an interpolation frequency into
the Calibrator's mixer along with the unknown signal,
you do not restrict yourself to measurements at
harmonics of the calibrator's fundamentals. Meas-
urement or standardization at any frequency from
10 kc to above 1000 Mc then becomes possible.

Type 1213-D Unit Time/Frequency Calibrator,
supplied with Type 1213-P1 Differentiator for
producing oscilloscope timing markers $310

Type 1203-B UnitPower Supply (recommended) $55

Type 480-P4U3 Relay Rack Panel for mounting
Calibrator and Power Supply $12

GENERAL RADIO COMPANY LOCAL SERVICE AND REPAIR

WEST CONCORD, MASSACHUSETTS For your convenience, the New York Office has a
’

Service Department, manned by factory-trained

Sales Engineering Office in NEW YORK: Broad Avenue at Linden, Ridgefield, New Jersey service engineers. This Department can supply

George G. Ross ¢ J. P. Eadie ¢ Peter Bishop ¢ Richard K. Eskelond
Tel: N, Y. 212 964.2722 « N. ). 201 943.3140 + TWX: 201 943.8249

prompt and efficient repairs or recalibration of
any G-R equipment, Considerable time can be
saved by taking advantage of these facilities.
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SECTION PROGRAMS

The following section programs have been arranged for
thc coming year.

October 26, 1963:

ombination ficld trip and outing to Aqueduct Race
Track to learn about the betting and totalizing electronic
equipment and to sce the horses run.

ovember 13, 1963:

Joint meeting of the Section and the PTGEWS. 1.

hognard of Hewlett Packard will speak on ‘“Patents” at
ITT Federal Laboratories, Nutley. Pre-meeting dinner at
the Copper Hood Restaurant.

December 19, 1963:

Joint field trip sponsored by the North Jersey and New
York cctions, to see the Western Electric plant at Kearny
including manufacture of telephone cable and telephone
apparatus. The trip will be by bus from Newark. Western
Electric will provide lunch.

January 15, 1964:

Lecture and inspection of the Public Service Electric
witching Station at Newark. R. N. Southgate of P. S. will
be the principal speaker. Bus transportation will be pro-
vided between the P. S. auditorium and the switching
tation.
February 19, 1964:

Students Night.

March 11, 13 or 14, 1964:
Probable date for annual Fellow  ight.

April 15, 1964:

Tentative arrangements have been made for a field trip
jointly sponsored by the Section and PTGCS to the Unicom
prototype at Bell Telephone Laboratories at Holmdel.

May and June 1964:
o programs sclections have becn made and suggestions
are welcome.
With respect to programs by the Professional Technical
Groups (PTG’s), reports to datc to the Section Program
ommittee are a follow :

PTGEC: Firm programs for September 17 and October [5.
Probable mceting dates for November 14, February
13, April 16, and May 14.

PTGCS: Firm programs for September 24 and November
19. Tentative programs for January 23 and April 5.

PTGAC: Firm programs for October 8 and February 19.
Probable meeting dates for November 26, March 10,
April 28, May 26.

PTGEWS: Firm programs for October 17 and November
13.

The NEWSLETTER congratulates the program com-
mittee and its chairman, Roger McSweeny, for an carly and
very impressive start in setting up this season’s programs.
Certainly a job well done.

The Newsletter, October 1963

Kiewsletter

Published monthly by the North Jersey Scction of the
Institute of Electrical & Electronics Engineers, Inc.

Volume 10 OCTOBER, 1963 No. 2

Decadline for all matcrial is the 25th of the second month
preceding the month of publication.

All communications concerning The ewsletter, including
editorial matter, advertising, and mailing, should be
addre ed to:
THE NEW LETTER
P.O. Box 241 - Morristown, N. J.
Telephone: JEfferson 9-4909

NEWSLETTER STAFF

Editor: Mike M. Perugini

Managing Editor: Bernard Meyer

Business Manager: Henry S. Evans

Associate Editor: Howard L. Cook

Associate Editor: H. Gordon Farley

Associate Editor: Charles Husbands

Associate Editor: Joseph A. Miller

Associate Editor: Paul Schwanenflugel
Associate Editor: Frederick 1. Scott, Jr.
Professional Groups Editor: Richard E. Radcliff

MEET THE STAFF

Paul Schwancnflugel for-
merly served with the Pro-
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Mr. Schwanenfiugel hold

a BEE degree from the

Polytechnic Institute of
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eering. He is also a regis-

tered professional engineer.
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ewark. He has al o worked at the Rome Air Development
enter in Rome, . Y.
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New BALLANTINE True RMS VTVM

Measures 10 uV to 320 V
regardless of Waveform

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

Our accuracy specification
of “2% of reading” is
far more accurate over
half the scale than for a
linear meter rated at
“1% of full scale.”

Model 320A  Price: $465
SPECIFICATIONS
Voltage Range............... 10 «V to 300v  Amplifier. .Choice of balanced or single ended,
(to 10,000 V with optional accessory) 5 cps to 4 Mc, up to 90 db gain, 50 V into
Frequency Range............. 5 cps to 4 Mc 20K load

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

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

Power requirements............. 115/230 V,
50-420 cps, 90W
Accessory (optional). ...... To measure up to

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

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

@

INC.

— Boonton, New Jersey

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

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

IEEE

CONTROL THEORY IS TOPIC
OF OCTOBER 8 MEETING

Dr. Bernard Friedland of General
Precision, Inc. will discuss the impact
of optimum control theory and Lya-
punov’s Second Method on the control
field.

MEETING NOTICE
RECENT DEVELOPMENTS IN

MODERN CONTROL
THEORY

BERNARD FRIEDLAND
AEROSPACE RESEARCH
CENTER

Place: GENERAL PRECISION, INC.
PLANT 3
1225 MC BRIDE AVENUE
LITTLE FALLS, NEW JERSEY

Date: TUESDAY, OCTOBER 8,
1963 AT 7:45 P.M.

Subject:

Speaker:

Blaombiald kve.
(Mentalaiv)

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

PHASE METERS

Direct Reading in .
0.001 cps to Vme
Accuracy 0.05° or 1%

DELAY LINES

Microwave to Audio
0.0l us to 200 ms

Variable Tapped Fixed
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A DAY AT THE RACES

We are off to the races on Saturday,
October 26. The Section will enjoy a
unique combination technical mcet-
ing and outing at Aqueduct, the
largest and most modern race track
in the country. This field trip will
provide an insight into the complex
automatic betting and totalizing mach-
inery as well as a chance to see the
horses run. You can even prove your
practical knowledge of probability
theory if you wish to do so.

Wives of members (but not children)
are invited to come with their husband
and they are promised an exceptionally
interesting day.

Aqueduct is one hour’s drive from
Northern Jersey with expressways or
parkways throughout the route as
shown on the adjacent map. Enter
the track grounds either from Conduit
Avenue (the parallel road of the South-
crn Parkway) or from Rockaway Boul-
evard. Gates open at 10:30 A.M.
Park in the clubhouse parking area
southwest of the grandstand. The park-
ing fee is $1.00. Gather at the club-
housc entrance promptly at 11 A.M.
The clubhouse is marked by multi-

square plaques and vertical
louvers.

The track can also be reached by
subway: 8th Avenue “A” train to
Euclid Avenue, and then change to
Rockaway train, getting off at Aque-
duct station where an overhead walk-
way leads to the track. Special ex-
press trains direct to Aqueduct leave
Manhattan from the downtown plat-
form of the Ind. station at 42nd Street
and 8th Avenue. Running time is 30
minutes and the first special leaves at
10:30 A.M. Many buses run to the
track from various parts of the metro-
politan area. For information call
Michigan 1-4700, Extension 355.

IEEE members should bring identi-
fication and they wiil be checked and
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admitted without charge. Normal ad-
mission to the clubhou e i $5.00, but
it will be bargain day for IEEE ladies.
They or other gucsts of members will
be admitted for $2.50 to cover the
ticket taxe . After cntering, the group
will gather in the small theater where
racing films are shown for a lecture
on the track and betting equipment.

Part of Main Distributing Frame in
Tote Room

Mr. Heyman of the American Total-
isator Company will describe the con-
duct of races, the machines for issuing
betting tickets, the central computer
which continuously fixes the odds, and
the automatic display equipment. After
a question and answer period, our
group will be conducted to reserved
seats in the clubhouse stands.

Lunch may be purchased at any one
of the three restaurants at the track.
Races begin at 1:30 P.M. After the
second race (the conclusion of the
Daily Double), about 2 P.M., the IEEE
group will be taken to the Totalisator
Room where Mr. Heyman will explain
the central electronic installations, the
computers, and the automatic display
control equipment. He will also dem-
onstrate one of the ticket issuing

stations and its electrical connections
to the center. The Money Room and
the sccurity precautions for guarding
the immense flow of cash will be
shown.

Races end at 6 P.M. but IEEE
members and their guests may leave
at any time.

Aqueduct racetrack cost $35 million
and it is the greatest sports structure
ever built in America. It can accom-
modate 80,000 persons, 15,000 auto-
mobiles, and 500 thoroughbred horses.
The grandstand with one million square
feet of space on four levels is the
largest of any track anywhere. The
main racetrack is a mile and an eighth
oval with a one mile grass course and
a seven furlong steeplechase course
inside the oval. Betting averages sev-
eral million dollars per day with higher
figurcs on Saturdays and holidays.

Our guide and mentor will be Mr.
Robert Heyman, a member of the
New York IEEE Section. He received
a BSEE from Purdue in 1947 and an
MBA from Hofstra in 1961. He has
been employed by the American Total-

isator Company in various capacities
since 1947 and he is now District
Manager for New York State. If you
behave well, Mr. Heyman may give you
a tip on the races.

The odds are you will enjoy this day.
5



Executive Committee Report

As part of a gencral program to better inform our membership,
Chairman Vadersen is relinquishing his “corner” to others, in order
that they may communicate more directly with the North Jersey Section
members. As Treasurer, I should like to summarize our fiscal situation
for you. The following background information may also be of intcrest.

In the past, operating only as IRE, our yearly budget for the
Northern Ncw Jersey Scction has run around $26,000.00. Of this,
approximately 70% of the income and disburscments arc in direct
connection with the publication of your Newsletter. A major part of
the balance is associated with the prescntation of the ten Section mectings
held through the year, and the Scction mecetings run by the Professional
Technical Group Chapters.

Our opcrations of the past ycar have been quitc different than
normal because of the smooth but somecwhat complicated gradual merger
of thc Northern New Jersey Section of IRE and thc New Jersey Division
of the New York Scction of AIEE. The major fiscal effect of this activity
was to increase our Newsletter circulation from an average of 4800
copies per month to over 6200 copics per month. These incrcased
costs were borne by the Northern New Jersey Section IRE Treasury.

In addition, IEEE Hcadquarters has changed the rebate policy
(source of the funds for Scction activitics, other than Newsletter adver-
tising) to a schedule of payment twice a year. As a result, our rcbate
income for the fiscal year ended on June 30, 1963, was onc-half of the
normal valuc. Since the second-half payment will be received this fall,
no net reduction of the magnitude of Scction income will occur, only a
shift in phase.

Even though Scction activitics had been merged effectively in the
spring of 1963, it was mutually decided to delay merger of the parcnt
sections’ funds until the closc of the fiscal ycar on June 30, 1963 and,
until separatc audits of thesc funds could be completed. Happily, these
audits were accomplished without difficulty and the funds of thc parcnt
sections were merged on July 18, 1963. The following statement indicates
the funds brought to the merged activity from the parent scctions.

IRE Savings ... $ 3,956.06
Checking ... 91996
Total IRE ... ... $ 4,876.02
AIEE Savings ... $ 6,424.00
Checking ... 2,602.26
Total AIEE $ 9,026.66
Grand Total $13,902.68

As a result of the diligent efforts of our Newsletter Business Manager,
Mr. Henry Evans, our sale of advertising for the Ncwsletter has becn
gratifyingly good. Further, as a result of advertiser advance payments,
our income in July and August has been such that our total cash as of
August 31, 1963 is slightly over $16,000.00. Thus, you can sec that
we are in a suitable fiscal position to properly serve our membership
with intercsting technical programs, stimulating field trips, and other
Section activities, our limitations being those of participation and imagina-
tion, rather than lack of funds.

Headquarters has asked all Sections to convert their fiscal year to
a calendar year basis, so we will have another financial summary for
you carly in 1964.
J. P. Van Duyne

NORTH JERSEY SECTION
IEEE EXECUTIVE COMMITTEE

SECTION OFFICERS

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

STANDING COMMITTEE

CHAIRMEN

Education ................ A. Paparozzi

Co-chairman ........ C. G. Gorss, Jr.
Facilitics .................... R. Winterstein
History and

Procedures ............ F. Polkinghorn
Membership .................. G. Tanguay

Co-chairman ........ M. Nuechterlcin
Nominations ........ J. Schwanhausscr
Program ... .. R. McSwecny

Co-chairman ................ M. Glander
Publicity ... J. Miller
Publications ............_.. F. I. Scott, Jr.
PTGAC ... G. Marmar
PTGCS ... . G. Karger
PTGEWS ... ... I. F. Stacy
PTGMTT ... H. Engclman
PTGEC ... ... D. Perry
Coordinator ............... R. E. Radcliff

NEWSLETTER STAFF

Business Manager ... H. Evans
Editor ... M. M. Pcrugini
Managing Editor ............... B. Meyer
Executive

Committee Meetings

October 2

November 6

December 4

January — 1964
February 5
March 4
April 1
May 6
June 3
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One in a Series of Informative Advertisements on General Instrument’s “Custom Built” ICP’s

Microcircuitry...for SMALL Production Runs

For Special Circuits that will NOT be Produced in Great Volume, GI MULTICHIP Technology
Can Provide the Ideal, ECONOMICAL Answer

ECONOMICALLY SPEAKING, the familiar “Monolithic”
Integral Circuit Package —in which all components are
built up on a single, shared substrate — is unsurpassed for
circuitry of a fixed, “standardized” character that can be
manufactured and sold in vast quantities.

SUCH CIRCUITS as Eccles Jordan Flip-Flops, for in-
stance, are used in 90% of today’s computers — and, of
course, each computer uses hundreds or thousands of them.
The high cost of tooling up to manufacture such a monolith
becomes insignificant when divided among the enormous
number of units that can be manufactured and sold.

BUT SUPPOSE you want a special circuit of your own
design — and suppose, further, that you can use only a few
hundred of them... Does this mean that you must abandon
the very real advantages of microcircuitry—? Far from it!
That’s where General Instrument’s highly advanced mult:-
chip technology can give you virtually all the advantages
of monoliths (plus a few that even monoliths don’t offer,
in some applications) at a tooling-up cost far below that
of a “made-to-order” monolithic ICP,

What Every Engineer Should Know
About GI Multichips

THE INDIVIDUAL components of GI Multichips are
batch-manufactured on individual wafers or substrates
by exactly the same techniques as are used in monolithic
circuits—except that each sili-
con wafer, instead of forming
the base for many different
components is used as the
substrate for a large number
of the same component—a
large number of identical
transistors, resistors, diodes,
or other circuit elements.
These components are later
“diced” apart, and then
assembled to your circuit design.

THE FLEXIBILITY of this process reduces the tooling-up
cost to a matter, usually, of only a few hundred dollars. ..
for although the finished circuit combination is custom-
made for you alone, the individual components can ob-
viously be combined in other configurations for other
customers.

Typical example of multichip circuits:
General Instrument NAND-Gate on
TO-5 header

THE NET RESULT — still speaking in terms of economics
—is a tooling-up cost that compares favorably with con-
ventional, bulky, discrete components on a circuit board
...but with the miniaturization, reliability, rapid switch-
ing-time and other outstanding advantages afforded only
by integral microcircuit techniques. But that’s not all. ..

Substantial PERFORMANCE Advantages, Too!

IN MANY APPLICATIONS, moreover, the capability of
a multichip circuit is definitely superior to that of the best
monolith. This is particularly true, for instance, where
parasitic coupling between components is undesirable or
intolerable, such as in high-frequency applications. Such
coupling is currently unavoidable in monoliths, because the
components share a common substrate—it is easily avoided
in a GI multichip. Something quite similar is true where
a heat-sensitive component must be isolated from a heat-
producing component. Because a GI multichip is composed
of separate substrate planes, isolation of components from
each other is a relatively simple problem.

A FURTHER technical advantage,in some applications, is
the fact that the GI Multichip technique permits the selec-
tion of substrate materials with physical parameters ideal
for each component —since only a single type of component
will be built on any particular wafer. In the monolith, of
course, the substrate must be a compromise in its bulk-
material properties, since it is shared in common by many
different kinds of components.

When It’s Hard to Decide —We’ll be Glad to Help

NEEDLESS TO say, the GI Multichip is not a panacea. We
make monoliths as well, and expect to continue making
them for many years to come. Each type has its place;
each has certain advantages over the other, depending on
the application, the requirements, the specific problem.
Our best advice is: when in doubt, please call on us. Our
experts will be happy to give you their unbiased, experi-
enced advice.

BUT WE do think the multichip story — all of it — should
be better known. We’ve compiled considerable literature
and data on the subject — all of which, of course, is yours
for the asking. To avoid delay, write to Jerry Fishel at the
address below.

GENERAL INSTRUMENT CORPORATION
SEMICONDUCTOR PRODUCTS GROUP

The Newsletter, October 1963

65 Gouverneur Street, Newark 4, New Jersey



PTGEC

ERROR CONTROL IS SUBJECT
OF COMPUTER GROUP

A panel of experts will discuss
ERROR CONTROL at a mecting
sponsorcd by the NJ Chapter of PTG
Electronics Computers. The meeting
will be held on October 15, 1963 at
ITT Communication Systems, Inc.

Without some direct or indirect type
of error control, data processing sys-
tems are vulnerable to various random
crror generating processes. As the usc
of computers and data processing
cquipment grows in the business, scien-
tific and communications field, a
thorough knowledge of the various
crror control techniques available now
and in the ncar futurc is vital to the
system and subsystcm enginecr.

During the course of the mecting, a
survey of the state-of-the-art of the
crror control field will be presented in
a tutorial manner and an attempt will
be madc to indicate the probable direc-
tion of future developments.

A question and answer period will
follow the presentations.

Mr. C. A. Dcutschle, holds a BS
in Electrical Engineering and an MS
in Physics from the Pennsylvania State
University. He is a Member of the
Technical Staff of ITT Communication
Systems, Paramus, N. J. Mr. Dcut-
schle’s major activities have been in
quantized communications and digital
computer systems. He is currently
cngaged in advanced communication
system planning.

Mr. T. G. Kuhn received a BS in
Electrical Engineering from the Univ.
of California at Berkeley. He is a
member of the Technical Staff of
Hughes Aircraft Co., Culver City,
Calif. and is a resident engineer for
Hughes Aircraft Co. at ITT Communi-
cation Systems. Mr. Kuhn’s work at
ITTCS has included data synchroniza-
tion, data transmission and error con-

FOR SOLID STATE DC POWER

FASTEST DELIVERY From stock, or shipped
10 days ARO.

WIDEST CHOICE Catalog lists over
3000 models.

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
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.

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

INCORPORATED

*,

A SUBSIDIARY OF BENRUS WATCH COMPANY, INC.

18 MARSHALL STREET, SOUTH NORWALK, CONNECTICUT

Represented by: Instrument Sales Co.,
P.0. Box 403, Ridgewood, N. J., Telephone GI 5-5210

MEET

trol. He is presently involved in devel-
oping standards for military communi-
cations. In his talk, he will discuss
crror control objectives and acceptable
error control standards for operators,
terminal equipments and transmission
links.

Mr. R. N. Watts holds a BS in
Electrical Engineering from the Uni-
versity of Miami and an SM in Elec-
trical Engincering from Massachusetts
Institute of Technology. He is a
Member of the Technical Staff of
Bell Telephone Laboratories, Holmdel,
N. J.

Mr. Watts experience has been con-
centrated in the areas of binary trans-
mission and error control. He will
present error statistics on various car-
rier links and will outline future areas
for investigation.

Mr. J. Cashman received a BS in
Electrical Engineering from the Uni-
versity of Illinois. He is a member of
thc Data Division of thc Communica-
tions Department of the U.S. Army
Rescarch and Decvelopment Labora-
tory, Ft. Monmouth, N. J. Mr. Cash-
man has worked on the AN/MYK
series of computer systems, Fieldata
tape terminals and the random access
memory for the CCIS-70 system. He
will discuss the hardware aspects of
error control in terminal units.

A pre-mecting dinner will be held
at Manero’s Stcak House on Route 17,
6 P.M.

Contact Mr. Louis Small for reser-
vations at HU. 9-7400.

MEETING NOTICE
Subject: ERROR CONTROL

Speakers: MR. J. CASHMAN
MR. T. G. KUHN
MR. R. N. WATTS

Moderator:  MR. C. A. DEUTSCHLE

Place: ITT COMM. SYSTEMS
PARAMUS, N. J.

Time: 8 P.M.

Date: OCTOBER 15, 1963

Pre-Meeting 6 P.M.

Dinner: MANERO’S STEAK
HOUSE

RT. 17, SOUTH OF ITTCS
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Millimeters to
Microns

Microwave technology is advancing
into new areas using wavelengths as
short as millionths of a meter. For
example, in the immediately forseeable
future, laser-generated light beams are
expected to open broad new communi-
cations channels beyond the expecta-
tions of optimistic engineers of just a
few years ago.

This series is designed to survey this
rapidly developing technology for en-
gineers with a variety of background
and working interests. By obtaining
lecturers who are actively engaged in
these new disciplines and combining
them on one program, non-specialists
and specialists alike are expected to
find the series a good background
study and a rcport on current develop-
ments.

The meetings will be held at the
Western Union Auditorium in lower
New York City. Subways and buses
stop at the door. Street parking is
available after 6 P.M. on most local
strects in the immediate vicinity of the
building.

Registration Information

Registration fee for the series is $5
for members of IEEE, $8 for non-
members and $1 for students. Regis-
trations must be made in advance.
To register, send check payable to
“Communications and  Electronics
Division, New York Scction, IEEE”
and stamped sclf-addressed envelope
to Mr. F. Sellinger, American District
Telegraph Co., 155 Sixth Ave., New
York 13, N. Y.

Component Course

The Education Committee, Ncw
York Section, |EEE, has scheduled a
eries of lectures on electronic com-
ponents beginning October 8, 1963
and running for six consecutive Tucs-
day evenings. The meetings arc plan-
ned for 7 to 9 P.M. at the Western
Union Auditorium, 160 West Broad-
way, New York City. Plenty of frce
parking is available.

Iron components, relays, capacitors
and resistors will be covered during
this fall lecture series. The material
presented at the lectures will be avail-
able as printed notes and will be distri-
buted to those in attendance. This
will make the data available as a desk
top reference and will prove valuable
in daily design and specification
activity.
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For each of the components pre-
sented, the following will be discussed:
1. Basic and theoretical modes of

operation, including physical and

mathematical exposition.

2. Latest statc of thc art by those
actively working with them at the
present time.

3. Methods of specification and test.

Reliability Group

Meetings

The 1963-64 season of the Mctro-
politan  hapter of the PTG on Relia-
bility will begin on October 18, 1963
with the Fourth Annual New York

onference on Electronic Reliability.
This Conference is sponsored jointly
by the PTGR, the PTG on Component
Parts, and the PTG on Product Engin-
eering and Production. Information
concerning this Annual Conference will
be found elsewhere in this issue.

On November 18, 1963, the Chapter
will mect at the Burroughs Corpora-
tion, 215 Park Avenue (Corner 18th
Street), New York City, 7:45 P.M.
The program for this occasion will be
a panel discussion on “The Role of
Standards in Reliability”. The pancl-
ists will be Harold R. Terhune, I.T.T.
Federal Labs; Barney A. Diebold, U.S.
Army Signal Materiel Support Agency,
Fort Monmouth; and Clayton Senneff
of the Allen-Bradley Company. Mr.
Terhune will represent the viewpoint
of the equipment manufacturer and
designer; Mr. Diebold will take the
point of view of the military intcrests;
and Mr. Scnneff will state the com-
ponent manufacturer’s position. The
session will be moderated by P. S.
Darnell of the Bell Telephone Labora-
tories.

Advance Notice of Seminar
Early details on an all day seminar
cheduled by the Instrumentation Divi-

sion of the New York Section are:

Event: All day seminar

Title: Shock and Vibration Measure-

ment

Date: November 14, 9 A.M.

Place: United Engineering Center, 47
treet and First Avenue

Registration Fce: $8.00; $1.00 for en-

gineering society student members
For advance registration, checks

payable to Instrumentation Division,

New York Section, IEEE should be
ent to John J. Dietz, Instrument Divi-

sion, McGraw-Edison Company, 51

Lakeside Avenue, West Orange, New

Jersey.

Presents

Mixer-Preamplifiers

RF Mixer Frequency Ranges:
100 mc. through 40 Ge.
up to octave bandwidths.
IF Preamplifier Frequency Ranges (mc.):
30, 60, 70, 105, 120, 160, 238, 250
Noise figure (mixer plus IF preampll-
fier): as low as 7.5 db.

IF and RF Amplifiers

Octave Amplifiers:
40 mc. to 1000 mc.
RF Amplifiers and Preamplifiers:
10 mc. to 1500 mc.
bandwidths from 10 mc. to 90 mc.
nolse figures as low as 2.5 db.
IF Amplifiers and Preamplifiers:
10 mc. to 200 mc.
bandwidths from 2 mc. to 100 mc.
noise figures as low as 1.5 db.

Log Amplifiers and AFC units,

Available in tube, transistor and nuvistor types.
Phone or write for further information and catalog.

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

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

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



Engineering Representatives

NEW  REDGOR

CORPORATION
ALL SOLID STATE

DIFFERENTIAL
DC AMPLIFIER

at a new low price of $585.

REDCOR MODEL 361400 ...

with an output of =10 volts at =100
milliamperes, fixed bandwidths up to
100 kcs (no soldering required to change
bandwidth-determining capacitors), gains
of 10 to 1000 in 4 steps, with +0.02%
DC accuracy, =0.01% linearity, ==0.01%
stability, and 1000 megohms input im-
pedance.

A unique packaging concept that provides
a completely self-contained amplifier
with all rack mounting hardware supplied
... at a minimum cost.

FOR COMPLETE SPECIFICATIONS
CALL OR WRITE TODAY!

375 Passaic Ave,, Caldwell, New Jersey
CApital 6-7800
New York: BOwling Green 9-4339
Philadelphia Branch e WAverly 7-1200
947 Old York Road, Abington, Pa.

REPRESENTING

Airborne Instruments Lab.  Rutherford Electronics Co,

Div, of Cutler-Hammer  Sanders Associates, Inc,
Atlantis Electronics Corp.  Spencer-Kennedy Lab., Inc,
Electronic Associates, Inc. Sperry Microwave E{ectronics Co.
Lavoie Laboratories, Inc,
Redcor Corporation
Rohde & Schwarz

Div. of Sperry-Rand Corp.
Trygon Electronics, Inc,
Weldmatic, Div. of Unitek Corp.
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PTGEWS

How Our Words
Become The Dictionary

The fascinating workings of dic-
tionary design will be the subject of
the October | 7th meeting of PTGEWS.
Dr. Charles R. Sleeth will discuss
dictionary making at the Kearfott
Auditorium in Little Falls after a din-
ner at the Robin Hood Inn in Clifton.

Dr. Sleeth will speak from his ex-
perience as an Associate Editor of the
G. & C. Merriam Company where he
worked on Webster’s Third Interna-
tional Dictionary and Scventh New
Collegiate Dictionary.

His talk will cover information
sampling taken from the ever changing
reservoir of common usage, informa-
tion selection, and production of copy.
More specifically, Dr. Sleeth will re-
mark on the roles of specialists and of
general definers in the editing process.
He will cover the highlights of pro-
nunciation, synonymy, and the stand-
ards applied in admission, rejection, or
limited usage of words.

Of particular interest to the engin-
cering community will be the ctymol-
ogy of words, especially the unique
histories of trade words that have come
into common usage.

THE SPEAKER

Dr. R. Slecth is presently Assistant
Professor of English at Brooklyn Col-
lege. A Rhodes scholar, he entered
Oxford University in 1934 where he

English Language and Litera-
ture, achieving First Class Honours in
1936. Dr. Slecth then continued his
graduate work, this time in philology.
He has taught both English and
German at Princeton University after
recciving his doctorate there in 1941.
In 1946, after a stint in the Army, he
returned to Princeton University where
he was responsible for the entire grad-
uate coursc program in German Lan-
guage and Literature (through 1500
AD).

Dr. Slecth was affiliated with the
G. & C. Merriam Company before
accepting his present position.

He is married and the father of
three children.

October 17th, Thursday

DINNER—6:00 P.M.
Robin Hood Inn
1129 Valley Road
Clifton, N. J.

Pl. 4-4510

MEETING—8:00 P.M.
Kearfott Auditorium
Kearfott Division
1225 McBride Avenue
Little Falls, N. J.

Writing-Improvement
Programs

A two-day seminar on writing-im-
provement programs for engineers will
be conducted by the Professional Tech-
nical Groups on Enginecring Writing
and Speech and on Education. The
meeting, to be held in New York City
on February 24-25, 1964, will provide
an opportunity for cngincering mana-
gers, training directors, and publica-
tions specialists to exchange informa-
tion on problems in enginccring
communications and on methods of
solving them.

Each session during the seminar will
consist of a series of short papers, fol-
lowed by open discussion. General
arcas of discussion will include, but
will not necessarily be limited to, the
following:

I. Specific needs of engineers for

writing-improvement training.

2. Course content, approach to sub-
ject, methods, and results of
various training programs.

3. Program administration: in-plant
Vs. university courses; intensive
vs. part-time training; facilities;
ctc.

4. Evaluation of existing programs
and recommendations for the
future.

Tho ¢ interested in presenting a
paper hould end a brief summary to
the Seminar  hairman, Charles A.
Meyer, RCA, Harrison, N. J., by Nov-
ember |5th. Others interested in re-
ceiving further details concerning the
program and should also
write to Mr. Meyer for future mailings.
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PTG on
COMMUNICATION SYSTEMS

CHAIRMAN'S
MESSAGE

Gunther (Gus) Karger

The exccutive committec of the
PTGCS chapter has made a sincere
cffort to bring its members and all
interested section members a program
of important and timely subjects. Last
month, if you did not attend our event,
we presented Major General John B.
Bestic, USAF who discussed the
National Military Command System
(NMCS) with particular emphasis on
Survivable Communications. General
Bestic was well qualified to speak on
this subject since he is the person who
heads it.

The cvents planned for the future
are:

November 19

RADA (Random Access Discrect

Address)

A New Tool for

B. V. Blom,

ITT Communication Systems, Inc.

ommunications

January 23
VOCODERS WITH
DEMONSTRATION

Bell Telephone Laboratorie
Arnold Auditorium
Murray Hill, N. J.

April
INSPE TIO TRIP TO THE
UNI OM PROTOTYP

Bell Telephone Laboratorics
Holmdel, N. J.

Further details concerning the above
meetings will be announced on this
page in the month during which the
meeting is scheduled. Mark your cal-
cndar NOW so that you will remember
to laok for these details.

Your committee invites suggestions
and we will be pleased to hcar from
you. Kindly address your suggestions
or comments to the following address:

G. Karger
ITT COMMUNICATIONS
SYSTEMS INC.

Route 17, Paramus, N. J.
201 HU 9-7400

Microwave

The New York Chapter of the
PTGMTT (Microwave Theory and
Techniques) will hold a lecture series
on microwave impedance matching.
The lectures will be held on five con-
secutive Tuesday nights, November 19
through Deccember 17 at the Genceral
Telephone Laboratories (Sylvania) in
Bayside, Queens. The speakers and
topics arc as follows:

Tickets for the lecture serics are

Lectures Set

priced at $6.00 (PTGMTT Members),
$7.00 (IEEE Mcmbers), $8.00 (Non-
Members) and $3.00 (Students). Single
admission is $1.50 (IEEE Members)
and $2.00 (Non-Members).

Further information about the lec-
tures and tickets may be obtained from
Mr. Adrian C. Gately or Mr. Leonard
J. Kaplan, New York U niversity, Elec-
trical Engineering Department, Bronx,
New York 10453, (Ludlow 4-0700).

Introductory Lecture, Smith
Chart and Circle Diagram

Waveguide Junction

ovember 19 Professor Don J. R. Stock
New York University
ovember 26 Professor Walter K. Kahn
Polytechnic Institute of
Brooklyn
December 3 Dr. Richard LaRosa

Hazeltine Corporation

Dr. Henry J. Riblet
Microwave Development

December 10

Laboratories

Deccember 17

Brooklyn
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Professor Lowell 1. Smilen
Polytechnic Institutc of

“Fano Type” Matching and
Extensions

Non Uniform Transmission
Lines and Quarter Wave
Transformers

Active Networks in Impedance
Matching

Presents

te ELASCO

transistorized power supplies:

Minisource Series M and V—Modular
input: 105-125 vAC; 60-400 cps
output voitage: 3-200 vDC
output current: 50-500 ma
regulation: 0.05% typical;

0.1% maximum

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

Series SV—Modular

input: 105-125 vAC, 60-400 cps

regulation: 0.05% typical;
0.1% maximum

ripple: 0.1% peak to peak

Output: | Voltage Current
SV-1A 4-50 vDC 1 Amp
8V-2A 4-50 vDC | 2 Amps
8V-3.5A | 4.50vDC | 3.5 Amps
SV-5A 4-50 vDC 5 Amps
$V-10A 4-32vDC | 10 Amps

Also available: special configurations for
military and commercial applications.

Other ELASCO products:

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

Phone or write for further information and catalog.

44 No. Dean St. 11 Commercial St.
Englewood, N. J. Plainview, L. I, N. Y.
(201) LO 8-0808 (516) GE 3-0808
REPRESENTING
Alfred Electronics Fleetwood Labs
Analab Instrument Jerrold Electronics
Calvert Electronics LEL, Inc.
CML Liquid Heat Co.
Dielectric Products ~ Lumatron Electronics
E&M Laboratories Nesco Instruments
Elasco, Inc. TACO
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Institute of Electrical & Electronics Engineers
Fall 1963 Study Group
North Jersey Section

SURVEY COURSE ON ADJUSTABLE SPEED DRIVES

Today’s modern industrial plant is turning more and
more to the various makes and types of variable speed
drives to take advantage of the flexibility and future adapta-
bility offercd over and above that of thc constant motor
drive. Yet, in many plants there is still a lack of complete
understanding of all the types of drives available and
application of thc corrcct drive for cach specific requirc-
ment.

This study group is intended to give a broad back-
ground on the fundamentals basic to any of the variable
speed drives available and then launch into the various
types, makes, applications and comparison of those offered
in today’s market. Each session dealing with a particular
type of drive will be given by that company considered a
leader in the manufacture and application of that drive.
The first sessions on fundamentals and overall coordination
of this study group will be handled by Mr. J. L. Barbi of
the Westinghouse Electric Corporation, an Application
Engineer who has specialized in all variable speed applica-
tions for over 20 years and who has conducted similar
study groups during that time.

The course is designed for those having very little exper-
ience and knowledge of drive fundamentals. It will not
get too complex but will strive for an overall understanding
of the types available and the best application of each so
that those attending can correctly apply a drive for their
rcquirements.

Starting ... Thursday, October 10, 1963
Time .. 6:30 P.M. to 8:30 P.M.
Location:

Vail Hall, Bell Telephone Bldg., 540 Broad Street,
Newark, N. J.

Registration Fee:
$20 to members of IEEE, ASME, AIME, ASCE,
AINE, PE — $25 to others. A $5 discount will be
allowed for all registrations reccived before the first
session.

Send Advance Registrations to:
Mr. A. J. Dolan, Westinghouse Electric Co., 1180
Raymond Boulevard, Newark, N. J.

Make checks payable to:
North Jersey Section IEEE.

Enclosed is a check for $.............._......_. for advance
registration for the “Adjustable Speed Drives” Study Group.

Name

Home Address

Firm

Position ... Memberof ...
Business Address .............o. oo
Business Phone ...
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Session 1 ... Thursday—October 10, 1963
Fundamentals of AC and DC Machines as applied
to Adjustable Specd Drives.

SPEAKER—IJ. L. Barbi
Westinghouse Elec. Co.
Newark, N. J.

Session 2 ... Thursday—October 17, 1963
Fundamentals (continued) and Wound Rotor
Motors and Rcctiflow Drives.

SPEAKER—IJ. L. Barbi
Westinghouse Elece. Co.
Newark, N. J.

Session 3 ... Thursday—October 24, 1963
Single Motor Adjustable Voltage DC Drives
SPEAKER—Representative of

Reliance Electric &
Engineering Company

Session 4 ... Thursday—October 31, 1963
Multi-Motor DC Drives and their Applications
SPEAKER—J. L. Barbi

Westinghouse Elec. Co.
Newark, N. J.

Session 5 ... Thursday—November 7, 1963
Static Type DC Drive Packages, both SCR and
Magnetic Amplifier.

SPEAKER—IJ. Colligan
Electro-Dynamic Div.
of General Dynamics
Avenel, N. J.

Session 6 ... Thursday—November 14, 1963
Eddy Current Coupling Drives
SPEAKER—G. Lott

of Wolock & Lott
Union, N. J.

Session 7 ... Thursday—November 21, 1963
Mechanical Adjustable Specd Drives and Adjust-
able Frequency Drives.

SPEAKER—Representative of
U.S. Electrical Motors

Session 8 ... Thursday—December 5, 1963
Overall Comparison of Various Types of Drives

SPEAKER—James Freeman
General Electric Co.
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PTGMTT

Beam Forming and Steering Techniques
For Phased Array Antenna Systems

Mr. R. S. McCarter of Bell Tele-
phone Laboratories, Inc., Whippany,
New Jersey, will speak at the October
16th  PTGMTT meeting on *“Beam
Forming and Steering Techniques for
Phased Array Antenna Systems”. The
meeting is scheduled for the Arnold
Auditorium, Bell Telephone Labora-
tories, Murray Hill, New Jersey at
8:30 P.M. The pre-meeting dinner will
be at 6:30 P.M. at the Bottle Hill
Tavern, Madison, New Jersey.

Recent Developments

In recent years the development of
new microwave components have stim-
ulated interest in phased array antenna
systems for a wide variety of applica-
tions. To perform these tasks a large
number of beam forming and steering
techniques have been proposed. The
selection of a technique for any specific
application is aided by grouping the
many beam forming and steering
methods according to some of their
major characteristics. These categories
include a ray bandwidth, processing
bandwidth, separation of beam form-
ing and beam steering, cost, effect of
adding independent signal channels or
beam clusters. An explanation of sev-
eral of the promising techniques will
be presented as well as a classification
of all techniques known to the speaker.

THE SPEAKER

Mr. R. S. McCarter received a
BSEE degree from Texas A and M
College in 1957 and an degree
from NYU in 1959. He joined Bell
Telephone Laboratories in 1957 and
worked on microwave ferrite devices
for phased arrays until early 1961.

Since that time he has been working
on radar systems that utilize phased
arrays. He contributed to the selection
of the beam forming and steering tech-
niques of those systems.

MEETING NOTICE
BEAM FORMING AND
STEERING TECHNIQUES
FOR PHASED ARRAY
ANTENNA SYSTEMS.
MR. R. S. MC CARTER,
BELL TELEPHONE
LABORATORIES
ARNOLD AUDITORIUM
BELL TELEPHONE
LABORATORIES,
MURRAY HIIL, N. J.
8:30 P.M.
OCTOBER 16, 1963
6:30 P.M. AT THE
BOTTLE HILL TAVERN
MADISON, N. J.

Subject:

Speaker:

Place:

Date:

Pre-Meeting
Dinner:

Microwave Component Needs

Specific design requirements for
components needed in next-generation
air surveillance radars will be spelled
out in detail at the first Conference on
Microwave Component Needs, to be
held Sunday, November 3rd, 1963, 2
to 4:30 P.M. at the Sheraton-Plaza
Hotel, Boston, Mass.

Senior design specialists in aircraft
surveillance radar will state their needs
at the conference. The quasi-off-the-
record nature of the meeting (proceed-
ings and transcripts will not be pub-
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lished) is expected to encourage frank
mention of detailed performance fig-
ures, quantities, and dollars.

Tickets for the Conference, including
an informal cocktail klatsch with the
speakers and participants, are available
at $7.50 per person from:

Dr. Howard Scharfman

Spencer Laboratory

Raytheon Company

Burlington, Massachusetts

Checks should be made payable to
the Electronic Industries Association.

Presents

the new

ALERED ELECTRONICS

ultra-flat Sweep Signal Generators:

bolometer-leveled

+0.5 db over entire band

=+ 0.1 db over any 100 mc portion
fast response for scope presentation
transistorized—10%2" height—60 Ibs.

with 0-60 db calibrated

attenuator
631D 1-2 Ge
6320 2-4 Ge
633D 4-8 G
without callbrated
attenuator
831A 1-2Ge
832A 2-4 Ge
833A 4-8 Ge
835A 8-12.4 Ge
837A 12.4-18 Ge

Also:

Model D120 broad-band flat Crystal Detector
1-11 Gc frequency response =1 db
(to 12.5 Gc on special order)

Matched Crystal Detector Sets

Model Freq. Match
D121 1-4 Ge 0.25 db
D122 4-8 Ge 0.25 db
D123 7-11 Ge 0.5 db

Phone or write for further information and catalog.

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

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

REPRESENTING
Alfred Electronics Fleetwood Labs
Analab Instrument Jerrold Electronics
Calvert Electronics ~ LEL, Inc.
CML Liquid Heat Co.
Dielectric Products Lumatron Electronics
E&M Laboratories Nesco Instruments
Elasco, Inc. TACO
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Fourth Conference
On Electronic
Reliability
To Be Held

The Fourth New York Conference
on Electronic Reliability will be held
at the United Engineering Center, New
York City on Friday, October 18.

The all day meeting is sponsored
by the metropolitan chapters of the
IEEE Professional Technical Groups
on Reliability, Product Engineering and
Production and Component Parts.

Four technical sessions are planned,
two in the morning and two in the
afternoon. The morning sessions will
start concurrently at 8:30 A.M. and
the afternoon sessions at 2:00 P.M.

REGISTRATION INFORMATION

The registration fee is $5.00 for
members and $7.50 for non-members
which includes one copy of the con-
ference proceedings. Additional copies
of the proceedings may be purchased
at $3.00 each for members and $5.00
each for non-members.

Proceedings of the 2nd and 3rd con-
ferences can be purchased from Mr. E.
Murphy, Sperry Gyroscope Co., Mail
Station 1A36, Great Neck, N. Y.

Advance registration may be made
by sending a check made payable to
“New York Conference on Electronic
Reliability” to Mr. E. Murphy (Ad-
dress above).

Door Registration will begin at 8:00
A.M. on October [8.

Morning Session 1A — Reliability
Engineering, 8:30 A.M.
Moderated by Paul Darnell

Economic Balance in Reliability Objec-
tives
Gregor L. Hetzel, Bell Telephone
l.aboratories

The relationships between system char-
acteristics such as performancc, reliability,
maintainability, etc., have to be estimated
utilizing past experience and existing pre-
liminary system information. Trade-offs
between these characteristics are then evalu-
ated to arrive at a system developmental and
operational plan which realizes the system’s
intended function at minimal total cost.

Economics of Implementing Reliability
Objectives

George H. Ebel, Fairchild Camera &
Instrument Corp.

An effective reliability program must be
economically justifiable. That is, the total
system cost should be reduced as a result
of the reliability program. A discussion of
various tools and techniques to achieve a
more efficient program will be presented.

14

Demonstrated Consequences of an Eco-
nomically Balanced Reliability Program
William H. Von Alvcn, Arinc Research
Corp.

In recognition of the nced for improve-
ments in systems cffectivcness and opcra-
tional readings, the Department of Defense
has established by Instruction 3200.6 (7
June 1962) the Technical Development Plan
(TDP). The TDP, applied to new systems,
requires that considerations be given to
orderly planning for reliability and main-
tainability as well as to performance require-
ments, initial and operating costs, delivery
schedule, and personncl rcquirements. This
plan also requires the establishment of ap-
propriate tests and evaluation procedures
for the new system, which will include
consideration of adequacy of the system
design, reliability and maintainability.

Morning Session 11A — Parts Relia-
bility, 8:30 A.M.
Moderated by Terry Utz

Application Reliability of Integrated
Semiconductor Circuits
Paul Buckler, Texas Instruments, Inc.

Over three years ago a reliability program
for integrated semiconductor networks was
initiated with a resultant flow of data and
information to the industry. Specific bene-
fits have resulted from this program. These
will be presented with electrical data,
reliability indicators, radiation effects, dc-
signs and package innovations useful to the
application of integrated semiconductor
networks.
Establishment of a Reliability Testing
Program
Earl P. Reed, Sylvania Electronic Systems

This paper describes the thin film micro-
electronic program of the Sylvania Elec-
tronic Systems Microelectronics Laboratory.
A brief description will be presented of
manufacturing techniques, process controls
and inspection procedures. Applications of
thin film microcircuits and their advantages
and limitations will also be discussed.
Application Reliability of Micromodule
Donald T. Levy, Radio Corporation of
America

Since the start of the Micromodule pro-
gram six years ago, the primary objective
has been to achieve an exceptionally high
level of performance and reliability. The
establishment of Micromodule reliability has
required an integrated four-fold program,
whose accomplishments are described in
this paper.

Afternoon Session 1P — Reliability
Mathematics, 2:00 P.M.
Moderated by Victor Selman

Markov Processes Applied to Aerospace
Systems Reliability Models

N. G. Jagodinski, Sylvania Electronic
Products Corp.

A mathematical technique was developed
for application to operational equipment
to provide a dynamic reliability program
capable of instantaneously forecasting the
probabilities of mission success at any time
during the mission. The technique is based
on the application of the Markov process
and matrix theory to operational equipment.

Calculation of Circuit Reliability by Use
of Von Neumann Redundant Logic
Analysis
Dr. N. T.
University
In determining the reliability of circuits
with redundant paths, it often becomes
necessary to utilize complex mathematics
which include Boolean algebra, conditional
probabilities, etc. The flip-lop permutation
problem of closing when normally closed,
closing when normally open, is especially
difficult to be handled conveniently by the
usual mathematics. The works of Von
Neumann include mcthods of handling these
problems by use of algorithms which can
greatly reduce the amount of computation
necessary to determine the reliability of a
multi-channel redundant circuit design.

The MTBF and Avuailability of Com-
pound Redundant Systems

Ronald Dick, International Electric
Corp.

This paper deals with A subsystems with
similar failure and repair rates for each
subsystem where no more than N out of
A may fail and the system be considered
operative. The MTBF starting in any
state is found for any A and N. The rela-
tionship between MTBF and steady state
solutions is given. The thcory is illustrated
for the case N-1 and A-2, which is the well-
known Epstein-Hosford case of two ma-
chines in parallel.

ri amore, Gicorge Washington

Afternoon Session 11P Product
Reliability, 2:00 P.M.
Moderated by Robert Gauger

Reliability: The Design-Production Inter-
face

E. F. Dertinger, Raytheon Corp.

Constraints on time and money and mis-
match between Design and Production result
in not applying all the reliability and quality
control techniques during the design phase
in order to optimize thc achicvement of
reliability during production. Suggestions are
made as to how to apply reliability and
quality control techniques in parallel with
design effort.

Product Reliability Through Manage-
ment of Men and Machines

Charles C. Tyler, Western Electric Co.

It is recognized that technical competence
will not in itself produce product reliability.
Neither will management competence in
itself produce reliability. The two are inter-
dependent and the total mutual output from
them determines the overall effectiveness of
the manufacturing program for product
reliability. The paper will discuss objectively
the importance of this mutual effect.

Can Reliability Survive the Hazards of
Cost Reduction?

Marvin Kaplan, l.oral Electronics Corp.

This paper deals with reliability oriented
techniques which must be considered when
implementing value engineering in a product
or design. In the same manner that cost
reduction can be accomplished without
degrading quality, so can value engineering
be utilized without affecting specified relia-
bility parameters.
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High-Speed QOscilloscopes
with General-Purpose Utility

Type 580A Series with a Type 82 Dual-Trace Unit

®m DUAL-TRACE OPERATION with 4 operating modes and independent
controls for each channel—for individual attenuation, positioning, inversion,
and ac or dc coupling as desired.

m PASSBAND typically DC-TO-85 MC (3-db down) at 100 mv/cm (12-db down
at 150 Mc), and typically DC-T0O-80 MC (3-db down) at 10 mv/cm.

m CALIBRATED SENSITIVITY in 9 steps from 100 mv/cm to 50 v/cm, and
in 10X Amplifier Mode, from 10 mv/cm to 5 v/cm, variable between steps.

E INTERNAL AND EXTERNAL TRIGGERING to 150 Mc.
B SWEEP RANGE from 10 nsec/cm to 2 sec/cm.

m SUPPLIED SMALL SIZE PASSIVE PROBES increase input R to 10
megohms and decrease input C to approximately 7 pf., with risetime (of probe,
plug-in unit, oscilloscope) at over-all sensitivity of 100 mv/cm at approximately
4'4 nsec.
PLUS

m COMPATIBILITY WITH 17 LETTER-SERIES PLUG-INS to permit
differential, multi-trace, sampling, other laboratory applications —when used
with Type 81 adapter.

TYPE RM 585 A OSCILLOSCOPE

Type RM585A Oscilloscope, illus. . . $1825
Type 585A Oscilloscope. . . . . . $1725

Types RM585A and 585A have 2 modes of
calibrated sweep delay ranging from 1 usec
to 10 seconds.

Type 581A Oscilloscope. . . . . . . $1425
No sweep-delay capabilities . . . but other
features similar to Type 585A Oscilloscope.

Type 82 Dual-Trace Unit
Type 86 Single-Trace Unit

FOR A DEMONSTRATION, CALL YOUR TEKTRONIX FIELD ENGINEER

Dual-trace display of input and output pulses of a
transistor amplifier at 10 nsec/cm—with lower trace
delayed 1 nsec by amplifier under observation. Type
585A/82 combination can display time coincidence
between input channels with no measurable differ-
ence at 10 nsec/cm.

Display of a 250 Mc Sine Wave at 10 nsec/cm, using
the H. F. Sync Mode. In this mode, the Type 585A/82
combination can display steady signals from 5 Mc
to 250 Mc, with a fraction of a cm of displayed
amplitude.

Display of a fast transient at 10 nsec/cm, using
single-sweep operation and the Tektronix C-19 Cam-
era. Single-sweep feature of the Type 585A/82 com-
bination facilitates photographic recording of most
one-shot phenomena.

Typical frequency response and internal triggering
characteristics of Type 585A/82 combination—show-
ing minimum number of cm necessary for triggering.

Type 81 Plug-In Adapter

Adapter allows insertion of Tektronix letter-
series plug-ins. Band-width (to 30 Mc) and
Sensitivity depend upon plug-in used.

Oscilloscope Prices without plug-in units.

Tektronix, Inc. union FiELD OFFICE I

400 CHESTNUT STREET + UNION, N.J.
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INSTRUMENTS

@ MODEL 691A MICROWAVE SWEEP OSCILLATOR

VERSATILE, NEW () SWEEP
OSCILLATORS

Both Hewlett-Packard Model 691A (1-2 gc) &
Model 692A (2-4 gc) Microwave Sweep Oscil-
lators feature 3 modes of sweep operation... In
the “normal” sweep mode, the output frequency
is swept in either direction between two contin-
uously adjustable limits. In the “A F” mode, fre-
quency is swept about an adjustable center
frequency. Two independently adjustable fre-

markers can amplitude modulate in both
“normal” or “A F" modes, an especially useful
feature when making an X-Y recording or observ-
ing the sweep of an oscilloscope.

The frequency marker controls can also be used
to establish sweep limits for a third mode of
operation (similar to the “normal” mode).

Push-button mode selection makes it easy to
first sweep the entire pass band of the filter's
rejection region — without having to re-adjust
sweep limits.

Both oscillators use electrically-controlled PIN
diodes for modulation and attenuation. This
makes it possible to remotely-control amplitude
as well as output frequency.

The many features of «_ ; 691A & 692A Sweep
Oscillators add up to versatility ... Why
not call your RMC Field Engineer for detailed
specs and application info?

DYMEC DY-2041A X-BAND STABILIZED
OSCILLATOR SYSTEM

DYMEC'S HIGHLY STABLE
MICROWAVE SIGNAL SOURCE

The DY-2041A X-Band Stabilized System is a
new system which phase locks signals produced
by a microwave oscillator to a crystal reference.
It combines the new DY-2655A Microwave Oscil-
lator and @ 716A Klystron Power Supply with
the Dymec DY-2650A Oscillator Synchronizer.

The standard system supplies a series of fre-
quencies between 8.2 and 12.4 gc, specified to
within 20.001% with minimum power output of
50 milliwatts.

The DY-2650A incorporates the automatic phase
control technique to lock the klystron oscillator
to an internal crystal reference to achieve a short
term stability of 1 part in 108 (averaged over 1
second), long term stability of 1 part in 10¢ per
week, and temperature stability of 1 part in 109,
0to 50°C.

The system incorporates an automatic search
device which insures rapid, positive locking of
the klystron to its set frequency. Phase locking
completely eliminates klystron drift, and mini-
mizes all incidental fm caused by klystron noise
and mechanical shock.

Your RMC Field Engineer has full specs on the
DY-2041A System priced at $4,200.



