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JOINT ASME-IEEE FALL STUDY COURSE 
ENGINEERING MATERIALS AND T IIEIR USE 

A SERIES OF 9 LECTURES 

This series of coordinated lecturcs has been 

organized to train the graduate engineer in  
the theory underlying the propertie of engi

neering materials and to facilitate the applica
tion and proper use of these materials in  
modern engineering design. 

PLACE: N. J. Telephone Company - Vail 
Hall, Broad St., Newark (see map ) .  

TI M E :  7 : 00 P.M . Thursday evenings, Oct. 
1 3, 20, 27; Nov. 3, 1 0, 17; Dec. 1, 8, 15. 
There will be no lecture Thanksgiving 
Day. 

A comprehensive series of notes will be 
provided with this course which will  be a 
convenient reference for the engineer in his 
future work. 

FEE: A M E  or IEEE Members - $25. 
Non Members - $35. There will be 
a $5 discount for paid registration post
marked no later than Oct. 1 0, 1966. 

All lectures will be held on Thursday evenings. 

DATE LECTURE TOPIC 
Oct. 13 

Oct. 20 

Oct. 27 

Nov. 3 

Nov. 10 

Nov. 17 

Dec. 1 

Dec. 8 

Dec. 1 5  

J. 

2. 

3 .  

4. 

5. 

6. 

7. 

8. 

9. 

"Structure; Origin of Propertie ," by Dr. J. H. Wernick, Head, Physical 
Metallurgical Research Dept., Bell Telephone Laboratories, Inc. 

"Alloys, Solid State Reactions, and M agnetism," by Dr. J .  H .  Wernick. 

"Mechanical Properties of Metals," by Mr .  P. R.  White, Supervisor, Metal
lurgical Engineering Dept., Bell Telephone Laboratories, I nc. 

"Ceramics and Glasses," by Dr. C. R .  Kurkjian, Member, Technical Staff, 
I norganic Chemical Research and Development Dept., Bell Telephone 
Laboratories, Inc. 

"Electrochemi try and Protection of Surfaces," by M r. R. G.  Baker, Member, 
Technical Staff, Electrochemical Research and Development Dept., Bell Tele
phone Laboratories, I nc. 

"Polymer Chemistry," by Dr. W. L.  Hawkins, Supervisor, Plastics Develop
ment and Applied Research Dept., Bell  Telephone Laboratories, I nc. 

"Mechanical Properties of Polymers," by Dr. T. W. Huseby, M ember, 
Technical Stall', Plastics Development and Applied Research Dept., BeU 
Telephone Laboratories, T nc. 

"Adhesion, Composites, and Laminate ," by M r. D. K.  Rider, Head, Organic 
Materials Re earch and Development Dept., Bell Telephone Laboratories, J nc. 

"Dielectric Properties of M aterials," by Mr .  D.  B. Herrmann, M ember, 
Technical Staff, Physical Chemical Research and Development Dept., Bell 
Telephone Laboratories, I nc . 

LIM ITATIONS: Registration limited to the 
first J 30 registrants. 

REFUND: Non M embers may receive re
fund of $ 1 0  premium fee if membership 
application for either ASM E  or I EEE is 
filed at course registration desk during 
duration of the series. 

ATTENDANCE: Attendance rolls will  be 
kept and satisfactory completion certifi
cate issued jf at least 7 lectures are 
attended. 

NEWARK N.J. 
It PARKING 

NASSAU ST 

N 
t 

. ----------- -----------------�----------------�------

ADVANCE APPLICATION FORM 
ASME - IEEE COURSE • . •  ENGINEERING MATERIALS AND mEIR USE. 

NAME .................................................................................................................................. .. 

BUSINESS ADDRESS 

PHONE ................................ JOB TITLE .... ....................... ................................. ............ . 

ASME MEMBER 0 IEEE MEMBER 0 NON MEMBER 0 PLAN TO JOIN 0 
CHECK ENCI.OSED - (MEMBER $20) ................ (NON MEMBER $30) 

HIGHEST DEGREE HELD ..................................... ................ .. 

Please Check Where Applicable 

PROJECT DE IGN 0 R&D 0 PRODUCTION 0 SALE 0 MANAGEMENT 0 
OTHER 

2 

PLEASE 

1 .  Make checks payable to North Jer
sey Section of IEEE, regardless of 
affiliation. 

2. Send to - E. K. Van Tassel, Bell 
Telephone Labs, Whippany, N. J. 

3. For information call - 386-241 4. 

4. Please fill out completely. It will 
be a great help t o  the lecturers. 
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The IUE Newsletter 
Published monthly except July & August by 
the North Jersey Section of the I nstitute 
of Electrical & Electronics Engineers, I nc. 
Office of Publication : 9 Little John Road, 
Morris Plains, N. J .  

Volume 1 3  October, 1966 No.2 

Deadline for al l  material is the 25th of 
the second month preceding the month 
of publication. 

All communications concerning The News
letter. including editorial matter, advertising, 
and mailing, should be addressed to: 

THE NewSLETTER 

c/o Staff Associates 
P.O. Box 275 - Morris Plain , N. J .  

Telephone: 398-5524 

Subscription : 75¢ per year through dues for 
member; $1.50 per year for non-members. 

Second lass Postage Paid 
at Morris Plains, N. J .  

ABOUT ADDRESS CHANGES 

REPORT ALL ADDR ESS CHANGES TO: 

INSTITUTE OF ELECTRICAL AND ELECTR O N ICS 

ENGINEERS INC., 345 EAST 47th STREET 

NEW YORK, N. Y. 1 00 1 7  

I t  i s  not necessar t o  inform the North 
Jersey Section when you change your mail
ing address. The N WSLETfER and other 
section mailings u e a list provided by 
IEEE's national hen quarters in New York. 
This means the Secti n has no need to main
tain a mailing list 0 addressi ng plates. Sec
tion membership re ords are changed when 
Headquarters notitie us. 
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Editor: Sam Petro of sky 
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CALENDAR 
Details on 

Tuesday, October 11 page 

N. Y. COMTEC GRO P LECTURE E R I E  (FI R T OF EVEN) ...................... 6 

6 : 30 P .M.  - " witching ystems and Their Application" 
At - N .Y. Telephone Building, Little Theatre, 140 West Street, N. Y .  

N .  Y .  COMPUTER G ROUP ...................................................................................... 9 
7 : 30 P. M .  - "Wall Street to Probe Computer M akers" 

peaker from Merril, Lynch, Pierce, Fenner and Smjth 
At - perry- Rand Auditorium, 1 290 Avenue of the Americas, N. Y .  

Tb ur day, October 1 3  

JOINT M ETROPOLITAN E G I NEE R I NG MANAGEMENT GRO P .................. .. 4 

7 : 30 P . M .  - "MacAdam to Analyze Management Decisions" 
peaker - M r. Walter K. MacAdam, Vice Pre ident of American Telephone and Telegraph 

At - National a h Regi ter Auditorium 50 Rockefeller Plaza, N. Y.  

M ondny, October 1 7  

. Y .  COMTEC E R I E  (FIR T OF I ) . . . . . . . . . . . . . . .. . .  . . . . . . . . . .  6 

7 : 00 P . M .  - "  ommunieation Tran mis ion Media" 
At - Western Union Auditorium, 1 60 We t Broadway, N. Y.  

Tuesday, October 18 
OUTH JER EY ECTION I N  PECTIO TR I P  ................................ ....... .. . . ..... 7 

2 : 00 P .M.  - Tour of Yard Creek Pumped Storage Generating Station 
Jer ey cntral Power & Light o. and PlIblic Service lectric & as o. 
At - Two mile off Route 94 to Yards reek ( ee map ) 

ORTH JER • Y E G I NEERING W RITI NG AND PEECH (PGEW ) .............. 9 
8 : 00 P .M.  - "  rontier in H uman ommunication" 

peaker - Dr. Jacque Habib 
At - ommunication ystems Inc., ollth 60, Route 17, Paramu , N. J .  

JOI T M ETROPOLITA PM P/PGR G R O  P ..................... ............ ............ ........ 6 

6:00 P . M .  - "Advanced Multi-layer Board Application and Design" 
I nclude tour of L M mockup 
At - Grumman Aircraft 0., Bethpage, L. I., N. Y. 

Wed ncsdu , October 19 
NORTH JER EY ECTlON M E ETl G ........ ........ ...... ............................................ 4 
6 : 30 P .M.  - Pre-meeting Dinner - Robin Hood I nn, lifton, . J .  
8 : 00 P .M.  - "Air VS. lectrical ontrol ircuits" 
Speaker - Mr.  Norman Roden, The Roden o. 
At - Robin Hood I nn, lifton, N.  J.  

NORTH JER EY G-MTT .. ................................. .................................... ............... 6 

8 :  1 5  P.M .  - "Beam orming and teering Technique for Phased Array " 
peaker - Mr.  R. S. Mc arter, Bell Telephone Labs. 

At - Arnold Auditorium, Bell Telephone Lab ., M urray Hill, N. J .  

JOt T METUOPOLITAN I N  T R  MENTATION & MEA R E M ENT 
GRO P LECT RE E R I E  (FIR T OF TEN) .. .. ...................................... 5 

vening - "I ncrtial lements and I nertial Instrumentation" 
At - eneral lectric o. Auditorium, 570 Lexington Avenue, N. Y .  

N. Y .  POWER A N D  JND TR I AL GROUP .... ... ........ ................... .. ... .. ........ 5 
6 : 30 P .M.  - " erroresonance When witching Three Pha e Transformer Bank " 
Moderator - M r. Ban Wormer, eneral lectric o. 
At - on olidated dison 0., Room 1 1 0 1 - , 4 Irving Place, . Y.  

� ednesday, October 26 

. Y. POWER A N D  I N D  TlUA L GRO J> .... ....... ... .. . ....... .... ... ............... ..... 4 
6 : 30 P . M .  - " Prevention and ure of ystem Blackouts" 
At - on olidated Edi on 0., Room I I OI-S, 4 I rving Place, . Y.  

Tbursday, 0 tober 27 

N. Y. INFO R M ATIO THEORY GRO P ........................................... ............. ..... 9 

2 : 30 P . M .  - "Modern Radar and I nformation Theory" 
peaker - Dr. amllel J .  Rabinowitz, olumbia University 

At - Polytechnic In titute of Brooklyn, Room 303, 333  Jay treet, Brooklyn, N. Y. 
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JOINT METROPOLITAN 

ENGINEERING 
MANAGEMENT GROUP 

MacADAM TO ANALYZE 
MANAGEMENT DECISIONS 

On Thursday, October 1 3 , 1 966 at 7:30 
P . M ., thi Group will hold its first chaptcr 
meeting of the season, in the National ash 
Register Auditorium at 50 Rockefeller P laza 
in New York. 

M r. MacAdam will present a two part dis
cussion entitled, "Management Decisioll Mak
ing - Past and Future." His talk will con
cern itself with the ever increasing complexity 
of the factor afrecting today's management 
decision making and the new tools and 
techniques being uti lized to cope with the 
problem . 

To illustrate a past management decision, 
M r. MacAdam will speak. on the decisions 
which lead to implementation of the Direct 
Distance Dialing System by the Bell System 
and its resulting tremendous success. 

To illustrate present and future manage
ment decisions, Mr. MacAdam will  speak on 
the factors which lead to the Government' 
decision to buy or lease equipment and 
facilities. These factor include taxes, time 
and manpower. 

Mr. MacAdam was born in N. Y .  . and 
holds a M S  degree. He is a Fellow of the 
I EEE, a Director and a Vice President of 
the I nstitute for Sections. He is al 0 a N a
tional Director of the Armed Forces Com
munications and Electronics As ociation and 
a Fellow of the American Association for 
the Advancement of Science. He progressed 
from student engineer in 1 937 through Engi
neering and Plant assignments, to the post 
of Superintendent of Engineering for the 
DEW line in 1 953,  As istant Chief Engineer 
of AlT in 1959 and Vice President in 1 960. 

N. Y. POWER & INDUSTRIAL 

Discussion on Prevention and 
Cure of System Blackouts 

The Power Generation Group will discuss 
timely information concerning procedures for 
prevention and cure of ystem blackouts at 
its first meeting. The meeting will be i n  
Room l lOI-S, onsolidated Edison om
pany, 4 I rving Place, New York City, on 
Wedne day, October 26, 1 966, from 6 : 30 
to 8 : 30 P .M . 
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NORTH JERSEY 
SE£TION MEETING 

AIR vs. ELECTRIC'AL 
CONTROL CIRCUITS 

Speaker: 

Date: 

Time: 

Place: 

NOR M AN RODEN 

Wednesday, October 1 9, 1 966 
8 : 00 P .M . 
Robin Hood Inn 

lifton, New Jersey 
Pre-meeting 

Dinner: 6 : 30 P . M .  

"MOR RELIABL 
M AC H I N E  CONTROL 

WITH AN ALL-AI R 
CONTROL SY TEM" 

All-air logic system may soon replace 
electrical controls on heavy-duty, production 
machinery. The solenoid valve may be on 
the threshold of extinction. Demand for in
creased reliability may soon obsolete electrical 
machine controls a we now know them. 

Our October meeting will be devoted to 
Numatrol - a new system for ;til-air control 
of machinery. After 9 years of development 
and 600 uccessful i nstallation , this system 
is now available to any management con
cerned with : 

reliable control ( no burn out; no wear-out ) ,  
difficult environment (explo ives, dirt, mois
ture ) ,  one trade maintenance ( no elec
trieia n ) ,  safety ( no hock, fail- afe ) ,  multi 
plant interchangeability ( no voltage or fre
quency changes ) ,  and flexibility ( modular 
concept permits change or addition )  sim
plicity (the hardware matches the diagram 
and can be installed by matching pictures ) .  
We shall examine tbe prospects and the 

limitations of this new challenger to electric 
controls. We hall review the technique for 
de igning all-air control circuits, with em
pha is on the role of today's electrical engineer 
as the potential leader in ;til' circuit design.  

To the electrical controls engineer who is  
frustrated by the limitation of today's equip
ment, this meeting may be the open door to 
a new future. To any engineer whose future 
is limited by the competitive ability of his 
company to produce, this session may open 
the door to a better tomorrow. 

The particular air control system we shall 
examine has a direct analogy in electrical 
equipment. I t  includes air-relay , air timers, 
air-limit-valves, air-push buttons and air
terminal-strip . The circuits are developed 
using an air counterpart of the electrical 
ladder diagram. Panels, enclosures, junction 
boxes, and conduit are the same as used for 
electrical sy tems. The method of organizing 
the design of a control sy tem is perhaps 
more painstaking with the all-air hardware, 
but the same methodical approach to design 
could be used for electrical systems to good 
advantage. 

Some unique features of air-control do not 
have simple electr.ical counterparts. For ex
ample, the u e of jets, for position sensing, 
opens some interesting possibilities. The jet 
can perform the same function as a limit 
switch,  without moving parts, and i t  can 
sense full-end of travel .  

The all-air system can sense force ( pres
sure ) as a signal for sequencing, and do it 
accurately with very simple hardware. 

Some of us wil l  be called upon soon to 
evaluate these new control sy terns for use i n  
Ollr own plants and o n  our own products. 
Here is an opportunity to learn something 

about a fast growing field that can have a 
marked effect on our future. 

About the Speaker 

Norman Roden is president of The Roden 
Company, Cranford, New Jersey. He re
ceived his B.S. degree in mechanical engi
neering from Drexel Tech and is a li.censed 
Professional Engineer in this state. 

M r. Roden's engineering career began at 
Wright Aeronautical orporat ion prior to 
World War II and i ncluded experimental test 
and development of aircraft engines. In 1941  
he originated and taught a class i n  aircraft 
engine design for Rutgers Vniver ity. 

For the past 20 years our speaker has been 
engaged in the application of pneumatic and 
hydraulic components to transmit power .in 
industrial machines. Recently, he was guest 
lecturer at Trenton State Teacher ollege 
in fundamental hydraulic theory. 

NORMAN RODEN 

CALL FOR PAPERS 
Joint Automatic Control Conference-Paper 

to be submitted on or before Dec. 1 ,  1 966. 
For details contact Lewis Winner, 1 52 W. 
42nd St., N. Y.,  N. Y. 10036. Tel. : 2 1 2  
B R  9-3 J25. 

Joint Metropolitan Engineering Management 

Group-Paper to be submitted on or before 
Dec. 9, 1 966. For detail contact Dr. Mat
thew Katz, Genset orp., 333 Oraton St. ,  
Newark, N .  J .  07 104. 

The N ewsletter, October 1966 



JOINT METROPOLITAN 

INSTRUMENTATION AND 

MEASUREMENT GROUP 

Lecture Series on Inertial Elements 
and Inertial Instrumentation 

Ten lectures will be presented on Wednes
day evening , starting October 1 9, to be held 
at the eneral Electric o. Auditorium at 
570 Lexington Avenue, N. Y.  ee : $25. 

heck payable to N. Y. Joint hapter, I & M 
IE" . or information and tickets, please 
contact H .  . L U  TI , GeneraL T n  trument 

orp., 1 00 Andrews Road, Hick ville, N. Y .  
1 1 802. Tel. ( 5 1 6 ) 68 1 -4300 o r  1 .  L V J N E, 
Tel. ( 20 I) 535-2040. 

LECTURE I -
INTRODU ION - Oct. 1 9  

LECTURE 2 -
YRO OP PRIN JPL - Oct. 26 

LECTURE 3 -
GYRO OP ONFI URATJONS -

Nov . 2 

LECTURE 4 -
YRO OJ>' DRIFT - Nov. 9 

LECTURE 5 -
GYRO T TIN 

LECTURE 6 -

QU I PM ENT-Nov. 1 6  

IN RTIAL I N  TRUM NT - Nov. 23 

L ECfURE 7 -
IN ERTIAL YST M 

ON I URATlON - Nov. 30 

LECTURE 8 -
R ROR ON ID RATIONS I N  
I N  RTIAL Y T M - Dec. 7 

LE URES 9 AND 1 0  -
pecial Application - ubject , Lecturer 

and date to be announced. 

The fir t eight lectures will be given by 
M r. Jack Weinshanker. 

Mr. Weinshanker is employed in the I n
ertial Navigation Department of the Bendix 

orporation, clipsc- Pioneer Division, Teter-
boro, . J .  

H e  received the B a t  N Y  in 1 956 
and has worked in the field of inertial instru
mentation and measurement since that time. 

During the pa t year , Mr.  Weinshanker 
has lectured in I nertial Navigation at the 

raduate School of Technology, NY and 
in an indu trial training program. at the Kear-
fott Division of the G P  orporation. 

N. Y. POWER & INDUSTRIAL 

Discussion on Ferroresonance 
When Switching Three Phase 

Transformer Banks 

The Transmission and Distribution Tech

nical Discussion Group will di Cll the as 0-
ciated over-voltages re ulting from switching 
three phase tran former bank and other 
related problems at it first meeting. The 
meeting wil l  be held in Room 1 10 1 - , on-
olidated dison 0., 4 I rving PLace, New 

York. ity on Wedne day, October 19 from 
6 : 30 to 8 : 30 P.M.  

Mr. Van Wormer, of  the  General lectric 
ompany will be gue t moderator. He wil l 

lead the di Cll ion on the evening's topic 
" errore onance When Switching Three Pha e 
Tran former Banks and Related Problems." 
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Ballantine Sensitive DC jVoltj Ammeter 
Model 365 

Price: $525 

Measures 111V to 1,000 V'de 
O.OOll1A to 1 A de 

Now you can measure with unmatched accuracy dc voltages with an 
extremely wide range of 11-' V to 1 kV and currents from 0.001 I-'A to 1 A. 

Ballantine's Model 365 Sensitive DC Volt/Ammeter, an analog indicator 
with a single logarithmic scale and range selector, measures voltages above 
1 mV with a constant accuracy of 1 % of indication. It measures currents 
above 0.1 /.l.A with an accuracy of 2 % of indication . 

The Model 365's accuracy is supportcd by a high order of stability gained 
by ac and dc feedback techniques and conservative operation of all com
ponents. If you need further assurance of accuracy, a reliable internal 
standard is available to check its calibration, which can bc switched on in 
a second. 

Signal-ground isolation of the Model 365 allows floating measurements to 
500 volts abovc pancl ground, and ac rejection is provided to reduce the 
effects of common-mode signals. 

PARTIAL SPEClfllCATIONS 
Voltage ... ... . . .. . . . . . . .... . . . ........ ... . ... .. 1 p.V - 1 kV CUrrent . .. . . . . . . . . . . . . ... .... . ... ... . . ... ...... 1 nA - 1 A 

Accuracy . . . . 1 % of indication above 1 mV Accurat¥ . . . . .  2'10 of indication above 0.1 p.A 

Im D edan�e . . . . . . . . . . ....... . . . . . . 1 Mfl above 1 p.V; 
5 lVIO above 0.1 mY; 10 Mil above 0.1 V 

ImpedJnce ............. < 10 kfl above 1 nA; 
< lOU Il above 10 p.A; < 1 Il above 10 mA 

Impedance Between Sign�1 tnd Panel Gr.ound$! R > 100 Mfl, C = 0.1 p.F, 500. V Peak Max 
Usable as DC Ampl i fier : lOU db max gain, 0.1 to 1 V output for each decade Input range 

Member Scientific Apparatus Makers Association 

- Slnc. 11132 -

BALLANTINE LABORATORIES INC. 
Boonton, New Jersey 

CHECK WITH BALLANTINE FIRST FOR LABORATORY VACUUM TUBE VOLTMETERS. RECARDlESS OF YOUR REQUIREMENTS FOR AMPLITUDE. 
fREQUENCY, DR WAVEfOliM. WE HAVE A LARGE LINE, WITH ADDITIONS EACH YEAR. ALSO AC/DC liNEAR CONVERTERS, CALIBRATORS, 

WIDE lAND AM'lIFIEftS, DIRECf.READINC CAPACITANCE METERS. AND A liNE OF LABORATORY VOlTACE STANDARDS 0 TO 1,000 MC. 

Represented by GAWLER-KNOOP COMPANY, 14 Beaufort Avenue, Roseland, New Jersey 
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POSITIONS AVAILABLE 
Good Opportunity for 

CIRCUIT DESIGN ENGINEER 
PRODUCTION ENGINEER 

TECHNICAL WRITER 
Apply 

AO-YU ELECTRONICS, INC. 
249 Terhune Ave., Passaic, N. J. 

(201) 472-5622 

Wheeler Laboratories, Inc. 
Subsidiary of Hazeltine Corporation 

Consultation - Research - Development 
Radar and Communication Antennas 

Microwave Assemblies and Components 
Laser Devices and Applications 

Harold A. Wheeler and Engineering Staff 
Main office: 

Great Neck, N. Y. H Unter 2-7876 
Antenna Laboratory: Sm ithtown, N. Y. 

N. Y. COMTEC GROUP 
Lecture Series on Switching Systems 

and Their Application 
Part one of the Fall serie begins October 

I I, 1 966 and will  consist of seven lectures on 
succeeding Tuesdays exccpting November 
8, 1 966. 

First lecturc: "H istory of Switching" on 
October J I, will be given by Mr. A. N .  
Daudelin, Jr. 

Second lecture: "Traffic Theory" on Oc-
bel' 1 8, will bc givcn by Mr. . A. 
Martin, 11". 

Third lecture : Relay and tep by Step 
systems wil l  be discussed on October 25 by 
Mr. J. J .  Grumblatt. 

Fourth .lecture: November I, covering the 
Panel and Crossbar systems will be presented 
by Mr. H .  P. Smith. 

Tbe last thrce lectures in Part 1 on No
vember J 5 22 and 25 will introduce the 
Electronic witching System. They will be 
presented by Professor R. E. Anderson. 

All lectures wi l l  be held in the "Little 
Theater" on the street floor of the New York 
Telephone ompany at 1 40 West Street, New 
York City on Tuesday evenings from 6:30 
to 8 : 30 P . M .  

REGISTRATION INFORMATION 

More detailed information on the Lecture 
Series may be obtained by contacting Mr.  
J .  C. Sieglinger, whosc address is  given below. 

Registration must bc made in advance on 
a first come first erved basis. Fees arc as 
follows : 
Three Part Serics: 

I EEE members ........ ....... ......... . .. . . . . .. . $30.00 
Non-members .... . .. .. . . . . ... . .. .... ...... . . . .... $40.00 
Full Time students . . .... . . . . .... . . . . ... . . .. . .. $1.0.00 

Individual Parts : 
IEEE members .............. .. ... .. . . .......... .  $ 1 5.00 
Non-members . .... . . . ................. .. ......... $20.00 
Full  Timc studcnts . . . ..................... . .. . $ 7.00 
The above listed fees include copie of 

"Switching Systems" and "Fu ndamental Prin
ciples of witching ircuits and Systems." 

Those having copies of the above publica
tions may deduct $5.00 from the enrollment 
fees Ii ted above. 

Send check payable to " ommunicptions 
Technology Group New York Section l EEE" 
and a tamped sel f-addressed envelope to 
Mr. J .  C. Sieglinger, Trea lIrer, Education 
Committee, New York Telephone Company, 
Room 1 369, 1 40 West treet, New York, 
N. Y. 1 0007 
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NORTH JERSEY 
G-MTT 

Beam Forming and 
Steering Techniques for 

Phased Arrays 
by 

R. S. McCarter 

Bell Telephone Laboratories, Incorporated 

Whippany, New Jersey 

Date: Wednesday, October J 9, 1 966 
Time: 6 : 30 P . M .  Dinner, Wally's, 

Watchung, New Jer ey 
8 :  1 5  P . M .  Meeting 

Place: Arnold Auditorium 
Bel l  Telephone Laboratories, I nc. 
M urray HiJl, New Jersey 

Recent development in microwave com
ponent performance and cost have increased 
the interest in phased arrays of antenna 
elements for a wide variety of applications. 
To perform these tasks, a large number of 
beam forming and steering techniques have 
been propo cd. The selection of a technique 
for any specific application is aided by group
ing the many beam forming and steering 
methods according to some of their major 
characteri tics. An explanation of several 
of the promising techniques will be presented 
H well HS a classification of al l  techniques 
known to the author. 

BIOGRAPHICAL NOTE 

R. . McCarter received a BSEE degree 
from Texas A and M Col lege in 1 95 7  and an 
M E degree from N Y U  in 1 959. He joined 
Bell Telephone Laboratories in 1 95 7  and 
worked on microwave ferrite devices for 
phased arrays until early 1 96 1 .  Since that 
time he has been working on radar systems 
that utilized phased array . He contributed 
to the selection of the beam forming and 
steering technique of those systems. He is 
pre entJy Head of the Radar Research De
partment at Whippany, New Jersey. 

JOINT METROPOLITAN 
PMP /PGR G ROUPS 

PANEL: ADVANCED MULTILAYER BOARD 

APPLICATIONS AND DESIGN 

TUESDAY, 0 TOBER 1 8, 1 966 
6:00 P . M .  Dinner Meeting 

at 
Grumman Aircraft o. 

Bethpage, L. 1. 
l ncluding a ocktail hour and tour of 

the LEM mockup 
For information and reservations contact : 

MR. ALFRED . M ARTIN 

Grumman Aircraft Co. 
5.16 Lit 5-3651 

Affect of Plague (Purple, Black, Tan, etc.) 

on the 

Reliability of Silicon Integrated Circuits 

TU DAY NOV E M B  R 1 5, 1 966 
8 : 00 P . M .  Meeting 

in 
New York City 

Pre-Dinner Meeting 
at nearby restaurant -

details to be announced i n  
next issue 

For information cal l :  
MORRIS Rums 
5 1 6 - 595-3283 

STU DENT 
AFFAIRS 

NeE Day Branch Reorganizes 
A new slate of officers and a different 

faculty advisor will  help the branch organize 
it activitie for this new school yenr. 

Mr. James Earle has replaced Professor 
Wayne lements as the advisor for the Day 
Student Branch at NCE. J im will continue 
in his capacity as advisor for the col lege's 
evening branch - a position which he has 
held since its inception last year. He serves 
also as chairman of the Student Activities 

ommittee in our ection, and for the past 
two years Jim has organized the annual 
students' night. Wayne has worked with the 
day branch for several years. H e  has been 
a strong advocate of the I EEE and has 
worked continuou Iy in the behalf of the both 
groups to bring togcther the society and the 
E Department student at NCE. 

Those elected last spring to serve as the 
branch's officers are Roger S3banosh, Chair
man' Patrick Parkinson, V ice Chairman; 

harles Brady, Secretary; and Clark Gell ings, 
Trcasurer. Our besl wishes go to these 
studellts ill their acimillisI"(lIive (IS lVell as 
scholastic elldeavors. 

N. Y. COMTEC GROUP 
Lecture Series on Communications 

Transmission Media 
Six lectures wil l  be presented on Monday 

nights beginning October 1 7, 1 966. 
The lectures will be given on Mondays 

from 7:00 to 9:00 P . M ., at the Western 
Union Auditorium, J 60 West Broadway, M an
hattan. 

Registration fees for the lecture series are 
$5.00 for mem bers of J EEE (or other pro
fessional societies ) ,  $8.00 for non-members. 
and $ 1 .00 for full-time students. 

Registration must he made in advance. To 
register or for more details contact or send 
applications, with appropriate check made 
payable to "Communication Technology 
Group N. Y. Section J EEE," to F. Hi l l ,  ADT 

ompany, l nc.,  1 55 Sixth Avenue, New York, 
N. y. 1 00 1 3 . A stamped, self-addressed 
envelope must be included. 

Schedule of Lectures 

- OCTOBER 1 7  -
" ommunications xp10sion

Domestic and Global" 
Wallace O. Mi l ler, AT. & T. Company 

2 - OCTOBER 24 -
" able - Land and Sea" 
To be announced 

3 - OCTOBER 3 1  -
"Overland M icrowave Communications" 
Edmund A. Laport 
Radio Corporation of America 

4 - NOVE MBER 1 4 -
"Satell ites" 
Edwin J .  Istvan 

ommunications atellite orporation 

5 - NOVE MBER 2 1  
'�L�l ers" 
O. E. DeLange 
Bel l  Telephone Laboratorie 

6 - NOVE MBER 28 -
"Systems Comparison " 
W. S. Litchman 
ITT Federal Laboratories 
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NORT H  J ERSEY SECTION INSPECTION TRIP 

TOUR OF YARDS CREEK PUMPED STORAGE GENERATING STATION 

The North Jersey Section wil l  sponsor an 
inspection trip to the Yards Creek Pumped 
Storage Generating Station jointly operated 
by the Jersey entral Power and Light om
pany and Public Service Electric & Gas Com
pany. It i a peaking-power in tallation. It 
is the second pumped-storage project of its 
type to be placed in service in the United 
States and it is the first pbase of the com
prehensive plan proposed by the lltilities for 
the pumped-storage development of a portion 
of the Upper Delawarc River basin. 

Tn the power housc are installcd three 
reversible pump turbines, each with a capacity 
of 1 1 0,000 Kilowatts for a total station ca
pacity of 330,000 Ki lowatts. The upper 
reservoir ha a capacity of 1 ,560,000 gal lons 
of water at an altitude of 1 .555 feet and the 
lower reservoir a capacity of 1 ,760,000 gallons 
at an altitude of 818.5 feel .  The tunnel is 
1 ,548 feet long and the 3 penstocks are 3 1 3  
fcet long. The peak perio I for generating 
occur at 2 : 00 P . M .  whereas the off-peak 
period for pumping occurs at 2 : 00 A.M.  The 
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TUESDAY, OCTOBER 18, 1966 - 2:00 P.M. 

station is an unmanned automatic plant con
trolled remotely from J .C.P.  & L. Co. opera
tion center at Morristown. 

Those planning to make the trip should 
plan on arriving via their own transportation 
prior to 2 : 00 P . M .  as the tour starts promptly 
at 2 o'clock from the parking area. The site 
is approximately a J!12 hour drive from 
Newark. The utility wi l l  provide a bus which 
wi l l  make 4 or 5 stops at each of which an 

Reservation Slip 

attendant will explain the interesting features 
pertaining to that area. 1t is expected the 
tour wi l l  take 1 !12  to 2 hours at which time 
the bus will return to the parking area. No 
visitors under 14 years of age permitted. 
Please end reservation slip as early as pos
sible and late reservations can be telephoned 
to ad Torel l  - 20 1 - 624-7500. 

See M ap - page 9 

ARL C. TOR ELL 
c/o Federal Pacific Electric o. 
50 Paris Street 
Newark, New Jersey 07 1 0 1  

I plan t o  attend the Yards Creek Tour Tuesday, October 1 8th.  Besides myself I wil l  

bring .. . . . . . .. . . .. . . .. . . . . . . .  guests. 

Name ..................................................................................................................................................... . 

Company ......................................................................... . . . . . . . ......... . . . . . . . ............................................... . 

Addre s ................. ...... . . . .. . . . . . . . ... . . .. . ... . ... .......... .................. ............ ........ ....... . ..... . . . . . . . .. . ............... . . .. .... . 

Phone ....................................... ................................ . 
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Together these and many other heart 

and blood vessel disorders are your 

Number I health enemy. 
They take 981,000 U.S. lives an

nually, more than 54% of all deaths. 

You help fight all the heart and 

pressur 

blood vessel diseases when you give to 

the Heart Fund. 
Heart Fund dollars make possible 

the fight to control and prevent these 

diseases through programs of research, 
education and community service. 

GIVE . . .  so more will live 
HEART FUND 

Presented as a public service by the publishers 
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N. Y. INFORMATION 
THEORY GROUP 

Modern Radar 
Dr. amuel J. Rabinowitz, former Director 

of Ballistic M i  sile Defense (ARPA ) ,  and 
pre ently Assistant Director, lectronic Re
search Laboratory, olumbia U niversity, wil l  
discus "Modern Radar and Information 
Theory" at the October 27th meeting of the 
Metropolitan hapter of the Information 
Theory G roup. The meeting is set for 2 : 30 
P.M.  in Room 303 at the Brooklyn ampus 
of the Polytechnic I nstitute of Brooklyn, 333 
Jay Ireet, B rooklyn, New York (near the 
Borough Hall  tation of the I RT or BMT 
or the Jay treet-Borough Hall station of 
the I D ) .  

Per o n  interested i n  attending a luncheon 
for the speaker hould contact Prof. Donald 

chill ing (Area code 2 1 2  - 643-2622 ) prior 
to October 20th. No advance notice need 
be given to attend the talk and non-member 
as well a members of I G are cordially 
invited to attend. 

About the Speaker 

Dr. amuel J. Rabinowitz was born i n  
Boston, Mass. o n  May 23, 1 925.  He  re
ceived the B. . . degree from City ollege 
of New York in 1 948, the M . . .  degree 
from the Polytechnic Institute of Brooklyn i n  
1 950 and t h e  D . .  degree from John Hopkin 
University in 1 956. 

He was a taff member at M IT Lincoln 
Laboratorie , As istant Director of RL at 

olumbia Univer ity, and was with the Office 
of the ecretary of Defense. 

He is the author of. many papers on elec
tromagnetic theory, microwave technique , 
phased array antennas and mi ile defen e 
systems. 

DELAWARE WATER GAP 

� <" 
S 

TO OXFORD 
Directions to Yards Creek from Hackettstown: 

NORTH JERSEY 

PGEW 

FRONTIERS IN HUMAN 

COMMUNICATION 

Dnte : 

Tim : 

PIn e :  

1 8  October 1 966 

8 : 00  P.M. 

ommunication y tems I nc. 

outh 60, Route 17 
Paramu , New Jer ey 

p n ke r :  DR. JA QUES HABIB 

Pre-meeting ambridge I nn, 

Dinner : Garden tate Plaza, 

Paramus, N. J .  

Dr. Jacques Habib will  speak on" rontiers 
in H uman ommunication." He will  fir t 
talk about some old problems, offer ome 
new ideas in the fields of communication and 
teaching, and then explore some provocative 
thoughts on the philosophical meaning of 
ymbol and communication. Dr. Habib' 

thought' should appeal to almost everyone, 
from parent having problem with their 
children to teacher and engineers. 

A native of Libya, Dr. Habib came to this 
country in 1 965 after obtaining hi B. c .  in 
Libya ( 1 947 ) and his Ph.D. in Italy (Milan, 
1 9 52, hemical ngineering) .  He worked in 

ngland and anada u nt i l  1 965 in variou 
field of engineering. During this time he 
developed an intere t i n  human communiea
lion problem . 

TO NEWTON 
ROUTE 94 

ROUTE q6 
HACKETISTOWN 

TO OOVER & 
NEWARK 

Take U.S. Route 46 west to Route 521 at Great Meadows. Take Route 521 north, 
through Hope, to Blairstown, where 521 meets Route 94. Make left turn, continue 
west on Route 94 approximately two miles to large sign on right side of highway 
pointing out access road to Yards Creek. Bear right on to access road and follow 
signs to Yards Creek. 
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CHAIRMAN'S 
CORNER 

I T'S YOUR SECTION 
The North Jersey ection of 1 belong 

to you. It exists only to erve you. This 
Newsletter is published only for your benefit. 
The various programs, lectures, tudy courses 
and inspection trip sponsored by the ection 
and it hapters are arranged solely for you. 

Throughout this issue of the Newsletter 
you will find new of the variou activities 
that have been planned for you. Please look 
the e over and make a determination to 
attend at least one of them. If  you attend, 
you will  probably be plea antly su rpri ed to 
find that you have combined participation in 
an i ntere ting profession, I topic with the 
enjoyment of companionship with fellow 
engineers. 

The officer and committeemen of the 
Section are working hard to erve you. I f  
they are not "doing something right," i f  
YOll are not atisfied with! the format o r  
content o f  programs, with the way the ews
letter is being written, or with anythillg the 

ection i doing, for Heaven's sake, plea e 
let us know. And please let u have your 
thoughts and ideas a to how we can 
improve. 

If you can't think of anyone el e in the 
ection to call with your complaints, idea , 
uggestions, or whatever, plea e call or 

�'ite me. 

Section Chairman: Stephen A. Mallard 

Home: 

68 High treet 
Nutley, New Jersey 07 1 1 0 
Telephone: 20 I-NO 7-2350 

Business: 

Public Service lectric & as o. 
80 Park Place 
Newark, New leI' ey 07 1 0  I 
Telephone : 201-MA 2-7000, Ext. 2 I 1 7  

P . .  : For your information a list of the I 
orth Jer ey ection xecutive 

m ittee and G roup ommittee hair
men is included in this edition of the 
New letter, page 1 0. M ay I ugge t 
that you retain thi for future reference. 

N. Y. COMPUTER GROUP 
Wall  Street to Probe 

Computer Makers 
J there a connection between a computer 

manufacturer' technical achievement and 
its value as an inve tment? Is  electronic hard
ware the most attractive part of information 
proce sing from a financial analyst's point 
of view? 

The e and related qu lions will be di -
cu ed at the meeting cheduled for Oct. 11, 
at 7:30 P . M. in the perry-Rand auditorium, 
1290 Ave. of the Americas (5 1 t I.). The 

hapter's monthly dutch-treat dinner (no 
reservation needed ) wil l  be held at Schrafft 
Restaurant, 2 1  We t 5 1 st t., preeeeding the 
meeting, at 6 : 00 P.M.  

peaking at  "Wall treet Probes the om
puter M aker " wil l  be a team of analy t 
from Merril, Lynch, Pierce, Fenner and 

mith's ecurities re earch department, who 
will present i nve tment analy e of variou 
computer manufacturers, and wilt answer 
que tions from the audience. 

9 



NORTH JERSEY SECTION IEEE 

EXECUTIVE COMMITTEE AND G ROUP COMMITTEE CHAIRMEN 

Chairman 

STE PHEN A. M ALLARD 

Public Service Elec. & Gas Co. 
80 Park Place - Room 6 1 07 
Newark, New Jersey 07 1 0 1  
Phone : 20 1 - 622-7000, Ext. 2 1 1 7 
68 High Street 
Nut ley, New Jersey 07 1 1 0 
Phone : 20 I - 667-2350 

Vice Chairman 

B RNARD M EYER 

J 60 Prospect Street 
East Orange, New Jer ey 070 1 7  
Phone : 20 1 - 667-2903 

Secretary 
M ERL M .  I RV1NI:l 

Bel l  Telephone Laboratories 
Whippany, New Ier ey 
Phone: 20 1 - 386-4 1 4 1  
R.D. # 1 
Mendham, New Jersey 
Phone : 20 I - 543-4906 

Treasurer 

JOSEI' l l  O'GRADY 

Public Service Elec. & Gas o. 
Maplewood Testing Labs 
200 Boyden Avenue 
Maplewood, New Jersey 07040 
Phone : 20 1 - 76 1 -5 1 1 1 , Ext. 2 
I I  Bowling Drive 
Living ton, New Jel" ey 07039 

Member-at-Large 

H ERllERT BLAJCHER 

Jer ey Central Power & Light o. 
Madison Avenue at Punchbowl Road 
Morristown, New Jersey 07960 
Phone : 20 1 - 539-6 1 1 1 
45 Ferncli IT Road 
Parsippany, New Jer ey 07054 
Phone: 20 1 - 538-5420 

Member-at-Large 

BARRY M I NDES 

ommunieation System , I nc. 
South 60, Route 1 7  
Paramus, New Jersey 
Phone: 20 I - 843-2400 
32 Heights Road 
Wayne, New Jersey 
Phone : 20 I - 694-4849 

Past Chairman 

WALTER L. G LOMIl 

ITT federal Laboratorie 
390 Washington Avenue 
Nut ley, New Jersey 07 1 1 0 
Phonc : 20 I - 284-2930 
48 Enclo ure 
Nutley, New Jersey 07 1 1 0 
Phone : 20 1 - 667-5643 

Awards Committee 

1 0  

LAWRENCE J .  LUNAS 

Wcstinghouse .I nstrument Division 
95 Orange Street 
Newark, New Jersey 
Phone : 20 I - 465-0222 
25 Westland Road 
Cedar G rove, New Jersey 
Phone : 20 1 - 239-2 1 08 

1 966 - 1 967 

Education Committee 

JOHN ZEMKOSKI 

Publie Service Elec. & Gas Co. 
80 Park Place 
Newark, New Jersey 07 1 0 1  
Phone : 20 1 - 622-7000, Ext. 3008 
46 Christie Street 
Menlo Park, New Jer ey 
Phone: 20 I - 549- 1 650 

Group Coordinator 

ROBERT G. SOKOLSKI 

4 1  Taylor Avenue 
Singac, New Jersey 07424 
Phone : 20 1 - 256-4206 

History and Procedures 

RANK POLKINOHORN 

ommunieation Systems, I nc. 
South 60, Route 1 7  
Paramus, New Jersey 
Phone : 20 I - 843-2400 
58 Chestnut Drive 
Verona, New Jersey 
Phone : 20 I - 239-6074 

Membership Committee 

W I LL I A M  H E ISER 

ommu nication System , T nc. 
outh 60, Route 1 7  

Paramus, New Jersey 
Phone : 20 1 - 843-2400 
274 Norman Drive 
Ram ey, New Jersey 
Phone : 20 I - 327-2024 

Nominating Committee 

JOHN K. R EDMON 

Newark ollege of Engineering 
Dept. of Electric Engineering 
Newark, New Jersey 07 1 02 
Phone : 20 I - 624-2424, xl. 262 
10 Livingston Avenue 
Roseland, New Jersey 07066 
Phone: 20 1 - 226-2472 

Publications Committee 

AM P TROKOFSKY 

R A 
South Fourth Street 
Harrison, New Jersey 
Phone: 20 1 - 485-3900, xt. 2380 
337 Gregory Avenue 
West Orange, New Jersey 
Phone : 20 1 - 73 1 -9455 

Publicity Committee 

M. H .  N U ECHTERLEJN 

Public.: crvic.:e lec. & Gas o. 
80 Park Place 
Newark, New Jersey 07 J 0 I 
Phone : 20 1 - 622-7000, Ext. 2539 

Program Committee 

ARL TORELL 

Federal Pacific lectric o. 
95 Paris treet 
Newark, New Jersey 07 L O I  
Phone : 20 1 - 624-7500 
9 Colony Court 

ummit, New Jersey 0790 I 
Phone : 20 1 - 273-2849 

Automatic Control Group Chairman 

L. E. SUTTON 

Gi lbs & COX 
Phone : 2 1 2  - 344-4366 
69 Bennett Avenue 
Cedar G rove, New Jersey 
Phone : 20 I - 239-3996 

Industrial Electronics and 

Control Instrumentation (G- 1 3 )  

Comm. Tech. Group Chairman 

R. . P. H INTON 

Com munications Systems, Inc. 
Route [ 7  
Paramus, New Jersey 
Phone : 20 1 - 843-2400 

Engineering Writing and Speech 

Group Chairman 

LAVERN LEE 

ommunieation Systems, I nc .  
Route 1 7  
Paramus, New Jersey 
Phone: 20 I - 843-2400, Ext. 4526 

Microwave Theory and Techniques 

Group Chairman 

JOl i N  G. VOOLER 

Mierolabl XR 
Livingston, New Jersey 07039 
Phone : 20 I - 992-7700 

Electronic Computers Group Chairman 

LOU IS M .  M A L L  

ommu nication ystems, I nc. 
South 60, Route 1 7  
Paramus, New Jersey 
Phone : 20 I - 843-2400, xt. 354 

Power Group Chairman 

JOl iN . DI ERCKS 

General Electric Co. 
26 Washington treet 
East Orange, New Jersey 070 1 8  
Phone : 20 I - 674-3600 

Reliability Group Chairman' 

PROF. R. T. M ISRA 

Newark College of Engineering 
Dept. of Electric ngineering 
Newark, New Jersey 07 [ 02 
Phone: 20 I - 624-2424 

* Newly formed North Jer ey Group. 

Student Affai rs 

PROF. J .  W. ARLE 

Newark ol lege of Engineering 
Dept. of Electric ngineering 
Newark, New Jersey 07 1 02 
Phone : 20 1 - 624-2424, xl. 304 

N J ECSG Liaison ' 
A. F. GAIJIH EI.I.I2 
A.merican lectric Power o. 
2 Broadway 
New York, New York 
Phone : 2 1 2  - 422-4800 

* Not a formal, voting member of tbe 
Executive Cemmittee. 
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program your Tektronix 
Type 561 A or 564 oscil loscope 
for DC-to- 1 5 MHz applications 

H e re ' s  new convenience for many Type 561 A or 
564 a p p l icat i o n s .  

You c a n  p ro g ra m  t h e  Tektro n i x  osci l loscope fo r 
6 measure m e n t  setu ps-u s i n g  t h e  n ew Type 263 
Pro g ra m m e r  a n d  t h e  Types 3A5 a n d  385 A uto
matic/Pro g ra m ma b l e  P l u g- I n  U n its.  

PUSHBUTTON PROGRAMMING 
I n  t h i s  mode,  b oth p l u g - i n s  c a n  be progra m m ed u s i n g  t h e  Type 
263 Program mer,  w h i c h  accepts u p  to 6 p l u g - i n  type program 
cards. Each program card,  after  i n it ial  set-u p, esta b l i s hes the 
p l u g - i n  c o ntrol  fu ncti o n s  req u i red for a parti c u l ar  test o r  meas
u rement  . . . with  actual meas u re ments m a d e  c o n v e n i e ntly from 
the C R T  d i s play, a s  u s u al. Any n u m ber of p r o g r a m m e r s  c a n  be 
cascaded for a p p l icati o n s  req u i r i n g  p u s h b utton c o ntrol  of m o re 
t h a n  s i x  meas u rement  set- u p s .  In R E M O T E  P R O G R A M M I N G  
m o d e ,  t h e  defl ectio n  factor i s  1 0  mV/div  t o  50 V/div  a n d  sweep 
range is 5 s/div to 10 ns/d iv .  

Programmable  F u ncti o n s : fro m T y p e  3A5-V/div,  1 0X 
p ro b e  i n dication,  a n d  A C ,  A C  Trace Sta b i l ized,  or D C  
c o u p l i n g ,  by program c a r d  j u m p e r  c o n necti o n  . . .  vert ica l  
p o s it io n i n g  by program card potenti o m eter setti n g ;  from 
Type 385- Ti me/div,  X10 o r  X1 00 mag n ifi er, t r i g g e r  m o d e  
with c o u p l i n g ,  a n d  tri g g e r  s l o pe, by p rog ram card j u m p e r  
c o n nect i o n  . . . h o rizontal  pos i ti o n i n g ,  t r i g g e r  l e v e l ,  a n d  
mag n ifier d elay,  by program card p otenti o m eter setti n g . 

A UTOMA TIC SEEKING 
In t h i s  m o d e  u p o n  S E E K  c o m m a n d  from t h e  probe o r  t h e  p l u g 
i n s ,  t h e  o s c i  I I o sco p e  auto mati cal ly  p resents an opti m u m d i  s p l ay.  
The SEEK c o m m a n d  to t h e  p lug- in  u n its a u to m atical ly  adjusts 
t h e  t ime and a m p l i t u d e  s etti n g s  and automatical ly  c h e c k s  the 
tr igger log ic  - switc h i n g  to auto tri g g e r  mode,  if  not  co rrectly 
t r i g g e r e d ,  to  p resent a stable d i s p l ay w he n ev e r  p o s s i ble.  Indi
cators o n  t h e  p l u g - i n s  l ight  a ut o m atical ly to show t h e  t i m e  and 
a m p l i t u d e  s etti n g s. Measu rements can t h e n  be m a d e  q u ic kly  
a n d  accu rately from t h e  C RT d i s pl ay. In  A U T O M A T I C  S E E K I N G  
m o d e ,  t h e  d eflectio n  fact o r  i s  1 0  mV/div  to 5 0  V/div a n d  sweep 
ran g e  i s  5 s/div  to 0.1 j.Ls/div .  

MANUAL OPERA TlON 
In t h i s  mode,  both p l u g - i n s  are c o ntrol led co nventional ly.  I n d i
cators on t h e  p l u g - i n s  s h o w  t h e  t i m e  a n d  a m pl i tude setti n g s .  In  
M A N U A L  O P E R A T I O N  mode,  d eflect ion factor i s  1 m V/div to 
50 V/div (5 M H z  b a n d w i d t h  at 1 ,  2 o r  5 m V/div and 15 M H z  at 1 0  
m V/div  to 50V d i v) a n d  s w eep range i s  5 s/d i v  t o  1 0  n s/d i v. 

Type 263 Programmer ( c o m p lete with 6 program cards) $325 
Type 3A5 A u to matic/P rogra m ma b le A m p l ifier U n it . . . $760 
Type 3B5 A uto matic/Programmable T i me-Base U n i t  . . $890 

Osci l l osco pes w h i c h  accept both A u to matic/Programmable P l u g - I n s : 
Type 561 A Osci l loscope . . . $500 
Type RM561 A Osci l loscope . . . . $550 
Type 564 Storage Osci l loscope . . . . • • • • • • • $875 
Type RM564 Storage Osci l loscope . . . . . . . . • • $960 

u.s. Sales Prices I .o.b.  Beaverton, Oregon 

Tektronix, Inc. UNION FIELD OFFICE 
400 CHESTNUT STREET • UN/ON, N. J . •  Phone 688-2222 
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HP FEATURES 

ELECTRONIC COUNTER 

WITH PLUG-IN VERSATILITY 

AND 2 MHz COUNTING 

New reversible electronic counter counts at 
rates up to 2 MHz, reverses in 250 nanoseconds, 
and has a reverse counting rate of 1 MHz. The 
instrument will operate in a temperature range 
from O· to 50· C. 

Model 5280A with its accompanying Model 
5285A Universal Plug-In will count either of 
two input channels A or B, or count A upwards 
or downwards, depending on the polarity chosen 
for B, at a 2 MHz rate. It will count A + B ,  
A - B ,  or count up or down, depending on the 
relative phase of A and B, at rates up to 1 MHz. 

hp Model 5280A keeps an aCCUl'ate count 
even if simultaneous signals should arrive at A 
and B channels in the A + B or A-B modes ; 
an anti-coincidence circuit is built in. The in
strument's controls include a polarity switch 
to reverse input signal direction-sensing, and 
trigger level settings with ± 100 volt range. 
Readout is 6 digits in-line with ± sign ; 7th and 
8th digits are optional , with no decrease in 
maximum counting or reversing rate. 

The llew Hewlett-Packard Model 5280A Re
versible Electronic Counter is priced at  $1 450 
The Model 5285A Universal Input  Plug- I n  is 
$450. 

HE WLETT 

E L E C T R O N I C 

NEW SANBORN OSCILLOGRAPH 

OFFERS WIDE DYNAMIC RANGE 

AND EXTREME 

RECORDING PRECISION 

Model 7702A 2-Channel Thermal Writing Os
cillograph features three different signal con
ditioners for DC inputs, a phase sensitive de
modulator for 60 Hz to 5 k H z  signals, a carrier 
type for AC transducer output recording, an 
AC/DC converter, and a special-purpose DC 
input coupler. 

Using Sanborn's all-solid-state "8800" series 
plug-in signal conditioners, the new oscillo
graphic recording system performs with a high 
degree of accuracy : the high-gain model DC 
preamp provides a gain of 100,000 - the phase
sensitive demodulator has a calibrated reference 
phase shift - the carrier preamp provides 
2400 Hz transducer excitation - and the AC/ 
DC converter has better than 0 .1  % resolution 
and a 10 ms response time. 

The Model 7702A system simultaneously rec
ords two variables on 50-mm channels of San
born Permapaper® chart. Resolution is 4 cyeIes/ 
mm and the system has foul' pushbutton select
ed chart speeds ( 1 , 5, 20 and 100 mm/sec.) 4 
additional speeds optional. 

Representative rack-mount system price is 
$2475 and includes t wo 8805A Carrier Prea m
plifiers and all  necessary power supplies. Call 
your local hp Field Engineer for com p lete de
tails OIl all equipment. 

PA CKARD 
An extra measure of quality 

I N S T R U M E N T S  



NORTH JERSEY 

SECTION 

At (jeneral Motors 
Assembly Plant 

Linden, New Jersey 

Tuesday, November 15  - 7:15 P. M. 

INSPECTION 

TRIP 

NORTH JERSEY G-MTT MEETING 
Microwave Power Generation 

with IMPATT Ava la nche Transit  Tife Diode 

speJker - Dr. R. M. Ryder 

wed nesdaJ, November 1 6, - 8: 1 5  P.M. 

I for detuHs see IHlge I 0 

Vo l u m e  13 / N u m ber 3 N O V  E M B E R 1 9 6 6  



W I D E  RAN G E  
and F I N E  R E SO L U T I O N  
I n  a $1 90 D ecad e Capacito r 

• 50 p F  to 1 .1 1 1 1 5 J.' F  

• D o u b l e  s h i e l d i n g  . . .  c a p a c i ta n c e  fo r 2 - a n d  3 -te r m i n a l  

c o n n e c t i o n s  d i ffe rs b y  o n l y 1 p F  

• Low- l o s s  p o l ysty re n e  d i e l e ct r i c  i n  a l l  d e c a d e s 

• ±1 % A c c u r a c y  

• B r i g ht ,  i n - l i n e  r e a d o u t  

Decade Capacitor 

This decade capacitor combines precision decade steps and a high-resolution variable cap acitor for con

tinuous adjustment to better than 1 pF between steps. The four decades m ake possible settings from 100 pF 

to 1 .1 1 1 1  p.F in 1 00-pF step s ;  nearly the entire range of commonly used capacitance is covered. The built-in 

0-100 pF vernier extends the resolution still further for fine comparisons and allows precise calibration for 

demanding laboratory work. Small size (a mere 31/2" high) and clean styling make this capacitor equally use

ful on a bench or in a rack. With all of its features, the Type 1412-BC is priced reasonably. 

Ot h e r  D e c a d e  C a p ac itors ava i l a b l e  f ro m  G e n e ra l  R a d i o  

F o r  0 . 5% A c c u racy • • •  
Type 1 41 9 - K  

D e cade Capacitor . . . $ 3 8 5 in U.S.A. 
This three·decade unit covers the zero to 
1 . I I O·I'F range i n  1 000·pF steps; capacitance 
at zero setting is 41 pF when used a s  a two· 

t erminal  device. a n d  1 3  pF in three·terminal  

con nections. Silvered·mica dielectric ensu res 
extremely low dissipation factor (less than 
0.0003) a n d  temperature coefficient ( 35 + 
10 ppmjOC). T h e  1 4 1 9· K  is ideal  for the de· 

m a n d ing 2·  a nd 3·term i n a l  capacitance reo 

q u i rements. 

For the H i g h est A c c u racy 

and Sta b i l ity in a 

Decade C apacitor • • •  
Type 1 42 3 - A  

P re c i s i o n  Decade C a p a c itor 

• • •  $750 in U.S.A. 
0.05% acCu racy, 0 . 0 1  %·per·year stabi l ity, 
and a 1 00.pF to 1 . 1 1 1 ·I' F  range (in 1 00.pF 
steps). T h e  Type 1 423.A is especially va l u ·  

a b l e  f o r  precise comparison a n d  substitution 

work, since its high accu racy and stability 

el iminate the need for repeated recalibration. 

Write for Complete Information 

G E N E R A L  

F o r  

H i g h  Val u e s  o f  C a pacitance: 

Type 1 424·A Standard Decade Capacitor, 

Polystyrene Dielectric 
10 I'F in l 'I'F steps , 0.25% accu racy . . . . . .  . 

Type 1 424· M Decade Capa citor, 

Paper Dielectric 

$345 in U.S.A. 

1 0 l'F i n  l 'I'F steps . . .  1 .0% accuracy . . . . .  
$2 1 0  in U.S.A. 

Type 1 425·A Standard Deca de C a pacitor, 

Polystyrene D i e l ectric 
1 00 I' F  in 1 0'I'F steps, 0.25% accu racy . . . . .  

$ 1 400 in U.S.A. 

R A D I O  NEW YORK OFFICE 
Broad Ave n u e  a t  Linden,  R idge field,  New Jersey 07657 

Tel: ( N . Y. )  212 964·2722 Tel: ( N . J . )  201 943.3140 
TWX: 710 489·7641 W E S T C O N C O R D , M A S S A C H U S E T T S  



The IEEE Newsletter 
Publi hed monthly except J u ly & August by 
the North Jersey Section of the I nstitute 
of Electrical & Eleclronics Engineer , I nc.  
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All communications concerning The News· 
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c/o Staff Associates 
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ABOUT ADDRESS CHANGES 

REPORT All ADDRESS CHANGES TO: 

I N STITUTE O F  ELECTRICAL AND ELECTRONICS 

ENG IN EERS INC., 345 EAST 47th STREET 

NEW YORK, N. Y. 1 00 1 7  

I t  is not necessary to inform t h e  North 
Jersey Section when you change your mail· 
ing address. The N EWSLETTER and other 
section mail ings use a list provided by 
I EEE's national headquarters in New York. 
This means the Section has no need to m ain· 
tain a mai l ing list or addressing plates. Sec· 
tion membership records are changed when 
Headquarters notifies us. 
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Editor: Sam Petrokofsky 

IEEE Group Editor: A. R. D'heedene 

School Affairs Editor: Gene R. O'Brien 

Associate Editor: David Wiener 

Associate Editor: Fred T. Grampp 

Advertising Manager: M. M. Perugini 

Executive Committee Meeting 
at Verona Public Library - Nov. 2 

North Jersey ection 
I EEE Executive Comm ittee 

1 966 - 1 967 
eelion Officer 

hairmall . . . .. . . . . . . . . . . . . . .. . . . .  tephen A.  M al lard 
Vice Chairman . . . .. . . . . . . . . . .... . . . .  Bernard Meyer 

ecretary . . . . . . . . . . . . . . . . . ..... . . . . . . . .  Merle M .  I rvine 
Treasurer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Jo eph O'Grady 
Member.at·Large . . . . . . . . . . . . . . . .  Herbert Blaicher 
Member·at·Large . . . . . . . . . . . . . . . . . . . .  Barry M inde 
Past /wirmall . . . . .. . . . . . . . . . . ... .  Walter L. lomb 

tanding Committee Chairmen 
A wards . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lawrence J. Lunas 
Edllcatioll . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  John Zemkoski 
Group Coordillator . . . . . . . .  Robert G. okol k i  
History and 

Procedures . . . . . . . . . . . . . .. . . .  Frank Polkinghorn 
Membership . . . .. . . . .. . . . . . . . .. . . . . . . . . .  William Hei er 
Nominaling . . . . . . . . . . . . . . . . . . . . .. . .  John K. Redmon 
Publications . . . . ... . . . . .. . . .. . . .. . . .  am Petrokofsky 
Publicity . . . .. . . . . . . .. . . . . . . . . . . .  M. H. Nuechterlein 
Program . . ... . . ... . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . arl Torell 

II/dent A fjairs . . . . . . . . . . . .. . . ... Prof. J .  W. arle 
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CA LEN DA R  
Details 0 1 1  

JlAjt(, 
Thur�flA�', Nov('mlt('r 1 0  

JOINT M ETROPOLITAN C H A PTER -
ENGI NEER I NG M ANAGEMENT GRO P . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . 7 
7 : 30 P.M .-Debate on "The l imate in which I n itiative 

and Motivation Flourish" 
M oderator- M r. . I .  Tangerman, McGraw H i l l  Publishing o.  
At-United ngineering enter, 345 . 47th I . ,  N .  Y .  . 

N. Y. C H A PTER - G·AE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ] 0 

8 : 00 P. M .-" H igh Performance - Low· ost Auto Pilots" 
peaker-Mr. F. W. Piper, M anager of Sy tems Enginecring, 

Aircraft Radio orp. 
At- ngineering Auditorium, ITT Federill Labs., 

500 Washington Ave.,  N U l ley, N .  1. 

Tuesday, ovembcr 1 5  
NORTH JER EY I N  PECTJON TR I P  . . . . . . . . . . . . .  . . . . . . . . . . . . . . . ......... . . . .. . . . . . . . . . . . . . . . . . . . . .  4-

7 :  1 5  P . M .-Tour of General Motors Aulo A sembly Plant 
A t-Linden, N. J. off Rte. l ( ee m a p )  

J O I N T  METROPOLITAN C H A I)TER - ELECTRON DEV I CE GnO P 9 

8 : 00 P. M .-" leclron Beam Techniques of lectronic M aterials and Devices" 
Speaker-M r. Donato J .  Bracco, eneral Telephone & lectronic Labs. 
At-ITT ederal Lilb . ,  N utley, N. 1. 

� ('flncsflay, November 16 

NORTH JER EY C l I A PTER - C·MTT . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . ... . . . . . . . . . ... . . .  ] 0 

8 :  1 5  P. M .-"M icrowave Power eneration with 
J M PATT Avalanche Transit Time Diode" 

Speaker-Dr. R. M .  Ryder 
At-Arnold Auditoriu m ,  Bell Telephone Lab . I nc. ,  

M urray Hi l l ,  N. J .  

N. Y. C H APTER - CO M P' UTEn C R O  P . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 
7 : 30 P. M .-"Systematic Design of omputers - Theory in Practice" 
Moderator-Dr. J. Paul Roth, I B M Watson Re earch enter 
At-The Brass Rai l ,  52 1 Fifth Ave., N. Y .  

Thursflay, November 1 7  
NORTH J E R  E Y  C n A PTER - J O I NTLY PON ORED 
CO M PUTE R cno P A N D  A O .  FOn COMP T I NC M A C H .  

8 : 00 P. M .-"What Next i n  PLl I ?" 
Speaker-Dr. M .  Douglas M c i l roy, Bel l  Telephone Lab . 
At-I B M, xit  1 36, Garden tate Parkway - East ide, ranford, N. I .  

NORTH JER E Y  CUAPTER - RELIABILITY CRO P .. . . . . . . .... . . . . . . . . . . . .. . . . . .  . 
5 : 00 P . M .-"M icroelectronics tate·of·the·Art and Application Problems" 
Speaker- M r. Edward Keonjian, Grumman Aircraft 
At-Alumni  enter e minar Room, 

Newark ol lege of ngineering, Newark, N .  1. 

Tuesrlny, Novemb r 22 

JOINT M ETROPOLITA C H APTER - PMP / PC R  CROUP 

8 : 00 P. M .-" Role of Thin/Thick Films with Advance of 
i M onolithic ircuit " 

For I nformation a l l-Morris R udis-5 1 6 · 595·3283 

Tuesflay, November 29 

4· 

5 

5 

. Y. CHAPTER I N  PECTJO TRIP - COMTEC CRO P . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0  
9 : 00 A. M .-Tour of N .  J .  Bell  Telephone o. Switching xchange 
AI uccasunna, N. 1. 

Weflnesflay, November 30 

. Y. C H A PTER - POWER AND I N D  T R I AL G R O  P 

6 : 30 P .M .-" I nsulated onductors, Transmission and Distribution" 
At:--Union arbide Bui lding, 3 rd Roor, 270 Park Ave.,  N. Y .  

Friduy, Deeemb 'r 2 

STUDENT' r C l l T  . _  . . . .  - - - - ---_ . .  _ - - - _ . _  . . .. .... - _  . .. _ . _ . _ - - - _  .. _ - - _  ... .  - _  . . .  -_ . . .  _ - _ . - . _  . . .  _ - - - . .. . .  _ - _ . - _  . . . . . . .  . 
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POSITIONS AVAILABLE 
Good Opportunity for 

CIRCUIT DESIGN ENGINEER 
PRODUCTION ENGINEER 

TECHNICAL WRITER 
Apply 

AO·YU ELECTRONICS, INC. 
249 Terhune Ave., Passa ic, N. J. 

(201) 472-5622 

Wheeler Laboratories, Inc. 
Subsidiary of Hazeltine Corporation 

Consultation - Research - Development 
Radar and Communication Antennas 

Microwave Assemblies and Components 
Laser Devices and Applications 

Harold A. Wheeler and Engineering Staff 
Main office: 

Great Neck, N. Y. H Unter 2-7876 
Antenna Laboratory: Sm ithtown, N. Y. 

North Jersey 
Com puter Grou l' 

Joi ntly Sponsored 
IEEE·ACM Meeting 

"What Next in PL/ 1 ?" 
On' e :  

Thursday, November 1 7, 1 966 
T i me : 

8 : 00 P .M.  
Place : 

J BM 
Exit 1 36, Garden State Parkway - East 
Side, ranford, N. J .  

Subject : 
What Next in PLl I ?  

peaker: 
DR. M. DOUG LAS Mci LROY 

Pre·Meeting D i n ner : 
6 : 00 P . M .  
Holiday I nn 
Exit 1 3 8, Garden State Parkway - West 
Sidc. Kenilworth, N .  J. 

The North Jersey r EE omputer Group 
and the Northern New Jersey Chapter of 
the Association for Computing Machinery is 
sponsoring a talk by Dr. M .  Douglas McI lroy, 
November 1 7, 1 966 in ranford, N. J. on 
"What Next in PLl 1 ?" 

The nu merous programming languages in 
existencc today are based not only on  the 
design of a compllter but reflect the u nique 
needs of the user. The scientific community, 
the business community, the financial com· 
munity, the manufacturing community, etc. 
a l l  require different operations and perform· 
ances from a digital computer. 

This proliferation of programming lan
guages has led to a cry for a standard pro· 
gramming language that would i ncorporate 
as many good programming ideas as possible, 
yet be f1exible enough to permit the introduc
tion of new ideas as t hey develop. 

PLI I has been designed to fill this need. 
Dr. McI lroy, who contributed to the orig

inal design of PLI 1 ,  received his Ph.D. in 
Mathematics from M IT. Prior to his work 
at Bell Telephone Laboratories he was an 
instructor at M IT. He is currently head of 
the Computing Techniques Re earch Depart
ment at Bel l Telephone Labs, Murray Hi l l ,  
N .  J .  He is  active in the SHARE organiza· 
t.ion and works in compilers, assemblers, 
operat i n g  systems,  l a ngu age des ign and 
theorem proving. 

4 

North Jersey Section 

Inspection Trip 

A tour of the General Motors Auto As· 
sembly Plant at Linden, New Jersey has been 
scheduled for Tuesday evening, November 
1 5, 1 966 at 7 :  1 5  P . M .  

A t  this plant, General Motors assembles 
Buick, Oldsmobile and Pontiac automobiles. 
The plant turns out approximately 1 50,000 
cars per year, and employ an average of 
4,000 men and women. 

The five main structures of this plant 
- manufacturing, administration, personnel, 
paint mix bui lding, and the power house en
cia e some 1 ,7 1 1 , 1 55 square feet of floor 
space. This plant occupies a site of 85 acres. 

This is an assembly plant, not a fabricating 
plant. Here, thousands of parts are brought 
together, each at exactly the right time and 
place on the assembly line, to produce 29 
different automobile model . These parts con
verge on the Linden Plant, not to be stock· 

piled, but usually to be moved directly from 
freight cars to the assenlbly l ine. 

H j this spl it·second timing, this precisely 
scheduled flow of materials - from plant to 
plant as well as within the plant - that is 
the bloodstream of the American mass pro
duction system. Whether this plant produces 
35 cars an hOLir or 60 cars an hour, it  must 
be fed material accordingly, at exactly the 
right place. It cannot function with too little 
01' too much, too soon or too late. 

Those planning to take this tour to see this 
fascinating assembly process hould plan on 
arriving via their own transportation at 7: 1 5  
P .M.  There wil l  be ample parking i n  the 
area of the Personnel Building, which is 
adjacent to U. S. Route 1 .  The tour wil l  
begin promptly at 7 : 30 P.M. and wil l  last 
for approximately one hour and ten minutes. 

hildren must be at least 8 year old. 

RESERVATION SLI P 
\vJ)�LI A M  T. K ELLY 
c/o Pub l ic Service E lectric and 

Gas Company 
80 Park Place, Room 8343-M 
Newark, N. J .  07101 
I p l a n  to attend the General Motors Auto Assembly P l a l l t  Tour on November 1 5, 
1 966. I w i l l  bring .. . . . .. . . . . ..... guests with llle. 

N a me . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - _  . . . . . .  - . . . . . . . . . .  - - - . . . . . . . . . . . . . . . . . . .  _ - - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  . 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Address . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Phone .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

G. M ·  
PLANT 

LINDEN 
A I  RPIJIlfT 

13N - EXIT FOR SOUTHBOUND TRAFFIC - ENTRANCE FOR NORTHBOUND 
13S - EXIT FOR NORTHBOUND TRAFFIC - ENTRANCE FOR SOUTHBOUND 

The Newsletter, November 1 966 



North Jer ey 
Rel iabi lity Group 

Microelectronics 
State-of-the-Art and 

Appl ication Problems 
At an organization meeting of the Northern 

New Jersey hapter of the Reliability roup, 
7 held on September 22, 1 966, the follow

ing were selected : 

Orglln izntionnl OlTic rs 
R. P. M isra . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  hairmall 
Edward Mallahan .. . . . . . . . . . . . . . . . . . . . . . . . .  Treasurer 
Lester Davidson . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  Secretary 
John H .  Gerth . . . . . . . . . . . .. .  Program Chairmall 

Members of the xecutive Com mittee 

Jack layton . . . . . ......... . . . . . . . . . .. .  Aircraft Radio 
Prof. . Fishman .. . . . . . . . . . . . . . .. . . . . .... .... . . . N . .  . 
Dr. . New . . . .. . . .. . . . . . . . . . . .. . . . . . . . . .. . . . . . . . .. Stevens 
George Richard on .. . . . . ....... . .... . . . .. . . . . .  I.T.T. 
Donald Shaw .. . . . . . . . . . . . . . . . . . .  Picatinny Arsenal 

We plan to hold five meetings during the 
coming ea on on the following Thursday : 

November 1 7  
January 1 9  
February 1 6  
March 1 6  
May 1 8  

The meetings are cheduled to be held i n  
the new facilitie at Newark ollege of ngi
neering, 323 High treet, Newark 2, New 
Jcrscy. 

The fir t meeting will  be held in the 
eminar Room of the Alumni enter, New-

ark ollege of ngineering on Thursday, 
November 1 7th from 5 : 00 to 6 : 30 P .M.  

M r. Edwnrd Keoflj inn w i l l  sp ·nk CIII : 
M icro I ctron ics - tnte-of-lhe-Art 

nnd A )lp1 icntion Problem 
M r. Keonjian i a Fellow of the lEE , 

who has written book on microcircuits and 
tran i tor device and hold several patents 
in that field. He is bief of the M icro
electronics and ircuit Design ection of 
Grumman Aircraft and is hairman of the 
Microelectronics ommittee of the fA and 
AlA.  He i al 0 on the panel of the NATO 
Advi ory roup for Aerospace Re earch and 
Development (AGARD ) .  

N. Y .  Metropolitan 
PMP j PG R  Groups 

Role of Thin/Thick Films with 
Advance of Si Monolithic Circuits 

Tuesday, November 22, 1 966 
8 : 00 P .M.  Meeting in N .  Y .  

PAN L PEAK R 

PAU G RON R 
upr. New Product 
orning Gla Work 

Raleigh, N .  

JOHN LTZZIO 
astern Regional, ales Mgr. 

Mepco I nc .  
Morristown, N .  I .  

J O H N  T M PL TON 
roup Leader 

Airborne In truments Lab. 
Deer Park, N. Y.  

Pre-Dinner Meeting at  nearby re  taurant
For information call : 

MORRI RUmS 
5 1 6  - 595-3283 
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New! .. Bal lantine Sol id State 
True RMS Voltmeter 

Measures from 1 0 Hz to 20 MHz 
regardless of Waveform 

Ballantine's new Model 323 i s  a rugged, all-sol id-state voltmeter for True 
RMS measurements for 1 0 Hz to 20 M Hz . . .  and for a wide variety of 
waveforms. Use it a a completely portable instrument isolated from line 
effects (due to built-in rechargeable oatteries), or plug it  into the power 
l ine. (Model 323-0 1 is for use on power l ine, only.) 

F f A T R ES: 

* Measures True RMS of sine waves, square waves, noise voltages 
and a range of pulses 

* Frequency range of 1 0  Hz to 20 MHz 

* Voltage range of 300 I-/-V to 330 V. (As null detector to 70 I-/-V) 
* Unmatched accuracy: 2% of indication, SO Hz to 1 0  MHz; 

3 %  of indication, 20 Hz to 1 5  MHz; 5 %  of indication, 10 Hz 
to 20 MHz. Ballantine's accuracy of 2 % means 2 % of the 
actual indication, whether at the top or bottom of a scale 

* Operates from built-in rechargeable batteries or line power 

* Ideal for recorder applications - DC output of 0.1 to 1 .0 V for 
each range simultaneous with meter reading 

* Crest factor: 5 at full scale to 15 at down scale 

* Separate isolated ignal and case grounds 

* Optional 80 dB Attenuator Probe, Model 1 30 1 ,  for operation 
up to 1 0,000 V . 

Prices' Mode l 323, $520 (Battery & Li ne) 
. Model  323-01 ,  $485 (l ine only) 

W1'ite /01' complete technical data today 

BALLANTINE LABORATORIES INC. 
Boonton, New Jersey 

CIIEC'" Willi B�ll�HlIHE flRSl fOR OC �HO AC ELECTRONIC VOLTMETERS/AMMETERS/OHMMETERS. REGARDLESS Of YOUR RE· 

QUIREMEN1S. WE \\�VE A lARGE LINE. WITH ADDIlIONS EACH YEAR. ALSO AC/DC LINEAR CONVERTERS. AC/DC CALIBRATORS. WIDE 

BAND AMPLifiERS. \)IREC1.REA\)INC CAPACI1ANCE ME1ERS . ANO A liNE Of lABORA10RY VOllAGE STANOAROS fOR 0 TO \ .000 MHl. 

R·.presented by GAWLER-KNOOP COMPANY, 14 Beaufort Avenue, Roseland, New lersey 
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BARRED 
FROM LIFE? 

Th i s  baby was born with severe b i rth defects. U n t i l  a few yea rs a go, 

his pa rents m ight have been told,  " Enjoy him wh i l e  you can.  Not h i n g  

c a n  be done to he lp  h i m . "  

Today, m uch ca n b e  done for s o  many o f  these c h i l d re n .  Al most 80 % 

of a l l  bi rth defects can be t reated - a nd often completely corrected 

with ea rly d iagnos i s  a n d  proper treatment. 

The M a rch of Di mes f i n a nces more than 75 B i rth Defects Centers t h rough

out the nation to br ing the best of care to those who need it most .  

The c h i l d  born less than perfect c a n  be hel ped across the ba rriers of 

d i sa b i l ity to f i n d  a f u l l ,  p roductive l i fe .  

fig ht birth defects/JOiN MARCH OF DIMES 
The Newsletter, November 1 966 



Joint Metropolita n  Cha pter 
Engineering Management 

The Climate in Which Initiative 
and Motivation Flourish 

On Thur day, ovember 1 0, 1 966 at 7 : 30 
P . M . ,  the Metropolitan hapter, ngineering 
Management roup wi l l  conduct a panel dis
cu sion in Room 1 25 at the United ngi
neering enter, 345 . 47th treet in New 
York ity. 

Mr.  . J .  Tangerman, Office of Planning 
and Development of M c  raw H i l l  Publishing 
Co. wil l  moderate a panel discussion by four 
top executive from area firms on the ubject 
of, "The iimate ill Which Illitiative alld 
Motivatioll Flollrish." 

The member of the panel are : 
M R .  D. M .  M I LL R 

Presidellt 
Airborne In trument Lab. 

M R  . .  R. OlU 
Vice Presidellt 
N. Y. Telephone o. 

M R . J .  H. VOl l E R  HT 
Vice Presidellt 
ITT ederal lab . 

M R .  K. A. RO 
Presidellt 
Burn and Roc, I nc.  
These distingu i hed gentlemen have a l l  

reached the high offices they now hold by 
working their way up through the ranks 
from the position of engineer. Thcy arc all 
high ly qual ificd to peak on the environment 
and circum tances that nourish individual in
itiative and motivate engineers. 

A question and an weI' period wi l l  follow 
the pnneli t talk . 

N. Y. Chapter 
Computer Group 

Systematic Design of Computers 
Theory in Practice 

The de ign of new computers is i ncrea 
i ngly difficult,  yet relatively few of the prob
lem i nvolved are being turned over to 
computer for sy tematic olution. The opti
mists' dream of automated de ign i sti l l  out 
of reach, although orne program and pro
cedures have been developed that allow com
puter to sharc portion of the creative de ign 
burden. 

Achievements and problem in program
ming computer to produce de ign for logic 
circuit', placement and other needs wi l l  be 
discu sed by a panel of pecia l i  t at the 
November 16 meeting. The panel wi l l  be 
Jed by Dr. J .  Paul Roth, I B M  Watson Re-
earch enter, Yorktown;  and will include 

Dr. . Y. Lee, Bell Telephone Lab .; Holm
del ; and H ugh M ay , airchi ld emieon
ductor, Palo Alto. 

The meeting will be a dinner meeting 
co- pon ored by the reater N. Y. hapter 
of the A sociation for omputing M achinery. 
Rc ervations w i l l  be nece sary. It w i l l  be 
held at t he Bra s R a i l ,  5 2 1  Fifth Ave., ( 43rd 

t ) .  A social hOllr will begin at 5:30 P.M.; 
dill II er, at 6:30, and discllssion, at 7:30. To 
makc a re ervation for dinner end a check 
for $5 (J or A M member ) or $6 ( non
member ) to herman Blumenthal, U nion 

arbide orp., 270 Park Ave., N. Y . ,  . Y.  
1 00 1 7  ( Phone 55 1 -5832 ) .  M ake check pay
able to "GN Y  hapter A M ," and print on 
the bac k :  name, addre , phone number 
and affl liation. 
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North Jersey 
Section Groups 

Operation Famil iarization 
To better acquaint the North Jersey ec

tion member hip about our roup and their 
activities who for rea on of their own have 
not comm itted themselve,s, the ew letter is 
init iating thi  col u m n .  I t  pu rpo e? To i n
form the u n i nit iate of the operation of each 
of the c roup . But just 0 you don't tear 
down the wall of all the roup at one t ime 
in your headlong da h to join up, we w i l l  
offer tidbits o f  informative data on only one 
Group per j ue. 

The I E ommunicntion Technology 
roup, which is the favored G roup this 

month, i one of 3 1  pecial ized profc sional 
group within the organization. aturally, 
this roup cater to tho e members whose 
field of intere t l ie in the communications 
and al l ied arcas. pecifically, omTec ac
t iv itic cover such wide fields of interest a 
telecom munications ( both theory and applica
tion ) which include telephony, telegraphy, 
data tran m is ion with a ociated error de
tection and correction, point-to-point radio 
and television, satellite com munication , and 
analy is of y tems and sub ystem u ing one 
or more of these mediums. 

To keep the troop fu l l y  informed on such 
an impre ive array of technologies, the om
Tec roups finds it  more expedient to deploy 
it organization into local chapter ( as of 
cour e do mo t of the other l E  _ roup ) .  
The boundarie and geographic area of the 
local chapter arc esscntially determi necl by 
the concentration of indu try, which in turn 
bccomes the bait and lures the engineer into 
these areas. Or i i t  vice ver a? eneral ly 
the area of operation of a chapter coincide 
with tbat of the ection. 

One of the major functions of tbis roup 
and all the others is  tbe de emination of 
information through its carefully program med 
meeting . These bon mot are held everal 
time during the year; featuring both i ndi
vidual lecturer or panel group a l l  having 
exten ive background in the communication 
discipline . On occa ion, the chapter spices 
the ea on with an interesting field trip for 
the intrepid engineer. I n  addi t ion, wben the 
occasion warrant , joint e ion are held 
with other chapter . omTec i also a co
pon or of the Annual ommunication on

ference. 
Tran action on ommunication Technol

ogy are publ i  hed several t ime a year by 
J headquarter . This publication repre
sent the forum for the presentation of com
mu nication -oriented technical paper , conci e 
paper ( a  ummary form of a technical 
pape r ) ,  letter to the editor, and di cu ses 
previously publ i  hed paper . 

The roup member hip i derived from 
engineers and other technically oriented peo
ple in the com m unication indu'try, common 
carriers, consulting engineer , anti the com
m unication branche of the m i l i tary ervice . 

tuden! are el igible and encouraged to join 
a pecifie group. A sociation with the group, 
if it accompli  hed nothing else fami l iarize 
the tudent with the e ential of conlmunica
t ion technology. uch exposure, better en
able the tudent t decide if thi field is his 
cup of tea or if greener pa tures beckon 
elsewhere at graduation t i me .  

If  t h e  above me sage ha t imulated you 

ELECTRONIC 

COMMUNICATIONS 
ENGINEERS 

SR. TECH N ICIANS 

TECHN ICAL WRITERS 

LOC KHEED has openings at a l l  levels 
i ncluding design and specification 
ana lysis, traffic handling ana lysis, 
equipment instal lation, test and per
formance eva luation of a l l  types of 
commu nications systems. 

If you are interested in long-term, 
chal lenging positions in the US and 
overseas-investigate LOC K H E E D's out
standing benefits inc luding employee 
savings plan, education refund pro
gram, pension plan with 1 0-year vest
ing privi leges, paid medical plan, etc., 
then send your resume to Mr. H. F. Fey 

LOCKHEED 
ELECTRONICS 

COMPANY 
A Division of 

Lockheed Aircraft Corporation 

P. O. Box 446 
Metuchen, New Jersey 

An Equal Opportunity Employer 

N. Y. Power & 
Industria l  Group 
Insulated Conductors, Transmission 

and Distribution 
A join! meeting of the In u l ated onduc

tors and Transmission and Di  tribution Tech
nical Di cus ion Group of the New York 

ection, Power & lndu trial Division of I 
wi l l  discus trends in T & D. The exten ion 
of current i nnovations, uch as overhead beau
ti lity, U R D, H V D  , odium conductors, etc. 
along with more radical concept such a 
cryogenic cable, m icrowave transmission, etc. 
will be covered. 

A panel of three indu try experts wi l l  give 
a very hort talk on pertinent fields of i n
terest, followed by the usual di cuss ion period. 
The meeting w i l l  be held in the 3rd floor 
meeting room of the Union arbide Bui lding, 
270 Park Avenue, New York, on Wednes
day, November 30, from 6 : 30 to 8 : 30 P . M . 

into eeking the exh.i larating almo phere of 
the omTec roup then direct your i nquiries 
to M r .  R aymond P. H i nton, the chapter' 
chairman. Ray' mai l ing addre s i c/o om
munication y tems I nc., Route 17, Paramu , 
New Jersey. 
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St i l l  the 

SIMPLEST CHART EVER 
H OW TO U S E  

1 .  If you are not responsi b le  for you r com pa ny's advertisi ng 
but t h i n k  TH E N EWS L ETTE R  sho u l d  be carryi ng you r  
f irm's ads, t h e n  show o r  se nd th is  page t o  your advert isi ng 
ma nager. 

2. If you are responsib le  for your com pa ny's advertisi ng 
progra m ,  s im ply d ia l  the n u m ber at the bottom of th is  
page to  f ind  out  why i t  pays to  reach 6,000 mem bers of 
the North Jersey Section.  (Of course, there's noth i ng to 
stop you from usi ng the chart to check our rates before 
you ca l l ) 

ADVERTIS I N G  RATES FOR T H E  I E E E  N EWS LETT ER 

Fu l l  Page 

Two Th i rds Page 
One H a l f  Page (horizonta l )  
One Th i rd 
One S ixth 
C lassified (per column inch)  

Special  Position Charges 

I 
Front Cover - not sold 
Cover I I  - plus $60.00 
Cover I I I  - p l u s  $50.00 
Cover IV - p l us $70.00 
(a l so color charge) 

One Time Five Ti mes Ten Times 

$215.00 $190.00 $160.00 
180.00 160.00 135.00 
145.00 130.00 1 10.00 
120.00 1 10.00 90.00 

75.00 65.00 60.00 
15.00 15.00 12.00 
(See Card No. 2A for details on classified) 

Sta n d a rd AAAA color-$60.00 per color 
B leed - Plus 15% of basic rate 
Age ncy C o m m ission - 15% 
Cash D iscount - 2% ten days 
Te rms - net 30 days 

Oppos ite meeting page - p l us $40.00. Other positions quoted . 

Spec ifications 

Fu l l  Page - 7112" x 10" (45 p icas wide by 60 h igh) 
Two Th i rd s  - 5" x 10" (29 p icas wide by 60 h igh) 
One Half  ( horizonta l )  - 7V2" x 5" (45 p icas wide by 30 h igh) 
One Th i rd - 2%" x 10" (14 p icas wide by 60 h igh) 

5" x 5" (29 p icas wide by 30 h igh) 
One S ixth - 2%" x 5" (14 picas wide by 30 h igh) 

I nserts: Rates and qua ntity on request. 
Printed by Letterpress Ha lftones - no screen 

M o u nting: C uts and ha lftones m ust be mou nted type h igh on wood 
b loc ks to conform with d imensions. 
Fu l l  size cuts m ust be mounted flush on b l ock, top and 
bottom. 
Fu l l  size reverse p lates or half  tones m ust be anchored 
to the b loc k and tr im med f lush. 

Plates a n d  c opy a re d u e  the first of the m onth p receding p u b l ic ation. 

Send to: WO O D  P R ESS, P. O. Box 2929, 515 East 41st St. ,  Paterson, 
New Jersey - ZI P 07509 

Send inse rtion orders and i nstructions to: 
I E EE N EWSLETTER 
Box 275, M orris Plains, N.  J. 
(201 ) 398-5524 
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Chairman's Corner 
Sum a nd Substa nce 

Past columns of the Executive o m mittee, 
stress the message that the individuals that  
are active and attend meetings are reaping 
the benefits. As you well k now, if you read 
"The Newsletter" every month, there are 
meeting , sem inars, courses, tours, and an 
annual dinner. Have you noticed a change 
in how these meeting are arranged? In the 
past the Section Program Chairman would 
plan the bulk of the meetings. Now, the 
individual groups, of which there are seven 
active and one in the proces of formation, 
plan the meetings. The even active groups 
are : 

omputer 
M icrowave Theory and Techniques 

ommunication Technology 
Automatic ontrol 
Engineering Writ ing and Speech 
Power 
Reliabi l ity 

The one in the process of formation is : 
r ndus(rial Electronics and 

Control I nstrumentation 
Tn addition, there are eight groups that are 

jointly sponsored with. New York, Long 
Island, and Princeton. These are :  

I nstrumentation and M easurement 
Aerospace and Electronic System 
Information Theory 
Engineering M anagement 
Elect ron Devices 
Engineering in Medicine and Biology 
Parts, M aterials, and Packaging 
Electromagnetic Compatability 
We no longer jointly sponsor the Group 

on Vehicu lar Com m u nication. As you may 
have noted, a Reliabil ity Group has been 
formed in  North Jersey. 

Of course, some of the joint groups meet 
only in New York or Long Island. Tn th is 
regard we hope to effect changcs, for there 
are Jersey mem bel'S of the e grou ps, and they 
should have an opportunity to attend with
out too much travel or travai l .  

You m ay well ask,  "Why hould I go to 
these meetings?" All  that can be said is that 
you may have an opportunity to explore 
fields that  m ay have an interest for you, and 
in addition, the material presented may burn
ish some of the information that you have 
amassed. 

We hold forth no promi e of acquiring new 
technical information or furnishing existing 
information when you attend the Annual 
Dinner Dance. This is solely and strictly a 
social affair at which we honor those mem
bers of the North Jersey ection who have 
been awarded Nat ional Prizes or elevated to 
the honorary grade of Fellow. This year, the 
date is Saturday, February 4, 1 967 at a place 
to be selected. 

There is One area that has not been 
touched on. As you know, in order for the 
Section to plan these meetings, and see that 
we l ive within our budget, a monthly Execu
tive Comm ittee Meeting is held. This meet
ing is open to the membership. At this 
meeting, a l l.  the comm ittees report on their 
activities. We, the commit tee, extend largesse 
as wel l as penny-pinch. You wi l l  not be 

drafted to any as ignment if you come to 
listen. 

BERNARD M EY E R  
Vice Chairmarl 
North Jersey Section 
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Joint Metropol itan Chapter 
Electron Devices 

Electron Beam Techniques 
in Chemical Analysis of 

Electronic Materials Devices 

Presen ted by : 

M R .  DONATO 1. B R A  

General Telephone 
and lectronics 
Labs., l nc.  
Bayside, New York 

Date and T i me : 
Tuesday, Nov. 1 5  
at 8 : 00 P.M . 

Place : 
I nternational 
Telephone & 
Telegraph Labs. 
N u t ley, New Jersey 

Pre-Meet ing Din ner : 

o 

opperhood Restaurant ( 6 : 00 P . M . )  
Sout h  of Route 3 al Park Avenue xit  

The problems encountered in analy is of 
electronic material and devices emphasize 
non-de tructive and m icrochemical techniques. 
Significant advances in high velocity electron
optical instrumentation embodied in the elec
tron m icroscope, the electron probe micro
analyzer and the scanning electron m icroscope 
satisfy these needs in many respects. The 
principles of operation and i l lustrative appl ica
tions to phosphors, semiconductors and in
tegrated circuits wi l l  be presented. 

Donato Bracco is presently Program Man-

ANN U AL 

ST U DENTS' NI G H T  

FRIDAY, DECEMBER 2nd 

T h e  Student Affairs ommillee o f  the 
Section, under the leadership of Mr. l ames 
W. Earle of the taff of Newark Col lege 
of Engineering, i arranging an interesting 
program for the evening. Representatives 
from Fairleigh Dickinson, Stevens I nstitute, 
and Rutgers, a well as from Newark Col
lege are working on the Committee. Grad
uate members of the Section are urged to 
bring their wisdom to the meeting. Watch 
the bul letin boards and the December issue 
for the meeting location. 

ager, Materials Analysis, at the Bayside, New 
York laboratory of General Telephone & 
Electronics, a posit ion he has held since 
1 962. Mr. Bracco has been in t he employ 
of G. T. and E.  Labs since 1 947. Serving 
in  a numbcr of l i ne and staff positions includ
ing m anager of the chemistry laboratory and 
m anager of research planning. He has publi
cations in pho phors, screen application and 
analytical methods. 

M r. Bracco ha a H.Ch.E,  from the Col
lege of the ity of. New York, 1 94 1 ,  and has 
attended graduate school at the Polytechnic 
J nstitute of Brooklyn. 

In the face of rising costs, these 
new power modules bring the 
cost per watt of 0.05 0/0 regulated 
DC to an all- time low ! 
MC-55 SERIES is a new line of all-silicon AC·DC power modules - specifically 
designed to give you more watts per dollar. A wide range of different voltage 
and current models is available. So, if you're interested i n  better power 
supplies at budget prices - and who isn't - write for information on these 
new Technipower modules today! 

• 3 1 4  models, outputs 3 to 1 52VDC, up to 750 watts. 
• Regulation :±:0.05 % .  
• Temperature coefficient 0,0 1 5 % 1  C typical. 
• Ripple 2mV RMS. 
• Temperature rating 65 ' C. 
• Not damaged by output shorts or overloads. 
• No turn-onlturn-off overshoot. 

• Designed to meet MIL specifications, 
Portrait of a Hero 

Your inqu iry will also bring you a copy of the latest Technipower catalog, 
giving complete data and prices for more than 4000 power modules and 

la b s upplies. 

TECHNIPOVVER 
A BENRUS SUBSI DIARY 

18 Marshall Street, Norwalk, Connecticut 06856 
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PHONE: (201 )  472·5622 

Executive Committee 

Action 
From t ime to t ime,  your Newsletter wi l l  

publish i tem of general interest to North 
Jersey Members. Generally, this will con· 
cern action taken by our xecutive Com
m ittee which dil igently follows the changing 
situation and tries to anticipate our needs. 
The busy monthly meetings often result  in 
action of general interest. The following 
letter i l lustrates such an action item. 

M R . D. F I N K  

The f nstitute of Electrical and 
Electronics Engineer 

345 Ea t 47th Street 
New York, New York 1 00 1 7  

Dear M r. Fink : 

This is to inform you of four Resolution 
which were approved by the North Jersey 
Section Executive ommittee at it meeting 
of eptember 7, 1 966. 

I .  l nasmuchas each eClion could pursue a 
more vigorous program if they had in
creased financial aid, and inasmuchas the 
dues of each member have been increased 
by Hea Iquarters, it is hereby requestcd 

t hat the present Section rebate of $ 1 . 1 0 
per member be increased to $2.00 p_r 
member. 

2. Because this ommittee ha received nu
merous complaints from members con
cerning inaccurate bi l l ing and mail ing and 
the Section has encountered evere prob
lems with Headquarters' mai l ing lists, i t  
is requested that H eadquarters make a 
strenuou effort to markedly improve its 
mai l i ng and bi l l ing procedures. 

3 .  In view of the fact that Headquarters 
has increased members' dues and because 
it is highly desirable that each membcr 
belong to those Profe sional groups which 
are of most direct intere t to h im,  it is 
hereby requested t hat all or part of at 
least one Professional group's duc be in
cluded in the annual $25 .00 member hip 
dues. 

4. Ina m uchns the financial responsibi l i t ies 
and resource of recent graduates arc such 
a to make the $25 .00 membership dues 
a severe hardship, i t  is hereby rcquested 
that t he membership dues for recent grad
uates be reduccd to a more rea onable 
level. 

1 0  

Very truly your , 
M .  M .  f RV I N  
Secretary 

No.-th Jersey G-MTT 
Generation w ith IMPATT Microwave Power 

Ava l a nche Tra nsit Time Diode 
0,,11' : 

Wedne 'day, November 1 6, 1 966 

Timc : 
6 : 30 P. M .  Dinner, Wally's, 
Watchung, N .  J .  
8 :  1 5  P. M .  M eeting 

Place : 
Arnold Auditorium 
Bell Telephone Laboratories, I nc. 
M urray H i l l ,  New Jer ey 

Spcak�r : 
O R .  R. M .  R Y D . R 

ubjecl : 
M i c r o w a v e  P o w e r  G e n e r a t i o n  w i t h  
I M PATT Avalanche Transit Time Diodes. 

M icrowave power generated directly from 
negative conductance diodes has achieved 
values useful for receivers and small trans
mittel' . ontinuoLis power on the order of 
500 mW is available at X-band; pulse powers 
about 1 5  dB higher arc indicated. The orig
inal proposal of W. T. Read ( 1 958 ) combined 
an impact ionization "avalanche" breakdown 
with transit t ime effects to produce negative 
conductance osci l lation . The talk wi l l  de-

cribe this and other combinations of ava
lanche and transit t ime, de cribing structures, 
operating principle and experimental meas
urements. 

N. Y. GAES 

Date : 

High Performance 
Low-Cost Autopilots 

Thu rsday, November 1 0, 1 966 
Time : 8 : 00 P . M .  
Plnce : 

The ngineering Auditorium at 
I TT Federal Laboratories 
500 Washington Avenue 
Nutley, New Jersey 
(The building under the ITT Towel', 3 
blocks south of the M a i n  Avenue exit 
from Route 3 ) .  

Spcnkc r :  
F. W. P I P  R 
Manager of Systems Engineering 
Aircraft R adio orporation 
Boonton, New Jersey 

ubjccl : 
High Performallce-Low Osl A IIlopilot.l'. 
Mr.  Piper wi l l  discuss the design and de
velopment of high performance - low 
cost autopilots u ing new gyro technique 
and gyro substitutes for auto pilot stabi l iza
tion. M r. Piper w i l l  have models of this 
equipment for inspection. 

Pre-Meeting Dinner : 
opper Hood Restaurant 

I Park Avenue 
Lyndhur t ,  Ncw Iersey 
( From N. Y. - R idge Road exit from 
Route 3; from west - 1 st exit after 

crossing Pas aic R iver bridge ) .  
Biographical Nole: 

M r. Piper is n graduate of lowa Stilte Uni
versity holding a BSE degree. He has been 
a sociated with A i rcraft Radio orporation 
since 1 957 and is manager of the ystems 

ngineering Department. Prior to join ing Air
craft Radio orporation, Mr. Piper was a so
ciated with Boeing Aircraft Company. 

R. M. R Y D E R  
130rn in Yonkers, N e w  York, March 8,  

1 9 1 5 . B M agna um Laude, Yale, 1 937 
and Ph.D. ( Physics ) Yale, 1 940. 
Bell Labomtories 
1 966 -

Department head in charge of microwave 
transistor development, transistor fabrica
tion technique and surface studies. 

1 954 - 1 966 -
Depart ment hend in charge of high speed 
diode d e v e l o pm e n t ,  i n c l u d i n g  varactor 
diodes for low-noi e receivers, varactor 
diodes for m icrowave power generation, 
high speed switching diode , and m icro
wave protectors, amplifiers and power 
sources. 

1 948 - 1 958 -
Tran istor Development. H igh speed power 
transistors, high frequency diffu ed base 
l ransi tors. 

1 944 - 1 948 -
M icrowave Vacuum Tube Development. 
Broadband m icrowave receiving tubes and 
low power transmittcr . 

1 940 - 1 944 -
M icrowave ircuit Re earch. low noise 
and wide band ampl ification. 
Or. Ryder i a Fellow of the I E E  and of 

the AAA and a member of the Yale ngi
neering As ociation. 

N. Y. COMTEC Group 
Inspection Trip to 

N. J. Bell Telephone Co. 
Electronic Switching Exchange 

On Novembcr 29, 1 966 the Related Ac
tivities Committee of the ommunication 
Technology Group of the New York Section, 
I EE w i l l  sponsor a field trip to the New 
Jersey Bel l  Telephone ompany's Electronic 

witching xchange, at Succasunna, New 
Jersey, to i nspect the No. I lectronic Switch
ing Sy tem ( SS ) .  No. I S exploits new 
developments in computer technology as the 
means for operating this revolutionary new 
telephone exchange. The system has the 
potential to follow switching scheme of an 
almost l imit less variety, depending upon the 
particular user' need . Some of the services 
that No. I E can provide are : automatic 
dial ing for a list of often-used telephone 
numbers, automatic setting up of conference 
calls, and allowing a user to comm unicate 
directly with a computer over any telephone. 

Attendance is l imited to 20 persons and is 
by advance regi tration only. Transportation 
has been made available by haltered Bus 
( $2.00 rou nd trip ) ,  leaving 43rd Street and 
Vanderbilt Avenue, New York at 9 : 00 A . M .  
Thursday, November 29, 1 966. Use t h e  below 
registration blank (or duplicate ) and return 
before November 20, 1 966. 

M R . H .  F R I ED M AN 
New York Telephone ompany 
1 40 We t Street , Room 1 300 
New York, N .  Y .  1 0007 

RE ERVAT ION F O R M  
Ye [ wi l l  attend the tour o f  ES 
Exchange, uccasunna, New Jersey, 
on November 29, 1 966. 
Enclosed is my check for $2.00 for 
bus tran portation. 
f will provide my own tran portation. 

The Newsletter, November 1 966 



�:l Type RM56  ���� enera l -purpose osci l loscope 
® 'i1  

with a I ded feature of L...-___ _ 

SPLIT- SCREEN ! 

I 
III p resent's stored or c o n v e n t i o n a l  

d i sp l a y s -T h e  Type R M 564 p resents 

fu l l-screen stored d i s p l ays or  f u l l 

screen convent ional  d i s p l ays. Or-with 

t h e  s p l it-screen- stored d i s p lays c a n  

be presented o n  either t h e  u p per o r  

l o w e r  half  of t h e  c r t  with conventi o n a l  

d i s p lays o n  t h e  o t h e r  h alf. 

• saves fi l m  - T h e  Type R M 564 per

mits detai led waveform a n a l y s i s  a n d  

s i m pl ified waveform c o m pa r i s o n s ,  i n  

m a n y  i nst.ances,  without  resorti ng to 

p hotog rap hy.  J u st store a n d  a n a lyze 

f o r  peri o d s  u p  to o n e  h o u r, with q u i c k  

e rase i n  l e s s  t h a n  o ne-fou rth seco n d .  

• trace p h otogra p h y  i s  easier a n d  

c a n  c o st l e ss -Stored d i sp lays can be 

recorded at o n e ' s  convenience,  without  

t h e  need for  h i g h-speed lens o r  fi l m. 

STORAGE 
perm its s imu ltaneous operation as a storage osci l l oscope 
and as  a conventiona l  osc i l loscope 

• a c c e p t s  c o m b i n at i o n s  o f  2 0  p l u g 
i n  u n its - T h e  Type R M 564 adapts 
easi ly  to  such a p p l icatio n s  as m u lti
trace, low level differential ,  s a m p l i n g ,  
spectru m a nalysis,  others - i ncl u d i n g  
m atched X-Y d i s plays u s i n g  t h e  same 
type a m pl i fier u n its i n  both t h e  a m p l i 
fier  a n d  ti m e-base c h a n n e l s. 
P l u g - i n  u n its offer capa bi l i t ies from 
1 00l'V/cm sen sitivity (3A3) a n d  1 0M Hz 
passband (3A 1 ,  3A6),  to 0.5 I'secicm 
sweep rate (361 , 3 63) and sweep-delay 
a p pl i cati o n s  (361 , 362, 363). 

• saves s p a c e -T h e T y p e  R M 564 
occu p i e s  o n l y  7 i n c h e s  of sta n d ard 
rac k h ei g h t, yet h a s  a fut !  8-cm by 1 0-
cm d i s p lay area. 

• o p e rates s i m p l y  a n d  re l i a b l y 
A lt h o u g h  capable of many s o p h i sti
cated m e a s u re ments, t h e  Type R M 564 
retai n s  t h e  o perati n g  convenience of a 
c o nventional  osci l l oscope.  

Display s h ows a b i l ity o f  the T y p e  
R M564 t o  store s i n g l e-shot e v e nt s .  
Wav eform s represent d i s p l a c e m e n t  
o f  l e a f  s p ri n g s  d u e  t o  i m part e d  
s h o c k s  g i v e n  t h e m  d u r i n g  t e st.  
S p l it-Screen F a c i l i t y - with i n d e
p e n d e n t  st o rage

' 
a n d  erase of u p p er 

a n d  l o w e r  half o f  the c rt - p e r m i t s 
easy c o m parison of test waveform s 
to a refere n c e  d i s p l a y .  

Type RM564 Osci l loscope . .  " $960 
Type 3A3 Dual ·Trace Differential 

Ampl ifier U n i t  . . . . . 790 
Type 2B67 Ti me·Base. Unit 210 
1 8  other p l u g · i n  u n its avai lable. 
Type 564 Cabi net Model also 

avai lable with same per· 
fQrmance specificatioCls . . 875 

u . s .  SBles Prices f.o.b, eeav�rto�'. Oregon 
Osci l loscope prices without plug· i n  u n its 

Tektronix, Inc. 

FOR A DEMONSTRATI O N ,  PLEASE CALL YOUR TEKTRONIX FIELD E N G I N EER 

T h e  Newsletter, November 1 966 
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NEW INSTRUMENT 

NEW H-P 50 MHz 
BIG SCREEN SCOPE 

WEIGHS ONLY 30 POU N DS. 

Model 1 80A Plug- I n  Seop 1 atU I'('R a S ' l'('en 
30 7r larger than p 1' " ious modcls and twit t he 
S t'e n s i ze or scopes o f  s i m i lar d i mcnsio ns, T he 
radial- field 'ontotn' d m sh C I�T c o n fi gu J'atiol l  
magni .fies thc d isplay and shl' inks oyeI'L l l 1  tub 
l e n g t h  a s  it  p J'od u c e s  a ll 8 x 10 cen t. i m e t <' I ' 
d ispl ay. 

The vertical ampl i fiel' p l ug-i n ,  Mod I 1 0 I A ,  
i s  a two-chan n  I u n it with a scns it iv ity o f  5 nw/ 
'm at 50 M H z, 'I'l'ace <h·i ft is y i rtual ly e l i m i 

nated b y  us i ng n \\' l o w  n o i s  a l l  sol id stat c i rcu itry . 
The M ode l J 820A ach i eves a SWI'I'P speed oJ: 

5 na noseco nds per cenlim tel' w ith rel iable trig· 
gering to 90 M H z, a nd the Model 1 82 1 A  T i me 
Base and D l ay Gcnerator P l ug-in al lows ex
panding or any part 01' ih tl'ace for d t a i i(><i 
examinatio n ,  

P rice of t he l SOA, less p l u g'- i ns, is $S2:') .  The 
Model l S0A H, t h e  5 Y.i - i nch h i gh I'ack m o u n t i n g  
version, is $900. The 1 S O  L A  is  $650. T h e  I S20A 
is $475. The l S2 l A  is $SOO. 

HE WLETT 

E L E C T R O N I C T E S T  

_ . 
........ �..a..--r- • 

.. ,� 

A SI NGLE INSTRUM ENT 
M EASURES I M PEDANCE 

AND PHASE, 
500 KHz TO 108 M Hz, 

WITH O N E  PROBE. 

I l ewl tt-Packal'll's n e w  4S 1 5 A  H I" Vecto l' I m 
pedance M tCl' displays i m pedun .('  i n  oh mH a nd 
phase angle in d gl'c s d i r  ct l y  on two fro nt 
pa nel metcrs , oyer th fl' '<jucnty range o f' liDO 
K H z  to 1 08 M H z, A s i ngl probe ('xc i i 's the 
tcst lement and simul ta n ously nwasu r s its 
imp da nc and phase a ngle, 

A u n i que sampl i ng A G  loop maintai ns th 
C U l'l'ent o f  the probe a co nstant 4).l am p� At th(, 
same time, the voltage l' sponse o f  t he test d 
el ement is sens cI and co nverted by a sccond 

ampling channel located w ithin the sam p l'ob , 
to a read out di rectly in impedancc, A. phase 
detector monitors the d iffercnce betwc n th 
voltage and Clll'rent 'hanncls, to give the phas 
angle of the impedance \'ectol', 

The i mpedallC l' a<i ing range is 10 to 1 00,000 
ohms ; phas a ngle is 0° to 360 ° in 2 l'anges , 
0° ± !l0 0 and 1 80 °  ± !l0 0 ,  Hesol ution is bettC'r 
tha n  2 " ,  

T h e  M odel 4 8 l 5A is Jll'iced a t  $2,650. :FOI' 

com p let e  i n format  ion 011 a l l  i n s t l'umcn t s, ca l l  
your loca l hi> Engineel'. 

PA CKARD 
An extra measure o f  quality 

I N S T R U M E N T S  
39 1 Grand Avenue, Englewood, New Jersey 0763 1 • (20 1 )  567-3933 

236 East 75th Street, New York, New York 1 0021 • ( 2 1 2) 879-2023 

1 025 Northern Boulevard, Roslyn, L . I" New York 1 1 576 • (5 1 6) 869-8400 



NORTH JERSEY SECTION 

I 

ANNUAL STUDENTS' NIG T PROGRAM 

. Newarl{ €1tIlege of Alumni Center 

Shown a bove i n  the background is the 

NCE Alumni Center 
for Continuing Engineering Studies 

Privately financed by a lumni  and others 
Presented to NeE last May 

� E. ORANGE CENTRAL AVE. 

] D r---I ------, 

N C E CAMPUS NEWARK 

Volume 1 3  / N u mber 4 0 E C E M  B E R 1 9 6 6  



STATEMENT OF OWNERSHIP, MANAGEMENT AND CIRCULATION 
(Act of October 23, 1962; Section 4369, Title 39, United States Code) 

1. DATE OF FILING: October 1, 1 966; 2. TITLE OF PUBLI CATION: The IEEE Newsletter; 3. FREQUENCY 
OF PUBLICATION: Monthly except July and August; 4.  LOCATION OF KNOWN OFFICE OF PUBLICATION: 
9 Little John Road, Morris Plains, N .  J .  07950; 5. LOCATION OF THE HEADQUARTERS OR GENERAL 
BUSINESS OFFICES OF THE PUBLISHER; 9 Little John Road, Morris Plains, N. J. 07950; 6. NAMES AND 
ADDRESSES OF PUBLISHER, EDITOR, AND MANAGING EDITOR: Publisher, None; Editor Sam Petrokofsky, 
337 Gregory Avenue, West Orange, N. J.; Managing Editor, None; 7. OWNER: The North Jersey Section 
of the Institute of Electrical and Electronics Engineers, 9 Little John Road, Morris Plains, N. J. 07950; 
8. KNOWN BONDHOLDERS, MORTGAGEES, AND OTHER SECURITY HOLDERS OWN ING OR HOLDI NG 1 PERCENT 
OR MORE OF TOTAL AMOUNT OF BONDS, MORTGAGES OR OTHER SECUR ITIES: None. 

CIRCULATION STATEMENT 
AVERAGE PREC. 

12 MONTHS 
Total Copies Printed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . . . . . . . . .. . . . . . .  . 5688 

ISSUE NEAREST 
FILING DATE 

5615 
Paid Circulation 

Other Than Mail Subscriptions . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  . None 
5464 
5464 

None 
5439 
5439 

Mail Subscriptions . . . . . . . . . .. .. ... . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . . . . . . . . . . . . . . . .  . 
Total Paid Circulation . . . .... . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . ..... . 
Free Distribution ... ................................. .... ....... .. . . . . . .. . .. . . . . . ...... . . . . 85 

5549 
139 

5688 

88 
5527 

88 
5615 

Total Distribution . ........................................... . . . . . . . . . . . . . . . . . . . . . .. . . .. . .  . 
Office Use, Left·Over, Unaccounted, Spoiled ...... . . . .. . . . . . . . . . . . . . . . .  . 

TOTAL ................................ . . . . . . . . . . . . . . . .................................... . 
certify that the statements made by me are correct and complete. 

M. M. Perugini (Signed) 

North Jersey Section 
Awards Dead line Nears 

Outstanding performance deserves recogni
tion, and we as individuals are responsible for 
getting such recognition awarded. I n  IEEE, 
the means for recognition is through the many 
special awards. Since most of these are 
handled on a national. basis, they are likely 
to seem remote to us. Actually, we can keep 
in close touch through our Section Awards 
Committee. 

Of these National Awards, the best known 
and most numerous are the Fellows Awards. 
There are, however, fifteen other more ex
clusive awards. 

Two of these, the IEEE Medal of Honor 
and the Edison Medal, are for broad and 
important contributions in electrical engineer
i ng and related fields. The others are restricted 
to the following pecific fields : 

Administration - Founders Award 
Development - Lamme Medal Award 
I nternational Communication I EEE Award 

in International Communication 
Teaching - I EEE Education Medal 
Government Service -

Harry Diamond Award 
Power Transmission 

Wm. B.  Habirshaw Award 
Telecommunication 

Mervin J. Kelly Award 
Measurements - Morris E.  Leed Award 
Radio - Morris N. Liebmann Award 
Electronics - David Sarnoff Award 
Television - V ladimir K.  Zworykin Award 
Publication-W. R. G. Baker Prize Award 
Author under 30 years of age 

Browder J. Thompson 
Memorial Prize Award 

The National Awards Committee is re
sponsible for the final selection of recipients 
of any of these Awards. Nomination, how
ever. must start from the suggestion of an 
i ndividual. Forms may be obtained from the 
Staff Secretary of the Awards Board at IEEE 
Headquarter . The forms may be submitted 
directly to the National Committee or through 
the Section Awards ommiuee. In most cases, 
the approval of the Section ommittee will 
strengthen the case of a nomi nation. 

If you know of someone who is doing an 
outstanding job, take steps to see that he gets 

2 

the recognition he deserves. If you want ad
vice or help, contact one of the members of 
the Section Awards Committee. These are : 
L. 1 .  LUNAS, Chairman 

Westinghouse Electric Corporation 
95 Orange Street 
Newark, New Jersey 07 1 0 1  
Phone : 20 1 - 465-2303 

R. D. CHIPP 

Rodney D. Chipp and Associates 
1 5  Ward Street 
Bloomfield, New Jersey 
Phone : 748-0777 

J. T. CIMORELLI 

Radio orporation of America 
4 I 5 South Fifth Street 
Harrison, New Jersey 
Phone : 485-3900 

A. R. D'H EEOENE 

Post Office Box 253 
New Vernon, New Jersey 
Phone : 53 8-0632 

. H. HOFFMAN 

Public Service Electric and Gas Co. 
80 Park Place 
Newark, New Jersey 
Phone : 622-7000 

J. T. JATLOW 
TTT Federal Lab 
500 Washington Avenue 
N utley, New Jersey 
Phone : 284-2930 

DR. J .  B. JOHNSON 

Thoma A. Edison Industries 
McGraw Edison Company 
5 1  Lakeside Avenue 
West Orange, New Jersey 
Phone : 736- 1 000 

PROFESSOR S. FISHMAN 

Newark ollege of Engineering 
323 H igh Street 
Newark, New Jer ey 
Phone: 624-2424 

DR. J. D. Tlmo 
Bell Telephone Laboratorie 
Murray Hi l l, New Jersey 
Phone : 582-5684 
Processing tends to be time consuming and 

it is important to act promptly. The Section 
Committee deadline for final drafts of the 
forms for 1 968 Fellows is March 1 5, 1 967. 

North Jersey 
Annual Dinner 
and Dance 

Saturday - February 4, 1 967 
Cocktails - 6 : 30 P . M .  
Dinner - 7 : 30 P.M.  
Dancing - 9 : 00 P . M .  
Speaker: 

H ENRI T. BUSIGNIES, VP - ITT 
Place : 

Palsfair House 
438 Eagle Rock Avenue 
(corner Prospect Avenue ) 
West Orange, N .  1. 

I'ri<:(' : $7.00 per person 

M E N U  
Fresh Fruit Cocktail 

Vegetable Soup 
Salad 

Prime Ribs of Beef, Au J us 
Vegetables 

Dessert 
Beverages 

North Jersey 
Section 
Executive Committee Change 

Mr. Frank Polkinghorn, Chairman of the 
History and Procedures Committee of the 
North Jersey Section, is moving out of New 
Jersey and will no longer be able to continue 
as a Section officer. The Section is i ndebted 
to M r. Polkinghorn for his many u nselfish 
services to the Institute over a period of 
cou ntless years. 

The Section is privileged in having prevailed 
upon Mr. Morris D. Hooven, Past-President 
of AlEE, to serve on the North Jersey Sec
tion Executive Committee as Chairman of 
the H istory and Procedures Committee. Mr.  
Hooven, a Fellow of the Institute, has a long 
history of valued service to both the Institute 
and the New Jersey area. 

Mr. Hooven's address is: 
80 Park Place 
Newark, New Jersey 07 1 0 1  
Phone : MA 2-7000 

North Jersey 
Section 

If You Missed the Meeting 
on Air-Control Circuits 

At the Section dinner meeting of October 
1 9, Norman Roden described the advantages 
of air circuits over electrical circuits for use 
in control systems. Of the many advantages, 
an important one is that of increased re
liability. 

He demonstrated air relays, air timers, air
limit valves, air push buttons, and air terminal 
strips. He  showed how schematics are pre
pared for the air-control ystems using many 
of the concepts of the electrical counterparts. 
For installation, the air circuits have the ad
vantage that the hardware looks closely like 
the schematic. 

Mr. Roden foresees obsolescence of the 
electrical controls in  many applications in the 
near future. Six hundred air-control systems 
have already been instaJled successfully, and 
the rate is accelerating. 

The eventy men who were fortunate to 
have been at the meeting have a head-start in 
assessing the possibilities of all-air logic sys
tem in new application . 

Th. Newsl.".r, Decemb.r 1966 
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the North Jersey Section of the I nstitute 
of Electrical & lectJ'onics Engineers, I nc. 
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All communications concerning The News
letter, including editorial matter, advertising, 
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clo Staff Associates 
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Telephone: 398-5524 
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ABOUT ADDRESS CHANGES 

REPORT All ADDRESS CHANGES TO: 

I N STITUTE OF ELECTRICAL AND ELECTRONICS 

ENGIN EERS INC., 345 EAST 47th STREET 

NEW YORK, N. Y. 1 00 1 7  

It i s  not necessary t o  inform the North 
Jersey Section when you change your mail
ing address. The NEWSLETTER and other 
section mail ings use a list provided by 
I EE E's national headquarters in New York. 
This means the Section has no need to main
tain a mail ing list or addressing plates. Sec
tion membership records are changed when 
Headquarters notifies us. 

NEWSLETTER STAFF 

Editor: Sam Petrokofsky 

IEEE Group Editor: A. R. D'heedene 

School Affairs Editor: Gene R. O'Brien 

Associate Editor: David Wiener 

Associate Editor: Fred T. Grampp 

Advertising Manager: M. M. Perugini 

Executive Committee Meeting 
at Verona Public Library - Dec. 7 

North Jersey Section 
IEEE Executive Committee 

1966 - 1 967 
eclion Officer 

Chairman . . . . . . . . ..... . .. . . . . .. . .  Stephen A. M al lard 
Vice Chairmall . . . . . . . . . . . . . . ... . . . . .  Bernard M eyer 
Secretary . . . . . . . . . . . . . . . . . . . .. . . .... . .. Merle M .  Irvine 
Treasurer . . . . . . . . . . ... .. . . . . .. . . ... . . . .  J oseph O'Grady 
Member-at-Large . . . . . . . . . . . . . ... Herbert Blaicher 
Member-at-Large . . . . .. . . . .. .. .. . . . . .  Barry M indes 
Past Chairman . . . . . . .... . . .. . ... . .  Walter L. G lomb 

tanding Committee Chairmen 
A wards ... . . . . . . ... . . . .. .. .. ....... Lawrence J. Luna 
Educatioll . . . . . . ... . . . . . . .. . . . . . . . . .. ... John Zemko ki 
Group Coordil1ator . . . . . . .. Robert G .  Sokolski 
History and 

Procedures . . . . . . . .. . . .. . . . . ... Morris D. Hooven 
Membership .. ... . . . . . . . . . . ... . . . . . .. ... William Heiser 
Nominating ...... .. . . . . . . . . . . . . .. . .  John K. Redmon 
Publications . . .... . . . . . . . . . . . . . . . . . .  Sam Petrokofsky 
Publicity .. .. . . . ... ... . . .. . . . . . . .  M .  H. N uechterlein 
Program . . . . . . . .... . . . . . . . . . . .. . . . . ... . .. . . ... . .  Carl Torell  

tIIdent A Oairs . . . ... . .. . . . . . . . . .  Prof. J .  W. Earle 
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CALENDAR 

Tue day, December 6 

Detail 
on page 

Y. CHAPTER TO R - POWER GRO P _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 
7 : 00 P.M .-Tour of Kodak Proces ing Labs. 
At-Fair Lawn, N .  J .  

JOI NT M ETROPOLITAN CHAPTER 
ENGINEERING MEDI CINE & BIOLOGY 

8 : 00 P.M .-"Ocular !fect of Laser Radiation" 
peaker-Dr. Charles J. ampbell, Ophthalmologist, olumbia Univer ity 

At-Rockefeller Univer ity, 66th t. & York Ave., N. Y . .  

Thursday, December 8 

JOI NT M ETROPOLITAN C H A PTER - ENGI NEERING MA AGEME T . . . .  

7 : 30 P.M .-" ngincer' Metamorpho is Into An ecutive" 
peaker-H. T. Marcy, Vice Pre . eneral ng., I . B . M .  

At-United ngineering enter, R m .  1 25, 3 4 5  . 47th I . ,  N. Y .  

J O I NT M ETROPOLITAN CHAPTER - G·AE 

8 : 00 P.M .-"Navigation ystem from the Ark to Apollo" 
peaker eymour Zitowsky - Dir. Systems Eng. & Research 

At-General Preci ion J nc., 1 50 Totowa Rd., Wayne, N. J .  

Friday, D cember 9 

TH I RD ANNUAL STUDENT ' N I G H T  

7 : 30 P.M.-"Advice for enior " 
At-Alumni enter Seminar Room, 

Newark College of Engineering, Newark, N. I. 

Tuesday, December 1 3  

ORTH JERSEY CHAPTER - COMTEC GROUP ......... .......... .. . . . . . . . . . . . . . . .... . 
8 : 00 P.M .-"Evolution of the M ilitary Communications ystem in Europe" 

peaker-Edward L. late, Communications Systems I nc. 
Al-Garden tate Plaza Auditorium, Paramus, N. J .  

6 

6 

5 

4 

4 

NORTH JER EY CHAPTER - ENGINEE R I NG W R I TI NG & PEECH . . . . .. 4 
8 : 00 P.M .-" tatu Report on Symbol tandard " 
Speaker-Howard L. ook, Secy., IEEE Symbol Committee 
At-Kearfott Prod., 1 1 50 McBride Ave., Little Fall , N .  J .  

Thursday, December 1 5  

JOI NT M ETROPOLITAN CHAPTER -
I NFORMATION THEOR Y  GROUP . .. . . . ... . . . . . .. _ . . . . . . . .. .  _ . . .. . . . . . .... .. . .. . ... . . . . . . .. . . . .  _ . .  . 
3 : 00  P.M .-"Threshold Extension in Analog & Digital F M  Carrier Systems" 
Speakers-Panel Discu sion 
At teinman Bldg. of C.C.N.Y. ,  1 4 1 st St. & Convent Ave., N .  Y. C. 

NORTH JER EY CHAPTER - POWER GROUP . . . . . . . ... .  _ . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . .  . 
7 : 30 P.M .-"Theory of Electrical Connections" 

peakers-R. J. Lapack and W. G. Osborn, The Burndy orp. 
At-Punch Bowl Rm.,  Jersey entral - N. J. Power & Light 0., Morristown, N. J. 

N. Y. CHAPTER - COMPUTER GROUP .. . _ . . . . . . .. . . . .  _ .. .. _ . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . .  . . 

7 : 30 P.M .-"Advance in Computer Mu ic" 
Speaker-Dr. Laurence Rossler, Bell Telephone Lab . 
At'-:Burroughs Corp. Auditorium, 605 Third Ave. ( 40th St. ) ,  N .  Y .  

aturday, February 4 ,  1 967 - Calendar Memo 

NORTH J E R  EY ANNUAL DINNER & DANCE 

6 : 30 P.M .-Cocktai ls-7 : 30 P .M.  Dinner 
peaker-Henri T. Busignie , VP - lIT 

At-Palsfair HOllse, 438 agle Rock Ave., W. Orange, N. I. 

6 

4 

5 

2 



POSITIONS AVAILABLE 
Good Opportunity for 

CIRCUIT DESIGN ENGINEER 
PRODUCTION ENGINEER 

TECHNICAL WRITER 
Apply 

AD-YU ELECTRONICS, INC_ 
249 Terh u ne Ave., Passaic, N. J.  

(201 ) 472-5622 

Third Annual 
Student's Night 

Graduate + Experience 
Advice for Seniors 

I f  you have a date for Friday, December 
9, * cancel it. If you have no appointment 
for that date, you have one now. 

Thc Third Annual Student ' Night is sched
u led for that evening. The students from our 
engineering colleges will  be addressed by some 
recent graduates. The theme of the program 
centers about the experience of the speakers 
since their graduation. Refreshments wil l  be 
served, and door prizes wi l l  be presented. 

The N E Alumni enter for Continuing 
Engineering tudies will be the meeting place. 
The program wil l  begin at 7 : 30 P . M . in the 
Sem i nar Room of the Center. Parking will  
be i n  eith.er of the metered lots - one oIT 
Bleeker Street and the other off Warren Street. 
Parking i free. 

The list of guest speaker includes : M r .  
J ames Boyle ( N  ) Division Line ngineer 
with Public Service Electric and Gas Co. ;  
M r. John Lacz ( Stevens ) partner in Lacz & 
Lacz Co. ;  M r .  l -l irsh M arantz ( FDU ) asso
ciated with the Boonton Radio Division of 
Hewlett-Packard Corp . ;  M r .  George Petrus 
( N  E )  from t h e  System De v e l o p m e n t  
Branch o f  General Electric's I ndustrial Steel 
M il l  Division; and Mr. Barry Soloway ( PDU ) 
affil iated with Western lectrie Co. 

The goal of the meeting is to educate the 
tudents in practical business method , thereby 

avoiding some of the pitfalls which are often 
encountered when embarking i nto industry. 
N o  matter what the academic background and 
achievements, the electrical engineering senior 
frequently lacks some of the business savoir 
faire which comes only from experience. With 
the speaker i m parting some of this com
modity, the tudent should become morc 
selective and aware of the opportunities when 
such are presented to h i m .  

N o  one speaker, w i l l  o f  course, claim t o  
have a l l  the answers. Here i s  where t h e  other 
attending members can assist. Following the 
formal talks, que tions will be pre ented -
both to the panel and informally during re
freshments to the other engineers attending 
the meeting. 

Do you, Mr. Gradllate Engilleer, remember 
when you were a student? Didn't YOII receive 
some greatly lIeeded help 011 occas-siolls? This 
Stlldellt Night meetillg will be yOllr oppor
tllflily to balallce lhe ledger. The seniors will 
ellier Ollr professioll alld probc/b/y Sllrvive. 
8111 YOllr assistallce could make their mem
bership morc m.eaningiu/. Try alld meet some 
of them 011 December 9. Ollr beqllesl be
comes their illheritallce. 

.. I n  the November issue, the date was er
roneously l isted for December 2 .  
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Wheeler Laboratories, Inc. 
Subsidiary of Hazeltine Corporation 

Consultation - Research - Development 
Radar and Communication Antennas 

Microwave Assemblies and Components 
Laser Devices and Applications 

Harold A. Wheeler and Engineering Staff 
Main office: 

Great Neck, N_ Y. H Unter 2-7876 
Antenna Laboratory: Smithtown, N. Y. 

North Jersey 
Power Group 

Theory o f  Electrical 
Connections 

Dllte : 
Thursday, December 1 5 . 1 966 

Time : 
7 : 30 P.M . 

Place : 
Punch Bowl Room 
Jersey entral-New Jersey 
Power & Light o. 
Madison Avenue at Punch Bowl Road 
Morristown, New Jersey 

Messrs. R. J. Lapack and W. G. Osborn 
of Thc Burndy Corporation will  discuss the 
fundamentals of making a good electrical 
connect ion. Their presentation includes in
formation on the design, application and te t
ing of variou electrical connections. Slides 
will be used in the presentation and a portion 
of the program will be devoted to new dc
velopment in the electrical connection field. 

A general discussion period is plan ned fol
lowing the formal presentation. We hope YOll 
will come prepared to di CllSS your expe
rience , ideas and problems . . .  Come on out 
and find out how [0 make a good electrical 
connection and what you can do to improve 
the reliability of your ystem, product or 
equipment through improved electrical con
nections. 

Refreshments wi l l  be served following the 
program .  

North Jersey 
(:omtec 

Evolution of the Mil itary 
Commun ications System 

in Europe 
Du. · :  

Tuesday, December 1 3 ,  1 966 
Time : 8 : 00 P . M .  
Placc : 

Garden State Plaza Auditorium, 
Paramus, N. J .  

pcakcr : 
MR. DWARD L. SLATI£ 

M r. Slate will  talk about the evolution of 
the m i litary communication sy tem in Europe. 
and the engineering and operational problems 
confronting it. 

M r. E.  L. Slate was born in New York City 
on February 7, 1 929. He received the degree 
of B.Sc from ity Col lege of New York. M r. 
Slate has recently returned from 3 year i n  
Europe where h e  ha' worked on variOUS 
communication projects for t he military. M r .  
Slate has been with Com munication System , 
I nco for 402 years. 

Prior to joining I, M r. Slate worked for 
9Vz years with different companies in the 
Bell Sy'tem . 

North Jersey 
Engineering Writing 
and Speech 

Status Report on 
Symbol Standards 

Howard l.  ook of the National Elec
trical M anu facturers Association ( N E M A )  
wi l l  speak a t  a mceting sponsored b y  the 
North Jersey Chapter of thc Group on Engi
neering Writing and Speech.  He wil l  report 
on recent developments in Symbol Stand
ardization with emphasi on what i now 
available for u e as standards. 

The meeting will take place on Tuesday. 
December 1 3 , 1 966 at 8 : 00 P. M .  in the audi
torium of plant 3 of t he Kearfott Products 
Division of General Precision, J nc. at 1 1 50 
McBride Avenue, Little Falls, New Jersey. 
The plant is located ju t North of Route 46 
at the exit  after Great Eastern M i lls going 
West, or after the Clifton Lumber ompany 
going East. 

Choice of Proper Symbol is of 
Practical I n tercsi 

Thi talk could be of most interest to those 
members of I EEE who have to write or other
wise communicate on Engineering subjects -
Engineers, Technical- Report Writers, Publica
tions Engineer , Standard Engineers, Stand
ardization Engineers, and Technical Advertis
ing opywriters. The effort in  standardization 
has borne rich fruil the past two years. 
Although mandatory standardization within 
an industry can stine growth, the area of 
symbol tandard should place tools i n  the 
hands of people that need a common mode 
of expression to communicate thcir ideas. 

SCHEDULE 
Tuesday J3 December, 1 966 

Dinner - 6 : 00 P . M .  
Pomptonian Restaurant 
t 04 1  Pompton Avenue 
( Route 23, Opposite the Meadowbrook, 
2 M i les South of R oute 46 ) 

edar Grove, New Jer ey 
Meeting - 8 : 00 P . M .  

Kearfott Auditoriu m ,  Plant 3 
Kearfott Products Division, 
General Precision, I nc.  
1 1 50 M cBride Avenue 
Little Falls, New Jersey 

Th.. pcaker : 
Howard L. Cook is extremely active in the 

field of Symbols Standardization. A t  present, 
he i Secretary of the IEEE Symbols Com
mittee; the representative of the Symbols 
Com m ittee on the Editorial ommittee of the 
ASA Y32.2 Task Group on Graphic Symbols 
for Electrical and Electronics Diagrams; an 
alternate on the ASA Y32.2 Task Group on 
IE ( International Electrotechnieal Commis-

ion ) Affairs; and has been active in  the work 
of the FT-8 ommittee-on- M echanical-Stand
ardization Task Group on Electron-Tube 
Term inal Diagrams. 

M r. Cook ( M'59 ) received the B .S. (Ch . E . ) 
degree from olumbia University chool of 
Engineering in  J 950, after which he joined 
t he Radio orporation of America. He served 
first in the Electron Tube Division at Lan
caster, Pa. and then in the ommercial Engi
neering Activity, Harri on, New Jersey. where 
he specialized in the preparation, editing, and 
production of technical data for electron tubes 
and semiconductor devices. 
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Joint Metropolitan 
Cha pter G-AES 
Navigation Systems-Ark to Apollo 
Date : Thursday, December 8, 1 966 
Time : 8 : 00 P . M .  
Pluce : 

General Precision, I nc. ,  1 50 Totowa Road, 
Wayne, N. I. (Turn North from Route 
46 at exit between Topps Store and Two 
Guys Store. Go one mile take right at 
Golf ourse on Totowa Road, go 4/ 1 0  
o f  a mile t o  1 50 Totowa Road . )  

peuker: 
MR. SEYMOUR ZLTOWSKY - Director, 
Systems Engineering and Research 

.. bjeel : Navigation Systems from the 
A rk to A pollo 
M r. Zitowsky will discuss navigation sys
tems from dead reckoning to the latest 
space techniques. He will include doppler, 
inertial, doppler-inert ial, radio-inertial stel
lar-inertial and stellar-inertial-doppler. 

Pre-Meet i ng D i n ner : 
Holiday I n n :  Route 46 & Route 23 circle, 
Wayne, N .  J .  

Biogruphieal Note : 
Mr. Zitowsky obtained his BSEE from 

CCNY and MSEE from Stevens Institute of 
Technology. Mr .  Zitowsky has had a long 
as ociation with inertial navigation and with 
General Preci ion. H is program experience 
sounds like General Preci ion's ompany His
tory. He is responsible for ystem develop
ment, preliminary design and development, 
administrative and technical direction for 
Kearfott Systems Division of General Pre
cision. 

N. Y. Power Group 
Tour of Kodak 

Processing Laboratory 
Scheduled for Tuesday, December 6, 1 966, 

at 7 : 00 P .M. ,  the tour will cover the proc
e sing laboratory in Fair Lawn, New Jersey. 
The film developed here include 8mm and 
1 6mm Kodachrome amateur movies, Ekta
chrome commercial movie films and amateur 
Ektachrome products. The group will be 
limited to forty people. 

The tour will last about one hour and a 
half, followed by coffee and cake and an 
informal di cus ion of photographic problems. 

RESERVATION SLIP 
PAUL . SA M UELS 

Long I land Lighting o. 
1 75 E. Old ountry Road 
H icksville, N. Y. 1 1 80 1 

I plan to attend the Kodak Tour on De-
cember 6, 1 966. I will bring ............ guest . 
Please scnd map. 
Name . . . .. . . . . . . . . . . . . .. . . . . .. . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Address . . . .. . . .......... . . . . . . . . . . . . . . ........................... , . .  . 

N. Y. Chapter -
Com puter Group 

Advances in Computer Music 
Time : 7 : 30 P . M ., December 1 5  
Place : Burroughs Corp. Auditorium 

605 Third Ave. ( 40th St. ) ,  N. ye. 
Dr. Lawrence Ros ler, 

Bell Telephone Labs. 
Pre- Meeting Din ner : 

6 : 00 P . M ., Gatti's Italian Restaurant, 246 
E. 40th t. ( near econd Ave. ) 

A report - with musical examples - on 
progress in computer composition and genera
tion of music, including a newly developed 
graphical language fo( writing computer 
scores. 
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New! .. Bal lantine Sol id State 
True RMS Voltmeter 

Measures from 1 0 Hz to 20 MHz 
regardless of Waveform 

Bal�antine's new Model 323 i s  a rugged, all-solid-state voltmeter for True 
RMIS measurements for J 0 Hz to 20 MHz . . .  and for a wide variety of 
waveforms. Use it as a completely portable instrument isolated from line 
effects (due to built-in rechargeable batteries), or plug it into the power 
l ine. (Model 323-0 1 is for use on power l ine, only.) 

FEATU R ES: 

* Measures True RMS of sine waves, square waves, noise voltages 
and a range of pulses 

* Frequency range of 1 0  Hz to 20 MHz 

* Voltage range of 300 I-' V to 330 V. (As null detector to 70 I-' V) 

* Unmatched accuracy: 2% of indication, 50 Hz to 10 MHz; 
3 % of indication, 20 Hz to 15 MHz; 5 % of indication, 10 Hz 
to 20 MHz. Ballantine's accuracy of 2 % means 2 % of the 
actual indication, whether at the top or bottom of a scale 

* Operates from built-in rechargeable batteries or line power 

* Ideal for recorder applications - DC output of 0. 1 to 1 .0 V for 
each range simultaneous with meter reading 

* Crest factor: 5 at full scale to 1 5  at down scale 

* Separate isolated signal and case grounds 

* Optional 80 dB Attenuator Probe, Model 1 30 1 ,  for operation 
up to 1 0,000 V 

Prices' Model 323, $520 (Battery & Li ne) 
. Model 323-01 ,  $485 (L ine only) 

Write f01' complete technical data today 

BALLANTINE LABORATORIES I NC. 
Boonton, New Jersey 

CHECK WITH BALLANTINE fiRST FOR DC AND AC ELECTRON IC VOLTMElERS/AI,lME lE RS/OHMMETERS. REGARDLESS OF YOUR RE· 

QUIREMENTS. WE HAVE A lARGE LINE. WITH ADDITIONS EACH YEAR. ALSO AC/DC L I NEAR CONVERTERS. AC/DC CALI BRATORS, WIDE 

VAND AMPLIFIERS. D I R ECT·READING CAPACITANCE METERS. AND A LINE OF LABORATORY VOLTAGE STANDARDS FOR 0 TO 1 .000 MHz. 

Represented by GAWLER-KNOOP COMPANY, 14 Beaufort Avenue, Roseland, New Jersey 
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PHONE: (201l 472·5622 

ChairDlan's Corner 
Reliabil ity and Other Things 

With only the final  approval of the I EEE 
Executive Committee to be obtained, the 
North Jersey Section has added a new Group 
Chapter on Reliability to the six chapters of 
national groups that now serve our mem
bership. The Section Executive Committee, 
on behalf of the entire membership, takes 
this opportunity to welcome the new group 
to our Section and to wish its first chairman, 
Professor R. T. M isra of Newark College of 
Engineering, every success. 

The objectives of this group need no ex
planation. There is no discipline, or sub
discipline of our profession, however small, 
that does not have as a fundamental objective, 
some criteria of reliability as a basic i ngre
dient, and the Section can look forward to 
new kinds of interesting and informative pro
grams that will be developed by this group 
for our membership. You are u rged to give 
this new group your support as it  gets under 
way. 

For membership and program information, 
please do not hesitate to contact Professor 
M isra at the Department of Electrical Engi
neering, Newark College of Engineering, 323 
High Street, Newark, New Jersey. He will 
welcome your help and suggestions. 
Other Things : 

The Section i off to another fine year. 
Our educational, technical, and semi-technical 
programs at both the Section and the G roup 
Chapter levels continued to reflect the high 
standards of quality that only hard work can 
produce. And as we continue to grow, we 
are laying the ground work for new types 
of programs to be presented later. We are 
studying, for example, the feasibility of add
ing, as an annual event, a symposium on 
some subject of technical interest to the North 
Jer ey membership, which would not be com
petitive with similar symposiums offered by 
other Sections. If implemented, the sym
posium would provide still another oppor
tunity for continuing professional develop
ment within the Section. The ever increasing 
scope of activities available here makes it  less 
necessary for our members to travel outside 
the Section in search of the kind of program 
they seek. and it is the intention of the 
Executive Committee, as a conti nuing objec
tive, to find and implement more such pro
grams. 

Can our meetings be further improved'? 
We think so, and we are looking to you, the 
membership, for help. 

Do you want to help? All you have to do 
it; ask. JOSEPH O'GRADY 

Section Treasurer 
North Jersey Section 
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Joint Metropolitan Chapter 
Engineering in Medicine 
and Biology 
Ocular Effects of Laser Radiation 
Date : 

Tuesday, December 6, 1 966 

Time : 
8 : 00 P.M. 

Place : 
The Rockefeller U niversity, 66th Street 
and York Avenue, New York City 

ubjcct : 
OCULAR EFFECTS OF LASER RADIATION 

Speaker : 
Dr. Charles J. Campbell, Associate in 
Ophthalmology, College of Physicians and 
Surgeons, Columbia University; Assistant 
Attending Ophthalmologist, Presbyterian 
Ho pital, New York City. 

Thursday, December 1 5  
N .  Y .  Chapter - Computer Group 

7 : 30 P .M.  - Burroughs Corp. Auditorium, 
605 Third Avenue ( 40th St. ) .  

omputer M usic - Dr. Lawrence Rossler, 
Bell Telephone Laboratories. 

Joint Metropolitan Chapter 
Engineering Management 

Engineer's Metamorphosis 
Into an Executive 

On Thursday, December 8, 1 966 at 7 : 30 
P.M.,  the Metropolitan Chapter, Engineering 
Management Group of the IEEE wil l  hold 
its regular monthly chapter meeting in Room 
1 25 at the United Engineering Center, 345 
East 47th Street, New York. 

Mr. H. T. M arcy, Vice President for Gen
eral Engineering, System Development Di
vision of the IBM Corporation wm be the 
featured speaker of the evening. 

In his presentation entitled, "An Engi
neer's Metamorphosis into an Executive," M r. 
Marcy will examine the kinds of changes in 
viewpoint that an engineer experiences as he 
progresses from the position of a first line 
engineering manager to that of an executive. 

He will discuss typical shifts in  the engi
neer's work habits, attitudes and values. The 
engineer's concern for objective measurement, 
prediction and cause and effect relations will 
then be compared with the executive's con
cern for profit, the marketplace and the 
allocation of scarce resources. 

Mr. Marcy will refer to actual case histories 
to highlight both the philosophical and opera
tional aspects of this changeover from an 
engineer to an executive. 

M r. M arcy holds both BSEE and MSEE 
degrees from the M assachusetts Institute of 
Technology. He is a Vice President of the 
I nstrument Society of America in connection 
with that Society's publications. 

Mr.  M arcy became associated with the IBM 
Airborne Computer Laboratory in 1 95 1  after 
ten years in the control engineering field at 
the M IT Servomechanism Laboratory and the 
M. W. Kellogg Company. At T BM he par
ticipated in both military and commercial 
engineering assignments, progressing through 
the posts of Assistant M anager in 1 956, M an
ager in 1 957, Vice President for Development 
in 1 96 1  and Vice President of General Engi
neering in the Systems Development Division 
in 1 965. 

Joint Metropol itan Chapter 
Information Theory Group 

PANEL DISCUSSION 
Threshold Extension in Analog and 

Digital FM Carrier Systems 
Panelists: E. Baghdady, ADCO M ;  J. Gran

lund, ITT; L. Gray, COMSAT; J. Klapper, 
RCA; J. Salz, BTL. M oderator :  D. L.  
Schilling, PIB.  

The topics to be covered wil l  include the 
meaning of Threshold, Threshold Extension 
Devices, such as the Phase Locked Loop and 
the Frequency Demodulator with Feedback, 
and Error Rates in Digital Systems and their 
possible reduction using Threshold Extension 
Devices. 

Each speaker will give a 10-minute opening 
talk, followed by a general panel discussion. 
Questions from the audience will be invited. 
For additional information, contact Professor 
Donald L. Schilling, Polytechnic Institute of 
Brooklyn, 2 1 2  - 643-3742. The meeting is 
scheduled for 3 : 00 P.M. on Thursday, De
cember 1 5, 1 966, in the Steinman Auditorium 
( Room 1 23 ) ,  Steinman Building of the City 
College of New York at 1 4 1 st Street and 
Convent Avenue. Parking ha� been made 
available at the parking facilities adjoining 
J asper Field, St . Nicholas Terrace and 1 37th 
Street, (see enclosed map ) .  The college is 
easily reached using either the I RT ( 1 37th 

treet and Broadway Station ) ,  or the "A" 
or "D" trains, ( 1 45th Street Station ) .  

Coffee will be served i n  the Faculty Lounge 
from 2 : 1 5  P.M. Persons interested in attend
ing a dinner following the discussion should 
contact Professor Donald L. Schilling. For 
information concerning parking or directions 
to the City College, call Professor J. M .  Meth, 
at The City College, 2 1 2  - AD 4-2000, Ex
tension 328. 

N. Y. Communications 
Technology 

Switching Systems and 
Their Applications 

The six part Winter Series will open Jan
uary 17, 1 967 with the following schedule : 

January .1 7th -
Application of Building Blocks 

J anuary 24th -
Memory 

January 3 1 st -
Electronic System Elements 

February 7th -
Programs 

February 1 4th -
Electronic PBX Systems 

February 21st -
Electronic Central Office Systems 

Professor R. A. Anderson will give the 
first four lectures. 

The lecturer on Electronic PBX Systems 
will be announced later. 

M r. S. Levine of the Western Electric 
ompany will close the Winter Serics with a 

lecture on Electronic Central Office Systems. 

Anyone requiring additional information on 
this course, is invited to contact Mr. K.  R .  
l Ier, General Telephone & lectronics Service 

orp., 730 3rd Avenue, N. Y. ,  N. Y .  Tel. 
No: ( 2 1 2 )  55 1 - 1 39 1 .  
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TBklrtJnix 
.� ·l'IIrtablB 

BSCillOSCOIS 

�" 
• 

CHOOSE ON E  
MEASUREMENT REQU IREMENTS FOR YOUR OWN 

Bandwidth 

Deflection Facto r 

Channe ls  

S ize  

Power 
Req u i rements 

Rack M o u nt 
Avai lab le  

Probes and
. Accessones 

I ncl uded 
P rice 

o TYPE 453 

D C-50 MHz 

5 m Y/div  to 
10 Y/d iv  

Dua l  

Yes 

Yes 

7X 

1 2X 
20X 

2ay. 

A C :  96-1 37 V 
or 1 92-274 V ;  
45-440 H z ;  
approx 1 00 watts. 

Yes 
(7" Rack Heig ht) 

Yes 

$2050 

o TYPE 422 

DC-1 5 M H z  

1 0  m Y/div to 
20 Y/d iv 

Dual  

Yes 

N o  

7Ye 
10 

1 4  

22 

• •  • 

D C-6 M H z  

1 0  m Y/d iv  t o  
2 0  Y/div 

S ing le  

N o  

N o  

ax 
5Y. 
1 6  

1 4  

A C '  1 1 5  V or 230 V V r 230 V ± 1 0% ; ± 1 0 % ;  45-800 H z ;  
A C '  1 1 5  0 

40 
0 atts 

45-440 H z ;  approx. 
approx. 2 w . watts. 

3 D C :  1 1 .5-35 V; �r 1
.
0 5 V '  a p p rox. 2 

. e D battenes . watts ; accep 
D C :  1 1 .5-3 • ts Tektron ix s

a 'pzprox. 700 rn A 24 V battery pack. 

N o  Yes 
(7 " Rack Heig ht) 

Yes Yes 

o (AC Model) $
1

4
0
0

(ACIDC Model)  
*$900 

*$1 75 
.without batteries U.S. Sales Prices f��.b. 

Beaverton. Oreg 

TYPE 321A 
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Tektronix, Inc. UNION FIELD OFFICE 
400 CHESTNUT STREET . UN/ON. N. J. • Phone 688-2222 
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N EW FAM I LY OF SIGNAL 
CON DITIONING EQU I PMENT 

The h p  2480 Series provide d .c.  exitation 
and signal conditioning for strain gage 
transducers, resistance thermometers 
and other variable resistance devices. 
These high performance i nstruments in
corporate full floating and guarding w ith 
constant current, constant voltage, or 
linear mode of operation. They are par
ticularly useful in data acquisition sys
tems having guarded d igital voltmeters 
and data amplifiers, providing maximum 
system accuracy and minimizing com
mon mode noise problems. 

Operating flexibility is built into a com
pact modu lar configuration. Ten i nstru
ments will plug into a combining case 
which occupies 5 14 inches of vertical 
panel space in a normal 19-inch rack. 

The hp 2 480 Series exitation/cond ition
ing units with individual buil t-in power 
supplies are available, priced from $ 3 1 0  
p e r  channel.  For complete information, 
call your Hewlett-Packard field engineer. 

HE WLETT 

H P  ANNOU NCES FIRST 
12.4 GHz SAM PLING SCOPE 

Direct observation of CW signals through 
X-Band is made possible with hp's new 

ampling plug-ins for its 1 40A/ 1 4 1 A  
Oscilloscopes. 

Model 1 4 1 1 A  Dual Channel Vertical Plug
In,  with 1 mv/cm ensitivity, functions 
with any of three samplers , the 1 430A 
optimized for flat pulse response with 28 
picosecond risetime, Model 1431A which 
offers flat frequency response with m ini
mum SWR, or the 1 432A, a 90 picosecond 
risetime 4 GHz model . ( Until now, 4 GHz 
was the state of the art in sampling ! )  

Two time bases are offered, the 1 425A 
which provides delayed . sweep, for the 
first time in any sampling scope, and the 
1 424A without delayed sweep which trig
gers automatically beyond 5 GHz. 

Prices are : Model 1 4 1 1  A Vert ical Ampli
fier $ 700, Model 1 430A Sampler $3000, 
Model 1 43 1 A  Sampler $3000, Model 
1 432A Sampler $ 1 000, Model 1 424A Time 
Base $ 1 200, Model 1 425A Time Base 
$ 1 600. 

PA CKARD 
An extra measure of quality 

E L E C T R O N I C T E S T I N S T R U M E N T S  
391 Grand Avenue, Englewood, New Jersey 0763 1 • (20 1 )  567-3933 

236 East 75th Street, New York, New York 1 002 1 • (2 1 2) 879-2023 
1 025 Northern Boulevard, Roslyn, L . I . ,  New York 1 1 576 . (5 1 6) 869-8400 


