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IT WORKS IN THE DARK. 

A fact our engineers sympathize with. 

A Hazeltine low-light-level TV camera will soon be ready to 
snap pictures from Nimbus. 

In developing this advanced camera, which operates on illu­
mination as weak as starlight and as strong as sunlight, our 
engineers sometimes felt they were working over their heads 
... in areas of electronics where there were often no techno­
logical precedents. 

They thrive on this kind of challenge. And on the professional 
recognition that comes their way. So have we. 

We're solid in many diverse areas of electronics. Other "space 
worker" examples include a miniature transmitting antenna 
which will transmit information concerning the surface of the 
moon, a video monitor for use on manned spacecraft, the reac­
tion control system (RCS) firing control station to evaluate the 
performance of the thrust chamber assembly on LEM prior to 
final assembly. 

Our IFF systems are known to be among the best in the indus­
try. So are our airborne radars, displays, ASW, sonar, and data 
processing systems. 

If you'd like to stretch your knowledge in electronics to the 
outer limits, look into these new openings: 

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. Background 
in circuit design and hardware development desirable. 

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

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. 

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. 

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 

HAZELTINE CORPORATION 
Little Neck, Long Island, N. Y. 
An Equal Opportunity Employer 
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CALENDAR 

\Vcdllcsday, JUIlC 8 

NORTH JERSEY SECTION ANNUAL DINNE R  

5:30 P.M.- ocktail and ocial 

6:30 P.M.-Dinner 

" INTELSAT - The Global Approach to Satellite ommunications" 

6:30 P.M.-" INTELSAT-The Global Approach to atellite ommunication " 
ol Edwin 1. Istvan, OMSAT 

Tucsday, JUIU) 14 

N. Y. COMP TER C ROUP 

7:30 P.M.-" dtieal Review of Computer Year" 
Dr. Howard ampaigne, Chief of Research National Security Agency 

At-1BM Building, 590 Madison Avenue, N. Y. C. 

\Vcdnc 'day, Junc 15 

NORTH JERSEY ENGINE E RlNC W RlTlNG AND PEECH 

8:00 P.M.-Program for coming year to be discussed 

At-Communications Systems, Jnc., South 60, Route 17, Paramus, N. 1. 

JUlie 21, 22, 23 

NEP/CON '66 - N. Y. COLI EUM 

\Vcdnc'day, Junc 22 

N. J. COAST COMTEC 

8:00 P.M.-" ommercial Satellite of the Future" 
Dr. Richard Guenther, RCA 

A t-Little Silver Fire House, Prospect Avenuc, Little Silver, N. 1. 

N ORTH JEI1SE·Y SECTION 

IEEE GROUP COMMITTEE CHAIRMEN 

If you require information on a North Jersey Section Group or wi h to join one of these 
groups, please contact the chairman, whose name is 

'
Iiste I below, of your field of intere't. 

Automatic Control - Robcrl C. 

Kay Electric o. 
Pine Brook, N. 1. 
226·4000 - Ext. 66 

okobki 

4l Taylor Ave. 
Singae, N. 1. 
20 l · 256-4206 

Communicalions Tcchnology - Alfred A. Roelkcn 

Hell Telephone Labs. 
Murray Hill, N. 1. 
201 · 582·39'43 

E ngincCl'illg Writing & pecch - Lavcrne Lces 

ommunications y tems, Inc. 
South 60, Route 17 
Paramus, N. J. 
20 I • 843·2400 - Ext. 4526 

45 Prospect St. 
Madison, N. J. 
20 I . 377·0347 

Microwave Thcory & TcChnitluCS 

Bell Telephone Labs. 
Whippany, N. J. 
20'1· 887·1000 - Ext. 4127 

Michael J. ThOJllPson 

Elcctronic COUlIHltcrs - Hurry Clark 

ITT Federal Labs. 
500 Washington Ave. 
Nulley, N. J. 07.110 
20 I · 284·2537 

Power - Curl ToreH 

Feder I Pacific Electric o. 
50 Paris S1. 
Newark, N. J. 07101 
201 · 624·7500 

100 Franklin St. 
Morristown, N. J. 
201 · JE 8·5169 

97 hestnut St. 
Nulley, N.J. 
20 I · 667·6855 

9 olony ourt 
Summit, N. J. 0790l 
20 I . 273·2849 
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NORTH JERSEY 

SE£TION 

ANNUAL DINNER 

June 8, 1966 

The North Jersey Section dinner will be 
held at the Robin Hood Inn, 1129 Valley 
Road, Clifton, N. J. A "Dutch Treat" coek­
tail and social hour '!iIl begin at 5: 30 P.M. 
A combination ham and chicken dinner will 
be served at 6: 30. 

Dinner tickets will co t $4.00 each. Non­
members are welcome - including wive . 

PRESENTATION 

By 

Edwin J. Istvan - Gucst Speaker 

Director of International Development 

ommunications Satellite orporation 

"INTELSAT-Thc Global Approach 
to Satellite Communications" 

Two international agreements were formu­
lated in 1964 to implement the concept of 
jointly establishing a commercial communica­
tions satellite ystem for use by all nations. 
The agreements set forth certain basic political 
and economic principles and goals to which 
all of the countries signing the agreements 
are committed. They express the intent to 
create a single global system at the earliest 
practicable date, and they state the desire that 
all nations shall be pennitted to use the system 
on a non-discriminatory b�sis. 

The space segment of the system, that is to 
say, the satellites in orbit and the facilities 
required for their control, are being built, 
owned and operated by the participants in the 
joi nt enterprise, the ignatorie to the agree­
ments. This partnership of the signatories has 
recently been named the International Tele­
communications Satellite onsortiul11, now 
known as INTEL AT. The government of 
48 countries have become party to the agree­
ments, since the agreements were formulated 
in J 964. Each government has designated a 
particular telecommunication entity to be its 
participant in the enterprise a part of this 
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unique international partner hip which owns 
and operatcs the space segment. The 48 coun­
tries account for more than 90% of the 
potential international world telecommunica­
tions traffic that might be served by the 
global satellite systcm in the next few years. 

Each of INTELSA T's members pos esse 
the same juridical right and obligations, dif­
fcring only in quotas of ownership and num­
ber of vote in the ICSC. These rights include 
acces to certain space communications tech­
nology. opportu nitie for local industries to 
provide equipment for the pace segment, 
earnings on invested capital, and the possi­
bility of obtaining membership on the Interim 

ommittee. 

An operating INTELSAT organization has 
already been put together and is functioning. 
Policy control of the international system is 
vested in the Interim Communications Satellite 

ommittce (I SC) which has been meeting 
regularly on a monthly basis since September 
of 1964. The Interim ommittee comprises 
J 5 member who directly represent 34 coun­
tries. The Interim Committee has a Secre­
tariat and three SubcommiUees for finance, 
technical matters, and contract, respectively. 
Respon ibility for the operation of the y tern 
under the policy direction of the Interim 0111-
millee has been assigned to the Communica­
tion Sfl(ellite orporation which has been 
designated Manager of the System. 

The Early Bird satellite ( INTELSAT J) is 
owned in undivided shares by the 48 partners 
in this international consortium. The INTEL­
SAT program. approved by the Interim 

ommitlee, calls for the launching of two 
additional synchronous satellites during the 
Summer of 1966. One of the e satellites will 
be visible from the Ea tern part of Sou thea t 
A ia to the Western part of the United State . 
The other will be po itioned over the Atlantic 
Ocean where it will complement the coverage 
of the 'fNTELSAT I satellite by enabling 
communication to take place between aU of 
Europe, Africa and the Middle East, Latin 
America, and the Eastern shores of North 
America. These satellites, referred to a 
"INTELSAT I I" satellites, will be capable of 
having numerous earth stations operating 
simultaneously through each satellite without 
significant reduction to their channel capacity. 
The anticipated lifetime of these satellites is 
twice that of the INTELSAT 1. 

The fntcrim ommiltee has formulated the 
"general standards" for earth stations intended 
to operate with the satellites of the system. 
These standards comprise certain minimum 
and recommended performance requirements 
which, if met, will assure technical approval 
for access of the earth (ation to use the 
satellites of the space segment. Already the 
requests for some 12 earth stations for access 
to use the satellites havc been approved by the 
Interim ommittee, and it can reasonably be 
expected that by 1968 some 20 to 30 earth 
stations will be in operation within the system 
throughout the world. 

The program being followed by JNTELSAT 
for the establishment of the single global 
commercial communications satellite system 
significantly accelerates the time table orig­
inally anticipated for successive phases lead­
ing to global coverage by communications 
satellite . 

EdllcatiOIl 

BiographicuJ Data 

EDWIN J. J TV AN 

B.S. Magna um Laude, Icveland State 
University 
M . .  Applied Physics, University of California 

Prior Positiolls 

Office of the Air Force Chief of Stafr for 
Guided Mis iles. 1957- 1960 

Deputy for Inter-Continental Ballistics Mis­
sil.es 

Department of Defense, Office of pace Sys­
tem . 1960-1963 

Awarded Legion of Merit for contributions 
to the national space effort made while in 
this position. 

Communications Satellite orporation since 
April J963. 

Presellt Fllllctioll 
Director, International Development Division 

ommunications Satellite Corporation 
Responsible for developing plans and pro­
gram for achieving maximum participation 
in the communications atellite ystem on a 
global basis; providing information and de­
cision-making assistance to foreign govern­
ments and telecommunication entities; assist­
ing these foreign governments and entities in 
the development of their programs for the 
establishment of earth stations; and providing 
the principal point of contact with Govern­
ment agencies regarding the Corporation's re­
lationship with foreign governments, entities 
and international bodies. 

COUPON COUPON COUPON 

Yes! J want to attend the JEEE North 
Jersey Section's annual dinner meeting on 
Wednesday, June 8, at the Robin Hood Jnn, 
Clifton, N. J. nclosed is my check for 

$ ................ , representing payment for ......... . 

dinner tickets at $4 each. (Make checks 
payable to I ERR North Jersey Section.) 
I (/III enclosing a stall/ped, self-addressed 
ellvelope. 

1 understand that if I mail my check 
after June I, my ticket will be waiting for 
me at the Robin Hood Inn. 

Mail your cheek to the dinncr commit­
tee chuirman: Mr. M. M. Irvine, Bell 
Telephone Luborntories, Whippnny, N. J., 
Room 3E127. 
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would you believe 
an EMI/RFI gasket 
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Tecknit's SN/CU/FE is! 
Want proof? Write or call today. 
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ECKNIT TECHNICAL WIRE PRODUCTS INC. 

129-A Dermody Street, Cranford, N. J. 07016 • (201) 272-5500 • TWX (710) 740-7891 
See us at Booth #507-509 at the NEPCON 
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CHAIRMAN'S 

CORNEll 

REFLECTIONS 
May 4, 1966 

At the beginning of this year, the North 
Jersey Section established as its objectives: 
an active tudent program, a series of educa­
tional activilie', several field trips and a social 
program. In the course of the year. all of 
these objectives have been fulfilled. There 
have been twenty-seven meetings and three 
lecture serie . The e meetings have included 
the Annual Banquet, at which over two 
hundred engineers and wives enjoyed a pleas­
ant evening of good company and dancing. 
They also ineluded two field trips, both of 
which were oversubscribed and required rep­
etition. 

The meeting programs were, in general, 
directed toward the new disciplines and tech­
nologies which are changing the nature of our 
profession. The subject matter ranged from 
electro-gas dynamic to quality control pro­
cedures. The presentations were uniformly 
good. 

The student program featured the annual 
student nite at which industry repre entatives 
described current interview and hiring prac­
tices. The meeting was well attended and well 
received. Furthermore, during the year, a 
new tudent Chapter was founded and another 
application initiated. 

In summary, the objectives e tablished 
have, in fact, been met. This accomplishment 
has come about because of considerable effort 
on the part of a large number of people who 
constitute the active committees which the 
Section ha been fortunate to have this year. 
To these, and to all of those who contributed 
to making this a successful year, this Chair­
man says a sincere and humble "THANK 
YOU." 

WALT R L. GLOMB 
Chairman 

NORTH JERSEY 

PGEWS 

MEETING NOTICE 
The North Jersey hapter on Engineering 

Writing and peech wi.1I hold a meeting on: 

15 June J966 - 8:00 P.M. 

Communication Systems, T ncorporated 

SOllth 60, Route 17, Paramu , New Jersey 
(acros from the Garden State Plaza) 

Item of bu iness will be the program for 
the coming year. 
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NORTH JERSEY SEC�rION 

Information on IEEE Awards 

As set forth in Operating Procedures of the 
North Jersey ection of the [ EE, the Awards 

ommillee handles nominations of the Sec­
tion for the Fellow Grade of Membership, for 
other National Awards, and for ection 
Awards. Nominations may originate within 
the Committee, or they may be sent in by 
individuals. Tn either ca e, an individual 
closely associated with the nominee can best 
fill out the necessary form , sponsor blanks, 
etc. Nominations may be sent by individual 
Section. members directly to the National 
Awards ommillee; there is an element of 
added prestige if the Section Awards Com­
mittee approves and forwards the nomina­
tion . It is important that every Section mem­

ber consider the alVards each year, and suggest 

or sponsor appropriate candidates. Any mem­
ber of the Awards Committee, listed below, 
will be gh�d to give cOllnsel, and assist in the 
documentation procedures. The awards that 
are considered each year are attached. 

Nomination forms may be obtained from 
the Staff Secretary of the Awards Board at 
I EE Headquarters. 

In order to properly consider nomination 
and submit them to the National Awards 
Committee on time, the Section Awards 001-
mittce should receive nominations and com­
plete supporting m�.terial at least four (4) 
weeks before the deadline date shown. 

Awnrds Commiuee Members 
R. D. hipp, Chairl1lan 
R. T. Adams 
I. T. imorelli 
R. L. Dietzold 

H. Hoffman 
A. G. Kandoian 
S. . Leyland 
R. M. Morris 
J. H. Mulligan, II'. 
F. A. Polkinghorn 
J. R. Poppele, Jr. 
A. G. Richardson 
P. . Sandretto 

NATIONAL AWARDS NOMJNATlONS DUE FEATURES 

IEEE Medal of Honor 

Edi on Medal 

Founders Award 

Lamme Medal Award 

[EEE Award in International 
Communication 

[EEE Education Medal 

Harry Diamond Award 

Wm. M. Habirshaw Award 

Mervin J. Kelly Award 

Morris E. Leed Award 

June 

June 

June 

June 

March 

June 

April 

April 

April 

April 

Morris N. Liebmann Award April 

David Sarnoff Award April 

Vladimir K. Zworykin Award April 

W. R. G. Baker Prize Award 15 eptember 

Browder J. Thomp on 
Memorial Prize Award 

Fellow Grade 

15 Septem bel' 

30 April 

Exceptional contribution to the field of science 
and tecbnology encompassed by lEE . 

areer of meritorius achievement in electrical 
engineering or electrical art . 

Major contributions in leadership, planning 
and administration of affairs of great value to 
the electrical and electronics engineering pro­
fession. 

Meritorius achievement in development of 
electrical or electronic apparatus or systems. 

Out tanding contributions in the field of inter­
national communication. 

Excellence in teaching and ability to inspire 
students, and leadership in electrical engineer­
ing education through publication of textbooks 
and writings on engineering education. 

Outstanding technical contribution in Govern­
ment ervice. 

Outstanding contributions in field of electrical 
transmis ion and distribution. 

Outstanding contributions in the field of tele­
communication. 

Outstanding contributions in field of electrical 
measurement. 

Most important technical contribution to radio 
and allied arts recognized during the preceding 
three calendar years. 

Outstanding contributions in field of elec­
tronics. 

Mo t important technical contribution in ficld 
of electronic television. 

Outstanding paper published in any of the 
IE Transactions during period July I 
through June 30. 

Best paper in any I E publieillion by au-
thor(s) under 30 years of age. 

Vnll ual Professional Di tinelion. 
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STUDENT'S 

CORNEll 

Challenging summer programs for cience­
and management-oriented students, engineer , 
mathematicians, etc. are available at many 
universities. Listed, are some of the schools 
which offer pertinent courses. 

Where: 
Newark allege of ngineering 

What: 

Fortran Langullge Programming 

Whe,,: 
Tues., Wed., Thur . evenings; July 12-21 

Fee: 
$40 

ContClct: 
Paul A. Burns, Director of onferences 
Newark ollege of ngineering 
323 High St. 
Newark, N. 1. 07102 

Where: 
Rutgers the tate University 

What: 
omputc and Engineering Applications 
onstruc ion Contracts and Specifications 

Whe,,: 
Full Time, June 20-24 

Fee: 
$150 per course 

Contact: 
Prof, An

1
thony J. Del Mastro, Director 

enter f r ontinuing Engineering Studies 
Rutgers, the State University 
New Br nswick, N. 1. 08903 

Where: 
Universi y of Michigan 

What: 
Engineer ng Summer Conferences (About 
35 coms s in areas of engineering, science, 
and com uting) 

When: 
One- an two-week full-time courses 
May 9 1 Aug. 19 

Con.tact: I 
Raymonl:! E. arroll, oordinator 
Enginee ing Summer Conference 
Universi y of Michigan 
Ann Arpor, Michigan 

ElEPTRONIC ENGINEERS 
prodltion • Product Design 

Applications 
Good pportunity, Growing Concern 
Leader in Phase-Time Measurement 

Send Resume to: 
Ad-Yu Electronics, Inc. 

249 Terhune Ave., Passaic, N. J. 

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. 
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Ballantine Sensitive DC IValt/ Ammeter 
Model 365 

Price: $525 

Measures ll1V 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 liJ. V to 1 kV and currents from 0.001 iJ.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 m V with a constant accuracy of 1 % of indication. It measures currcnts 
above 0.1 iJ.A with an accuracy of 2% of indication. 

The Model 365's accuracy is supported 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 be switched on in 
a second. 

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

PARTIAL SPECIFICATIONS 

Voltage . ................... ................. ... 1 ,.,.V - 1 kV Current ..... ..... ............. ........ ......... 1 nA - 1 A 

Accuracy.... 1 % of indication above 1 mV Accuracy ..... 2% of indication above 0.1 ,.,.A 

·Impedanc� . ...................... 1 Mf! above 1 ,.,.V; 
5 MO above 0.1 mY; 10 Mf! above 0.1 V 

Impedance . ... ......... < 10 kf! above 1 nA; 
< 100 f! above 10 ,.,.A; < 1 f! above 10 mA 

Impedance Between Signal and Panel Grounds: R > 100 Mf!, C = 0.1 ,.,.F, 500 V Peak Max 
Usable as DC Amplifier : 100 db max gain, 0.1 to 1 V output for each decade input range 

Member Scientific Apparatus Makers Association 

- Sinc. 1932 -

BALLANTINE LABORATORIES INC. 
Boonton, New Jersey 

CHECK WITH BALLANTINE FIRST FOR LABORATORY VACUUM TUBE VOLTMETERS. REGAROLESS OF YOUR REQUIREMENTS FOR AMPlITUOE. 

fREQUENCY. OR WAVEFORM. WE HAVE A LARGE LINE. WITH ADDITIONS EACH YEAR. ALSO AC/DC LINEAR CONVERTERS. CALIBRATORS. 

WIOE BAND AMPLIFIERS. DIRECT·READING CAPACITANCE METERS. ANO A LINE OF LABORATORY VOLTAGE STANDAROS 0 TO 1.000 MC 

Represented by GAWlER-KNOOP COMPANY, 14 Beaufort Avenue, Roseland, New Jersey 
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Together these and many other heart 
and blood vessel disorders are your 
Number 1 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. J. COAST COMTEC 

COMMERCIAL SATELLITES OF 

THE FUTURE 

The trends in boostcr technology and power 
source for use in satcllites indicate the po -
sibility of much larger and more powerful 
payloads in thc future. Weights of 4,000 to 
8,000 pounds and power up to 20 kw are 
indicated. This will permit multi-service satel­
lite with more complex electronic equipment 
to be placcd in orbit. This trend al 0 offers 
ubstantial reduction in cost per pound pay­

load and may open the way for a serics of 
much more sophisticated satellite , uch as 
repeaters with adaptive routing, TV broad­
ca ting directly to the home, long distance 
mobile communication, etc. Some of the basic 
ccsts factors for such serviccs and link com­
putations will be presented in detail. 

Speaker: Dr. Richard Guenther, R A 

Date: Wednc day, Junc 22, 1966 

Time: 8:00 P.M. 

Place: Little Silver Fire House 
Prospect Avenuc 
Little Silver, Ncw Jcrsey 

Dr. Richard Guenther graduated from thc 
Institute of Technology, Free City of Danzig 
(MEE- 1934 and Ph.D. 1937) . He is now 
Manager of all advanced communications 
technology activitie for the RCA Defense 

lectronic Products ommunications System 
Division. Among other projects his organiza­
tion was re ponsible for the R A part of 
480-L, UNl OM, and the initial R and D 
pha e of the Minutcman Project. 

N. Y. COMPUTER GROUP 

Critical Review of Computer 

Year Planned 

Hardware developments of the 1965-66 
computcr year will be revicwed and assayed 
at the June 14 meeting of the New York 
Metropolitan chapter of thc omputer roup. 

The reviewer, Dr. Howard ampaigne, 
hief of Research, National Security Agency, 

Ft. Meade, Me\., will survey and commcnt on 
announced developments in circuits, subsys­
tems aod systems. The meeting is intendcd 
to be the first in an annual series of such 
reviews sponsored by the New York Chapter. 

The meeting will be held at the fBM 
building, 590 Madison Ave., (57th St.) at 
7:30 P.M. A no-reservation -nceded, Dutch­
treat premeeting dinner group will meet at 
6:00 at Schrafl't's, Madi on Ave., and 58th 
Street. 

The meeting will also be thc occa ion of 
the election of chapter officers for 1966-67. 
Nominated are: chairman, Alan Cornerello, 
Wathen/Walsh Assoc.; Phillip Rosenblatt, 
Westcrn Union 0.; secretary, Prof. Ivan 
Flores, Stcvcns Jnstitute of Technology. 
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NEP/CON 166 

New York Coliseum 

June 21, 22, 23, 1966 

The National lectronic Packaging and Pro­
duction Conference (called N PICON for 
short) will hold its fourth annual meeting at 
the New York Coliscum, June 21, 22, 23, 
1966. An attcndance of over 15,000 is ex­
pected to view the more than 250 booths. On 
di play will bc a wide range of components, 
materials, tools, and machines required in the 
production of electronic equipment. 

In this year's meeting, over 125 panelists, 
speakers, and ses ion chairmen, among them 
the leading experts from evcry branch of this 
indu try, will participate in 12 technical ses­
sions and eight pecialized workshops, cover­
ing every facet of circuit packaging and pro­
duction. In evcry technical session, and in 
every workshop, audience participation is 
strongly encouraged, a feature designed to 
facilitate the flow of ideas between the 
speakers and the men in the audience. N E P  / 

ON is the working engineer's conference, 
where the everyday technology of building 
and producing electronic equipment i cxten­
sively discussed and analyzed. 

ADVANCE INFORMATION 

A University spon ored Short our e on 
the theme of "Built-ill Test Equipment for the 
Maintenance 0/ Complex Electronic Systems" 
will be conducted this summer in conjunction 
with the operations of PROJE SET . It is 
scheduled ror the week of July 25, 1966 and 
will be held at the School of Engineering 
and Science. 

The subjcct matter to be presented will 
cmphasize new devices uch as in-circuit, 
micro-circuit, non-dcstructive, and non-contact 
electronic and optical sensor; means for proc­
essing thc sen or-dcrived data; and techniques 
for recording ,nci display of the proces cd 
test data. 

The course will be conducted in a manner 
similar to the "Design Course in Automatic 

lectronic Te t Equipment" which was con­
ductcd in conjunction with PROJE T S TE 
activities in the ummel' of J960 and 196 1. 
The ubjcct mattcr will be unclassified; tuition 
approximatcly $225. 

JOINT N. Y. 
ENGINEERING MANAGEMENT 

At a meeting on April 21, 1966 the follow­
ing slate of 1966-67 Officers of thc Metro­
politan Chapter werc nominated: 

hairm'ln ............................................ L. Katz 
(New York Telephone Co.) 

Vice-Chairman ................................ H. Mullen 
(Northern Radio orp.) 

Secretary ...................................... J. E. Wal h 
(Long Island Lighting 0.) 

Treasurer .......................................... R. Colen 
(Hayden Publishing Co.) 

lections will be held at the Joint New 
York Section - Engineering Management 
Group meeting, May J9, J966. 

ENGINEERS 
• 

SCIENTISTS 

Let's 

Hear From 

You! 

Our organization is retained by in­

dustry to assist them in their reo 

cruiting efforts. Our present search 

efforts cover the complete spectrum 

of the Engineering disciplines. 

If you are entertaining the thought 

of a move, submit a resume in con· 

fidence indicating your salary reo 

quirements and your geographic pref· 

erence and we will keep you advised 

of positions available in your field. 

SEARCH FEE PAID BY INDUSTRY 

JOHN J. MOORE 
Manager of Engineering Search 

�tional � employmeni 
agency 

DIAL 623-3030 

17 ACADEMY ST., NEWARK 

289-7700 
101 BROAD ST., ELIZABETH 
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HORIZONS: 

A FOR EFFORT, ZERO FOR ARAB 

M a n y  years ago a Roman civi l  engi neer, who was a 
high official  in Alexandria, was approached by a young 
Arabian mathematician with an idea which t he Eastener 
bel ieved woul d  be of m uch val ue to the Roman Govern­
ment i n  i ts roacl-bui lcl i ng, navigating, tax-col lect ing, and 
cen us-taking act ivi t ies. As the Arab explai ned i n  h is  
manu cript, he had d i  covered a new type of notation for 
number wri t ing, which was inspired from some H i ndu 
inscript ions. 

The Roman official presumably studied this man uscript 
very careful ly  for several hours, t hen wrote t h is reply :  

"Your courier brought your proposal a t  a t i me when 
my dutie were l ight, 0 fort unately T have had t he oppor­
t u n ity to st udy it  carefu l l y, and am glad to be able to 
submit these detailed comments. 

"Your new notation may have a n u mber of merits, 
as you e la im,  but it is doubtful whether i t  ever would be of 
any pract ical val ue to the Roman Empire .  Even i f  aut hor­
ized by the Emperor h i m  e l f, as a proposal of t h is magni­
t ude woul d  have to be, i t  would be vigorou Iy opposed by 
the populace, principa l l y  because t hose who had to use it 
would not sympath ize with your rad ical ideas. Our scribes 
compla in  loud l y  t hat they h ave too many letters in t he 
Roman A l phabet as it i , and now you propose these ten 
add it ional symbol of your n umber system, namely 

I ,  2, 3 , 4, 5 , 6, 7, 8, 9, and your O. 

" I t  is  clear that your I -mark has the same mea n i ng 
as our mark-{  but i nce t h i  mark- l al ready is a wel l ­
e tabJ ished character why i s  there any need for yours? 

"Then you expl a i n  that  la t c i rcle-mark, l i ke our letter 
0, as repre ent ing 'an empty col umn, '  or mcaning not h ing.  
I f  it  means not h i ng, what  is  t he purpose of writ ing it? I 
can not ee t hat it is serving any useful purpose; but to make 
sure, 1 a ked my assistant to read this  section, and he drew 
the ame concl usion.  

You ay t he n u m ber 0 I means t he same as j ust I .  
This is an i n tolerable ambiguity and could not be perm i t ted 
in any legal Roman documents.  Your notation has other 
ambiguit ies which seem even wor e: You expl a i n  that t he 
mark- I means ON , yet on t he very ame page you show 
it to mean TEN and 1 0, and one H UN D R E D  i n  your 1 00. 
I f  my official  dut ies had not been l ight while read ing th is, 
I would have toppcd here ; you m ust realize that exami ners 
w i l l  not pay much attention to material conta i n i ng uch 
obvious errors. 

" Fu rt her on, you c l a i m  t hat your ystem of en umera­
tion is m uch s impler than with Roman N umeral . I regret 
to advise t hat I have exami ned this  point very carefu l l y  
a n d  m us t  concl ude otherwise. For example, count ing u p  t o  
F I VE, you req uire five new symbols whereas w e  Romans 
accompl ish t h is with just two old ones, the mark-l and 

10 

t he mark-V. A t  fi r  t sight the combination IV ( mean ing 
ON E before F I V E )  for four may seem less  d irect than t he 
old J i l l , but not that th is  a lert representat ion i n volves 
LESS EFFORT, and that gai n  is  t he conq uering principle 
of t he Empire.  

"Counting up to twenty ( t he commonest counting 
range among the populace ) ,  you req u i re ten symbols 
whereas we now need but t h ree ; t he J ,  V, a nd X .  Note 
part icul arl y t he pictorial suggestiveness of the V as ha lf  
of t he X .  M oreover, i t  i s  pictoria l l y  evident that  x x  mean 
ten-and-ten, and this seems m uch preferred over your 20. 
These pictorial associat ions are very i m portant to the lower 
cl asse , for a tbe African says, ' Pict ure tells t bousand 
words.' 

You claim that your numbers as a whole are briefer 
than the Roman N umerals, but t h is is not made evident i n  
y o u r  proofs. Even if  true, i t  is  doubtful that  t h is would 
mean m uch to t he wei  fare of t he Empire, s ince numbers 
account for only a m a l l  fraction of the written records; 
and in any case, there are plenty of sl aves with plenty of 
t i me to do t h i s  work. 

"When you attempt to show that you can man ipul ate 
these numbers m uch more read i l y  than Roman N u merals, 
your explanat ions arc part icularly bad and ob cure. For 
example, you show i n  one addition that 2 and 3 equal S ,  
y e t  i n  t h e  case w h i c h  y o u  write as 

79 
1 6  this indicates t hat 9 

95 

and 6 also equals 5. H ow can th is  be? Whi le  t h i  is not 
c lear, it is evident that  the other part i in error, for 7 
and I equal 8, not 9 .  

"Your so-cal led 'repeat ing a n d  dividi ng' tabJes a l so 
requ i re m uch more explanation, and possibly correction of 
error . I can see that  your 'N i ne Ti mes' Table gives sets 
wh ich add up to n i ne, namely 

1 8 , 27, 36, 35,  54, 63,  72, 8 1  and 90 but I see no such 
useful correlation in t he 'Seven Ti mes' Table, for example. 
Since we have SEV EN, not n i ne, days in the Roman Week, 
i t  eems far more i m portant we have a system that gives 
more sensible combinat ions i n  t h is table.  

"All  i n  al l ,  1 woul d  advise you to forget th is  overly 
u mbit ious proposal ,  return to your and pi les, and leave 
the numberi ng reckoning to the officia l  Census Takers and 
Tax 011 ector . I a m  sure that t hey give t he e matters a 
great deal more thought than you or J can . "  

T h i s  apocryphal i nterchange could have happened . I t  
appeared i n  "Simpl ified hemical oding for Automat ic 
Sort ing and Print ing M achinery," i s  q u i te apropos in t h is 
day of new math, computers, m inyons, and metric . 

Repri nted from Product Engi neering for November 9, 
1 964. opyright 1 964 by McG raw- H i l I .  
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Type RM56  

SPLIT- SCREEN I 

Ii p resents stored or c o n v e nt i o n a l  

d i s p l ay s -T h e  T y p e  R M 564 p resent s  

f u l l-scree n stored d i splays o r  f u l l­

s c reen c o n v e n t i o n a l  d i splays.  Or-with 

t h e  spl it-scree n - stored d i s plays can 

b e  prese nted o n  either t h e  u p per o r  

l ower h al f  of t h e  c r t  w i t h  co n v e nti o n a l  

d i splays o n  t h e  other h alf. 

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

mits deta i l e d  waveform a n a l y s i s  a n d  

s i m plified waveform c o m p ari s o n s ,  i n  

m a n y  i n stances,  without resorti n g  t o  

p h otography.  J u st store a n d  a n alyze ­

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

erase i n  l e s s  t h a n  o n e-fo u rth s e c o n d .  

• tra c e  p h ot o g ra p h y  i s  e a s i e r  a n d  

c a n  c o st l e s s - Stored d i s p lays c a n  b e  

recorded at o n e' s  c o n v e n i e n ce, w i t h o u t  

t h e  need f o r  h i g h-speed l e n s  o r  fi l m .  

enera l -purpose osci l loscope 
with a i ded feature of 

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

• accepts 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 adapt s  
easi ly  to s u c h  a p p l i cati o n s  as m u ltl­
trace, l o w  level d i ffere nti al ,  samp l i n g ,  
s p ectru m a n a l y s i s ,  oth ers - i n c l u d i n g  
matc hed X - V  d i s p l ay s  u s i n g  t h e  s a m e  
t y p e  a m p l ifier u n its i n  both t h e  a m p li­
fi er a n d  ti me-base c h a n n e l s .  
P l u g - i n  u n its o ff e r  capabi l it ies f r o m  
1 00/L V l c m  s e n siti vity ( 3 A 3 )  a n d  1 0M H z 
p a s s b a n d  (3A 1 ,  3A6),  to 0.5 I'seclcm 
sweep rate (361 , 363) and sweep-delay 
app l i c ati o n s  (361 , 362, 363) . 

• saves s p a c e -The Type R M 564 
o c c u p i e s  o n l y  7 i n c h e s  of sta n d ard 
ra ck h e i g ht, yet has a ful l  8-cm by 1 0-
cm d i s p lay area. 

• o p erat e s  s i m p l y  and rel i a b l y ­

A l t h o u g h  capable of m a n y  s o p h i sti­
cated m e a s u re m ents, t h e  Type R M 564 
retai n s  t h e  o perati n g  c o n v e n i e n c e  of a 
co nventional  o s c i l l o sco pe. 

D i s p l a y  s h o w s  a b i l ity o f  the T y p e  
RM564 t o  store s i n g l e- s h ot e v e n ts. 
Waveforms repre s e nt 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 parted 
s h o c k s  g i v e n  them d u ri n g  t e st. 
S p l it-Screen Faci l it y - with i n d e­
p e n d e n t  stora g e

' 
a n d  e rase of u p p e r  

a n d  l o wer h a l f  o f  t h e  c rt - perm its 
easy c o m parison o f  test waveform s 
to a refere n c e  d i s p l a y .  

Type RM564 Osc i l loscope . $960 
Type 3A3 Dual ·Trace Differential 

Amp lifler U n i t  . . . 790 
Type 2B67 Time·Base. U n it 21 0 
18 other p l u g · i n  u n its avai lable. 
Type 564 C a b i net Model a l so 

avail a b l e  with same per· 
formance specifications . 875 

u.s. Sales Prices to.b.  Beaverton, Oregon 
Oscil loscope prices without p lug·in u n its 

Tektronix, Inc. 

FOR A DEMONSTRATION, PLEASE CALL YOUR TEKTR O N I X  FIELD E N G I N EER 
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NEW 7-DIGIT DIGITAL 
VOLTMETER HAS 1 PART 

PER MILLION 
RESOLUTION 

A new ver ion o f  t he H ewlett-Pack­
ard Model 34 60A Integrating-Poten­
tiometric Digital Voltmeter has ten 
t imes more re olution becau e it ha 
an additional digit; for example, 1 fW 
can be resolved when measuring t he 
output voltage of standard cel ls. 

For the first time, 1 00 mi l l ivolts 
( 1 / 1 0  full scale on t he 1 vdc range) 
m ay be measured with an accuracy 
of . 005% of reading (±5 /k volts ) .  The 
7-d igit  DV M is .designated Model 
H 04-34 60A: it  reta ins full specified 
ab ol ute accuracy (± ,0 .005% of read­
ing or ± O .0005% of full scale, wh ich­
ever is greater) in  normal laboratory 
env ironments for a period of at least 
90 days. 

H 04-3460A is designed for fully 
automatic operation in d igital data 
acquisition systems. Voltage ranges 
can be elected by external circuit 
closures to grou nd. 

Four ranges to ± 1 000 volts, with 
20% overrange capability on all four, 
are selectable by pushbutton or by 
remote control; automatic ranging 
can be selected by pushbutton on 
front panel or by closure to ground 
remotely. The H04-3460A is priced 
at $4,250. 

----- ---... 
-----

H-P ASSOCIATES 
ANNOUNCES NEW HOT 
CARRIER MICROWAVE 

MIXER D IODE 

The -hpa-2350 is  a metal-sil icon 
Schot t ky barrier d iode optim ized for 
u e as an RF m ixer from low fre­
quencies t hrough 2.5 GHz. I t  is in­
tended for repl acement of poin t  con­
tact diodes in critical receiver appli­
cat ion and features low and stable 
noise figure, uniform and repeatable 
RF characterist ic , m icro-min iature 
size, high pulse burnout resistance, 
large dynamic range at  h igh LO pow­
ers, and low IF and video impedance. 

Noise figure of the -hpa-2350 at 
2 GH7. i typically 7.0 db, IF imped­
ance i 1 75 ohm typical ,  RF imped­
ance is controlled to a VSWR of 1 . 5 
typica l ,  total capacitance i 1 pr maxi­
mum, and power d issipation at 25°'  C 
is 1 2 5  mW. The pul e burnout resist­
ance rat ing i 5 ergs 

The -hpa-2350 Microwave M ixer di­
ode is available in matched pairs.  
A ppl ications incl ude improving re­
ceiver sensit iv ity to weak signal in 
radar, guidance, countermea ure and 
communications systems. 

Price in 1 -99 quantity is $22.00, 
1 00-999 quantity is $ 1 4.70. For com­
plete information on all H E WLETT­
PACKARD PRODUCTS, call your 
local Field Engineer. 


