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with anew 
DUAL-TRACE 
Tektronix Type 82 

Plug-In Unit 
in a Type 581/585 

Oscilloscope 
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Typical frequency response and triggering charac· 
terlstles of 580/82 combination-showing minimum 
numbor of centimeters necessary for triggering. 

OTHER CHARACTERISTICS 
of plug-in and oscilloscope 

• RISETIME - nominally 4.3 nsec at 10 

mv/cm and 4.0 nsec at 100 mv/cm. 

• CALIBRATED STEP ATTENUATION­

variable between steps. 

• 4 OPERATING MODES-with independ· 

ent controls for each channel for individual 
attenuation, positioning, inversion, and ac 

or dc coupling as desired. 

• INTERNAL AND EXTERNAL TRIGGER· 

lNG-to beyond 100 Mc. 

• WIDE SWEEP RANGE-10 nsec/cm to 
2 sec/cm. 

� C> C> 
� 
� 

• SINGLE·SWEEP PHOTOGRAPHY -at 10 

nsec/cm for recording fast transients. 

• CONVENTIONAL PASSIVE PROBES­

for measurement convenience. 

• COMPATIBILITY WITH 17 LETTER· 

SERIES PLUG·INS-to permit differential, 

multi·trace, samplin g, other laboratory 

applications - when used with Type 81 

Adapter. 

• BRIGHT, HIGH RESOLUTION DISPLAY 

-with small spot size. 

Call your Tektronix Field Engineer for a 

demonstration of the new dual-trace unit 
In a Type 581/585 Oscilloscope. 

Type 82 Dual·Trace Unit . . . . .  $ 650 
(Includes 2 low capacitance passive probes) 

Type 581 Oscilloscope (wllhout plug.in) $1425 

Type 585 Oscilloscope (without plug·in) $1725 

Type 585 Oscilloscope has 2 modes of cali· 
brated sweep delay-either triggered or 
conventional-ranging from 1 !J,sec to 10 
seconds. 

TYPE 81 ADAPTER 
enhances versatility of the oscilloscope 
The Type 81 Adapter allows insertion of 
Tektronix letter·series plug·ins. Bandwidth 
(up to 30 Mc) and Sensitivity depend upon 
plug·in used. 

Type 81 Plug·ln Adapter . . . . .  $ 135 
u, s, Sates Prices Lo.b. Beaverton, Oregon 

I Tektronix, Inc. UNION FIELD OFFICE I 400 CHESTNUT STREET. UNION, N. J . •  Phone: MUrdock 8-2222 
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Associate Editor: Bernard Meyer 
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MEET THE STAFF 

Dick Radcliff, a new 
member on the ew letter 

taff thi year, is serving a 
Profe ional Groups Editor. 
He received a B.S.E.E. de­
gree in 1960 from the Mil­
waukee School of Enginccr­
ing. 

Following graduation, he 
joined the We tern Electric 

ompany at the Bell Tele­ 1 
phone Laboratorie in the Reliability Engineering Center. 
Presently, he i Project Engineer at As ociated Te ting 
Laboratories, I nc., Wayne, N. J. 

Dick reside in Dover. 

CREDIT DUE 
The feature article published on the PG S page in ollr 

December issue was the work of R. McSweeny and G. 
Karger. 

THE COVER 

The "old" or conventional mathematics is repre-
entcd by this month's cover. For information on 

the "new" mathematics in thi pace age come to 
thi month' Section Meeting. (over by Gu 
Sauter, Art Director, EEE - Electronic Equipment 
Engineering.) 
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ANNUAL SECTION BANQUET -

NNJ SECTION OF IRE 

Date: 

Place: 

Time: 

Price: 

Speaker: 

( Formerly called Fellows' Night) 

TUESDAY, MARCH 12, 1963 

HOTEL SUBUR BAN 

141 S. Harrison St. 

E. Orange, N. J. 

( Excellent Parking Facilities; 

Rear of Hotel) 

Social Hour at 6: 15 P.M. 

Dinner at 7:15 P.M. 

Awards and Addresses at 

8:30 P.M. 

$4.50 per person, including 
Dinner and one Cocktail. 

Mr. Cowles Andrus, 
Special Assistant, NASA 

Title of Address: 
"Satellite Communication" 

A N N U A L  S E C T I O N B A N Q U E T  

Please reserve ................ tickets for The Annual Section 
Banquet to be held at the Hotel Suburban, 1 41 So. 
Harrison Street, East Orange, N. J., on Tuesday, 1 2  
March, 1 963. Tickets are $4.50 per person. 

Enclosed is $ .......................... .. 

Name 

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

Reservations and checks to be sent to: 

CHARLES W. VADERSON 
ITT Communications Systems 
560 Route 1 7  
Paramus, N. J. 
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frequency sweeps more than 

300MC IDE 
KAY Mlllti-Sweep 121-A. VIDEO-UHF 

SWEEPING OSCILLATOR 

ALL ELECT ONIC 
SPECIFICATIONS 

UHF Frequency Range: 180 to 1100 mc 

Typical Sweep Width: 700 to 1100 mc, 
500 to 750 mc, 180 to 220 mc 

Output: .5 V rms terminated 

Impedance: 50 ohms 

Flatness: ± .25 db 

Harmonic Distortion: better than 30 db down 

VHF Frequency Range: 500 kc to 300 mc 

Sweep Width: 500 kc to 300 mc 

Output: .5 V rms terminated 

Harmonic Distortion: better than 30 db down 

Spurious: better than 30 db down 

Impedance: 50 ohms 

Flatness: ± .25 db 

Dimensions: 19%" wide x lO'l'a" high 
x 161/a" deep 

Weight: 50 Ibs. 

Price: $1595.00 FOB Pine Brook, N. J. 
$1755.00 FAS N. Y. 

• No mechanical instabi l ity a n d  breakdowns 
• Sturdy, "undoctored" components 
• Same h igh RF level at all frequencies 
� Clean VHF output 
• Provision for external h igh & low rep rate 
• Provision for external frequency markers 

Multi-Sweep 121-A is a wide band sweeping oscillator using all elec­

tronic circuits to achieve stable swept frequency outputs. It makes 

use of fundamental and beat frequency oscillator techniques to pro­

vide effective frequency coverage in a 300 megacycle wide display. 

Both center frequency and sweep width are continuously variable. 

To eliminate phasing adjustment a sawtooth voltage, synchronized 

with the swept output is available to drive the x-axis amplifiers in 

the osci IIoscope. 

The 121-A generates a high level of output over its entire frequency 

range with a fast acting AGe circuit holding the output constant 
under all conditions. 

The use of all electronic sweep driving and sweep modulating 
signals provides for maximum reliability and stability of operation at 

both wide and narrow frequency sweeps. 

Write for complete catalog information 

KAY ELECTRIC COMPANY 

MAPLE AVENUE · PINE BROOK, MORRIS COUNTY, N. J. CApital 6-4000 
VISIT KAY AT THE IEEE SHOW - BOOTHS 3512 TO 3518 

0.5 TO 1100 Me RANGE 



INSTITUTE OF RADIO ENGINEERS 
NORTHERN NEW JERSEY SECTION 

OFFICERS 

CHAIRMAN .................... A. W. Parkes 

VICE CHAIRMAN .... Charles Vaderson 

SECRETARy .. ...... Alfred E. H irsch, J r. 

TREASURER . ....... John P. Van Duyne 

PAST CHAIRMAN ... ....... H ugh S. Wertz 

EXECUTIVE COM M ITTEE 

Awards .................... Louis A. deRosa 

Business Manager .. Kenneth A. H arris 

Editor .......... . . ... . . . .. Mike M. Perugi ni  

Facil i ties ... ...................... .  A lex Adler 

Finance ...................... John R. Flegal 

Historia n  and AlEE/I RE 
Laison ........ .... Frank Polkinghorn 

Lecture Series 

Fall Chairman . . . .  Floyd K. Becker 

Bus. Mgr . ......... ....... Morris Levine 

Spring Chairman .. Charles G. Gorss 

Bus.  Mgr . .............. John A. Zieger 

Membership George R. Tanguay 

� Nominating George M. Anderson 

PGCS Chapter Ch . Roger McSweeny 

PGMTT Chapter Ch. R. S. McCarter 

PGEWS Chapter Ch. Frederick Scott 

PG Co-Ordinator Gunther Karger 

Program Walter L. Glomb 

Publicity Bernard Meyer 
Student Affairs I gnatius E. Lawlor 

SECT ION MEET I NGS 

February 13 
March 12 
April 10 
M ay 8 
June Field Trip 

EXECUTIVE 
COM M ITTEE MEET I NG 

February 27 
April  3 
April 24 
M ay 22 
J une 26 
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CHAIRMAN'S 
CORNER 

A. W. PA R K ES 

A WARDS. At the Annual Section Banquet Tuesday, M arch 12, 1963, 
we will  h ave the honor of presenting our com pliments to two members 
from this section who wil l  receive awards at the I nternational Convention 
later. They are Dr. George C. Southworth and Dr. I an M. Ross. It wi l l  
also be our pleasure to present certificates of the e lection to the grade 
of FELLOW Of The I NSTITUTE OF R A D I O  ENG I NEERS to twelve 
members from the NNJ Section. They are M r. Robert T. Adams, Dr. 
Maurice Arditi, M r. Joseph T. Cimorell i ,  Dr. Edward E. David, J r., 
M r. E lwood K .  Gannett, M r. Alexander J .  Grossman, Dr. Arnold M .  
Levine, M r. William A. Malthaner, M r. Robert L .  M atti ngly, M r. David 
A. McLean, Dr. Samuel P. Morgan and M r. Arthur C. Peterson.  Please 
reserve March 12. We are particularly anxious that FELLOWS in the 
NNJ area attend to assist in  honoring the newly elected FELLOWS. 
More details wil l  be publ ished in the M arch issue of T H E  N EWS­
LETTER. P lease note that Tuesday, M arch 12, 1963 is not the date 
origi nally set for this affair. 

SPRING LECTURE SERIES. The 1963 Spring Lecture Series wil l  be 
a cooperative venture with Fairleigh-Dickinson U niversity held on ten 
successive Thursuay evenings beginning February 21, 1963, with thc 
exception of March 28, the week of the I n ternational Convention of 
I EE E  in New York. The series is titled "Appl ications of M icrowave and 
Semiconductor Devices." The Chairman of the series representing 
NNJ I RE Section is Charles G. Gorss, J r., Boonton Radio Corp., and 
the B usiness Manager is John A. Zieger of Aircraft Radio Corp. 
Fairleigh-Dickinson wil l  be represented by Professor Virgil Johannes of 
the Electrical Engineering Department. Appl ication blanks wil l  be mailed 
to NNJ members in addition to appearing in this issue of T H E  NEWS­
LETTER. It is hoped that corporations wi l l  recognize the educational 
opportunity for their engineering personnel and arrange to subscribe 
for the series. 

The NNJ Section recognizes its responsibil ity to provide educational 
lecture series for its more than 5,000 members. 

NEED FOR LECTURE SERIES. The fast-broadening scope of research 
in e lectron ics is so great that no u niversity can hope to have personnel 
capable of teaching in  aIL  fields. For this reason the 1EEE must step in 
with its many experts to meet the needs of members. We owe much 
thanks to the speakers who spend a great deal of t ime, and often their 
own money, to give lectu res at the section meetings and at the Fall and 
Spring Lecture Series. We appreciate their  contribution to the intellectual 
growth of our community and nation. 
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To the Roman of 2000 years ago, expedire meant "to free one 
caught by the foot". To your Burlingame man, the word has 
changed to expedite, but its meaning hasn't changed at all. Be 
it a quote, a spec, or an order, he stays on top of it until you get 
the fastest service humanly possible. An old hand at resolving 
technical traffic jams, mindful of your needs and committments, 
intimately acquainted with factory logistics and personnel, he can 
be one of the most important factors in the preservation of your 
operating schedule. He will be an extremely active factor, too. 
We have the roster of satisfied customers (and the astronomical 
phone, TWX and telegraph bills) to prove it. 

You can be sure of informed, professional cooperation when you 
call in your Burlingame man. Expediting expertise is just one 
good reason. 

ALLISON LABORATORIES 
V"lablo Audia Filt."" Ot! ••• Band Anaiml! 

AMERICAN CONCERTONE INC. 
ptetlslol' T,pe Reeorpets 

BRUSH INSTRUMENTS 
Rt)�ol'dlh' O$�illo,ra.pl1$J OPIJ'lItion, MOJ'titQ($ 

CALIFORNIA INSTRUMENT CQRPORATION 
AutolTlatic OsciIlQ$¢opes� DC Amplmera, Comparator$" 

CIMROfi CORPORATION 
Digital VoUmt!ter� 

ELECTRONIC TUD£ AND INSTRUMENT CORPORATION 
O'ih.d� R.y Tubo;, O.�ill •• toP'I, Cameras 

EMPIRE DEVICES, INC. 
RF Noise�. Fi&ld Iht«i!Ulty, Mlorowave cquipru$l)t 

HOLT INSTRUMENT LA80RATORIES 
AF Voltago CalibratiOn 8t •• d"d> 

MICROOOT INC. 
VHf·UHFt FM Sources: Telemetry; Tr�l'sducars 

NATIONAL RADIQ COMPANY. INC. ' 

Alomicbr •• Prilll,ry fl"'lu�ney Standard 

NJE CORPQRATIOII 
PO'l,r $uppil •• Unlimited 

RAOIATtON AT STANFORD 
Modulators, Hie:h,Pow&1' PmtlWtive Oevi-CQ$ 

�AY PROOf CORPOAATION 
��·Shl.ld.d Ru.",� 

$YST80N.OONNER CORPORATION 
Digital: S.v$t�m$) Voltmetor$. Crurl'ltihg fnstruments 
Al'IlI\oi,!Cornputerlh AmplifIers, WIVe Anlily;r;Of$ 

WAYNE KERR CORPO�ATlOH 
un .. ., .. 1 RF. VHI' arid" .. : Avdlo, Vlc,o InWum,nt. 

510 South Fulton Avenue • Mount Vernon, New York • MOunt Vernon 4-7530 
TWX: 914·699·3671 FAX: Mt. Vernon, N. Y. 

NEW YORK CITY: 212·WEllington 3·5555 • ASBURY PARK, N. 1.: WX·2611 

Representing Leading Electronic Manufacturers 
throughout the Northeast since 1928 

Maine, Vermont, New Hampshire, Rhode Island, Mas s achusetts, Connecticut, 
New York, New Jersey, Eastern Pennsylvania, Delaware, Washington, D. C., Maryland. 

NOW ••• 

versatility 
you can 
carry! 

AO TRACEMASTER 
SERIES 290 

American Optical 
COMPANY �==--

This new 3·channel portable Tracemaster 
breaks through the performance limitations 
common to ·all other portable direct writing 
recorders. Modular pre-amplifiers for each in­
put signal have plug·in interchangeability to 
provide the widest range of signal condition­
ing capability of any truly portable recorder. 
Perfect for those countless applications in 
research, development, plant or field work 
where both portability and the ability to re­
cord a wide variety of signals is a must. 

Exclusive Tracemaster direct·carbon· 
transfer writing method provides uniformly 
black trace ... 2 to 3 times thinner than 
that made by any other recorder . . . can't 
fade ... readily reproducible. Low-cost chart 
paper means truly economical data acquisition. 

Provides convenient push button selection 
of 4 chart speeds, 1·100 mm/sec, frequency 
response to 125 cps, with 30 mm amplitude; 
50 mv/cm sensitivity and high input imped­
ance. Weighs 40 Ibs. 

CALL US FOR A DEMONSTRATION 

LOUIS A. GARTEN & ASSOCIATES 
375 Passaic Ave., Caldwell, New Jersey 

CApital 6-7800 
New York: BOwling Green 9-4339 

Philadelphia Branch . WAverly 7·1200 
730 Washington Lane, Jenkintown, Pa. 

REPRE S ENTING 
Airborne Instruments Lab. Rohde & Schwarz 

Diy. of Cutler-Hammer Rutherford ElectroniCS Co. 
American Optical Co. Sanders Associates, Inc. 

Instrument Dlv. Spencer-KennedY Lab., Inc. 
Atlantis Electronics Corp. Sperry Microwaye Electronics Co. 
Calibration Standards Corp. Diy. of Sperry-Rand Corp. 
Cubic Corporation Trygoll Electronics, Inc . 
. Lavole Laboratories, Inc. WeldmaLlc, Oly. of Unltek Corp. 
Redcor Corporation WEMS Incorporated 
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FEBR UARY SECTION MEETING - STUDENT NIGHT 

THE NEW MATHEMATICS 
The February meeting of the Northern New J ersey Section wil l  be held on 

Wednesday, February 13, at the Newark Col lege of E ngineering auditorium. 
It is scheduled to begin at 8 P.M .  and will be preceded by a pre-meeting dinner 
at 6 P.M. The speaker wil l  be Dr. J acques Dutka, who wil l  discuss modern 
mathematic techniques used in electronic systems analysis. 

[t has been stated that un less a 
phenomenon can be quantitatively an­
alyzed it cannot be reduced to an exact 
science. Further, u nless the q uantifica­
tion is appl icable to symbolic logic or 
mathematics, the scientific observation 
can not be extrapolated to predict be­
h avior under conditions differing from 
those of the observation. Modern 
technology has put an i ncreasing stress 
on the classical mathematics; and new 
number systems and logics have been 
evolved to cope with this diversity of 
problems. Boolean algebra, for ex­
ample, has become a powerful tool in 
computer technology, as have non­
decimal nu mber systems. Non-eucl id­
ian geometries h ave been evolved to 
describe other physical problems. 

In recent years, there has been an 
i ncreasing tendency in science and 
technology to apply the methods and 
techniq ues of modern mathematics, 
much of it developed in the last two 
or three decades, to the solut ion of a 
wide variety of problems. This trend 
has been considerably accelerated by 
the availabil ity of h igh speed digital 
computers which can be program med 
to furnish nu merical solutions to prob­
lems which were previously regarded 
as intractable from a computational 
standpoint. 

I n  this lecture, some applications of 
modern mathematical techniques to the 
solution of engineering problems will  
be discussed by Dr. Dutka and i l lus­
trated by particular examples. 

SPRING SCHEDULE 
March 12, 1963 

Annual Section Banquet 

"SATELLlTE 
COM M U N I CA nONS" 

Dinner, Hotel Suburban 

A discussion of Relay, Syncom, and 
Telstar techn iques of global communi­
cation and some predictions as to 
future programs. 

April 10, 1963 

" P H YSICS OF COH E RENT 
LIG HT" 

Bell Telephone Laboratories 
A uditoriu m, M urray H i l l  
Pre- Meeting dinner, Wal ly's 

An analysis of techniq ues for gener­
ating, modulating, and detection of 
coherent l ight incl uding but not l i m ited 
to lasers, Faraday modu lators and 
photocel l  detectors. 

May 8, 1963 

"SU M MATION AN D 
SPECULA nON" 

iTT Federal Laboratories 
Pre-Meeting Dinner, Copper H ood 

A review of the entire series with 
em phasis on the un ifying principles 
com mon to al l .  

June 1,  1963 

FIELD T R I P  (to be determined) 

Suggestions-BTL, FAA, RCA, 
N Y U, Brookhaven, Kodak 
Laboratories 

MEETING FACTS 

PLACE: 

TIME: 

DATE: 

SUBJECT: 

SPEAKER: 

PRE-MEETING 
DINNER: 

TIME: 
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Newark College of Engineering Auditorium 

8:00 P.M. 

February 1 3, 1 963 

."The New Mathematics 

Dr. Jacques Dutka 

School Cafeteria 

6:00 P.M. 

ABOUT THE SPEAKER 

Dr. J acques Dutka is currently 
Manager, Operations Analysis, with 
the Radio Corporation of A merica, 
Defense Electronic Products Surface 
Com mu n ication Division. 

I n  this position he is directing the 
activities of various subgroups engaged 
in operations and systems analysis of 
command commun ications problems, 
computer appl ications, etc. 

Dr. Dutka holds a Ph.D. in mathe­
matics from Columbia U n iversity, 
where since 1954 he has been teaching 
mathematics and engineering analysis 
and is now an Adju nct Professor of 
Electrical Engineering. He has been a 
consultant for McGraw- Hili Book 
Company on a scientific information 
eval uation project, and is also a re­
viewer for the I R E Transactions on 
I n formation Theory. 

Dr. Dutka has been active in mathe­
matical systems analysis as a Leader, 
Engineering Systems Projects, for the 
U. S. N avy; M athematician at the 
Norden- Ketay Corporation; Assistant 
Professor of Mathematics at Rutgers 
University; I nstructor of Mathematics 
at Princeton U n iversity; Consultant, 
Office of Naval Research; Member of 
Operations Research Group of the U.S. 
Navy; and Assistant Research M athe­
matician with Columbia University 
Appl ied Mathematics Panel. 

Dr.  Dutka is a member of the Am­
erican M athematical Society, I nstitute 
of M athematical Statistics, and Sigma 
Xi, the honorary scientific society. 
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SPRING LECTURE SERIES 

"APPLICATIONS OF MICROWAVE AND SEMICONDUCTOR DEVICES" 
Fairleigh Dickinson University in co-sponsorship with the Northern New Jersey Section of 

the IRE is offering a Spring Lecture Series on "Applications of Microwave and Semiconductor 
Devices." 

This series is designed for both the practitioner in the microwave art as well as engineers concerned with 
the design of systems using such components. 

The lecturers will briefly discuss the theory of operation of these devices, their applications in various systems 
and the present state of the art limitations. The latter is important to those engineers who are responsible for 
component specifications in microwave systems. 

Dates ............ Thursday Evening 8:00 to 10:00 P.M. 

Place .... Gymnasium-Fairleigh Dickinson University 
1 000 River Road, Teaneck, N. J. -

Parking Available on Campus 

Co-ordinator ........ Jesse Markson and Dr. V. Johannes 

IRE Program Chairman ............ Charles G. Gorss, Jr. 
Boonton Radio Corp. 

P.O. Box 390, Boonton, N. J. - OA 7-6400 

Lecture No. 1 - February 21, 1963 
''TRA VELING-WA VE TUBES - PRINCIPLES AND PRACTICE" 

DR. WARREN MENKE 
During the past decade, the use of microwave tubes has made possible unprecedented 

advances in the field of electronics. Almost daily we hear reports of increase in the 
quantity and quality of intelligence in the communications and radar fields. Rapid strides 
are being made in medicine and biology using microwave tubes as tools to study, induce 
or inhibit cellular mutations. 

qne of the most versatile microwave tubes available for the above purposes is the 
travelIng·wave tube. Its usefulness is sometimes misunderstood, and its characteristic per­
formance features are sometimes misapplied. The purpose of this lecture is to correct this 
situation by outlining the principles of operation of traveling·wave tubes to help participants 
gain a better understanding of TWf characteristics and uses. Other types of microwave 
tubes will be briefly discussed. This lecture will also serve as background material for 
succeeding lectures of this series where the characteristics of tubes other than TWf's will 
be defined in more detail. 

Dr. Warren Menke is now Section Head, Electronic Tube Division, Sperry Gyroscope 
Company in Great Neck, L. I. Dr. Menke received his Bachelor's degree from MIT 
1942 and his Master's and Ph.D. from Purdue in 1949 and 1953 respectively. Dr. Menke 
is a member of the IRE. 

Lecture No. 2 - February 28, 1963 
"THE GENERATION OF SUPER POWER 

AT MICROWAVE FREQUENCIES" 
MR. WILLIAM c. BROWN 

The gelleration of super power by various microwave tubes will be studied. Their 
construction and mode of operation and how they affect the operating characteristics which 
are importallt in the generation and application of super microwave power. Important 
differences ill the various devices are the result of differences in energy conversion systems. 
differeD( 'letween injected beams and continuous cathode arrangements, and differeD 
in circLl operties and configurations. 

It Will be indicated that these various devices are capable of b��g made into tubes 

IRE Business Manager ........................ John A. Zieger 
Aircraft Radio Corp. 

Boonton, N. J. - DE 4 - 1 800 

Lecture No. 7 - April 11, 1963 

"PARAMETRIC AMPLIFIERS - VARIABLE CAPACITANCE" 
PETER LOMBARDO 

The subject of variable reactance (parametric) amplifiers has been one of intense 
interest. Various theoretical analyses as well as reports of actual low noise uhf and micro­
wave performance have been published. 

The theory of the parametric amplifier will be discussed briefly leading to an equivalent 
circuit representation. Formulae for gain, bandwidth and noise factor will be derived. 
This results in simple design equations in terms of the varactor and external circuit para­
meters including parasitic stray reactances associated with the varactor. 

In addition, problems of measurement will be discussed and several microwave 
structures described. 

Mr. Peter Lombardo is Section Head Applied Electronics Department, Airborne 
Instruments Laboratory, Melville, L. I. He received his B.E.E. from Brooklyn Polytechnic 
Institute in 1953. Mr. Lombardo is a member of the IRE. 

Lecture �o. 8 - April 18, 1963 
"VARACTOR HARMO IC GENERATORS" 

MARIO E. lllNES 
Multiple-stage varactor harmonic generators are now commercially available. These 

devices, in most cases, are entirely passive except that RF power is applied at frequencies 
from 50 to 200 Mc The input frequency may be multiplied by two, three, or four in 
each stage. Outputs in any common microwave band are obtainable from multistage 
units. The interesting feature of varactor harmonic generators is the high efficiency 
obtainable in doubling, tripling or quadrupling. Efficiencies from 50 to 90 percent are 
commonly reported for single stage devices, while multistage units are, of course, lower. 
Varactor nonlinearity is reactive rather than resistive in varactor diodes, resulting in higher 
efficiency. Residual power losses are associated with parasitic series resistance of the 
varactor diodes. Harmonic generators have many similarities to parametric amplifiers 
and are subject to some of the same types of instabilities. 

Mr. Marion E. Hines is Research Director at Microwave As es, Burlington, 
Mass. He received his Bachelor's and Master's degrees from Cal/fv,nia Institute 0/ 
'T I .... . 



capability of these devices by increasing the dissipation of RF structures. 
Mr '{lIiam C. Brown is Associate Director of Engineering, Crossed Field Devic ) 

and Ml. Jr of the Laboratory for Applied Research on Crossed Field Devices, Rayth, 
Co., Burlington, Mass. Mr. Brown received his B.S.E.E. in 1937 from Iowa State College, 
and his M.S.E.E. from MIT in 1941. 

Mr. Brown is a Fellow ill the IRE. 

Lecture o. 3 - March 7, 1963 

"A REVIEW OF MICROWAVE FERRITE DEVICES" 
DR. COLI BOW ESS 

. The microwave ferrite device is an accepted component in almost all present day 
microwave systems. 

The major advances which have occurred during the last five years have been in the 
field of practical devices and materials rather than in the theoretical aspects. For this 
rea on and to make this lecture of more practical value, ferrite theory will be reviewed 
briefly and only as it applies to the practical devices. 

Dr. Bowness is Manager of Special Microwave Devices Operation at the Raytheoll 
Co., Waltham, Mass. He received his BS in Physics ill 1951 from Northem Polytechnic, 
London. He received his Ph.D. from the University of London in 1956. 

Dr. Bowness is a Senior Member of the IRE. 

Lecture o. 4 - March 14, 1963 

"LOW NOISE A MPLIFIERS USING ELECTRON BEAMS" 
DR. ROBERT ADLER 

This lecture will deal with the historical background of amplification, leading up to 
the limitations imposed by the finite velocity of electron beams, and the eventual use of 
this transit time as the mechani m for amplification. The basic theory of operation of the 
Klystron and the development of the traveling-wave tube and its noise properties will be 
th.oroughly co�ered. Factors which contribute to the noise in the electron beam amplifier 
wIll also be dJscussed. Quadrupole amplifiers must be considered in this general category 
and therefore, the factors that make them operate at low noise temperature will be 
investigated. 

Dr. Robert Adler is Associate Director of Research at Zenith Radio Corp., Chicago. 
III. Dr. Adler received his Ph.D. in physics in 1937 from the University of Vienna. 

Dr. Adler is a Fellow ill the IRE. 

Lecture o. 5 - March 21, 1963 
"DEFI ITION A D MEASURE MENT OF 

RECEIVER NOISE PERFORMANCE" 
RUDOL PH E GELBRECHT 

The IRE definitions of noise figure, effective input noise temperature and operating 
noise temperature will be reviewed. Particular emphasis will be placed on their application 
to multiple response devices such as, parametric amplifiers and converters. The current 
capabilities of low noise microwave receivers will be presented and evaluated in terms of 
overall systems noise performance. 

Some of the methods of noise frequency measurements will be discussed with particular 
attention focused on their relative merits and accuracies. 

Mr. Rudolph Englebrecht is now at the Bell Telephone Laboratories, Murray Hill, 
. J. He received both his BSEE and MSEE from Georgia Institute of Technology in 

1951 and 1953 respectively. Mr. Engelbrecht is a member of the IRE. 

Lecture No. 6 - April 4, 1963 
" MICROWA VE SEMICONDUCTOR DIODES" 

DR. ARTHUR UHLIR, JR. 
The diode is a very versatile component for the microwave engineer. In this lecture, 

the speaker will deal with the diverse uses to which diodes have been put in the micro­
wave field. The Varactor Diode as used in Harmonic Generatores and Amplifiers will 
be discussed. The mixer diode is an old but important subject in its uses for low level 
detection. The newer Esaki Diode with its giant potential as well as the lesser known PI 
diode will also be described and discussed. The limitations as well as the applications 
of these various diodes will also be described. 

Dr. Arthur Uhlir, Jr. is Director of Semiconductor Research and Development at 
Microwave Associates, Burlington, Mass. Dr. Uhlir received his BS and MS in Chemical 
Engineering from the Illinois Institute of Technology in 1945 and 1948. Later he obtained 
an MS and PhD. in Physics from the University of Chicago in 1950 and 1952 respectively. 

Dr. Uhlir is a Senior Member of the IRE. 

Lecture o. 9 - April 25, 1963 
"THE MICROWAVE MIXER" 

THEODORE S. SAAD 
In the early stages of microwave development there were no low noise amplifiers at 

microwave frequencies, and it was necessary to receive signals either by direct detection 
or by mixing. Since direct detection was so insensitive, the engineer resorted to a 
superheterodyne circuit using a mixer stage. 

In recent years, however, with the advent of the traveling wave tubes, the varactor 
diode, and tunnel diode, the mixer lost some of its original importance. With the 
introduction of more complex communications systems and the application of computer 
techniques, the mixer is beginning to take on a slightly altered role. 

The bulk of mixers used today are of the type that have a power level of 1 to 2 
miLliwatts in the local oscillator and an IF frequency of 30 Mc. In recent years, however, 
there has been a growing need for family of devices which, although directly related to 
conventional mixers, are probably more accurately classified as modulators or converters. 

Although there are many applications for these devices and many have been designed 
and built, relatively little information is available in existing technical literature. 

Theodore S. Saad is President of Sage Laboratories, Natick, Mass. He is also co­
founder and Editor-in-Chief of "The Microwave ]oumal," "Solid State Design," alld "The 
Microwave Engineer's Handbook." 

Mr. Saad received his BSEE from MIT in 1941. 
He is a Senior Member of the IRE. 

Lecture o. 10 - May 2, 1963 
" MICROWA VE SEMICONDUCTOR CONTROL DEVICES" 

DR. KE ETH E. MORTENSO 
During the past few year , a new class of microwave control components has emerged. 

These devices differ from earlier components in that they are electronically controlled as 
opposed to those that were mechanically controlled, and, they employ some form of semi­
conductor junction as the active element. The application of these microwave emicon­
ductor components has been extended into all phases of microwave control. For example, 
semiconductor components have now been evolved to perform as switches and variable 
attenuators, limiters and duplexers, phase shjfters and tunable filters. 

The features of these microwave semiconductor control devices which are compelling 
their adoption in many microwave systems are as follows: 
1. Moderate control requirements or self actuated. 
2. High response speed, less than 100 nanoseconds, for all components. 
3. Compact and light weight. 
4. Long life and high reliability provided by solid state components. 

With these features fully established, it is apparent that the semiconductor control 
components will be a major factor in the design and development of microwave systems 
for some time to corne. 

Dr. Kenlleth E. Mortenson is Director of Research and Developmellt of Microwave 
Semiconductor Components and Devices at Microwave Associates, Burlillgton, Mass. 

Dr. Mortellson received his BS, BEE ill 1947 and 1948 respectively from RPI 
His MS and PhD ill 1950 alld 1954 respectively from RPI, ill Physics. 

He is a Sellior Member of the IRE. 

Registration Fee ............ $25.00 for the Complete Series 

Printed copies of the lecture notes will be made available at cost 

Please reserve ................ tickets for the spring lecture series, starting 
February 2 1 ,  1 963. 

Name 

Address 

Mail To: 
Dr. Harold Rothbart, Dean 
College of Science and Engineering 
Fairleigh Dickinson University 
1 000 River Road, Teaneck, N. J. 



IDEAS WANTED! 
By T. H. CROWLEY, 

Bell Telepholle Laborcilories 

The J une 1962 issue of the News­
letter contained a short discussion of 
the objectives of the NNJ Chapter of 
the PGCS together with a plea for 
active support by all its members. 
I ncidental ly, Roger McSweeny, our 
chai rman, h as received several offers of 
help but there are still plenty of open­
i ngs for anyone who is interested. I t  
might be worthwhile t o  consider here 
very briefly, but somewhat more broad­
ly, possible objectives and activities of 
our organization. 

Since the engineers and scientists 
who are potential members of our or­
ganization are probably about as busy 
and active a group of people as one 
can find, thcy certainly feel no need or 
desire to join any organization just for 
the sake of joini ng. The group must 
serve some positive purpose or it can­
not hope to play a very active role in 
the l ives of the members. It is also 
clear that the objectives and activities 
of the group should be determined by 
the members rather than specified ar­
bitrarily by the officers or  anyone else. 

It is not difficult to list some desir­
able and important functions for such a 
group. For example, the Chapter can 
e ncourage the presentation and pub­
Lication of good technical papers in  our 
field of interest, it can provide a forum 
for disclosing important advances in 
the art, and it can promote fel lowship 
among engineers working in  our field in  
Northern New Jersey. These are ob­
jectives which are certainly in line with 
our charter and insofar as they are felt 
to be important by the members they 
help to c reate an active organization. 

But perhaps we can arouse greater 
interest and develop more support by 
broadening our horizons. It is clear 
that there are very substantial and 
critical problems in today's world that 
touch more or less closely in our field.  
M any of these problems are undoubt­
edly of interest and the subject of some 
thought by member of the group, but 
because of their scope and sometimes 
because of their  abstract nature they 
cannot be dealt with on an individual 
basis. It may be that group discussion 
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can be helpful and perhaps even lead 
to ideas for constructive action. I n  
line with the above, it is o f  cou rse, 
essential that such topics be generated 
within the group in order to assure its 
interest and su pport. However, let us 
mention several exam ples in order to 
i l l ustrate possi bil ities and perhaps 
stimulate some controversy and maybe 
some suggestions. 

It is clear that the existing organiza­
tion of research and development ac­
tivity has grown in a rather haphazard 
manner. Furthermore, it has grown 
extremely rapidly and is very heavily 
dominated by government spending. 
The resulting effects, particularly  on 
the "research industry" and major uni­
versities, are obvious and close to m any 
of us. Of particular interest at th is 
t ime is the effect on the organization of 
professional societies since we are ob­
viously in a transient state. A lthough 
this is not a strictly technical topic, 
the group might find it interesting to 
investigate, discuss, and perhaps com­
ment u pon this situation, particularly 
with respect to research and develop­
ment in com munications. 

As another possibility, scientists and 
engineers as a body a re becoming more 
interested in (in fact, are being pushed 
to think about ) the effects on society 
of their work. There is probably no 
technical field which has a more im­
mediate and widespread effect than 
communications. Perhaps the group 
would be interested in pursuing com­
munication systems, e.g. intercontinen­
tal transmission of television via 
satel l ite or communications u ed in 
nuclear explosion detection network. 

The preceding topics m ay seem 
somewhat far afield, but it is hoped 
that they will  t imul ate somc of us to 
consider heretofore ignored possibi l i­
ties. And it seems very clear that the 
easiest way to assure a vital growing 
organization is to develop from within 
the group some strong de i re for pur­
suing some worthwhile objective. In a 
world as complex, interesting, and as 
torn with strife as today's, that should 
not be impossible or  even difficult. 

AlEE Division To Hold 
Computer Study Ciroup 

The I nstrumentation Division of the 
A l EE's New York Section will hold a 
study group on special pu rpose control � 
computers and their application. The 
cou rse will  be held on Mondays begin-
ning on February 18 and ending April 
8. Analog and digital units wil l  be 
covered. 

Study Group Summary 
Objective: 
Strong competitive forces both domes­
tic and foreign are accelerating the 
d rive to bring American Processing and 
Man ufacturing Plants abreast of recent 
advances in I nstrumentation. The at­
tainment of this goal is  receiving 
increasing support through the applica­
tion of Special Purpose Control Com­
puters and significant improvements in 
cost, efficiency and product quality are 
being reported. This Study Group will 
provide the Engineer with important 
background information on smaller "on 
line" computers of both the analog and 
digital type and on the latest develop­
ments in their  application to both 
supervisory and dynamic control. 

Place: 
Ebasco Services, I nc. 
Auditorium - Room 240, \..J 
2 Rector Street, N. Y. City 
Time: 
M ondays-February 18 through April 
8, 1963 - 6:30 P.M. to 8:30 P.M. 
Fee 
Society Members .................... $15.00 
Non-Membe rs ........... ............... 25.00 
Student Members ... . ...... . ......... 3.00 

Mail to: 
John Dietz 
I nstrumentation Division 
McG raw Edison Co. 
5t Lakeside Avenue 
We t Orange, N. J .  

HIGH VACUUM EQUIPMENT 
C. R. TREPTOVV & ASSOCIATES 

SALES 
• 

SERVICE 

HU 2·4200 
295 WllshinR'ton Avo .. Rutherford. N. J. 

KAHANT ASSOCIATES 
STRUTHERS·DUNN. INC. - Military and 
Industrial Sealed and Open Relays and Tlmere. 
PARKER METERS-Indicating and Contact-
Making. 3Y,,". 2'/.:". 1'h". ASSOCIATED RE­
SEARCH, INC. - High Voltage AC and DC 
Tealers up to lGO KV, Megohmmeters. TRANS­
FORMERS-Standard and Special Power and -.....J 
Control Types. 

60 Park Place, Newark 2, N. J. 
COrtland 7·5326 (N. Y.) MItchell 2·3930 (N, J.) 
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The Metropolitan Chapters f the 
PG's on Component Parts, Reliabi l i ty 

nd Quality ontrol, and Product En­
;ineering and Production plan meetings 
for February. 

PGCP 
o N TOR PE R FORMAN E AT H IGH 

A L  TIT UDE 

February 20, 1963 
7 :45 P . M .  
The I sland f nn ( umberland Room ) 
Old ountry Road 
We tbury, L. 1 . ,  N. Y .  

Connector Performance at High A l­
titude i the ubject of the February 20 
meeting of the PG on omponent 
Part . Messr . W. P.  Whallon and M. 
A .  haplin of the Bendix Corporation, 
Scinti l la Divi ion, wi l l  pre ent a pro­
gram which will inc lude a hi  tory of 
thinking regarding high altitude effects. 
The original German thoughts on high 
altitude and space ambient will be dis­
cussed, with a pcriod of t ime devoted 
to the theoretical minimum fta h-over 
voltages. The contributing parameters 
will be briefly i nve tigated prior to 
delving i nto dielectric materia l  con-

ide ration and the effect that the 
lielectric con'tant h as on corona and 

flash-over ignition. 
The univer al dielectric fluid air wil l  

be considered as a contaminant wh i le 
ionization physic wil l  be discussed. 
Flux field stres es and deionization will  
be developed. The mis i le evol ution 
and inherent R F I  problems inter­
laced with corona thinking will be 
investigated. 

Laboratory equipment will be avail­
able to demon trate actual problems. 

orona will be effectively demonstrated 
in a completely blacked-out room. 

PGRQC 
R L IA B I LI TY NGI E E R  

A EW BREED 

February I I ,  1963 
7 : 30 P . M .  
Burroughs orporation 
215 Park Avenue 
( orner 18th treet ) 
New Y ork ity 

The PG on Reliability and Quality 
ontrol wil l  ponsor a talk on the 

Reliability Engineer - A New Breed 
)fi February I I . Dr. John H .  K. Kao, 

of ornell U niver ity, wi l l  pre ent the 
talk. The questions raised by Dr. Kao 
will i nclude whether rel iabi l ity is basic 
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to al l  e ngineering, i it a new di cipl ine, 
or does it fit both categoric . He wil l  
discu s the viewpoints of both indu try 
and the academic world;  and whether 
there hould be a c urriculum in Relia­
bility Engineering leading to a Bacca­
laureate or po ibly a graduate degree. 

Dr. Kai is well  qualified to represent 
both the academician and the practic­
ing engineer on this question.  At 
pre ent, he is As ociate Profe or of 
Mechanical ngineeri ng, Sibley School 
of Mechanical ngineering, ornell 
U niver ity. Formerly, Dr. K ao served 
in charge of Purchasing and Specifica­
tion at the official purchasing agency 
of the Republic of h ina, and ha also 
served as onsultant to the U.S. Army 
Signal Corps and many industrial firms 
on sy tem and component problems. 

PGPEP 
TOU R  OF FA I LI T I ES, FI L TOR , IN . 
February 27,  1963 
8 : 00 P . M .  
Filtor , I nc. 
Daly Road 

ast Northport, L. I . , N. Y .  

The February 2 7  meeting of the PG 
on Product ngineeri ng and Produc­
tion wil l  i nclude a tour of the facil itie 
of Filtor , T nc., . North port, L. I .  
M r. Louis D .  De Lalio, chief engineer 
and vice pre ident of engineering, will 
pre ent a brief talk about the produc­
tion l i ne, production methods, tech­
n ique and problems. Fo llowing the 
talk, there will be a tour of the plant, 
showing how electromagnetic relay 
are man ufactured. L ncluded in the tou r 
will  be a demon tration of Filtors' h igh­
voltage electron beam welder. 

Those planning to attend are asked 
to detach and return coupon below: 

M r. Arnie Goldfarb 
c/o 1. A .  M au rer. I nc .  
37-0 I 3 1  Street 
Long I land ity, N. Y .  
Dear M r. Goldfarb : 

P lease register me as an attendee at the 
February 27th meeting of the PG P P at 
Fi ltors J nc. 

N am e  . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . ... . ... . 

Tit le . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

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

City and tate . . . .. . . . . . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . .. ....  . . 
ompany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . . . . . . .. . .  . 

M ember IR . . . . . . . . . .  M ember P P P . . . . . . . .  . .  

B A L L O U  I N C . 
5 1  North Broad Street N. Y. City Phone: 964-4640 
Ridgewood, New Jersey N. J. Phone: 444·6990 

- R e p r e s e n f i n g -

Advanced Research Associates, Incorporated - Kensington, Maryland 

Composite Transistors and Servomechanism Systems. 

AirBorn Connectors, Inc. ,  Dallas, Texas 

Precision Engineered Electronic Connectors to Mll-C-8384, MIL-E-
5272, M I L-C-50 1 5  and MIL-STD-20 2 .  

Heinemann Electric Company, Trenton, N.  J .  
Magnetic-Hydraulic Circuit Breakers, Overload Relays and Slow 
Operate T ime Delay Relays. 

E. V. Naybor Laboratories, Port Washington, N. Y. 

Solenoids, Position I ndicators and Slow Release Time Delay Relays. 

Nelson Electric Manufacturing Co., Tulsa, Oklahoma 

Switchgear, and Control Equipment 1 5KV and under, Motor 
Control Centers, Weatherproof and Explosion-Proof Enclosed 
Circuit Protective and Control Equipment. 

COMPETENT, EFFICIENT, EXPERIENCED SERVICE. 

1 1  
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__ KEEP THIS PAG E ON FILE FOR READY REFERENC E !  

For Ceram ic  D ie lectrics with 
U ltra H ig h  Tem peratu re Service 
(u p to 3 000° F) . . .  re ly on 

E C C O C E RAM® 
. E M B ED M ENT C O M PO U N DS . AD H ESIVES . S EALANTS 

Typical components encapsulated with Eccoceram 

ECCOCERAM® S M -2 5  
Ceramic Encapsu lent for 2000· F Service. 

An inorganic  encapsulent for electronic components and c i rcu its. Excellent electrical 
properties. Volume resistivity (at 1 000· F) is above 1 07 ohm-cm. Suppl ied as a powder and a 
l iquid which when mixed , is poured into a cavity. After curing (250· F) - it can 
be subjected to 2000· F.  Wi l l  not burn and i s  h ighly resistant to nuclear rad iation. 

ECCOCERAM® CS 
Ceramic Bond ing, Sea l ing and Potting Compound. 

Outstanding adhesion to ceramics, glass, meta l .  For potting electrical components or c i rcu its. 
cementing metal or ceramic parts for high temperature service - and for seal ing high 
temperature wiring. 

ECCOCERAM® 21 
2500· F Ceramic Embedment Compound. 

Physical a nd electrical properties fa r superior to most. Negligible shrinkage on cure. 
Suppl ied as a two-component system - used as a conventional casting res in .  Following 
a moderate temperature cure, h igh temperature exposure is possible. 

ECCOCERAM ®  WL-52 
Low viscosity one-part Ceramic  Adhesive and Sealant. 

ECCOCERAM ®  H I  K 

H igh Temperature Adjusted Dielectric Constant Ceramic Sheet, ava i lable in d ielectric constants from 5 to 90. 

ECCOCERAM® QC 
Qua rtz Embedment Compound and Cement for 2500· F Service. 

For FREE l iterature on any or a l l  of the a bove, write: 

EIIlerson & CUnling. Inc. Pladiell/CGraml� for UQclronlee 

Canton, Massach usetts • 604 W. 182nd St. (Gardena), L. A., Californ ia 
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P.G.M.T.I. NORTHERN NEW JERSEY IRE 

Professional Group on Microwave Theory & Techniques 

Recent Developments on Gas 
Switching Devices 

Mr. Wi l l iam R .  Ghen, Staff Engineer 
for Metcom, I nc., Salem, M assachu­
setts, wi l l  speak at the February 20th 
PGMTT meeting on " Recent Develop­
ments in Gas Switching Devices". The 
meeting is schedu led to be held at the 
I TT Laboratories A uditorium, 500 
Washington Avenue, N utley, New Jer­
sey . The pre-meeting dinner is at 6:00 
P . M .  at the Copper Hood Restaurant, 
I Park Avenue, Lyndhurst, New 
Jersey. 

I n  recent years the emphasis on 
search radar systems has shifted toward 
u ltra high power and extremely long 
range with capability to locate and 
track mall objects, such as missiles 

nd satel l ites, at ranges up to several 
(housand mi les. I n  order to accomplish 
this, transmitter peak powers have been 
pushed up i nto the tens of megawatts, 
and average powers in excess of 1 00 
kilowatts. These conditions have forced 
the duplexer designers to improve du­
plexing capabilities accordingly. Some 
of this improvement has been accom­
plished by refin ing wel l  established 
design and techniques, but i n  order to 
improve operating reliabil ity and per­
formance. several comparatively new 
duplexing techniques have been devel­
oped. 

PHASE METERS 
Direct Reading in Degrees 

0.001 cps to 1 8,000 mc 

Accuracy 0.05· or 1 % 

DELAY LINES 
Microwave to Audio 

0.01 us to 200 ms 

Variable Tapped Fixed 

AD·YU ELECTRONICS, INC. 
249 Terhune Ave., Passaic, N.  J .  

GRegory 2·5622 

A brief comparison of some of the 
more commonly used duplexing systems 
wil l  be presented, with emphasis toward 
some of the low frequency, high power 
coaxial systems now in use . A 20 mc 
coaxial duplexer system will be de­
scribed which has operated at peak 
powers up to 10 megawatt , and aver­
age powers up to 200 ki l lowatts. A 
new h igh power gas switching element 
which has shown remarkable power 
handling capabil ity and an L-Band 
waveguide balanced duplexer employ­
ing such an element wi l l  also be 
described. This duplexer has success­
fully operated at peak power up to 20 
megawatts and average powers up to 
200 ki1.owatts. Duplexing sy terns using 
ferrite circulator devices will be discus­
sed as wel l  as sol id state l imiters. 

M EETI N G  NOT I CE 

Subject: 

Speaker: 

Place: 

Recent Developments 

in Gas Switching 

Devices 

William R. Ghen, 

Staff Engineer, 

Metcom Inc. 

Auditorium of ITT 

Laboratories 

500 Washington Ave. 

Nutley, New Jersey 

Date: February 20, 1 962, 

at 8:00 P.M. 

Pre-Meeting: Copper Hood 

Dinner: Restaurant 

1 Park Avenue, 
Lyndhurst, New Jersey 

William R. Ghen 

Wil liam R. Ghen is a native of 
Stoneham, Massachusetts, and a gradu­
ate of Northeastern Un iversity where 
he received a BS in Electrical En­
gineering. He has also done post grad­
uate tudies at Northeastern U niversity 
in physics and electrical engineering. 

I n  1952, upon completion of school­
ing he joined Bomac Laboratories, 
f nc . ,  where he rose to the position of 
Assistant Chief Engineer, Gas Switch­
ing Tube Department. I n  this capacity 
he was responsible for such products as 
h igh-power, high-repetition-rate gas 
switches; cell type tube ; folded cylin­
ders, complete d uplexers, both h igh and 
low frequency ; and waveguide and 
coaxial configurations. 

M r. Ghen joined the staff of Met­
com, I nc., on its formation, as Chief 
Engineer, Gas Switching Tubes. I n  
this position he is responsible for the 
research, design and development of al l  
gas switching devices. 

As a member of the I RE he has 
served on the L RE subcommittee on 
operation measurement for microwave 
osci l lator tubes and holds patents on 
m any broad-band and associated gas 
switching devices. 

WHEELER LABORATORIES, INC. 
S U BSIDIA RY O F  H A Z E LT I N E  COR PO RATION 

Consultation - Research - Development 
Radar and Communication Antenn .. 

Microwave Assemblies and Components 
Harold A. Wheeler and Eng ineering Staff 

Main office: Great Neck, N. Y. HUnter 2-7876 
Antenna laboratory: Smithtown, N. Y. 
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NORTHERN 

N-.J 
S E C T I O N  

S l ' � D A Y  

3 

t o  

1 7  

�4 

JANUARY SECTION OFFICERS : 
S M T WI T 

1 2 3 
F 5 
4 5 A. W. PARKES, Chairman ALFRED E .  HIRSCH, JR., Secretary 

JOHN V AN DUYNE, Treasurer 6 7 8 9 1 0  1 1  1 2  
1 3  1 4  1 5  16 17 1 8  1 9  CHARLES VADERSON, Vice-Chairman 
20 21 22 23 24 25 26 
27 28 29 30 31 

"' O � D A Y  

4 
PGRQC 7:30 P.M. 

BURROUGHS CORPORATION 

2 1 5  PARK AVE. SOUTH 

I I  
NEW YORK CITY, N. Y. 

AlEE Lect. # 1 
STUDY GROUP STARTS 

EBASCO SERVICES, INC 

RM. 240 

F E B R U A R Y  
T U E S D A Y  W E D N E S D A Y  

5 6 

NNJ SECTIO N  

MEET ING 

SEE  DETAilS BELOW 

1 2  1 3  8:00 P.M. 

Lincoln's Birthday 

PGMTT 8:00 P.M. 
ITT LABS., N UTlEY, N. J .  

PGCP 7:45 P.M. 

THE I SLAND I N N  

1 9 6 3  
T H U R S D A Y  

I 

7 8 

1 4  St. Valentine'. Day 1 5  

SPRING LECTURE SERIES 

LECT. # 1  8:00 P.M. 

F.D.U.-TEANECK, N. J. 

MARCH 
S M T W T F S 

1 2 
3 4 5 6 7 8 9 

1 0 1 1  1 2  1 3  1 4  1 5  1 6  
1 7  1 8  1 9 20 21 22 23 
24 25 26 27 28 29 30 
31 

F R I D A Y 

1 8  2 RECTOR ST., N.  Y. c. 1 9  20 OLD COUNTRY RD. 2 1  22 Washington'. Birthday WESTBURY, l.1., N.Y. 

AlEE lect. # 2  
PGPEP 8:00 P.M. SPRING LECT. SERIES 

STUDY GROUP (SEE DATE 
FI LTORS, I NC. TOUR 

Lect. #2 8:00 P.M. 

OF 1 8th FOR DETAILS F.D.U. TEANECK, N. J.  

25 26 Shrove Tue8day 2 7  Ash Wedne8day 28 
FEBRUARY SECTION MEETING - STUDENT NIGHT 

Subject: THE NEW MATHEMATICS 

Place: NEWARK COLLEGE OF ENGINEERING AUDITORIUM 

Time: 8:00 P.M. 

Pre-Meeting Dinner: CAFETERIA 

Time: 6:00 P.M. 

S A T U R D A Y  
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The Incomparable B F O  

Nothing "horse-and-buggy" a bout t h i s  bfo, the G R  1304- B Beat- Freq uency Audio 

Generator, even t hough its ancest ry goes back 35 years. Out of this long l i neage 

(some one-dozen designs including the fi rst commercial ly availa ble bfo) 

has come a truly outstanding value in signal sou rces. To wit : 

• The entire a udio·frequency spectrum is covered in an accu· 

rate logarithmic manner in one sweep of the dial (a 1000·to· 1 

frequency ci1�nge wit i loul swilcl l i l lg r�l Igtls) . . .  
• Its output voltage is constant with frequency to within ±O.  2 5  

d b  over t h e  audio range . . .  

• Low distortion - less than 0.25% from 100 cps to 10 kc . . .  

• Unusually stable - drift from cold start is less than 7 cycles 

in the first hour - essentially complete in two hours . . .  made 

possible by thorough component compensation and equali­

zation. 

• It  has a frequency-increment control with a direct-reading 

range of ±50 cycles . . .  

..... And. the 1304-8 is ideally su ited for 
...... a u tomatic record ing of frequency response: 

Frequency Coveraae: 20 cps to 20 kc and 20 kc 
to 40 kc In two ranges. 

Calibration Accuracy: *(1% + 0,5 cycle) 

after standardization with zero-beat control 

Output: Balanced 600-0 resistive, or one side 

gfounded. Output voltaae continuously vari­

able from less than 5 mv to 50v,opencircuit. 

Output voltmeter accurate to .5% of read­

ina. Attenuator for use with slnale-ended 

output has three steps of 20 db each; 

accuracy -1%. Output continuously vari· 

able at each setting. Power output Is 1 watt, 

max., Into 600 ohms. 

Frequency Char.cterlstlc(for Goo·ohm load): 

20 10 20000 cycles, .0.25 db 

20 to 30 kc, *0.5 db 

30 to 40 kc, *1.0 db 

H.rmonlc Distortion: less than 0.25% from 

100 to 10000 cps; may reach 0.5% al SO cps; 

above 10 kc, less than 1%. 

G E N E R A L  R A D I O  C O M PA N Y  LOCAL SERVICE DEPART MENT 

The Newsletter, February 1963 

W E S T  C O N C O R D ,  M A S S A C H U S E T T S  

Branch Engineering Office in N EW YORK 
B rood Avenue 01 Linden, Ridgefield. New Jersey 

George G .  Ross ' J.  P.  Eadie . Peler Bishop . Edward F .  Sutherland 
Tel : N. Y. WOrth 4.2722 N . J .  WHiiney 3.3 140 

For your convenience the New York Office "'as 0 

Service Department, manned by foctory·trained 

service engineers. This Deportment can supply 

prompt and efficient repairs or recalibration of 

any G·R equipment. Considerable time can be 

sayod by taking advantage of these facilities. 
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INSTRUMENTS 

� 1 75A SCOPE TO PS FO R 
G E N ERAL-PU RPOSE TESTI N G  

Hewlett-Packard Model 1 75A Osc i l loscope 
is an  accurate, genera l-purpose test instru­
ment provid i ng 50 mc of ba ndwidth for a 
wide variety of measurements. 

Using a n  rljJ developed post-accelerator 
CRT with a large 6 x 10 cm d isplay a rea, 
Model 1 75A is a major advance in osc i l lo­
scope design. 

Besides genera I-purpose lab tests, uses of 
this Scope inc lude: 

• Observe a nd measure complex waveforms. 
• Measure fast pu lses in d igita l computers 

and radar systems. 
• Accurately measure j itter and time inter-

va ls i n  pu lse tra ins. 
• View signa ls d i rectly on 30 mc I F  strips. 

Model 1 75A has provision for both vert ica l 
a m p l ifier a n d  t ime axis p lug-ins. C ircu itry has 
been s i m p l ified, ma king it  easier to adjust 
a n d  ma i nta in .  Extra features such as the im­
proved triggering, logica l ly a rranged con­
trols, and convenient bea m finder make this 
Scope easier to use. 

You r  R M C  Field Engineer has full specs on 
� Model 1 75A priced at $ 1 ,325. 

SANBORN MODEL 358-16 
R ECORDER 

SAN B O R N  
D I R E CT-WR ITIN G  
R E C O R D E R  
M O D E L  358- 1 6A/B 

This Sanborn instru ment is for permanent, 
rect i l i near record ing. I t's a mu lti-cha n ne l ,  
d i rect-writing osc i l loscope recorder. I nput 
s ignals  are perma nently recorded as a func­
tion of t ime by hot-wire writi ng a rms on heat­
sensit ive recta ngu lar coordinate charts. 

Ga lva nometers a re enc losed, low impeda nce 
D'Arsonva l movements with a ve loc ity feed­
back winding for damping. Chart drive is 
pushbutton contro l led, for up to 18 chart 
speeds in m i l l i meters per second and m i l l i­
meters per minute. 

Some specs: 
V, 16 channel record ing. 
\' Flush-front mounting in latch-s l ide as­

sembly. 

V Ga lva nometer sensitivity . . . ±400 m i l l i­
a mperes provides + 10 m i l l i meters writ­
ing deflection. 

V Natura l Frequency . • .  66 cycles per sec-

V 
ond. 
Frequency Response . . .  3 db down at 
66 cyc les at 0.7 critica l damping. 

Contact your RMC Field Engineer for de­
ta i led specs on Model 358- 1 6  Al B which 
functions as the record i ng device for a wide 
variety of Sanborn record ing systems. 


