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Section Meeting 
Computer Group 

Computer-Assisted 
Instruction 
By Ralph E. Grubb 

Wednesday, May 25 - 8 P. M. 

Arnold Auditorium - Bell Telephone Labs 
Murray Hill, . J. 

For (INails, Ill'(' Pllf!,(' 6. 

• Newsletter 
NORTH JERSEY SECTION - ANNUAL DINNER 

Wednesday, June 8 - Cocktail Hour 5:30 P. M. 
ROBIN HOOD INN, LIFTON 

Guest Speaker -
Col. Edwin J. I tvan, Comsat 

For ti('tai/s ,('e page 4. 
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Resistance and reactance of a loaded transmission line as measured 
with a 1606-A R·F Bridge. 

Type 1606-A 
Radio-Frequency Bridge $925 

in U.S.A. 

This R-F Bridge measures resistance and reactance of antennas, transmission lines and networks 

over a 150: 1 frequency range. It is easy to use; measuring technique is by the series-substitution 

method. The bridge is first balanced with a short-circuit across the unknown terminals. The short 

is removed, the unknown connected, and the bridge rebalanced. Resistance and reactance of the 

unknown are then read directly on the bridge's dials (reactance dial reads directly at I Mc; at other 

frequencies the reading must be divided by frequency in Mc). 

This instrument has the physical ruggedness necessary to withstand severe operating conditions 

- it is as useful in the field as it is in the laboratory. A complete line of generators and null de­

tectors is available. Write for complete information. 

G-R Designed Components Help Make This R-F SPECIFICATIONS 

Impedance Bridge A Broad-Band, Highly Stable Instrument Frequency Range: 400 kc to 60 Me 

80tl1 rotor and stator sections of this 
unique balancing capacitor are milled from 

solid blocks of aluminum. This technique �m��:;;;:��� eliminates losses that occur at joints 
between spacers and plates found 

In conventional designs. 

This transformer is used 
to couple an external generator to 
the bridge. It covers the instrument's entire 150:1 frequency range and is triple shielded to 
keep undesirable coupling to an insignificant 
level. 

Resistance Range: 0 to 1000 ohms 

Reactance Range: ±5000 ohms direct 

reading at IMc - range varies in· 
versely with frequency 

Basic Accuracy: ±(1% + 0.1n) for resist· 

ance and ± (2% + lO) for reactance; 

slightly less accurate at higher fre· 

quencies - corrections supplied. 

NEW YORK OFFICE 

I Broad Avenue at Linden, Ridgefield, New Jersey 07657 GENERAL RADIO 
Tel: (N.Y.) 212 964-2722 Tel: (N.J.) 201 943-3140 

TWX: 710489·7 641 WEST CONCORD, MASSACHUSETTS 
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Deadline for al l  material is the 25th of 
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of publication. 

All communications concerning The News­
letter. including editorial matter, advertising, 
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P.O. Box 275 - Morris Plains, N. J .  
Telephone : 398-5524 

Subscription: 75¢ per year through dues for 
members; $ 1 .50 per year for non-members. 

Second Class Postage Paid 
at  Morris Plains, N. I. 

ABOUT ADDRESS CHANGES 

REPORT ALL ADDRESS CHANGES TO: 

INSTITUTE OF ELECTRICAL AND ELECTRONICS 

E NGINEERS INC., 345 EAST 47th STREET 

NEW YORK, N. Y. 10017 

I t  is not necessary to inform the North 
Jersey Section when you change your mail­
ing address. The NEWSLETTER and other 
section mailings use a l ist provided by 
IEEE's national headquarters in New York. 
This means the Section has no need to m ain­
tain a mailing list or addressing p lates. 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 - M ay 4 

North Jersey Section 
IEEE Executive Committee 

Seetion Offieers 

Chairman .......................... Walter L. Glomb 
Vice Chairman .............. Stephen A. M a l lard 
Treasurer ........................ James W. Gordon 
Secretary ..................... ......... Joseph O'Grady 
Member-at-Large ................ Bernard M eyer 
Member-at-Large ........ Herbert B laicher, Jf. 
Past Chairman .................. John K. Redmon 

Standing Committee Chairmen 

A wards ............................................ R .  Chipp 
Education ............................ Earl Van Tassel 
History and 

Procedures ........... .. ..... Frank Polkinghorn 
Membership 
Nominations ... ................ ... A .  G. Kandoian 
Program .......................................... M .  I rvine 
Publications .......................... Marcel KOZllch 
Publicity .................................... Harry R aven 
Student Affairs ............................ I. W. Earle 
Group Coordinator . ..... ........ D. R. Campbell 
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CALENDAR 

Fridny, Mny 6 
NEW ARK COLLEGE OF ENGINEERING EMINAR 

Integrated Circuits Seminar and Field Trip 
Apply to M iss Van Demark, NCE----624-2424 

At-Newark College of Engineering, Newark, N. J. 

Wednc;;c.II1Y, May II 

NORTH JER EY SEMINAR 

9:00 A.M.  to 4: 30 P.M .-"lEE Basic Sciences - Electron Devices - Electroluminescence 
and Semiconductor Lasers" 

Apply to M r. El liot Schlam, EE Dept., N. Y. u., Bronx, N. Y .  
At--Stevens Institute, Hoboken, N .  J .  

N. Y. COMTEC GROUP 

6 :00 P.M .-"The ngineer and Law" 
Mr. F. M .  Gibson, Patent Coordinator, American Di trict Telegraph Co. 

At-Brass Rail Restaurant, 40th St. and Park Ave., N. Y. C. 

Thursday, May 19 

JOTNT N. Y. ENGINEERING MANAGEMENT GROUP 

7:30 P.M .-"Management Information Sy terns" 
Mr. ritz Wanzenberg, Principal in Charge of M IS, Tbc Diebold Group 
Mr.  Sam Matsa, Mgr. Advanced Engineering, I B M  orp. 

At-United Engineering Center, Room 1 2 5  345 East 47th St., N. Y. C. 

N. Y. COMPUTER GROUP 

7: 30 P . M .-" Hardware Design for Software Facilitation to be Explored" 
Dr. Ivan Flores, EE Dept.,  Stevens Institute 

At-IBM Bldg., 590 M adison Ave., N. Y. C. 

Friday, May 20 

N. Y. RELIABILITY CONFERENCE 

Registration at 8 :  00 A.M .- Seven-session program 
General Chairman-Robert Gauger, Hazeltine orp. 
Program Chairman-Anthony Finoccbi, lrr Federal Tel. Labs. 

Wednesdny, May 25 

NORTH JERSEY ECTION MEETING 
COMPUTER GROUP SPONSORED 

8 :00 P.M .-" omputer-Assisted Instruction ( AI ) "  
M r. Ralph E .  Grubb, I BM orp. and Research As ociate, Columbia Univer ity 

AI-Arnold Auditorium, Bell Telephone Labs, Murray H il l ,  N. J. 

Wednesday, June 1 
N. Y. INFORMATION T HEORY GRO P 

3:00 P.M .-"Error Control-Theory and Practice" 
Dr. N. Abramson, Harvard Univer ity; Dr. A. H. Frey, I B M 
Dr. E. J. Weldon, Jr. and Dr. A. D. Wyner, Bell Tel. Labs. 

At-Arnold Auditorium, Bell Telephone Labs, Murray Hil l, N. J. 

Wednesday, June 8 
NORTH JERSEY SECTION ANNUAL DINNER 

5: 30 P.M .-Cocktail and Social 
6: 30 P .M .-Dinner 
At-Robin Hood Inn, 1 1 29 Valley Road, lifton, N. J .  
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Ballantine Capacitance Meter 
Model 520 
* Price: $425 

�, including all accessories shown 

In seconds! .. Gives you Accurate, 
Direct Capacitance Readings! 

The Model 520 Capacitance Meter represents one of the most convenient means avail­
able for making rapid, accurate measurements over the wide. range of capacitance 
provided by air, paper, mica, ceramic and film-type dielectrics. Its features are a ·2% 
accuracy over most of its range, direct reading without nulls or balances, high ·stability, 
internal calibration, large mirror·backed logarithmic meter, and adjustable go·no-go 
p'Ointers. A set of three test adaptors to permit adaptation to the specific measuring 
situation are provided. A most important feature is the instrument's ability to measure 
direct capacitance only, the unwanted strays being eliminated. 
This instrument has found wide application both in the laboratory and by incoming 
inspection departments. 

PARTIAL SPECIFICATIONS 

Capacitance Range. . . 0.01 pF to 12 JLF 
Accuracy. . . .  2% from 0.1 pF to 12 JLF 

and 5% from 0.01 to 0.1 pF 
AT ANY POINT ON SCALE 

Test Frequency............... 1 kHz 
Meter. . Logarithmic, reading from 1 to 12 
Maximum Capacitance 

Dissipation Factor. ...... . ..... 0.05 

Write for brochure givIng many more details 

Member Scientific Apparatus Makers Association 
- Since 1932 -

BALLANTINE LABORATORIES INC" 
Boonton, New Jersey 

CHECK WITH BALLANTiNE fiRST FOR DC AND AC ElECTRONIC VOLTMETERS/AMMETERS/OHMMETERS. REGARDLESS OF YOUR RE. 

QUIREMENTS. WE HAVE A LARGE LINE. WITH ADDiTiONS EACH YEAR. ALSO AC/DC LINEAR CONVERTERS. AC/OC CALIBRATORS. WIDE 

BAND AMPLIFIERS. DIRECT·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 

NORTH JERSEY 
SECTION 

ANNUAL DINNER 
June 8, 1966 

Guest Sl)('akcr - Mr. Edwin J. Istvan 
of COIllIUUnit'aliolls Salellite Corporation. 

Mr. Istvan, who is Director of the Inter­
national Development Division of omsat, 
will discu s the Corporation's plans for a 
global satellite communication sy tem. He 
will also report on a omsat International 

ommittee meeting 'cheduled for early J une. 

The North Jersey cction dinncr will  be 
held at the Robin Hood Inn. [129 Valley 
Road, lifton, N. J .  A "Dutch Trcat" cock­
tail and social hour \'/ill begin at 5: 30 P.M. 
A combination ham and chicken dinner wil l  
be served at 6:  30. 

Dinner tickets will cost $4.00 each. Non­
members are welcome - including wives. 
------------------------------ . 
COUPON COUPON COUI'ON 

Ye! I want to attend the lEE North 
IeI' ey Section.'s annual dinner meeting on 
Wednesday, J une 8, at the Robin Hoo I Inn, 
Clifton, N. J. Enclosed is my check for 
$ .......... . ..... , representing payment for ........ .. 

dinner tickets at $4 each. (Make checks 
payable to IEEE North Jersey Section.. )  
I am el/closil/g a stamped, self-addressed 
el/velope. 

I understand that jf [ mail my check 
after June I, my tickets will  be waiting for 
me at the Robin Hood Inn. 

Mail your check to the dinner commit­
tec ehnirman: Mr. M. M. Irvine, Bell 
Telephonc Laboratories, Whil>pal1Y, N. J., 
Boom 3E 127. 
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Our IFF engineers 
put on weight as fast as 
our transponders lose it. 

Hazeltine engineers are known to be electronics heavyweights. 
Take this transponder as a case in point. Under the govern­
ment's AIMS (civil and military ATC program), intended to per­
form the functions of tactical I FF and air traffic control, micro­
electronics techniques are one of the key areas of exploration. 
Right now the engineering work has miniaturized this piece of 
hardware down to the size of a shoebox. By 1970. it will be only 
cigar box size. The long-term goal is to knock it down to pocket 
size. 

Our electronics engineers are equally talented in other areas. 
Their work in Radar Systems and Displays, ASW and Sonar 
Systems, Data Processing Systems, and Spacecraft Imaging 
Devices is on the leading edge of the state of the art. 

We have openings in our Greenlawn, Plainview, and Little Neck, 
Long Island, laboratories for engineers experienced in: 

Circuit Design 
BS in EE (MS preferred) with 2 or more years experience in 
the design and development of solid state circuitry for military 
electronics systems. Assignments in diversified programs 
working from specification to prototype. 

Radar Engineering 
Senior openings in Radar and ECM Systems design. Inter­
mediate and junior openings in RF and I F solid state circuit 
design. Junior openings in general solid state circuit design. 

HAZELTINE 

Signal Processing Research 
Investigation of problems in advanced pulse compression 
wave-forms and signal processing, optimum filtering, mUlti­
static radar data association. Both experimental and analytical 
backgrounds desirable. 

Advanced Communications Research 
Synthesis and advanced development of ECCM communica­
tions, navigation and IFF, including AJ, secure and concealed 
systems. Strong theoretical background with substantial ex­
perience in analysis and/or synthesis required. Additional 
background in circuit design and hardware development 
desirable. 

Reliability Engineering 
BSEE, with 3 to 5 years experience in reliability programs for 
military electronics equipment, including design reviews, test 
procedures, parts failure analysis and reliability predictions. 

RFI Engineering 
Graduate EE with experience in RFI analysis and design. Must 
be familiar with Military RFI specifications, design practices, 
evaluation equipment and evaluation methods. 

Electronic Imaging & Displays 
Graduate EE with experience in the design of analog and digi­
tal circuits for camera tubes, scan converters and display 
devices, for military and space applications. 

Write in confidence to Mr. W. Speer 

CORPORATION 
Little Neck, Long Island, N. Y. 
An Equal Opportunity Employer 
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NEXT JUNE 
21-22-23 
NEPICON'66 

THE PACKAGING! 
PRODUCTION EVENT 

OF THE YEAR! 

DB 
. .. the Fourth Annual National 

Electronic Packaging and Pro­
duction Conference, sponsored 

by ELECTRONIC PACKAG­
ING and PRODUCTION 

Magazine, will be held at the 
New York Coliseum on June 

21-23, 1966. 

NEP ICON, the first and only 

show designed exclusively for 

the users of circuit-packaging 

and production materials and 

equipment, will be bigger than 
ever this year, with 250 exhibi­

tors displaying the widest 

range of circuit packaging/pro­
duction products ever assem­
bled anywhere. 

If you are concerned with any 

facet of designing the internal 

or external structure of elec­

tronic equipment, or any facet 
of production, NEP ICON is 

your show. 

For qualified packaging/pro­

duction personnel, admission 
to the NEP ICON '66 Exhibit 
is free. To get your free ad­

mission badge, just fill in the 
form below, and mail it in. 

Note that the complimentary 
badge you will receive is also 
worth $4.00, against the price 
of technical sessions, work­

shops or Proceedings. 

Please send me my free Admissions Badge 
to NEP/CON '66 

Name' ______________________ __ 

Titl c..e ------------------------

Company' ____________________ _ 

Address ____________________ _ 

NORTH JERSEY 

SECTION MEETING 

SPONSORED BY THE 

COMPUTER GROUP 
Computer-Assisted Instruction (CAl) 

Speaker: Ralph E. Grubb 

Date: Wednesday, May 25, 1 966 

Time: 8 : 00  P.M. 

Place: Arnold Auditorium 
Bell Telephone Laboratories 
M urray Hil l, New Jersey 

Pre-meetillg WALLY'S TAVERN ON 

Dinner: T HE H I LL 
1 54 Bonnie Burn Road 
Watchung, New Jersey 

Time: 6:00 P.M. 

Pre-meeting "TEAC H I NG MAC H I N ES 

Film: AND PROGRA M M E D  
LEARNI NG" 
Arnold Auditorium 
7 : 30 P . M .  

The various categories of "teaching ma­
chines" will be urveyed, fol lowed by a 
description of the recent promising develop­
ments in computer-assisted instruction, 

In the AI concept, a central computer is 
shared with a number of students more or 
less simultaneously. Each student has the 
illusion that he has ful l  acce s to the com­
puter. An electric typewriter connected to a 
telephone line provides the means by which 
the student carrie on a conversational inter­
action with the cour e materials in the com-

ARNOLD 
AUDITORIUM 

4,0 �� OVERLOOK i'.s-
HOS 

puter's memory. Disk files store curriculum 
materials and student's records. Because of 
the logic of a stored program computer, the 
student not only has a responding environ­
ment, but one that is dy namically adjusting 
course material as a function of the student's 
response history. 

Elements of the system, research experience 
gaincd to date and an account of ongoing 
programs at various educational institutions 
will be described. The meeting should be 
especially interesting to teachers. 

A bOllt the Speaker: 

M r. Ralph Grubb is an educational psy­
chologist with I BM and a Research Associate 
with Columbia U niversity. He was one of 
the three psychologists who founded the CAl 
project at the Thomas J .  Watson Research 
Center. He has given numerous papers on 
the subject at national and international con­
ventions. He recently returned from a United 
Nations mission to Israel on the subject of 
educational technology. 

Refreshments will be served after the meeting. 

WIVES AND OTHER NON-ME M B ERS 
ARE W LCOME 

SPARKS, FA VIN TO 

RECEIVE A WARDS 

An additional feature of this meeting will 
be the special recognition of two members of 
the North Jersey Section. Dr. Morgan Sparks 
wil l  receive the award of Fellow of the I EEE, 
and M r. D. L. Favin will receive the Group 
on Audio lectroacoustics Senior Award for 
1 965. 

IRVINGTON CENTER EXIT 
MILLBURN EXIT 143A 

AMOND HILL RD. 
, 

/��I-- RT. 22 
I 

PARK AVE. 

/ 

N 

1 
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SEMINAR ON ELECTROLUMINESCENCE 
AND SEMICONDUCTOR LASERS 

Wednesday, May 11, 1966 

Stevens Institute of Technology 
IEEE Basic Sciences - Electron Devices 

9:00 A. M. to 4:30 P . M .  
Regular $ 1 0.00 1 
Student $ 5.00 I ( Includes lunch ) 

PAPERS TO BE PRESENTED 
9: 00 A .M .-Regi tration 
9:30 A . M .- I ntroduction: Dr. G. J. Herskowitz 
9:35 A . M .-Welcome address: Dr. P. R. lement, Head Dept. ,  Stevens I nstitute 
9 : 45 A. M .-I nvited paper session : Dr. K. Konnerth, hairman, I B M ,  Yorktown Ht . ,  N. Y .  
Introduction to  Lumine eence and emiconductor La er , Dr .  H .  F.  Ivy. Westinghou e, 

Pittsburgh, Pa. 
State of the Art in GaAs La ers and Application, Dr. M. r. Nathan,  I B M ,  Yorktown Hts., N. Y .  
State of the Art in GaP ' lectroluminescence J unctions and Applications, Dr. M .  ershenzon, 

Bell Telephone Labs., M urray Hill, N. J .  
1 I : 1 5  A .M.- olfee break 
1 1 : 30 A . M .  econd invited paper ession: Mr . .  chlam, hairman, Dept., N. Y. U .  
Research and Narrow-Band-Gap Lasers and the Optical and lectron Beam Stimulation of 

Lasers, Dr. R. Rediker, M IT Lincoln Lab . 
Defect hemistry and I njection Electroluminescencc in Wide-Band- ap If - V I  ompounds, 

Dr. M. Aven, G , chenectady, N. Y .  
Spontaneous Emi  sion in GaAs and GaP diode arrays, Dr .  J .  Biard, TI ,  Dallas, Texas . 
I : 00 P. M .-Lunch 
2 : 00 P.M.-Panel discussions between ,wdience and invited paper speaker on thcir current 

areas of research 

REGISTRATION FORM 
Muil form und fcc to Mr. Elliot Schlum 

Dc()t. of EE, N. Y. ., Bronx, N. Y. 10453 

NAME 

ORGANIZATION ............................................................................................................... . 

CITY ................................................................................................ TATE ................... . 

NORTH JERSEY 
COMTEC 

FOR COMTEC 
ElECTION OF OFFICERS 

New officers were elected for the 1 966·67 
term of the North J ersey hapter of 

OMT at the meeting held on Tuesday, 
April 1 9, 1 966. The following gentlemen, 
who e biographies appear below, have been 
elected. 

hairmall .......... .... .... ............ R. . P. Hinton 
Vice hairnulH ......... ... ..... ..... D. R.  ampbell 

ecretary .................. . . .............. F. . Willson 
Fillallcial alld 
Facilities Officer .......... .......... M .  Westheimer 

mat 

R a y m o n d  C .  P. 
Hinton was born in  
Hereford, England on 
January 25, 1 925. He 
received the degree of  
B. c .  from the Uni· 
ver ity of  B ristol i n  
1 944, with honors in 

From 1 944 to 1 946 he erved as Junior 
cientilic officer in the Royal Radar stabli h­

ment in Malvern, -ngland, where he wa 
concerncd with radar circuit development and 
application . From 1 946 to 1 953, he was an 
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engineer with Standard Telecommunication 
Laboratories in London, where his principle 
activity involved the development of PTM 
telephone witching and cryptographic equip­
ment, computing and telemetering device . 
He came to the United State in 1 953 a an 
engineer for lntelex in New York. 

Later in 1 953 M r. Hinton became As­
sociate Laboratory Director for ITT Lab­
oratorie where his re ponsibilities included 
among other things, the de ign of electronic 
toll ticketing equipment, automatic message 
relay center , and emi·conductor circuit de­
velopment. ince 1960, he ha been Divi ion 
Manager in the Analysis and Network Engi­
neering Divi ion of ommunication ystem , 
I ncorporated at Paramu , New Jersey. He is 
respon ible for the Operations Rc earch and 
Telecommunications at both the Paramus and 
Washington, D. . facilitie of ommunica­
tion y tern , I ncorporated. 

rank . Willson 
(A '46-M '5 5 )  was 
born in Fargo, N .  D. 
on June 23,  1 922. He 
received the degree of 
B.S. in .E. from Pur­
due Univer ity in 1 944. 
After erving two year 

orps, he returned to 
and received thc degree of M ... in 

. .  in 1 947. 

ELECTRONIC ENGINEERS 
Production • Product Design 

Appl ications 
Good Opportunity, Growing Concern 
Leader in Phase·Time Measurement 

Send Resume to: 
Ad-Yu Electronics, Inc. 

249 Terhune Ave., Passaic, N. J. 

In eptember 1 947, M r. Willson joined the 
Long Lines Department of the American 
Telephone & Telegraph ompany, hicago, 
I llinois, where he worked on tran mi sion 
engineering problems relating to cable carrier 
and microwave radio relay system . He tran -
fen'ed to the Bell Telephone Laboratories in 
1 95 1  where he has been engaged in the 
engineering of tropospheric radio and data 
transmi ion ystem for the military ervices. 

In 1 96 1 ,  he wa put in charge of group 
studying techniques for using global belt of 
orbiting dipoles in a military communications 
sy tems. More recently he has been working 
on developing techniques for tran mitting high 
spced data on tropo catler sy tems and is now 
in charge of a group doing tudies for the 
NI KE-X missile defen e sy tem. 

Donald R.  ampbell 
was born on October 
9, 1 9 3 1 i n  Roaring 

pring , Pennsylvania. 
He receivcd the BSEE 
degree in 1 957 from 
P e n n  y l v a n i a t a t e  
University. ince that 

has been with lIT Federal Lab­
oratories in Nutley, New Jer ey. 

At LTTFL he is respon ible for system engi­
neering and analysis of satellite commu­
nication for ITT L' pace ommunication 
Laboratory. 

He i a member of �he·l and the 
American Astronautical ociety. He is cur­
rently technical group coordinator for the 
North New Jer ey Section.  

Manfred Westheimer 
wa born in Karlsruhe, 

ermany. He received 
his BE degree from 
Pratt I nstitute, B rook­
lyn, N. Y. in 1 95 1  and 
his M E degree from 
the Polytechnic I n  ti-

1 955. 

November 1 955 he joined Microwave 
ervices, I nc., then of New York, N. Y., as 

a talf consultant. He worked on variou 
communications projects and, in 1 960, became 
project engineer. I n  1 962 he became chief 
engineer of MSI.  I n  November 1 962 Mr. 
We theimer joined ommunication System 
Tneorporated, Paramus, N. J., formerly ITT 

ommu nication ystem , I nc. and since Janu­
ary 1 965 a ubsidiary of omputer ciences 

orporation. At SI he ha worked on system 
engineering aspects of point-point as well as 
grou nd/air/ground com munication y tern 
and has held the po ition of task manager 
on a long-haul communication project. 

M r. We theimer has been active in the 
PT MIT and has been on the Facilitie 

ommittee of the North Jersey hapter of 
the ommu nications Technology Group ince 
1 962. In 1 964 he served as inancial and 
Facilitie Officer of that hapter. 
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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. HUnter 2-7876 
Antenna laboratory: Smithtown, N. Y. 

) 

N. Y. INFORMATION 
THEORY GROUP 

Error Control - Theory and Practice 

The Metropolitan New York Chapter of 
t h e  I N FOR M AT I ON T HE OR Y  gro u p  
(which includes the New York, North Jersey 
and Long Island section of the J E E )  is 

ponsoring a panel discllssion entitled Error 
COlltrol for Digital Data Transmission 
Theory alld Practice. 

Thc members of thc panel are : 

Dr. N. Abramson 
Harvard University, ambridge, Mass. 

Dr. A. H. Frey 
I B M  Federal Systems Division 
Bethesda, Maryland 

Dr. E. J. Weldon, Jr. 
Bell Telephone Laboratories 
Holmdel, Ncw Jersey 

Dr. A. D. Wyner 
Bell Telephone Laboratories, 
Mu rray Hill,  New Jersey 

The panel members will discuss both the 
theoretical and practical aspect of the use of 
coding for improving the reliability of com­
munications systems. 

The meeting will be held in the Auditorium 
of the Bell  Telephone Laboratories, M u rray 
Hill, New Jersey, on Wednesday, June I 
1 966, at 3 :  00 P. M .  A dinner is also being 
planned at a local restaurant following the 
panel discussion. 

For further details regarding this panel 
di cussion or to make re ervations for the 
dinner, plcase contact : 
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JA K K. WOL F  
Polytechnic Tn titllte o f  Brooklyn 
3 3 3  Jay Street, Brooklyn, N. Y. 
Phone: 2 1 2  - 643-3843 

H ONORS BESTOWED ON 

NORTH JERSEY MEMBERS 

Honors were bestowed lIpon North Jersey members of the Institute of Electrical and 
E lectronics Engineers at the society's annual banquet and dinner at the Governor Morris Hotel, 
Morristown . Sea/ed, left to right: Stephen O. Rice of Sum mit, recipient of JEEE Mervin J .  
Kelly Award; Dr. P .  K. Tien o f  Chatham Township, Hans K .  Jenny o f  Mountain Lakes and 
John C. Lozier of Short Hills recipients of IEEE Fellow Awards. Stallding, left to right: Louis 
Pollack of Livingston and Sven H. Dodington of Mountain Lakes recipients of IEEE Fellow 
Awards; Rodney D. hipp of Bloomfield, chairman of the awards committee, who made the 
presentations, and Edwin H. Snyder, president of Public Service Electric and Gas ompany, 
principal speaker of the evening. 

N. Y. GAES 
The National Airspace System for 

Air Traffic Control 

Speaker: 

Date: 

Place: 

Pre-meetiflg 
Diflfler: 

MI'. J .  W. Rabb 
hief, Engineering 

Management 
National Airspace Sy tcm 
Special Projects Office 
Federal Aviation Agency 

April 6, 1 966 - 7 : 30 P. M .  

Room 1 25 
United Engineering Center 
345 E. 47th Street 
New York, New York. 

6 : 00 P .M.  
Old Seidelburg Restaurant 
626 Third Avenue 
(between 40lh & 4 1  t Street) 

The FAA is pursuing a program to auto­
mate the Nation's Air Traffic ontrol facilities 
by the application of Computer ontrol Tech­
nology i.n this service. The nature of the Air 

Traffic ontrol problem and the overall design 
of the ommand and Control System to be 
used will be briefly reviewed. The main 
emphasi will be placed on describing what 
has been accomplished to date, the future 
plans, and a detailed discussion of the entral 
Computer Complex (the I BM 9020 ) and the 
Computer Program. 

A bow the peakeI': 

M r. Rabb has helel various_ position with 
FAA since July 1 959, and has been in his 
present position since J uly 1 965. He is Chief 
of the Office in the development and adapta­
tion of data processing systems and techniques 
for Air Traffic Control .  He has previously 
been employed by the Naval Air Develop­
ment Center as Chief, Maintenance and De­
velopment Division and by the Naval Re­
search Center as Associate Branch hief and 
Section Head and was Assistant Profe sor of 
Engineering at Louisiana Polytechnic Institute. 
He i particularly uited to discu the Na­
tional Air pace System because of his direct 
involvement with all pha es of the develop­
mcnt and instal lation of the equipment which 
will implement this system. 
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STUDENT AFFAIRS 
NCE Finishes Strong 

Along with job recruiting, senior project, 
and what have you, the Day and vening 
Branches at Newark ol lege of Engineering 
ha continued to be active. This column' 
work ha been lightened by the creation by 
the student of a weekly newsletter, "lEE 
News." Two issues have been printed. orne 
excerpt follow. 

-All E tudents' Wednesday elas cs were 
u pended during the I Convention 0 

that the tudent might attend. 

-The senior project judged be t by a panel 
of profe sors in the E Department will 
win for it originator a prize of $75. Two 
runner -up will receive $25 prize each. 

-A new slate of officer for each of the 
Branches ha been elected by the tudent . 
Their name will be printed in our next 
is ue. 

Group Memberships Are Available 

For tho e student who have not availed 
them elves of the opportunity, membership 
in any one of the] - roup at a reduced 
ratc of $ 1  is available. I ncluded for this 
annual fee are any publication of the group 
including transaction and newsletter . Thi 
pre cnts a marvelous chance for each tudent 
to involve him elf so much more with the 
particular discipline of electrical engineering 
in which he is intere ted. It al 0 presents 
another means by which to get to know better 
the engineers with whom he will be associated 
upon graduation. 

CAN YOU HELP? 

Ju nior : an you use my three years of engi-
neering training in a 3-4 month ummer 
job? 

Recruiter: Gee, I'm terribly orry, but we 
just don't have the openings we would like 
to have. 

• • • and n xl year • • • 

Recruiter: What type of engineering expe­
rience have you had? 

enior : Well, actually very little. J wasn't 
able to find any opening last year nor the 
ummer before. 

ituations like this happen each year. So 
many of our college eniors cannot report 
having held even one engineering po ition 
despite the demands of pro pective employers. 

YOU CA HELP 

I f  you are an employer, rely upon some 
tudent for temporary a si tance in filling 

the "vacation gap." If you are a progres ive 
employer, utilize the up-to-date academic 
training of an engineering tudent to update 
your in-hou e procedures. Hire a tudent and 
charge him or her with reviewing your opera­
tions - overall or in a specific area - and 
recommending mean of increa ing produc­
tion, reducing co ts, or creating more co­
hesiveness in the organization. It might co t 
you $2,000 in salary to update your thinking. 
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12SVAC to SVDC±O.OS% at 12A? 
(with overvoltage protection?) 

ditto plus meet MIL-E-S272C? 

230VAC to 400-800VDC±.S% at 1.SA? 

10SVAC to 0-160VDC+0.OS% at 6A? 

28VDC to 11 VDC ± 0.05% ? 

Heat sinks? Rack mounts? 

Y OU'll find them - plus 3876 other standard 
modules - plus a line of 76 sophisticated lab 
power supplies - in our new 52 page catalog! 
Complete with prices, specifications, dimensions 
and installation data, thermal requirements. 
A most important book for your engineering

. 

/ 
and purchasing departments. L Ask your rep for a copy, or write direct. 

TECHNIPO\N'EFl 
A B.NRUS SUBSIDIARY 

18 Marshall Street Norwalk, Conn. 06856 
Instrumentation Sales Co., P.O. Box 403, Ridgewood. Phone 201 ·GI5·5210 

I f  you are an employee, encourage your 
bo s or per onnel man in your firm to hire 
an engineering student. It could ave a com­
pany money for enior recruiting if one or 
two juniors were given an opportunity to 
" how their stuff." They might prove to be 
so good that the company would want them 
back; and they, having already become 
familiar with the company and having no 
apprehension, would be anxious to return. 

Engineers to Host Conference 
The 1966 onference and Exhibit of the 

New Jer ey Society of Profes ional Engineer 
will convene at the Deauville Hotel in Atlantic 

ity 011 Thursday, May fifth. /\ seminar on 
the problem of air pollution will commence 
the series of formal program . This will start 
at 2:30 P.M . ixty of the state engineering 
firms will exhibit their latest developments 
and products. 

For the young engineers and college seniors 
in our tate's col lege , two talks will be given 
in a special aturday morning program be· 
ginning at 10 : 00 A.M.  Mr.  Herb Nied­
hammer, P.E. immediate Pa t Pre ident of 
the ociety will di cu profe sional regi tra­
(ion and the engineering ocietie a they 
affect the young engineer. Mr. James Lubin, 
the Director of Placement at N E, will dis-

cu s alary administration and pro pect for 
engineer . 

The ocial a'spect will not be overlooked. 
pecial programs for (he ladies, the Annual 

Awards Dinner, a lu ncheon talk by the noted 
commentator Walter Kiernan, and the Annual 
Banquet with professional entertainment will 
be included. 

Two key for the Playboy lub will be 
given as gift to two lucky engineers i n  
attendance. One of the e will  be eligible to 
only those who attend the Saturday morning 
Young ngineers onference. And remem-
ber: T DENT

· 
ARE 1 ITEDI 

N. Y. COMPUTER GROUP 
Hardware Design for Software 

Facilitation to be Explored 

urrent computer hardware de ign is based 
on ea e of implementation rather than on 
programming needs. Dr. I van Flore , will 
examine several inexpensive hardware features 
which enable computer design to be be t 
adapted (0 oftwear performance and problem 
solution at the May 1 9  meeting, 7:30 P.M .  
at the IBM Building, 590 M adi on Ave. Pre­
meeting, Dutch-treat dinner at chrafft's, 58th 
St. and M adi on Ave., at 5:45. 

Dr. Flores is currently Associate Profe sor 
of lectrica1 ngineering at Steven J nstitute 
of Technology and has authored several book 
on computers, 
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N. Y. RELIABILITY CONFERENCE 

The 1 966 New York Reliability onference, sponsored by the I EEE, will be held on 
Friday, M ay 20 at the City Squire Motor I n n  ( 7th Ave. between 50th and 5 1 st St . ,  New 
York City ) .  Morning sessions, 8 : 30 A . M .  to Noon; afternoon sessions, I : 30 P .M.  to 5 : 30 P.M .  

The program will  consist of Seven sessions on the topics I i  ted below. Nationally prominent 
speakers, selected by the moderators will present papers on these topics. 

A.M. Sessions Topie Moderator 

A "Tutorial Session" Dr. G. R. Sandler 
Grumman Aircraft 

B "Screening the Burn-in Techniques for Reliability" 1. J .  Ross 
NASA 

C "M aintainability" G. H. Allen 
L. G. Hanscom Field 

D "Failure Mechanism" Dr. K. O.  Otley 
Harry Diamond Lab. 

P.M. essions 

A "System Effectiveness" 

B "Aerospace M aterials and Parts" 

"M icrocircuits" 

H. J. Kennedy 
AR INC 

John ondon 
NASA 

W. D. M oyers 
Airborne I nstruments Lab. 

As an added feature this year, an intere ting, informative, entertaining and inexpensive 
women's program ha been arranged by Tressa Houck. After an informal "Coffee with Tony 
( Finocchi ) "  talk on what reliability is about f.rom the woman's viewpoint, the program includes 
a shared taxi ride to the Guggenheim M useum of Art, luncheon ( possibly including a fashion 
show ) and then the feature at the Radio ity Mu ic Hall. ontact the chairmen shown below 
for complete Conference details. 

Gellernl Chail'luan-Robert Gnuger, Hazeltine Corp. 

Program Chail'JlUlIl-Anthony Finoechi, ITT Federal Telephone Labs. 

N. Y. COMTEC GROUP' 
The Engineer and Law 

An unusual and informative discus ion on 
''The Engineer and Law" will be featurcd at 
a dinner-meeting sponsored by the Com­
munications Technology Group of the New 
York Section I EE to be held at the Brass 
Rail Restaurant, 40th Street and Park Avenue, 
on Wedne day, M ay 1 1 , J 966. The banquet 
room wiJl be open for a ocial hour at 5 : 00 
P .M.  and dinner will bc erved promptly at 
6 : 00 P .M.  

M r. F. M .  Gibson, Patent Coordinator, 
American District Telegraph Company, wil l  
present practical and interesting information 
on inventions, trade secrets, and the engi­
neer's responsibility to an employer in regard 
to these. Some popular myths about methods 
of protecting an invention will be exploded. 
Ample time for open discussion will  follow. 

Members are u rged to attend and enjoy 
this social evening. Election of officers for 
the year 1 966-67 will also be held. Turkey 
dinner will be served. Cost for members of 
the ommunication Technology Group wil l  
be $2.  To all others, to whom a cordial 
invitation is extended, the cost wil l  be $4. 

r n order to make arrangements, reserva­
tions must be· received before M ay 9, 1 966. 
Plea e make your check payable to om­
munications Technology Group anti mail to : 

1 0  

F .  G. H ILL 
A. D.T. Co. I nc. 
155 - 6th Avenue 
New York, N. Y .  1 00 1 3  

Enclosed please find m y  check for $ . . .. . . . . . . .  . 

for my reservation for the May 1 1 , 1 966 

Dinncr-Meeting. 

Please l i  t name, etc., for each reservation 
requested. 

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

ompany Affiliation . . . .. . . .. . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . .  . 

Te'lephone ........ . . ..... . . . . . . . . . . . . . . . . . . ..... . . . . . . . . ... . . ... .. 

M ember .. . . . . . ....... , or Non-Member .. . .. . . . . . . .  . .  

of ommunications Technology Group. 
( Please Check One ) .  

NEWARK COLLEGE OF 
ENGINEERING 

Integrated Circuits Seminar 

Session: Friday, May 6 

Field Trip: To Western Electric 
Allentown, Pa. 
Thur day, M ay 1 2  

For details, contact M iss Van Demark, 
N E - 624-2424. 

JOINT N. Y. ENGINEERING 
MANAGEMENT GROUP 

Management Information Systems 

M anagement I n formation Systems may be 
defined as the means whereby the computer 
truly becomes a management tool. Mr. Fritz 
Wanzenberg, Principal in Charge of M IS, 
The Diebold Group and Mr. Sam Matsa, 
Manager of Advanced Engineering, I B M  Cor­
poration will  discllss the most timely aspect 
of this rapidly developing field at a jointly 
sponsored meeting. This meeting is scheduled 
for 7 :  30 P .M.  in Room .I 25 of the United 
Engi neering e n ter,  345  E.  47th  Street ,  
N .  Y .  . o n  M ay 1 9, J 966. The speakers 
wil l  also answer questions from the audience. 

The techr.lical meeting will be followed by 
a short btlsiness meeting during which elec­
tions for officers of both the N. Y. Section 
and the Engineering Management Group will  
be held. 

In his talk entit led "New Concepts in De­
veloping Management l n formation Systems," 
Mr. Wanzenberg will  stress how the very 
nature of this new tool require a rethinking 
by managers of traditional terms and problem 
olution area . 

Mr. Matsa will  show how graphic outputs 
are one of the most valuable modes of in­
formation retrieval in a MIS in his talk on 
"Graphics and Man/Machine ommuniea­
tions." The introduction of graphic data proc­
essing into indu try and its significance to 
M IS wi l l  be stressed. I ncluded, a description 
of the facilities of a graphic Fortran system 
developed for use with t he I BM 2250 display. 

Speaker: FRITZ WANZENDERG 
Principal in charge of 
Management 1 nformation Systems 
The Diebold Group 

M I'. Wanzenberg brings to his present po i­
tion many years of experience in a variety of 
management planning and operations analysis 
activities. He is respon ible for the planning 
of all M anagement i nformation Systems at 
The Diebold Group and has previously been 
in charge of Management Information Sys­
tem planning for everal other large industrial 
corporations. He holds a BSM E with honors 
from Purdue University, a M BA from the 
University of Chicago and ha done graduate 
work towards a PhD at Northwestern Uni· 
versity. M r. Wanzenberg has numerous pub­
lications and patents to hi credit and is a 
member of Tau Beta Pi and Pi Tau Sigma. 

Speaker: SAM M ATSA 
M anager of Advanced Engineering 
I nternational Business Machines 

orporation 

M r. Matsa has becn with I B M  since 1 957, 
where he pioneered in the development of the 
Auto Prompt System. In his present position 
he is re ponsible for both advanced Engi­
neering applications and Graphic Applications 
development for the I B M  Data Processing 
Divi ion. He holds the B BE from Purdue 
Univer ity, MS from M IT and ha done 
po t graduate work at M IT. He i the 
Chairman of the N. Y.  C. Chapter of the 
As ociation for omputing Machinery, a 
Founding Member of the Numerical Control 
Society and a M ember of both the Society for 
I nformation Display and the American Society 
of Tool and Manufacturing ngineer . 
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ou®w 
Automat i c  Ope rat i o n  
fo r y o u r  Te ktro n ix 
Type  56 1  A or 564 
Osc i l l oscope  

Now,  with two Tektro n ix auto matic/p r o g ra m m a b l e  

p l u g - i n s-a T y p e  3A5,  w ith i n c l u ded P6030 Probe,  

a n d  a Type 385-you can make D C -to-1 5 M Hz 
meas u re m e nts w ith n ew ease, a n d  i n  any of these 

m o d e s  of  o p e rati o n : 

A UTOMA TIC SEEKING 
w i l l  o p erate u p o n  S E E K  c o m m a n d  from t h e  probe or from t h e  
A ut o m atic/Prog ra m ma b l e  P l u g- I n s .  

In t h i s  m o d e ,  u p o n  S E E K  c o m ma n d ,  t h e  o s c i l l o s c o p e  auto­
mati ca l ly  pre s e nts a n  o pti m u m  d i s p l ay.  The S E E K  c o m m a n d  to 
t h e  p l u g - i n  u n its auto mati ca l ly  c o ntrol s t h e  tri g g eri ng sett i n g s  
a n d  t h e  t i m e  a n d  a m p l i t u d e  sett i n g s, e l i m i nat i n g  t h e  need for 
c o nti n u o u s  front-panel  adjustments.  I n d i cators on t h e  p l u g- i n s  
l i g ht autom ati c a l l y  t o  s h o w  t h e  t i m e  a n d  a m pl i tude setti n g s .  
M eas u re m e nts c a n  t h e n  be m a d e  q u i ck ly  a n d  accu rate l y  f r o m  
t h e  C R T  d i s p l ay.  I n  A U T O M A T I C  S E E K I N G  m ode,  t h e  deflec­
t i o n  factor is  10 m V/d i v  to  50 V/div and sweep range i s  5 s/d i v  
to  0 . 1  }.Ls/dlv.  

when p l u g - i n s  receive S E E K  co m m a nd 
T y p e  3AS auto mati ca l ly  esta b l i s hes t h e  opti m u m  d efl ec­
t i o n  factor.  I nd icators l i g ht to show readout with i n p u t  
c o u p l i n g ,  s u c h  a s .5 V I D I V ,  A C  ( c o u p l i ng)  W I T H  P R O B E .  
( C o u p l i n g  c a n  a l s o  be A C  o r  A C  Trace Sta b i l i z ed.)  
T y p e  3 8 5  auto mati cal l y  esta b l i s he s  opti m u m  tri g g e r  set­
t i n g s  and auto mati c a l l y  selects t i m e  per d i v i s i o n  sett i n g .  
I n d i cators l i g ht to s h o w  readout, s u c h  a s  2 m sl D l V ,  a n d  t o  
s h o w  N O T  T R I G ' D  co n d i t i o n .  ( I F  X 1 0  or X20 M a g n ifi e r  
o p erative, readout  i s  auto mati ca l ly  c o rrected a n d  i n d i c ates 
SWP M A G ' D  c o n diti o n ) .  

REMO TE PRO GRAMMING 
overri des t h e  S E E K  c o m ma n d  a n d  M a n ual O perati o n .  I n  t h i s  
m o d e ,  both p l u g - i n s  c a n  be progra m med u s i n g  the T y p e  263 
Prog ram mer, w h i c h  accepts u p  to 6 p l u g- i n type program cards.  
E a c h  program card,  after i n it ial  set- u p, esta b l i s hes t h e  p l u g - i n 
c o ntrol  f u n ct i o n s  req u i red for a partic u l a r  test or m ea s u re m e nt 
. . .  with actual  meas u re m e nts made c o n ve n i e nt ly  from t h e  
C R T  d i s p l ay,  as u s ual .  A uto matic/Progra m m a b l e  P l u g- I n s  
p rovi d e  select i o n  o f  e leven different prog r a m m a b l e  fu ncti o n s .  
I n  R E M OT E  P R O G R A M M I N G  m o d e, t h e  d eflect i o n  factor i s  
1 0  m V/div  to  5 0  V/div a n d  sweep r a n g e  i s  5 s/d i v  to 1 0  ns/d iv .  

MANUAL OPERA TlON 
overri des t h e  S E E K  c o m m a n d  a n d  exte n d s  sweep r a n g e  a n d  
deflecti o n  factors bey o n d  c a p a b i l ity o f  A uto mati c Seeki n g  
M ode.  Both p l u g - i n s  a r e  co ntro l l e d  m a n u a l l y, a s  i n  c o n ve nti o n al 
o perati o n .  Setti n g s  are sti l l  c o n v e n i e ntly i n d icated. I n  MA N U A L  
OPERATION m o d e ,  deflecti o n  factor i s  1 m V/div  to  5 0  V/d i v  
( 5  M H z  a t  1 ,  2 or  5 m V/div) a n d  s w e e p  range i s  5 s/d i v  to  
10  n s/div. l n d i cators a l s o l i g ht t o s h ow S W P  M A G ' D a n d  U N C A L  
warn i n g s .  

Type 3A5 A utomatic/Programmable A m p l ifier U n it . . . $760 

Type 3B5 A uto matic/Prog rammable Time-Base U n it . . $890 

Type 263 Programmer (com plete with 6 program cards) $325 

Oscillosco pes w h i c h  accept both Automatic/Programmable P l u g - I  n s :  

Type 561 A Oscil loscope . . . $500 

Type R M561 A Osci l losc o pe . . . . $550 

Type 564 Storage Osci l loscope . . $875 

Type R M564 Storage Oscil loscope . $960 

u.s, Sales Prices I.o.b. Beaverton, Oregon 
For complete information,  call your nearby Tektronix field engineer 

Tektronix, Inc. UNION FIELD OFFICE 
400 CHESTNUT STREET • UNION, N. J . •  Phone 688-2222 
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NEW PROGRAMMAB LE 
NO- DRIFT SCOPE SPEEDS 
MEASUREMENTS AND 
CUTS ERRORS. 

H-P Model 155A Controlled Oscil loscope is  
entirely dc drift il'ee, Ii is a 5 mv Icm, 2G 
MHz instrument with i l luminated push-button 
controls, Every major function is p rogram­
mable by extemal ci rcuit closul' s, Settings 
for any desired series of waveform observa­
tions may be preselected, displays pl'esented 
in rapid ol'dm', and repeated exactly, With 
d rift eliminated and correct settings assul'ed, 
testing is  fast and errors are l'educ d, The 
155A may be ol'del'ed without programming' 
circuitry as option 0 1 .  

VECTOR VOLTMETER 
READS VOLTAGE AND 
P H ASE ANGLE FROM 
1 M H z  TO 1 GHz. 

Hewlett-Packard introduces Model 8405A 
Vector Voltmeter, a dual channel wideband 
rf mil l ivoltmeter (IIul phase meter, It has a 
frequency range of 1 M H z  to 1 GIIz, a maxi­
mum sensitivity of 1 00 microvolts full scale, 
and ± l80-degree phase measurement range 
with resolution to OJ degl'ee, 

A companion to the oscil loscope, the Model 
1550A Pl'ogmmmel' has 18 buttons, each of 
whieh wil l ,  at one touch, select an entire 
set-up on the scopE,!, The pl'es t combination 
will  i nclude not only sensitivity, sweep, and 
offset ( Le" vertical Tlosition ) ,  but also i nput 
cou p l i n g  (ac 0 1' d c ) , t ri gg e r  sou rce, a n d  
trigger slope, Progl'amR are determined by 
the position of plug-in diodes in the Pro­
grammer's ci rcuit boards, Programmers may 
be cascaded, extending the number of avail­
able programs without l imit, 

With its PI 'og'l'umm 1', the Model I GGA 
Oscilloscope is especially useful in test appli­
cations where repetitive meaSUl'ements must 
be made quickl y and unerringly in the same 
way, Production test procedures may be sim­
plified and testing time I'educed, erl.'ors and 
training time minimized, And any of the 
common programming devices may readily be 
applied-paper tape, cards, magnetic tape, etc, 

H-P Model 1 55A is priccd at $2,450, The 
Modcl l 550A Progra mlllCl' is $600, Without 
programllling, thc 1 55A Option 0 1  is $2, 1 50, 

T h e  V e c t o l' Vo l t m e t e r  d i re c t l y  r e a d s  
voltage, with one of it's two pencil-size high­
impedance probes, With the second,  elsewhere 
in the circuit under measurement, it reads 
phase angle relative to the fi rst probe, 

The 8405A automatica l ly tunes when a 
single knob is s t anywhere within an octave 
of the signal fl'equency being measured, The 
i nstrument finds and phase-locks to the fun­
damental signal at the fi rst of the two p robes 
in 1 0  mil l iseconds, A fully coherent sampling 
technique is used, with a search oscillator, 
Over its entire frequency range, the tuned 
bandwidth is 1 K Hz, tuning out unwanted 
harmonics 0 1' other signals for accul'acy i n  
gain and phase measurements. 

1aximum sensitivity of either channel, as 
a voltmeter, is 1 00 microvolts ful l  scale, with 
10 volts maximum input to eithel' ; this dyna­
mic range easi l y  accommodates h igh-gai n  
amplifier response measurements, 

H cwlc l l - Ptl ckard's Model 8405A Vec t o l' 
Voltmcter is pI'iced at $2,500, And for com­
pletc detuils on nil  H-P instl'uments, cnll yom' 
local FlELD ENGINEER, 


