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In her novels, The Fountainhead and
Atlas Shrugged, she has come remark-
ably close to describing the motivations
and the joys of an engineer.

Her novels are a framework for the
dissemination of her philosophy. She
believes that a man should work for
his own satisfaction and that egocen-
tricity provides the motive power for
all human progress. Her heroes are ar-
chitects and engineers, businessmen and
artists. They have in common an in-
ternal drive which leads them to create

plications. For generations, conserva-
tism has been tagged as stationary,
narrow-minded, unprogressive and self-
ish. Liberalism has managed to appear
selfless, considerate and progressive.
Creative people have been inevitably
attracted to the liberal camp. Ayn Rand
may have reversed this trend. She has
identified conservatism with that ego-
centricity which is at the heart of crea-
tivity. She has damned liberalism as a
cult of uniformity and mediocrity. In
her view, Conservatism stands for an
individual freedom which makes crea-

" . new and noble works.
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NOW AT NEREM!

SEE THE
NEWEST IN
COMPONENTS

With just one stop at the Lavin exhibit, Booth Number 108, you can see
the newest in components in every area. Includes new design concepts
in micro-miniaturization, basic materials, and high density packaging.

ON EXHIBIT AT NEREM BOOTH 108

ASHLAND Motors KENYON Transformers, Filters

DAGE R. F. Connectors KOOLTRONIC Fans, Blowers
DIAMONITE Alumina MALLORY Controls
ELCO Varicon Connectors PHAOSTRON Meters
E-T-A Circuit Breakers PLASTIC CAPACITORS
G-L Laminations, Cores RMC Disc Capacitors
SOLAR Cells

MARKETING
in pace
with the

age of
space

HENRY i 7% a -
L vt Frsecintes ine.
Box 921 Meriden, Conn. « Phone: 237-5527
52 Pickering St., Needham, Mass. « Phone: 444-3446

the next best thing to air
for low loss in a dielectric
New REXOLENE™pP

irradiated polyolefin dielectric

Dissipation Factor: An honest .0001 up to 10 Gc.
Dielectric Constant: 2.32 = 0.01 up to 10 Ge.

Photo-etchable by standard techniques. Machinable.
Available in copper clad and unclad sheets. Also with
aluminum ground plane where required.

Write us for details about new ultra-low-loss
Rexolene P Dielectric . .. for microwave applications
in phased arrays, strip lines, directional couplers,
duplexers, electronic drive components.

Witides® D!VISION AMERICAN ENKA CORPORATION

31 Sudbury Road, Concord, Massachusetts
Phone 617-369-9630

Northeast

"Of or pertaining to the northeast; situated in or tow
northeast . . . *

FElectronics

“That branch of physics which treats of the emission, b,
and effects of electrons . . . *

Research

“1. Careful search; a close searching. 2. Studious
usually, critical and exhaustive investigation or experir
tion having for its aim the revision of accepted cone
in the light of newly discovered facts . . . *

® @
kngineering
3
“2. Applied science concerned with utilizing inorga

ducts of earth, properties of matter, sources of p
nature, and physical forces for supplying human needs b

M eeting

“1. Act of persons or things that meet; Meet . .
encounter; experience . . . v.i. 3. To come together:
common purpose; to assemble . . ./ *

COMMONWEALTH ARMORY
and

SOMERSET HOTEL

BOSTON, MASS.
NOVEMBER 4, 5, & 6

“Webster's New Collegiate Dictionary — Second E
Copyright 1958.
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‘High-Speed Oscilloscopes

with General-Purpose U tility
Type 580A Series with a Type 82 Dual-Trace Unit

»

TRACE OPERATION with 4 operating modes anq ind.epend.ent
h channel—for individual attenuation, positioning, inversion,
pling as desired.

DUAL; i
ontrO'S or ea
:nd ac or dc cou
i -TO- - t 100 mv/cm (12-db down
BAND typically DC-TO-85 MC (3-db down) a
“PSS?A?) and typically DC-TO-80 MC (3-db down) at 10 mv/cm.
a ’

i /em to 50 v/cm, and
RATED SENSITIVITY in 9 steps froml 100 mv !
i %Ql;\l:p/iﬁer Mode, from 10 mv/cm to 5 v/cm, variable between steps.
in

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

i input R to 10
LIED SMALL SIZE PASSIVE PROBES increase inpu
o SUPmPS and decrease input C to approximately 7 pf., with risetime (of probe,

e lloscope) at over-all sensitivity of 100 mv/cm at approximately

plug-in unit, osci

4Y, nsec. Wil

; - IES PLUG-INS to permit
OMPATIBILITY WITH 17 LETTER-SER LUC
:iﬁgrential, multi-trace, sampling, other laboratory applications —when wused

with Type 81 adapter.

w TYPE RM 585A OSCILOSCOPE
st

o

TYPE B2 DUALTRACE PUIG-IN UNFT
e

_»
@

THRTGuR, . DoRTIANG, OHBON U3 4

TIME BASE STABILITY.
wsms Leve:

Type RM5, i illus. . . $1825 Type 581A Oscilloscope. . . . . . . $1425
4 i No sweep-delay capabilities , . . but other

Type 585A Oscillosgope. ik il $1725 features similar to Type 585A Oscilloscope.

Types RMSB5A and 585A have 2 modes of Type 82 Dual-Trace Unit . . . . . . $ 650

Calibrated sweep delay ranging from 1 usec ' :

1010 seconds. Type 86 Single-Trace Unit . . . . . $ 350

FOR A DEMONSTRATION, CALL YOUR TEKTRONIX FIELD ENGINEER

I Tektronix, Inc. BosSTON FIELD OFFICE I
4

RISETIME of 4.3 nsec

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

HIGH-FREQUENCY SYNC to 250 Mc

f
|

FaVa¥aVaVAaVAV,Y VAV, FAVAAVAV/ VAV,

|

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

SINGLE SHOT at 10 nsec/cm

e

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

TRIGGERING to 150 Mc

T/?/é GERING

i o

RESPONSE B

ONIHID9IYL

100 150
MC MC

Typical frequency response and In(grna] triggering
characteristics of Type 585A/82 combnnatloq—shpw-
ing minimum number of cm necessary for triggering.

Type 81 Plug-In Adapter . . . . . . $ 135

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

Oscilloscope Prices without plug-in units.

U.S. Sales Prices f.0.b. Beaverton, Oregon

42 MARRETT ROAD « LEXINGTON 73, MASS. <« Phone: 862-7570
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Governor Peabody is shown with Dr. James E. Shepherd, NEREM - 63
General Chairman, after inviting the Governor to attend NEREM.

REPARATIONS for the annual Northeast Electronics
P Research and Engineering Meeting are proceeding at
a very encouraging pace.

Long recognized as the “Hub City,” it is particularly
appropriate that NEREM be held in Boston (at the
Commonwealth Armory and Somerset Hotel) since the
Northeast region is the “Hub” of R & D.

The greater Boston area alone has more than thirty-
four colleges and universities offering a variety and depth
of graduates, professors and laboratories without peer in
ANY area its size in the country. The “Hub City” and
its Route 128 suburbs have the heaviest concentration of
scientists, engineers and technical workers per 1000 popula-
tion of anywhere in the free world.

More than 509% of the NEREM—63 Technical Program
originates from the Northeast region, reflecting world-wide
progress in research and development. The broad scope
of the NEREM-63 Technical Program encompasses over
100 talks prepared by more than 130 authorities from
universities, laboratories and industry and will be delivered
during twenty-two day-evening sessions. Papers will cover
such timely subjects as space electronics, instrumentation,
energy conversion, biomedical electronics, microelectronics,
technology, microwave measurements, plasmas, antennas,
advanced radar, transistor circuitry, quantum electronics
and underwater communications.

One of the highlights of the meeting will be an evening
session on large-scale project management, when key repre-
sentatives of government and industry will present a critical
appraisal of four particularly significant programs: The
Polaris Weapon System . . . NASA Space Effort .
ComSat . .. and . . . Weapon System Management.

Post-deadline papers, reflecting recent research and de-
velopment projects, may be included in the program and
will be announced at the meeting.

Paying tribute to the magnitude of the conference in
a proclamation declaring November 4-11 as Electronics
Week in Massachusetts, Governor Endicott Peabody hailed

its growing impact on industry and the science
again, he stressed, engineers, scientists, technical p
and members of industry will gather to re-evaly
survey the advancements achieved during the year
outlook for the future.

A complete report of the NEREM—63 Technical
will be published in a letterpress edition of the ]
RECORD-Volume V of a continuing series. Fes
over 200 pages of specially-prepared condensatio

e QUALITY LINES

The finest and widest offering in each field

e SPECIALIZED KNOWLEDGE

Periodic factory training coupled with experience

: FRANK M. GALLAGHER
more than 550 drawings and photos, the book will §

¢ INTEREST IN CUSTOMERS

a complete cross-reference subject-author index.

\GEORGE - BOYDEN

Personal attention to special requirements and service

Conn. office

Main office

All IEEE members will receive a copy of the Nj
RECORD when registering at the meeting. Non
registrants will be able to obtain copies of the NI
RECORD at the meeting for $2.00. Publication
the NEREM-63 RECORD, after the meeting,
$7.50, and copies will be distributed by the Boston
of the IEEE, 313 Washington Street, Newton, Mass, |

The huge Commonwealth Armory will be com
filled with a multi-million dollar exhibit of the latest
velopments in electronic equipment, components ar
cessories. Every facet of the industry will be represe

DYNAGE

Nerem Booth S-13

es from 4.7 to 60 vde
on'p:t(}r)““s':gndard Sizes to provide a
se::riety of cu!’l‘:%ﬂt‘::gs
- cps.

hputl‘a{llznw:f:'yfk for standard model,
ms&’/ for “A” model i
lre‘:'npe;nfture Coemellent °1)(.102'-7'0/ C for
Y m:;l %I, 1(1)13 l?:nls for standard

n h | Ripple .01% for “A” model
. ¢ . . ; 1, .002% or 1 mv for ¢/ BATT.SUB
in all of the available 450 booths featurmg dlspla‘ model, sm: Crats Pobistion AT 5L

Electronic VOUTAGE suppLy
Price Range: $50.00 to $225.00 vt —

demonstrations. |
A large specially-designed exhibit will also be sh
the military. Completely operational, it will featu
research and development activities of the Armed Foy
current applications and future possibilities. A spec ‘
in the Armory has been reserved for this exhibit. |
The registration fee for IEEE members at NERE
will be $2.00, and all members will receive—withow
additional charge—a copy of the NEREM RECORD
non-member registration fee will also be $2.00, but an
tional $2.00 charge will be made for the RECORD.
Registration will begin on Sunday, November 3, 2
Somerset Hotel. From Monday, November 4, thi
Wednesday, November 6, registration desks will be
at both the Somerset Hotel and the Common
Armory. Registration and exhibit hours are listed
for your convenience.

Output nominal voltages of 6.2, 11.7,
vl | , oszﬁztv:fxrrents of approximately 1 ma
V«:’ll;alg")e"ll-:gulnﬂon of .0025% or .001%
Tei;‘:l;et:-‘)i}?&'ehézo‘;glclent of +0.0005% /°C
ln;:ll'tl:.!%o ?r{e, 38 vde, 46 vde, and 117

See pp 902 and 903 in EEM and page
307 in Electronics Buyers' Guide for

d cur-
Model BS (TC) -2A supplies standar b o
DC potenti- vae (50-400
ot I oo LAY K5 Rublern  Long torrs stabliey 008 oy mmout,
2680, Gray 0304, and others. Price tl.heSOéket type or chassis mount
Price Range: $55.00 to $141.90

more details.

M:quirhonf)S(’l‘C)-l replaces dry cells and
standard cells in all strip chart r:-
corders such as L&N Micromax, Spee ‘;
omax G & H, M-H Electronik, an
others. Price $64.50

AD-YU ELECTRONICS

Nerem Booth $-14

MODEL 20A5
Total delay: 1.1 microseconds

Resolution: 10 nanoseconds
Accuracy: 1%

Impedence: 50 ohms

Price: $285 or $445

LAY LINES—TAPPED
e Model 5T75

REGISTRATION HOURS

Somerset Hotel

Sun., Noyv. 3 ... 3:00pm-9:00pm
Mon., Nov. 4 ... 9:00am-9:00pm
Tues., Nov. 5 ... 9:00am-9:00pm
Wed., Nov. 6 .... 9:00am-5:00pm

Commonwealth
Armory
Mon., Nov. 4 .... 1:00pm-9
Tues., Nov. 5 .... 9:30am-9:0
Wed., Nov. 6 .... 9:30am-5

MODEL 205B1

requency: 15 me to 1500 me
ch‘tllrncys +.05° or 1% of dial
Inputs: 50 mv to 3 volts rms
Total Delay: 45 nanoseconds
Construction: Plug-in amplifiers

EXHIBIT HOURS

Mon., Nov. 4 .. 1:00pm-10:00pm
Tues., Nov. 5.. 10:00am-10:00pm
Wed., Nov. 6 .. 10:00am-6:00pm

MODEL 524A
Frequency: 20 cps to 40+ cps

Accuracy:
+0-3l'.’n:{m.+0.l° i Features: Chopper stabilized detector

High resolution delany with motor

buts: 0.3v to 50v rms Price: $2180 with 3 amplifiers

eatures: No amplitude adjustment
No frequency ndjutmento
No ambiguity at 0° or 360

Total delay: 0.1 microseconds

1.3
gzﬁ;:le“:ellpqtao 100 adjustable taps

Price: $112 plus taps

High resolution
Price: $2165 ind. digital voltmeter

i i est prices
Contact nearest E. E. Specialists Inc. office for complete catalogs or technical assistance or lat P




1 a Series of Informative Advertisements on General Instrument’s “Custom-Built” ICP’s

Micracircuitry. ..
WITHOUT INTERCOUPLING PROBLEMS'!

GI MULTICHIPS: The Advantages of Packaged Circuitry—
The HIGH-FREQUENCY PERFORMANCE of Discrete Components

- FAMILIAR “MONOLITHIC” or fully-integrated optimized for one component—resistor, capacitor, tran-

seircuit has been —and, of course, still is—the ideal sistor, or other element. In a monolith, obviously, the com-
tion to many problems of reliability, miniaturization, mon subtrate must be a compromise between the para-
ching time, performance and cost. meter’s ideal for one component, and those ideal for the

others...and this, too, may limit the performance of each

, th licability of lithic ICP’
QR £ (e SPPUEE -0 O mpmole s individual device, especially at extremely high frequencies.

far from universal. There are many circuits in which
v are technically not suitable —not, at least, in the pres-
. state-of-the-art.
OF THE MAJOR problems is parasitic intercoupling
ween component elements. Since all these elements share
e common substrate, some intercoupling is virtually
table...and can seriously limit high-frequency per-
formance.

... Plus Freedom of Design, at Low Cost!

EVEN WHERE “standard” circuitry is involved, however,
many engineers sometimes prefer to design minor modifi-
cations in order to obtain performance which is not merely
“adequate” but definitely superior in terms of some spe-
cific, overall objective. Here, again, it may well pay you
to investigate General Instrument’s facilities for interface

f 'How to Have Your Cake —and Eat It, Too! microcircuitry. The multichip technique allows you to
' SUCH CONSIDERATIONS need not, of course, cause you specify virtually any arrangement of components of any
It to fall back on conventional circuitry or to abandon the values obtainable by microcircuit techniques...at a total
{’ very tangible advantages of ICP’s. Increasingly, design tooling-up cost, usually, of only a few hundred dollars
i Bl ¢ ' ~ engineers are relying on GI’s highly developed technology compared wit-h the thousands required for a fully inte-
| i or mOrt.e rapid production tests of reso - of multichip, interface circuitry. General Instrument multi- grated monolith created to your own specs.
| » potentiometers and other equipment. ' chip ICP’s give you all the ma-
; jor advantages of monoliths When In Doubt—Call On Our Specialists!
R Es 0 I-VE R Jection screen for easy reading in essentially the same degree NATURALLY, there are many borderline cases where it
2_ Resolver zeroing adjustment ...plus component isolation may be difficult to decide between a standardized, fully
3 that closely approaches that integrated monolith and a partially integrated, custom-
TEST STA ND » Direct reading in one-second intervals of conventional, discrete ele- built multichip. In such cases, we suggest you call on
e 4 ments on a conventional, General Instrument’s broad experience for advice. We
« Improved slow motion drive much-bulkier circuit board. manufacture both types, and are not biased in favor of
And many other advantages, either.
f r Om 5- Bottom shaft extension for coupling to other devices s 3’-’:'.. lmlrr;lm:lft NjA'N;).fG-'xe 'on: as well! i ;
W- & L E G 1 6 ! . BTO:S Load THIS ADVERTISI%MENT, of course, barely scratch?s the
. . . UUT ey » Optional clutch mechanism - GENERAL INSTRUMENT surface of the subject of multichips. We have available
: ' L;{ULTICHIP components are batch-manufactured on indi- considerable data on the subject —data you should find
'The Test Stand consists of a Gurley Unisec profstionitve Cotuciiinll vidual wafers or substrates by the same techniques as we interesting and helpful. A note to Jerry Fishel at the
ing System (absolute accuracy =2 seconds of arc), a precision gra dits - use for monolithic circuits—but each silicon wafer contains address below will bring it to you by return mail.

 identical components, which are later diced apart and as-
sembled into “custom-designed” multichip assemblies to
your design. This means each subtrate can be specifically

glass circle, a slow-motion drive assembly, and an adaptor plate on which
resolver can be mounted. Available in two models. i

camstine. . (55

GENERAL INSTRUMENT

Manufactured by Sales and Service by

W. & L.E. Gurley engineering associates
Troy, New York of new england, inc.

Scientific and Surveying Instrument Mak:
S ors 319 Lincoln St., Manchester, N. H.

Phone:NAtional 3-7294

GENERAL INSTRUMENT CORPORATION
SEMICONDUCTOR PRODUCTS GROUP

65 Gouverneur Street, Newark 4, New Jersey
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Mancib Company

Announces the Addition of

Muirhead Instruments
and
Cropico Instruments
Laboratory Standards
Standard Cells
Audio Frequency Test Equipment
To Our Rapidly Expanding Family
Of Quality Products.

For Further Information Write Or Call Us At

363 Walden Street, Cambridge 38, Mass.
(617) 864-2494
or
Coe & Randolph Streets, Middletown, Ct.
(203) 347-5629

This is a glass antenn
Shakespeare fiberglass
struction — developed
manufactured by Coly
Products Company for
tary use. Specifications ‘
quire that this antenna With.
stand 250 blows at 25

mb

returned to the upright po.
tion which it maintains

tion with rigid quality con
are available for y !
projects.

]
COLUMBIA PRODUCT:!
SHAKESPEARE CO. SUISIDIAIV,SC§3MMIl=

Gala NEREM Banquet to be Held

A GALA Banquet will be held in the Louis XIV Ball-
room, Somerset Hotel, Tuesday, November 5. A
taste-tempting sparkling champagne dinner will be served.
The menu will include a refreshing sea food appetizer,
luscious Rib Room roast beef with baked Idaho potato
sonesta, and a delicious Italian dessert — zuppa anglesa.

Guest speakers will include Endicott Peabody, Governor
of the Commonwealth of Massachusetts, and Ernst Weber,
President of the Institute of Electrical and Electronics En-
gineers and the Polytechnic Institute of Brooklyn. George L.
Haller, Vice President, Defense Products Division, General
Electric Company, will deliver the featured address on The

Information Revolution: A searching assessment
sweeping advancements that have emerged from the
days of the industrial revolution to the new dynam:
mation revolution destined to create startling cha‘
our way of life.

The social hour — an open house cocktail party
be held before the annual Banquet — between 5:!
7:00pm — in the lounge immediately adjoining the
XIV Ballroom. :

To ensure a choice table location at the Banqui
advance reservation form on the bottom of this page
be completed and returned as soon as possible. i

¥
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. E. Shepherd
gperry Rand Research Center

Sudbury, Mass.
W. C. Dunlap
Raytheon Co.
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G. Wade
Cornell Univ.
Ithaca, N. Y.

M. J. Arkin

Raytheon Company
South Lowell, Mass.

D. Price

Baird Atomic
Cambridge, Mass.

G. Aborjaily (Hotel)
Avco Res.—Adv. Dev. Div.
Lowell, Mass.

H. Siegal (Armory)
LFE, Inc.

Brighton, Mass.

A. 0. McCoubrey

Bomac Div., Varian Associates
Beverly, Mass.

J. E. Storer

Sylvania Electric Products Inc.
Waltham, Mass.

M. Rottenberg

USAF, Hanscom Field
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Sylvania Etectric Products Inc.
Needham, Mass.

R. L. Gerhardt

The MITRE Corp.
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General Radio Co.
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Digital Equipment Corp.
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Stewart K. Gibson and Associates
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K. C. Black

Scientific Analysis Corp.
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CAPABILITIES OF

|
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 analysis, and measurements

® |ltra-stable microwave signal generators

Spectrum

Surveillance System—
mobile RFI monitoring facility for
missile test range, 0.5 mc to 10.7
Ge, includes beacon checkout tester,

RFI @ Instantaneous direction finding equip-

ment

sis, and microwave instrumentation has enabled o v
AEL to make a wide vari ortant devel-
opments in . . . airborne, as u

and underwater systems

ures

tal studies to determine the vulnerabili
equipment to ECM, and techniques to mini
interference effects on
The broad range of AEL's capabilities in

field is indicated by the following typical devel-
opments, and by the accompanying illustrations.

Panoramic Receiver (display
unit) — simultaneous cover.
age 1 to 10.7 Gc in 4 band:
for rapid site monitoring.

Portable Pulse Analyzer —-
transistorized, battery op-
erated unit displaying pulse
rate, width, and rise times.

High Power Signal Source — ultra-
stable 40 mc to 40 Gc system for

_electromagnetic compatibility and
RF1 measurements.

applications for traveling wave

tube amplifiers
® Low noise receivers for counter-meas-

operation and spectrum signature

® Missile checkout equipment

® Pulse analysis equipment

e Crystal video receivers for beacon
checkout

e Swept panoramic receivers for site RFI
evaluation

To learn more about AEL's capabilities in
these fields, send for our new 20-page
Capabilities Brochure. Write to: Addelco
Corporation, 56 Pickering St., Needham
92, Mass. — Phone (617) 444-4754 . . .
or write to AEL's Government Sales Dept.

Power Spectrum Density
Analyzer—continuous ana-
lysis and recording of me-
chanical vibrations, 10 to
10,000 cps.

Susceptibility Analyzers—
systems for measuring ECM
and RF| effects on receivers,
10 ke to 18 Ge.

A8 merican JEsiecironic Xsaboratories, Inc.

COLMAR,

RICHARDSON ROAD,
just north of Philadelphia
Engineers are urged to investigate the rewarding opportunities at AEL

PENNSYLVANIA




talk about high-reliability ?
HERE’S MORE PROOF!

“A year or so ago we ob-
tained from a local dis-
tributor several of your
diffused silicon rectifiers.
To the best of my knowl-
edge there has not been
a single failure of these
units, many of them op-
erating eighteen hours
each day.”

“Recently, we wished to in-
stall more of these in place of
tube rectifiers and the local
supplier substituted a well-
known brand. One of these
substitutes lasted about one
week.”

The above letter was recently sent to

us by Mr. Lambert B. Howard, Chief

Engineer of WFIE-TV, Evansville,
Indiana. It is but one more in a continu-
ous series of unsolicited testimonials
from users of highly reliable, perform-
ance-proved Solitron products.

Solitron produces Silicon Rectifiers,
Solid-State Hi-Voltage Assemblies
(Solidpaks®) and Noise Diodes (Soun-
vister®). Product specifications/applica-
tions data and price lists are available
on request.

Solitron

DEVICES, INC.
500 Livingston St. - Norwood, N.J.

NEREM-63 ALL-INDUSTRY PARTY

The ever-popular NEREM get-together

All-Industry Party will once again be held
on the final day of the meeting—Wednes-
day, November 6 — 6:00pm in the Curtis
Guild Hall of the Commonwealth Armory.

Admission tickets, which include two

NEREM’s success in past years can
be partly attributed to some company
donating the use of equipment which
could not be economically rented by the
NEREM Committee. Three companies
have lent equipment to NEREM-63.

The National Cash Register Com-
pany has lent the NEREM Treasurer’s
Committee six Model 1944 (55-1B)
IC electrically operated cash registers.
Their dimensions are 22%%2” high, 19%4”
wide, 1578” deep and a base 538" high.
(See picture) . These registers have high
registering capacity, initial keys which
print on both the check and audit-strip
to identify the operator, and Roman
numeral keys which classify items or
transactions and control totals. Audit
Strip Cash Registers are an important
item in controlling cash intake whether
it be a large or small function.

Videonics Inc. has lent the Commit-
tee a closed-circuit TV paging system
providing NEREM with an effective
method of announcements, paging, and
individualized emergency notices. This
system will also cover the opening cere-
monies, allowing people throughout the
Armory to view the festivities.

Many of NEREM’s announcements
will be “canned” on tape via Videonics
PI-3V Portable CCTV Tape Recorder.
The picture shows the prototype of this
model which was used by NBC to rec-
ord on-location scenes at Cape Canav-
eral during the launching of MA-9 shot
that put Gordon Cooper into space on
May 15, 1963.

NEREM-63 Acknowledgements

“credits” may be purchased i,
$2.00 each during open hours
Armory and Somerset Information,
Extra “credits,” a block of THp
$2.00 may be purchased at the

time.

The General Electric Comm
tions Products Department of Ly
burg, Virginia has lent NEREM.
latest in its line of shortwave |
munications equipment. Two of
latest model GE Tone Consol
monitor messages between two )
Commanders (see picture) and
sages to twelve passive receivers

Voice Directors. This versatile equ
ment enables the NEREM Com
to respond to any call more promptl

The NEREM-63 Committee gra
fully acknowledges the fine spiril
cooperation and sacrifice made by L
organizations. '

THE REFLECTC

Talk to the men in the “ESI Blazers”—
measurements specialists demonstrating
the newest in matched instrumentation
from the company that pioneered the
system concept.

MODEL 791 RATIO MEASURING SYSTEM

Measures both in-phase and quadrature cpr_nponents
of ac ratio. State-of-the-art calibration of dividers and
comparison of resistors, inductors and capacitors.
7-place resolution.

MODEL 121 DOUBLE-RATIO RESISTANCE
COMPARISON SYSTEM

One tenth ppm resolution. Circuit eliminates lead and
contact resistance. No calculations necessary. Certi-
fied correction set on separate dials before making
measurements. All switch contact resistance_in the
bridge suppressed by a factor of 100 or more.

MODEL 1071 AC RATIO MEASURING SYSTEM

Measures in-phase component of ac ratio and pro-
vides for quadrature balance. Highest accuracy cali-
bration of both resistive and tran.sformer dividers can
be accomplished quickly and easily.

MODEL 721 DC RATIO MEASURING SYSTEM

Compares unknown dividers to a part-per-million
standard. Lead compensation and well-matched gen-
erator-detector give maximum flexibility and accu-
racy.

MODEL 701 CAPACITANCE MEASURING
SYSTEM

Continuous one ppm per dial division resolution. Sep-
arate capacitance value and deviation dials provrde
maximum flexibility and convenience for capacitance
comparison. Continuously tunable, self-tracking, line
operated. Wide-voltage range generator and one mi-
crovolt detector provide more than enough sensitivity
for fractional ppm comparison.

MODEL 209 MILLIOHM BRIDGE

Portable Kelvin Bridge for use in applications requir-
ing high accuracy, low resistance, four-terminal meas-
urements. Measures switch contact and connector
resistances in the area of one milliohm and detects
variations of resistance on the order of one microhm.

NEW INDIVIDUAL RESISTOR LINE

The same resistive elements used in high accuracy ESI bridges and volt-
ag: dividers. Stability, typically better than 0.005% per year. Accuracies,
0.019%, to 0.0015%. Temperature coefficient to 2 ppm/°C. Available in
open frame, encased or hermetically sealed designs. Also custom net-
works and decade resistive components.

MODEL 242 RESISTANCE MEASURING SYSTEM

with AUTOMATIC DATA LOGGER

State-of-the-art resistance measurements automatically
supplied as inputs to data logging systems. Ideal for de-
tection of errors, failures or changes in resistive compo-
nents and circuits. See it in operation as it automatically
records as typed numbers and on punched tape the
bridge reading of your sample ESI resistor.

: RESTSTORS and SIAC
VOLTAGE & an 3 E
DIVIDERS i CAPACITORS W@ COMPUTERS

BRIDGES and
ACCESSORIES

SYSTEMS

Electro Scientific Industries
13900 N. W. SCIENCE PARK DRIVE + PORTLAND, OREGON 97229

Your host—Bill Lyon, District Man- ®
ager, New England District Office,

P. O. Box 183, Cochituate, Mass.,

Area Code 617, 235-3427.

NOVEMBER, 1963
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Electrical Design of
Indoor and Qutdoor
Substations

e e Sl et e e,

FIVE CONSECUTIVE TUESDAYS
7:00 to 9:00pm

Improved Type 150D Solid-Electrolyte
TANTALEX® CAPACITORS

with PERFORMANCE CHARACTERISTICS
NEVER BEFORE POSSIBLE!

NEW ENGLAND POWER COMPANY HALL
441 STUART ST., BOSTON

OVERALL FACTORS DETER]
ING DESIGN—space requirements,
age, outdoor, indoor, load cycle
mies, transformer choice.

M NEW HIGHER VOLTAGE RATINGS—50, 60, 75
and 100 volt ratings are now available, with
associated surge voltages higher than any presently
offered in the industry.

M DISSIPATION FACTOR CUT BY Y2—Not more
than 39, at 20 VDC and up, permitting even

E
QUIPMENT SELECTION. higher a-c ripple currents!

14

;

- DISCONNECTING DEVICES—c

SPECIFICATIONS—B.L.L. ratings,
circuit duty, transformer conne
neutrals, grounding, bus configu

PROTECTION—station shielding,
ing protection, insulation coordin
s.ystern protection, relaying, line p
tion.

breakers, load break switches, power
reclosers. /

B LOWER IMPEDANCE AT HIGH FREQUENCY—
With impedances in fractional ohmic values in the
megacycle range, Type 150D admirably meets the
stringent requirements of high-speed computers.

M LOWER LEAKAGE CURRENTS—Previous limits
have been dramatically reduced; in some instances
by as much as a factor of three.

B INCREASED CAPACITANCE STABILITY—Ca-
pacitance change with temperature is now less than
15 the previous guaranteed values. Capacitance
change with life is almost insignificant.

Popular ratings of Type 150D Capacitors are available for fast delivery from your Sprague Industrial Distributor

SPRAGUE COMPONENTS

NEW ULTRA-MINIATURE TYPE 172D
New end-seal design makes possible two tiny sizes
(.085” dia. x .250” long, and .127” dia. x .375" long)
for “‘cordwood” packaging to supplement stand-
ard-sized Type 150D ratings in case size “A”.

For complete technical data on Type 150D and 172D
Tantalex Capacitors, write for Engineering Bulletins
3520E and 3523, respectively, to Technical Literature
Service, Sprague Electric Company, 509 Marshall
Street, North Adams, Massachusetts.

SPRAGUE

INSTRUMENT TRANSFORMER :""“C'TORS PULSE TRANSFORMERS CERAMIC-BASE PRINTED NETWORKS
choice of accuracy and specifications R"‘"S'STORS PIEZOELECTRIC CERAMICS PACKAGED COMPONENT ASSEMBLIES
: 0 ESISTORS PULSE-FORMING NETWORKS BOBBIN and TAPE WOUND MAGNETIC CORES
tential and current devices, burdens, MICROCIRCYITS TOROIDAL INDUCTORS SILICON RECTIFIER GATE CONTROLS THE MARK OF RELIABILITY
INTERFERENCE FILTERS ELECTRIC WAVE FILTERS FUNCTIONAL DIGITAL CIRCUITS

bility. Installation and field tests of
completed substations.

THE REFLEC

Get the Complete Story at NEREM Booths 202-206
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Acton Laboratories, Inc., A Subsidiary of Bowmar Instrument Cor
parame(er.s offered to Acton customers include: High and Low Te
¢ Immersion » Sand & Dust  Explosion ¢ Rain & Sun Vibration e Ultra High Vacuum

CTON

RANDOM VIBRATION TESTING

6,000 LB. FORCE, SINE; 3,500 LB. FORCE, RANDOM

Acton l.ahoratories_. Inc., now offers expanded independent
environmental testing services with one of the industry’s
most flexible and most universal random vibration systems.

Up to 100g’s of vibration can be applied to components
:)r gis\senkbthesdwen%hmlg up]) to 20 Ibs., in a range from Scps
o 3ke. reduced g levels packages weighing h
Ibs. can be accommodated. i " il

APPLICATIONS

Airborne Instruments

¢ Components or Assem-
blies for Space or Missile
Programs

®* Communications Equip-
ment subject to Vehicular
Vibration

® Other Vibration Prob-
lems requiring Precise
Control of Rundom and/
or Sinusoidal Character-
istics

ACTON LABORATORIES, INC., 533 MAIN ST., ACTON, MASS.

Laboratories, Inc.

mperature ¢ Humidity:

A completely automatic dynamic spectral density
equalizer/analyzer, with 45 spectrum-shaping controls and
individual channel meters, provides for setting and measur-
ing the required amplitude envelope, in bandwidths of 50
cycles with meter readout. directly in g?/cps. In addition 5
narrow band filters are available below 100 cycles to
facilitate equalization and spectrum shaping at low
frequencies.

Thus, test parameters can be made to simulate exactly
the conditions of the specification.

_Sinusoidal motion can be superimposed on the random
vibration, to meet any complex motion requirements,

Vibration parameters are set u i i

i : p without applying load
tqdyour lnstrqme?ts during adjustment periods, thugs pro-
viding protection for equipment designed for specific vibra-
tion conditions. ’ e

poration, provides one of the nation's most complete environmental testing facilities. A few
-Temperature ¢ Temperature-Altitude o Pressure Fungus e Salt Spray
* Shock e Acceleration » RFI e Precision Instrument Calibration and Repair.

* TEL. COlonial 3-7756 (AREA CODE, 617); BOSTON: Liberty 2-0284

Under construc ;
site. This phased array radar proj

Bendix Radio Division at Baltimore, Maryland is capable of detecting and trackin

tion at the Eglin Air Force Base, Florida is the AN/FPS-85 Space Track Radar
ect under contract from Rome Air Development Center to

g man-made

satellites orbiting the earth up to several thousands of miles.

TUESDAY, NOVEMBER 19, 8:00pm

Array Systems

RRAY antennas offer some hope
A to the desperate radar system
designer making his last stand against
the skyrocketing missile and space
threats. In contrast to lens/reflector
antennas, the array’s electronic scan
permits him efficient and intelligent
search of a non-uniform threat volume,
matching his search rate to the range,
clutter and jamming conditions at each
point. Electronic scan also permits effi-
gient tracking of multiple targets, or
the performance of multiple precise
Measurements for target identification.
Where speed of light limits the search,
track, or identification rates for a multi-
target threat, the array can generate
multiple independent beams for paral-
o search. Peak and average power
limitations of the single-feed dish may
¢ extended by orders of magnitude
n the array, since the power may be
Senerated across the full aperture rath-
€ than in the point feed. In effect,
. Carnay radar is a relatively econom-
@l way of implementing a large num-

T of conventional radars, all peering

NOVEMBER 1963

out the same window (which may be
hardened against nuclear attack).

Fundamental radar requirements for
search, track, and identification will be
reviewed, and the compatibility of vari-
ous array approaches with these re-
quirements discussed.

Mr. Howells received his BSEE from
Syracuse University in 1942 and his
MSEE from the University of Maine
in 1949. From 1942 to 1947 Mr. How-
ells was with the High Frequency Sec-
tion of General Engineering Lab., G-E,
Schenectady and worked on the devel-
opment of CRT test equipment, FM &
TV station monitors, Armstrong FM
Radar and storage tubes. From 1947
to 1950 he did graduate work and was
a staff member of the University of
Maine. Mr. Howells joined G-E in
Syracuse in 1950 and has been asso-
ciated with the Electronics Lab. and
Advanced Development Section, HM
ED, and is currently working as a con-
sultant at the Syracuse University Re-
search Corp.

PHASED ARRAY LECTURE SERIES

TUESDAY, NOV. 26, 8:00pm

Large Array Antennas

A‘ NY system using array tech-

niques is first and foremost an
electronic antenna; it is the achieve-
ment of satisfactory antenna perform-
ance which largely dictates the peculiar
requirements on such array components
as phase shifters, receivers and trans-
mitters. Consequently, it is desirable
for the components engineer and neces-
sary for the systems engineer to have
a working knowledge of the principles
of large array antennas. This presenta-
tion is directed toward providing some
of that knowledge.
Three major areas of array antenna
theory and practice will be covered:

(1) The theory of ideal (error-free)
large arrays of isotropic radiators;

(2) The extent to which arrays of
real radiators may be expected to
depart from the ideal and means
for controlling the departure;

(3) Configurations for physically re-
alizing (“feeding”) large array an-
tennas for electronic scanning of
single beams and the generation of
large numbers of multiple beams.

Emphasis will be on providing results
and “rules of thumb” useful for systems
and components designers, indicating
those areas, both theoretical and prac-
tical, that are not well understood.

John L. Allen received the B.S. de-
gree in Engineering Science from the
Pennsylvania State
University in 1958
and the S.M. degree
in Electrical Engin-
eering from MIT in
1962.

He is currently at
; Lincoln Laboratory
Vi i where he is now

MIT Lincoln Lab Group Leader of
the Array Radars Group. His primary
interests are in the fields of array an-
tennas and radar systems design.
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CONSECUTIVE TUESDAYS — NOV.

TUESDAY, DECEMBER 3, 8:00pm
Panel Discussion on Power Sources

MODERATOR

ORDON L. GUERNSEY received his B.A. from
the University of Buffalo in 1943 and his Ph.D.
in Physics from the University of
Rochester in 1952. Dr. Guernsey is
currently at MIT Lincoln Laboratory
where he has contributed to the de-
velopment of coherent MTI radar
transmitters, was one of the authors
of a decorrelation technique for radar
clutter rejection, and has been con-
: G. L. GUERNSEY cerned with research and development
{ MIT Lincoln Lab of high power microwave amplifiers,
' particularly klystrons. Dr. Guernsey has served as an AF
El associate member of the DOD, AGED, Working Group
.f on Microwave Devices (previously Tubes) since 1955 and
as Associate Group Leader of the Radar Transmitter Group
| at Lincoln since 1959.

TRAVELING WAVE TUBE

THOMAS PURL received his B.S. Degree in

O o General Engineering at the University of Illinois,
1948; BS.E.E., 1951; M.S.E.E., 1952;
and Ph.D., 1955; University of Illinois.

Dr. Purl is currently Manager, Tube
Research and Development Depart-
ment at Watkins-Johnson Company
and is responsible for high-power
tubes, medium-power space and satel-
lite tubes, and ultra-low noise traveling-
wave tubes. At Watkins-Johnson he
has been engaged in research and de- Watkins-Johnson
velopment on high-power traveling-wave tubes and in
research on high perveance high convergence electron guns.

Formerly, he headed the Traveling-wave Tube Section
at Hughes, was Research Associate at the University of
Illinois and engaged in development of high-power resna-
tron microwave amplifier tubes.

He is a member of the Institute of Electrical and Elec-
tronics Engineers, Sigma Xi, RESA, Eta Kappa Nu, Phi
Kappa Phi, and Sigma Tau.

20

O. T. PURL

TETRODES
MERLE V. HOOVER received the A.

physics from Susquehanna University in -

the M.A. degree from George Washing-
ton University in 1946.

Mr. Hoover has worked for the RCA
Electron Tube Division since 1948 on
the development of Super-Power tubes
and their associated circuits.

Mr. Hoover is a member of the
IEEE. He was awarded the Navy
Distinguished Service Award for circuit
developments during World War II. '
He holds thirteen U. S. patents in the electronic

BACKWARD WAVE
CROSSFIELD TUBE
R. SCHARFMAN received his B.S.E.E. De
New York University in 1947, the M.S.

Hopkins University, Baltimo
land, in 1954.

He has been associated
Boeing  Airplane Company,
Washington and the Johns
i University Radiation Labora
H. SCHARMAN’ is at present Manager of En
Raytheon Co. for the Microwave and Pow
Division at Spencer Laboratory, Burlington, Ma;

Dr. Scharfman has worked in all phases of ferrit
and materials and holds a number of patents in th
He has presented many papers on these subjects.

FORWARD WAVE
CROSSFIELD TUBE

OSEPH A. SALOOM received his B.S.E.E.,
and Ph.D.E.E. from the University of Il
w1948, 1949 and 1951, respecti

g

from Northwestern University "
and his D.S.E.E. Degree from

i

i
HE adven® ©
‘ - ology is brt

t of phased array tech-
nging changes to the
component  field.
Requirements  for
high performance,
small size and low
cost, are encoun-
tered in all phased
because of

arrays
- the high redundan-
in this type ot
LZ (L :
‘ia':zx system.  Discussed

in this paper will be various low noise
“ﬁver techniques, and St?veral ap-

ches to phase shift devices. élso,
~sonents suitable to the transmltt‘er
module will be covered. Certain mis-
cellaneous components, such as fusF:s
and RF terminations, for example, will
be covered. Problems on signal proces-
sing and computer control of phased

TUESDAY, DECEMBER 10, 8:00pm

~ phased Array Radar Components
&

array systems will be mentioned.

Mr. Molz is currently the Program
Manager for the Space Track Rada.r
Project FPS-85 at Bendix. He previ-
ously held the position of Assistant Di-
rector of Engineering where he was
responsible for management of all Ra-
dio Division Government Products en-
gineering functions including resea.rch,
development, design, production liaison,
and field follow-up. Major systems
programs under his cognizance to
which he has devoted considerable at-
tention include the AN/FPS-46 (XW-
1) Electronically Steerable Array Radar
and the Space Track radar.

Mr. Molz has also served as chief
Engineer of the Air Traffic Control Ba-
dar Department and as Engineering
Project Manager for the AN/FPN-34

ATC radar program.

TR

Saloom’s past interests have bee
the gaseous plasmas in electro
the formation and maintenance

tron beams, the final developme
reflex klystrons and magnetro i
in pilot line production of mi
tubes and application of same.
been president of S-F-D Lab

J. SALOOM
SFE since its formation in 1959; in

1963, Dr. Saloom was appointed General Manage
Bomac Division of Varian Associates.

THE REFLEGI NOVEMBER, 1963

PHASED ARRAY LECTURE SERIES

TUESDAY, DEC. 17
8:00pm

The Role of

Phased Arrays in
Military Systems

R. Samuel J. Rabinowitz is cur-
rently the Deputy Director for
Ballistic Missile De- i

fense, Advanced
Research  Projects
Agency. He will

discuss the role of
the phased array in
military ~ systems.
The unique features
of the phased array
such as great beam
steering agility, its capability of form-
ing multiple beams, its suitability for
use in automatic control systems will be
reviewed and potential applications
discussed.

S. J. RABINOWITZ
ARPA

Ample
Parking at
Knight
Audlitorium,

Babson Institute
Wellesley, Mass.

REGISTRATION DETAILS
ON CENTER PAGES
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E-Z CODE wire
murkg;s

Ee—ee e e —

UMAN Factors Engineering, which has bec
creasingly important to the electronics ind,

the past decade, has taken a leading role in the g
ment of equipment for space applications. Fj
pilot, operators and maintenance personnel into -
plex space environment requires a highly speciali
ground in applied psychology. Adapting the d
translating the recommendations of these specialists
task of the product designer. His need for greater
ity with Human Factors problems and consider
increasing with every new development in our sp
gram. This group of specialists will give product
an opportunity to hear about new advances in
and to ask questions of highly-qualified specialists,
SPEAKERS

James Keenan, Senior Psychologist, Dunlap & As
Stanford, Conn.
John A. Moody, Senior Engineering Specialist, S
Electronics Systems, ESD.

Philip Sampson, Associate Professor of Psychology, ‘
University. ‘

assure POSITIVE, LASTING
IDENTIFICATION

Ancient hieroglyphs gave lasting identification
to temples and tombs. Modern, easy to use
E-Z CODE* wire, cable and harness markers
provide similar positive identification.

Thousands of stock items, in a variety of mate-
rials, for electrical, electronic and industrial use
are available for “off-the-shelf” delivery.
Write for FREE SAMPLES, complete catalog. stock list
and name of your LOCAL DISTRIBUTOR

*with exclusive, adhesive-protecting tabs

| WESTLINE E-Z’COSE DIVISION

3 Western Lithograph Company

Total Communications from a single source through

SYLVANIA ELECTRONIC SYSTEMS

That is why we say the many worlds of defense electronics

Quick reaction to the military’s urgent neefi fqr better com-
munications is one of the many ways the scientists and engi-
meet at Sylvania Electronic Systems, Division of Sylvania Electric
Products Inc., 40 Sylvan Road, Waltham 54, Mass.

tEECTRONILS =

Not long ago, our scientists and engineers developed, un_der
the sponsorship of 1st CAG, Eglin Air Force Base, Florida,
A major advance in weight reduction, this 3_7-pound com-
mand pack can be carried by a single parach.utlst or dropped
into a forward area to do the same job which formerly re-

munications is a challenge we continually meet at General
quired approximately 300 pounds of equipment. It provides

Telephone & Electronics.

a modular pack of four command radio sets that permi.ts
tactical communications between anti-guerilla fighters in
forward areas and friendly forces, base headquarters, field
control all ground and air movements toward the objective.
Including: Automatic Electric ¢ General Telephope & Electronics
International ¢ General Telephone & Electronics Laboratories

command package, it was designed and produced in just
Lenkurt Electric ¢ Sylvania Electric Products

120 days.
The vast communications and electronics capabilities of

GT&E, directed through Sylvania Electronic Systems, can
ing, electronic warfare, intelligence and reconnaissance,

communications, data processing and display.

Finding new and better ways to improve vital military com-

personnel, and aircraft pilots—all at the same time! With
this communication package, one man can command and
the full flexibility of 8 communication channt*:ls in the high
frequency, very high frequency, and ultra—hlgl:l frequency
bands. With it, a forward observer or forward air cc.)ntroll.er
can communicate with ground forces up to 25 x}nles, air-
craft up to 100 miles and base stations up to 500 miles away.
And each of the four transceiver units can be remo_ved and
operated independently as each has a self-co.n'tamed re-
chargeable battery. Yet, in spite of the versatility of this
neers of General Telephone & Electronics serve the nation.
research, design, produce, install and service complete elec-
tronic systems. These systems include detection and track-

TUESDAY, NOVEMBER 12

Dinner — 6:30pm — Pillar House — Newfon
Meeting — 8:30pm — Pillar House — Reservations must be m

- with Miss Whitcher before November 8 by phoning 527-51
Cost of dinner $3.60

GIVE A FORWARD OBSERVER FU\L

CONTACT WITH ALL FRIENDLY FORGES!

630 E. 2nd St., Los Angeles 54, Calif.

PROFESSIONAL TECHNICAL GROUP

A Real-Time Hospital Computer System

R. BARUCH’s talk will be a progress report on a

computer system study which he is currently direct-
ing. This project, which is supported by the National In-
stitutes of Health and the American Hospital Association,
is aimed at examining the many roles that could be played
by a real-time computer system in a modern acute teaching
hospital. Rather than segregating the activities of infor-
mation storage and retrieval, real-time communications,
an interpretive communications system capable of integrat-
ing these various functions. The construction of such a
system entails problems of hardware, software, training,
and personnel relations, but offers promise of a powerful
tool. Dr. Baruch will review the factors involved in each
of these problem areas and will discuss these with regard
to the attainment of the comprehensive system goals.

Dr. Baruch holds his B.S. (1947), M.S. (1948) and his

Se.D. (1950) from MIT. He is currentl
Bolt Beranek and Newman Inc., work-
ing as a supervisory engineer and di-
recting programs in electronics, servo-
mechanisms, bio-medical engineering,
and systems research. Projects under
his supervision have included a high
intensity acoustic facility, a cardiac
surgery console, a Colorimeter for blood
analysis and automation of a clinical

pathology. Prior to joining the Bolt 'Ng:/::,
Beranek and Newman staff, he was an Assistant Pro
in Electrical Engineering at MIT. He is a member,
can Association for the Advancement of Science; me
American Hospital Association; fellow, New York ‘

emy of Science; fellow, American Academy of Arts a
Sciences.

TUESDAY, NOVEMBER 12
Dinner — 6:00pm — MIT Faculty Club — Sloan Building,

Cambridge
Meeting — 8:00pm — MIT Room 4-231
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JOINT MEETING
pTGs ON AEROSPACE & NAVIGATIONAL
ELECTRONICS AND AUTOMATIC CONTROL

'igh Accuracy Celestial Navigation Systems

PROFESSIONAL TECHNICAL GROUP MICROWAVE THEORY & TECH
0

Low Noise Microwave Receivers

PANEL DISCUSSION

ol performanc : ! 4 B AL : A PRAZNIK D.C. SMITH C.S. BROWN
e of various currently available low- atthew T. Lebenb i i 1 ‘ » i i i
noise devices, including parametric amplifiers. tunnel fes il A i .B'A_' d ~HE modern Navy’s need for high-  sible for the design and development
| o gp p , tunne electrical engineering from Stanford Unlvemlty 3 ition fi i f 1 h as the Stabili
diodes, and masers, will be summarized with particular and his M.S.E.E. from MIT in 1945 ‘ Jy accurate position fixes in any of control systems such as the Stabiliza-
eobcde e L T i H : : f the globe under all weather tion Control for the Azimuth Monitor,
i YP system. e was a research and teaching asso- part o L 1 £ sha Nask 1T Biads o b N
Field experience with parametric amplifiers used in air- ciate at Stanford and MIT from 1938 QR fas spawnec 2 DEW 038 O Sh Sy s
£ port, weather and fire control radars will b T g S tion systems. Similar in principle  Balance Servo and the Type 11 Peri-
§ Pl v y ikt to 1941, and a research associate at t. these systems use a vari- scope Servo Test Set. Prior to joining
i Stability, reliability and diode replacement problems will Radio Research Laboratory, Harvard Qe scxt27 } btai 1 N ics, i Mr.iP ik ised
i be discussed. University, from 1942 to 1945. Mr of tracking sensors to obtain celes- ortronics, Mr. Prazni supefmse1 a
i : . . : p : y ! p ions. Under favorable sky group engaged in the design of nuclear
i Various types of tunnel diodes available and their noise Lebenbaum, Head of the Department tial ‘_)b.servauor:iscal devices can tracl}: ?eact};r pgovger plants andgtheir control
,2 peltfo'rmanct.e, as well as oth.er system performance charac- of Applied Electronics, joined AIL at conditions ol:p;Oth da ana night. On systems. He is a graduate of MIT
q: teristics typxca-l to tunne.l diode amplifiers that have been its inception in 1945 as Assistant Su- ' ol durmgh d radyiometric trz.lckers where 'he earned a B.S. in Electricai
i constructed will be described. A discussion of tunnel diode pervising Engineer of the Receiver MR - 1 sighti he Engineeri d 1\./1'8 in Nucl
E mixers will include theoretical and practicall lizabl Secti i isi Qe iceton? VS AR s o e
i : practically realizable ection. He became Assistant Supervising En; dl f th Engi i Mr. P ik al ived
b e e T R s S ; BRR: the moon regardless o e ngineering. Mr. Praznik also receive
s i : il i the Radar Section in 1949 and Head of the Dif§ nditions. The complemen- an M.S. in Electrical Engineering from
I which includes a tunnel diode amplifier, a tunnel diode of Applied Electronics in 1952. i - optical e et North Universi
I mixer and a tunnel diode local oscillator N i £ tary nature - Caliamaier e e
: . : i orman E. Chasek received the B.S. degree in E . ides the N ith David C. Smith is the Chief of th
s Mention will be made of various types of cryogenic Engineering from Rutgers University in 1951 il EEsistem provides the Navy wi b e e
- Qi e o ] ] e i g University in , and a capability for accurate navigation at Instrumentation Systems Group, where
; . P er improvements in low-noise in Electrical Engineering in 1952 from . r place in the world he has had the responsibility for de-
i receiver technology. The state of the art of cooled para- Brooklyn Polytechnic Institute. While e dients i h. t lopi i igati d inst
metric amplifiers will be reviewed. The successful opera- at Brooklyn Pol i i Bl R e R
£ ’ P rooklyn Polytechnic Institute, he isi t for the trackin ntation equipment for both milita
Ll tion of GaAs and InSb varactors at liquid helium tem - held th iti et kil o i #
’ l q pera eld the position of Research Fellow hich itioni d civili licati A th
. tures has opened the way to microwave amplificati ith in the Mi : B sn-accuracy posioning | and chvbian ApPHCASOns. o INROnE T
! i P on wi in the Microwave Research Institute. ich is built d the direct ducts developed under Mr. Smith’
low-noise performance heretofore achievable only with th As th i : : servo which is built aroun e direct- products developed under Mr. Smith’s
I maser. | Sodedat (st S A v sl Ch,lef’ Jamming Section at drive dc servomotor. The inherently guidance are the Type 11 Optical Star
[ o Ko b encountere e 51mult:?.neously the U.S. Air Force Base, Rome, New high torque-to-inertia ratio of the di- Tracking System and the Azimuth
‘ s;}tls yllng the elect'rlcal arfd therTnal deflgn requirements York, Mr. Chasek was in charge of rect-drive motor plus the elimination Monitor. Mr. Smith’s prior experience
9 ;‘;:; emoléirra;;itr;; :ti;nphﬁe.rs Wlfl’l ble l(jlscf;lslsgd. | R & D jamming techniques for radar of the gear train make possible servos includes the development of control
SistaitSE;:)Ofrégsorazf E(laenctfica,lJI;; lisné::- systelm i dI;mglII%S to 1361 he was Micro which can outperform conventional systems for ground, shipboard and air-
ing, MIT. He received a B.A gde re(; ;Inrp g}},f ky i h'one Liabs, at Hm:ndel,. New geared drives by a wide margin. borne radars. He received a B.S. in
i > i L C il Bis - Chasek was responsible 1:01' r.esearch In miCrow However, the price paid for high Electrical Engineering from Cornell
19515) ys ZS rom Am erst. DiENES: tems .and developed new circuits and technique; performance is the requirement for University and an M.S. in Electrical
ol ir,l o anf SC’D'I\er%re.e i EICC"“C?I porating varactors and other SOIifl state compone sophisticated electronic circuits which  Engineering from Northeastern Uni-
ey e(;rm.g rom in 1960. His 1961 Mr. Chasek founded International Microwave will maintain stability under both nor- versity. He is a member of the IEEE.
reselarc since ther'l has 1n.cluded many developed several proprietary devices incorporati mal and saturated conditions. At present the Supervisor of the Test
analyses of low-noise amplifiers, and he state components such as tunnel diode oscillators, 2 The group making the presentation Instrumentation Branch, Clayton S.
WAL pEwlerly is a .co-a.uthor of the book, Varactor ers and transistor IF amplifiers. i are members of Northrop-Nortronicss Brown has had a broad background
] Aén .Appl.zcatwns. . Peter A. Rizzi received his B.S. degree from the Un Marine Equipment Department, which  in radiometric navieation equipment
r. Carl Blake is Assistant Group Leader of the Micro- sity of Rhode Island in 1951; the M.Eng. in 1952 has had extensi i E h ; " q .p '
; wave Components Group at MIT, Lin- D.Eng. in 1955, both from Yale Uni design and ensnclle e‘xperle?ce L e e At
g 2 R P n roduction cision : : :
coln Laboratory. For the past five years versity. Dr. Rizzi is presently president & tracking systerg& Mr Ant}(:onypllfral;ik i Pr.o?e.ct P .charge Qe
he has led a program of research and and technical director of Microwave i : will discuss the desigr‘l of high-perform- SO PRy L e BT
devel.opment in low-noise microwave Technology Incorporated since the ance direct-drive servos M%* ]gavid G Radiometric Sextant. Mr. Brown’s pre-
amplifiers. .PI‘IOI‘ to joining Lincoln company’s incorporation in April, 1961. Smith and Mr. Claytor'l S ﬁrown wili vious experience is in the fields of RF
I:aboratory in 1957, Mr. ?Iake was As- He is engaged in the design and de- then elaborate on the pros and cons citesinmnd Gt handfing eqitljrient.
.mstant ProfessoY of .Electrlcal Engmeer— velopment of ferrite devices, para- of optical and radiometric systems. He is a graduate of Worcester Poly-
;;lgkat the_ Umv'ersuy of Maine. Mr. metric ' amplifiers, masers, frequency Anthony Praznik is the Supervisor ~technic Institute where he received
CARL BLAKE M§ '1:3 received his B.S. and M.S. from multipliers, filters and semiconductor PETER A. of the Servo Analysis and Design both B.S. and M.S. degrees in Elec-
MIT Lincoln Lab : i Microves
Thdsta Ly switches. W ”";”Zg ‘ Branch a4 MED and has been respon- tronics Engineering.
.
) WEDNESDAY, NOVEMBER 13
Dinner — 6:30pm — Raytheon Executive Offices, Lexington THURSDAY, NOSEMDER 14
Meeting — 8:00pm Dinner — 6:00pm — Northrop-Nortronics — Marine Equipment Dept.
B Meeting — 8:00pm — Northrop-Nortrenics, 77 A St., Needham
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GATE-OF-THE-ART\

LOG IF AMPLIFIERS
ON THE SHELF AT RHG

Choose from RHG’s shelves the
logarithmic IF amplifiers you
need. A complete line is now
available to reduce your hard-
ware costs, save valuable design
time, and provide versatile sys-
tem compatibility. All standard
models feature:

Wide Dynamic Ranges, To 90 db
True Logarithmic Compression

Excellent Pulse Fidelity

UNRETOUCHED PHOTO OF OUTPUT PULSE,
MODEL L2005
(Horizontal scale: 5 usec/cm)

STANDARD LOGARITHMIC IF AMPLIFIERS
SPECIFICATIONS

Center  Band- Dynamic Risetime

Model Freq. width ange Capability
L0502 5 mc 2me 80db 0.5 usec
L1003 10 me 3mc 80db 0.3 usec
L1505 15 me 5mc 80db 0.2 usec
L2005 20 me S5mc 80db 0.2 usec
L3002 30 me 2mec 90db 0.5 usec
L3010 3omc 10mc 80db 0.1 usec
L6002 60 me 2mc  90db 0.5 usec

L6010 60mc 10mc 80db 0.1 usec
L6020 60mc 20mc 80db 0.05 usec
L7002 70 mc 2mc  90db 0.5 usec
L12020 120 me 20 me 80db 0.05 usec

GENERAL NOTES:

1. Standard input impedance - 50 ohms.

2, Standard output impedance - 90 ohms
(cathode follower).

3. Logarithmic accuracy - ==1 db over 60
db range (minimum).

4, Lin and log outputs available - sepa-
rately or simultaneously.

5. All units employ militarized construction
and components.

6. Duty factors up to 100% (cw) can be
handled.

SPECIAL MODELS DESIGNED AND DELIVERED
WITH MINIMUM DELAY. COMPLETE
LOGARITHMIC RECEIVERS ALSO AVAILABLE.

P
Y . 7. A€
5

RHG ELECTRONICS LABORATORY, INC.
94 Milbar Blvd., Farmingdale, L.I., N.Y.
Engineering-Sales Representative:

Cain & Co., Inc.

Hotel 128
Dedham, Mass. /
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LOCAL REPRESENTATI
Wakefield Industrial Par
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COMPUTER SYSTEM SUPPLY

Input: 108,/220 VAC., 60 cps +-10% 3 phase
4 wire

Output: 4.4 VDC @ 0-12 amps. (overvoltage,

overcurrent protection)

Regulation: +0.1%

Ripple: 1 MV, peak to peak

Temp: 0-50° C

Mil Specs: Mil-E-4158, Mil-Q-9858

MULTIPLE OUTPUT SYSTEM SUPPLY

Input: 115VAC +10%, 400 cps 4109,
3 phase
Outputs: 50 VDC @ 0.25 amps
~+10 VDC @ 3.0 amps
-5 VDC @ 12 amps
-10 VDC @ 8 amps
=12 VDC @ 0.75 amps
-30 VDC @ 1.5 amps
Regulation; 19
Ripple: 8 MV, peak to peak
Temp: -29°C to +55°C
Mil Specs: Mil-1-945, Mil-Q-9858

HYPERION POWER SUPPLIES
Custom Engineered to Mil Specs.

Hyperion’s “custom engineered” power-supplies employ modular
circuit techniques, easily accessible plug-in modules and internal
modular construction, to increase mean time between failure figure
and decrease mean time to repair figure. Power supplies of this
construction have been manufactured and designed by Hyperion
for such diversified fields as airborne, shipborne, satellite, ground
support, missile support and applications which include TWT,
Klystron, High Voltage, Computer and many others. Illustrated

above are a few specific examples.

'« POWER EQUIPMENT DIVISION

127 COOLIDGE HILL ROAD, WATERTOWN, MASSACHUSETTS
TWXN: WTWN MASS 860 TEL: WA 6-0140

VE INSTRUMENT DYNAMICS, INCORPORATED
k, Wakefield, Massachusetts, Telephone: 617-245-5100

ADJUSTABLE HIGH VOLTAGE SUPPLY
Input: 420 VDC @ 1.4 amps max.

Output: Adjustable 4 KVDC to 5 KVDC
@ 2.0 ma.

Regulation: +19%

Ripple: +0.05%

Temp: 0-65°C

GROUND SUPPORT POWER SUPPLY
Input: 120 VAC 4109, 48-62 cps.
Single phase
Outputs: 145 to 155 VDC, 0-2.5 amps
10 to 16 VDC, 0-2.5 amps
6.2 to 6.8 VDC, 25 amps
Regulation: 1 and 2...0.15%, 3...2%
Ripple: outputs 1 & 2 less than 0.05%
output 3, less than 5%
Temp: 0-55°C
Mil Specs: Mil-E-4158, Mil-E-4970,
Mil-R-26474
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MERRIMACK VALLEY sygs

Survey of Comp
Applications

In the Electri{f
Power Industr

i
R. Bigelow will cover,
M eral, the applicationg N’J
puters in the elec- H‘f_g
tric power industry
with emphasis in i
the engineering and
operating fields. In

b
A

particular, three
major areas will be
discussed.

1. The use of i
] R. O. B

computers In Sys- N. E. Elect
tem planning and other engi
studies.

2. The use of computers foz:‘;’\
of system and power plant op‘:f“

3. The use of accounting ree
extract data by machine for e
ing, operating, and other ma
studies. A

The final portion of the dis
will be devoted to some speculat
to where the utility industry is k
in the future and wider use of th
puter in its operations.

1

MONDAY, NOVEMBER I

Dinner — 6:00pm — Wirth's Inc, —

42 Amesbury St., Lawrence i

Meeting — 7:30pm — Branch Hall —
173 Methuen St., Lawrence

0
A

PRECISION PHASE MET
Direct Reading in Degreesfi'
0.001 cps to 18,000 mc

Accuracy 0.05° or 1%
AD-YU ELECTRONICS, I

249 Terhune Ave., Passaic, N.
Sales Rep. - E. E. Specialists

West Concord, Mass. VO 2-8 ‘

THE REFLEGI
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To Engineers & Scientists Qualified in

COMMUNICATIONS
& INFORMATION
HANDLING SYSTEMS

FOR NEW HEADQUARTERS STAFF GROUP
AT SYLVANIA ELECTRONIC SYSTEMS

Electronic Engineers and Scientists with a background of technical accom-
plishment in advanced systems concepts are invited to exp.lore Opportumtlgs
with the new Headquarters organization now being established by Sylvania
Electronic Systems. The group will undertake planning and developm_ent of
advanced communications projects, utilizing techniques on _the frontnen:s of
technology. Their work is aimed at systems to be produced.m t_he late §Os
and early '70s — pacemakers for the future in space communications, tactical
communications and survivable communications.

» HAS YOUR CAREER SPECTRUM REACHED THIS POINT (Je. eerionce

TECHNICAL
MANAGEMENT

SYSTEMS DESIGN,
ANALYSIS

R&D NEW
TECHNIQUES

If so, you may be ready to join this small group of senior analysts. Background
in one or more of the following areas is necessary:
m COMMUNICATIONS SWITCHING with specific reference to problems
associated with analog, real time switching, store and forward systems.
® TRANSMISSION studies involving communication by voice, data and video
systems.
m COMMUNICATIONS THEORY concerned with statistical applications
associated with random noise, use of queuing theory, multi-channel loading
effect related to amplifier design.

SYLVANIA EeLectronic sysTems

Government Systems Management

for GENERAL TELEPHONE & ELECTRONICS

Please write in some detail describing your experience.
Address Mr. Erling Mostue

SYLVANIA ELECTRONIC SYSTEMS

40 Sylvan Road — Waltham 54, Massachusetts

An Equal Opportunity Employer
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Complete facts
and applications
assistance

RAYTHEON
MICROWAVE
COMPONENT

tubes, call...

GIL ROBICHAUD
FRANK GIACOLONE
GERRY CALLAHAN
at

BRowning 2-9600
Spencer Laboratory,
Burlington, Mass.

ferrite devices

and Lasers, call...
RALPH RAFFOUL at
TWinbrook 9-8080
130 Second Avenue,
Waltham 54, Mass.

magnetic components,
call...

PTG

ECHNICAL GROUP

i T
MILITARY E g EssIONAL

New Electronic System for
Tactical Air Traffic Control

HE United States Armed Services

has a requirement to provide
rapid deployment of
air traffic control
and  communica-
tions facilities in
support of air oper-
ations anywhere in
the world. A new
system, the AN/
TSQ-47 is soon to
to the
U. S. Air Force inventory to provide
air transportable facilities for naviga-
tion air traffic and landing control, and
long-range point-to-point communica-
tions,

This system includes a one-mega-
watt search radar, a precision approach
radar, and a transportable version of a
compact RAPCON, all linked by a mic-
rowave system of militarized design.
These radar components are augmented
by an air-traffic control tower, dual-
channnel TACAN, and a point-to-
point communication central. An in-
teresting application was made in this
system of airborne equipment, largely
solid state, which has been designed for
400-c/s power. Small light-weight gas-
turbine generators and compact exter-
nal air conditioners provide the re-
quired power and climate control.
Some of the features that will be dis-

R. E. DAVIS
RCA be added

ANTENNAS AND PROPAGATION

DOUBLE MEETING

system will be the application
trackers and symbol genera
microwave remoted radar x
plays.

Mr. Davis is the Program
of the AN/TSQ-47 Program
Burlington, Massachusetts and

ment, installation, and flight
electronic control and comm :
systems for airborne apph‘
Wright Field, Sperry Gyrosc
the Radio Corporation of
Mr. Davis was responsible fo
velopment of the adapters fo
bombsights to automatic pilots
stallation and flight testing of!
telemetry  equipment  of
drones; and the developmen
air speed and automatic lan
tem for the pilotless QB-47
He was the Project Manager
development of a Microwave
mand Guidance Weapon Sys '

two-way time-division data
directed a study program on a
Control System using data li

'l Y HE advance in the state of the art and the changes
matic tracking; and airborne

in the requirements of communication and radar
antennas have increased the interest in the characteristics
of their near field. Several papers on this subject have
appeared in the literature, but in all cases continuous-
aperture distributions were analyzed, or, in particular, the
tesults were not applied to determine the expected near-

mentation. He was also the

automated data link for air tr
munications (AGACS).

Types of Electromagnetic
Boundary Waves

FRANCIS J. ZUCKER

DESCRIPTION, largely qualitative, will be offered

of the diverse types of boundary waves—including
surface, leaky, lateral, creeping, and other waves—that can
propagate along interfaces. The conditions under‘whlch
these waves are excited will be specified. Applications to
antennas, waveguides, plasmas, and scattering will be
briefly indicated.

Francis J. Zucker received a B.A. from Columbia in
1945, and an M.A. in Physics from Harvard University.
During the war he served as civilian instructor in the Army
Air Corps, and as research associate in Harvard Univer-
sity’s radar countermeasures work. After some time as an
antenna engineer in industry, Mr. Zucker joined the Air
Force Cambridge Research Laboratories, where he is cur-
rently Chief of the Waves and Circuits Branch in the
Microwave Physics Laboratory. Mr. Zucker has on four
occasions been a visiting professor at Brown University

and elsewhere.

Near-Field Characteristics
of a Linear Array

point parallel to the y-axis. The excitation cu.rrent of
each dipole element was set equal to unity and its phase
adjusted so that all radiated signals
would arrive at the focal point in phase.
The radiation pattern is omnidirec-
tional, and therefore the analysis re-
duces to a two-dimensional problem.

BILL BUCKLEY WEDNESDAY, NOVEMBER 20 field characteristics of a linear array. If one considers an The charactenst'lcs _Of the data \;lnli
at Meeting — 8:00pm — RCA — Burlington on Rt.62 ! aperture D greater than 10 wavelengths (>10)), the data be pre§er.1ted, and it “{111 b.e shown t }j
TWinbrOOk 9'8400 between Rt. 3 and Middlesex Tpke., in auditorium adjacent to new procurement lob Piesented in the literature are usually limited to regions the minimum spot size 1s 0.3431 Yy
190 Willow street' vvvvvvvvvv'vvnvv""""""""""""'"""'vﬁ. at least 3 to 4 aperture widths in front of the antenna. 0.88A for both a 501 and a 5001 array. LEON J. RICARDI

From the data it is concluded that the .
angular resolution and gain of a linear array are 'mdef-
pendent of the radius of its focal line if this radius is
greater than the antenna aperture. . .

Leon J. Ricardi received his B.S. and M.S.. in Electrical
Engineering from Northeastern University in 1949. and
1952 respectively. He is currently with the MIT Lincoln
Laboratory as Leader of the Antenna Group.

In order to increase the knowledge of the near-field
Characteristics of antennas, the total electric and magnetic
fields of a linear array of dipoles having a A/2 spacing
and an overa]] length D were calculated assuming that
fach dipole radiated a spherical wave and that the induc-
tion field produced at the observation point was negligible.
The linear array was oriented along the y-axis and the
field Patterns were generated by moving the observation

Proposals, reports, and sales deadlines, etec., ¢
always too near! Especially if you have plans
in the formative stage. Our long experience
turning out electronic engineering Iiferafure‘
time (in spite of short lead times) will help
take the curse off late completion of neec
materials. Why not let us help you to insure |
happy outcome we all desire?

NEWTON CORNER PRESS, INC.

Waltham 54, Mass.

® Magnetrons a Klystrons a Amplitrons/
Stabilotrons s"0”&"Mm” Type Backward
Wave Oscillators & TWT's = Infrared
DetectorssFerrite Devices aTransform-
ers w Pulse Packages a Test Equipment

WE TAKE
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' PROFESSIONAL Technical Group on Power
§ A (PTGP) was approved by the IEEE Executive
i Committee at its meeting on August 22, 1963. This move
% of the former AIEE Power Division, with its 2400 com-

mitteemen, into the IEEE PTG structure opens the way
for fuller participation in technical activities for the estim-
ated 30,000 power-oriented members of the IEEE.

All members of the IEEE who are interested in power
will be invited to join. An informal poll of the sections,
: taken last Spring, indicated that at least 50 of the sections
| would be interested in having local chapters of a PTG
on Power. The Boston Section is already laying plans
to sponsor such a chapter, and further announcements
about its organization will appear in future issues of the
REFLECTOR.

Plans for the PTG include a monthly publication based
‘ on the present bimonthly Power Apparatus and Systems,
j with added features such as news of group and chapter
l activities, notices and reports of meetings, and abstracts of
t unpublished but available papers. Present subscribers to
| Power Apparatus and Systems will be pleased to find their
| publication expanded and appearing monthly and will
| enjoy the added privileges of PTGP membership at little
|
I
|
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or no increase in cost over the $6 annual subscription they
now pay.

IEEE POWER GROUP APPROVED

BOSTON SECTION SPONSORING A CHAPTER

Present plans are for the new PTG to be 2oV 3
a Council representing the members. Included in
cil will be all chapter chairmen, members-at-lar
uted regionally, all department and committee ¢
and the Group officers. An Administrative Com
the Council will include members-at-large, de
chairmen, and the Group officers. Related commi:
be coordinated by departments. The twelve T
Committees of the present IEEE Power Divi
subcommittees and working groups, along with a s
coordinating committee, will constitute the Techn
erations Department and will carry on many of t
tions previously performed in the Power Divisio
IEEE, and formerly in the AIEE. Five other
ments are tentatively planned: (1) Law and Pers
(2) Publications, (3) Meetings, (4) Organizat
(5) Finances.

July 1, 1964, has been selected as the date for the
guration of the PTGP. This corresponds to the |
istrative year of the majority of the sections an
and is the date on which PTG fees and Power A4
and Systems subscribers are billed. It will affor
time for the Boston Chapter to promote me
organize, and plan a program of service for th
1964-65. Membership application forms will be distr
early in 1964.

at NEREM 1963

5 BILLION CRYSTAL CON-
TROLLED FREQUENCIES!
hp 5100A/5110A Frequency
Synthesizer, pushbutton
selection of frequencies,
0.01 cps to 50 mc in steps
of 0.01 cps are derived from

; one quartz oscillator. Non-
harmonically related output 90 db down; remote program-
ming in less than 1 msec; high stability. $15,250.

All your measuring needs met with
accuracy and reliability with top value
instruments from Hewlett-Packard.

. INTRODUCING 140A
OSCILLOSCOPE for
. maximum measuring
versatility with dual
plug-in design. Offers
. . parallax-free 10x10 cm
picture on 7. 5 kv crt. Seven new vertical and horizontal
plug-ins, more to come. $575, without plug-ins.

SEE THEM IN OPERA-
TION, hp 691A, 692A

INTRODUCING Sweep Oscillators, the

P. O. Box 104 West Concord, Mass.

NOW AVAILABLE FOR

Range specifications: length, 2000 feet; width, over 400 feet; grading, = 4 inches.
Frequencies in use: L, S, C, X, K, and K bands. Boresight accuracy: 0.0006°.

MAY WE HELP YOU WITH YOUR MEASUREMENT PROBLEMS? CALL OR WRITE:

ELECTRONIC SPACE STRUCTURES CORPORATION

 first of a series of BWO
sweepers featuring PIN
- diode leveling and am-
plitude modulation. The 691A, 1 to 2 gc, and the 692A, 2 to
4 gc, sweep up and down frequency, provide level output.
691A, 692A offer amplitude, frequency and square wave
modulation, plus cw. 691A, 692A, $3500.

3440A DIGITAL
VOLTMETER
with plug-in ver-
satility. The
compact, solid state 3440A provides visual and electrical
four-digit readout, offers 0.05% accuracy, 10.2 megohm
input impedance. $1160, without plug-ins.

RENT,

The Most

Precise Antenna. MORE NEyy ,

SEE 200 WATT PULSES from the new 214A Pulse Gener- MACLUD’NG pA’OD /V-S’T;QUMENTS
ator. Big, clean 100 v pulses, positive or negative, into 50 N

ohms!

FOUR CHANNEL VIEWING with the hp 175A 50 MC Oscil-
loscope. New 1754A Four Channel Plug-in has a bandwidth
of 40 mc, sensitivity of 50 mv/cm!

3400A RMS VOLTMETER for measuring the level of noise
With a crest factor as high as 80, measuring rms value of
Pulse train, true rms voltage!

INTRODUCING the new solid state 208A Test Oscillator;
adjustable calibrated output into 600 ohms, 5 wv to 2.5
Y, 5 cps to 560 ke!

SEE WHAT YOU CAN MEASURE with the 5214L Preset
Counter, normalized rate, N periods, as well as standard
Counter measurements!

INTRODUCING NEW USEFULNESS for the hp 5245L Elec- *

Test Range in
the United States

Let us undertake your:

€78 rrROM

BOONTON ¢« DYMEC « HARRISON LABS
F.L. MOSELEY CO. ¢« SANBORN
will be at Measure-ama
® Backscatter Measuremen
® Antenna Patterns
® Boresight Patterns

Data subject to change without notice. Prices f.0.b. factory.

SERVICE WITH MOMENITUM
W [ 5 e

an affiliate of Hewlett-Packard, representing
Boonton Radio, Dymec, Harrison Labora-
tories, Hewlett-Packard, F. L. Moseley and
Sanborn Company. Offices: Burlington,

Phone: EM 9-“

tronic Counter, with a plug-in extending the maximum Massachusetts, Middlesex Turnpike, BR 2-9000; Middle-

30

Counting rate to 2500 mc! town, Connecticut, 589 Saybrook Road, DI 6-6611. 8711y
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N@W DC to 1500 Mc

Voltage Accuracy: -+2% of reading above one-{
of full scale. 0,005v minimum dc reading

Only one scale for all voltage measurements,
Prevents reading wrong scale.
Expanded scale for measurements below

Measures up to 1500 volts directly, ac or dc; no e
multipliers required.

Wide-range ohmmeter — 0.2 ohm to 1000 meg
in four ranges.

Input Impedance: AC, 25 megohms, DC, 100 meg
“‘open grid”’ (on all but 1500v
Grid current is less than 10-1

Built-in storage socket and reel for probe and

GENERAL RADIC COMPA!

MAbio soubar ¢ : : Handy storage compartment for acces:

Calibration Stability is Excellent. T :
of the Voltmeter is a stable tub
transistor amplifier. There is so
feedback that changes in tube trat
ductance or transistor current gaity

practically no effect.
I 1

Wide Frequency Range — Wi
+3 db up to 1500 Mc; resonz
frequency of probe is ab
3000 Mc.

Input Impedance: 25 megohr
parallel with 2 pf. !

Accessory Tee Connector available for uhf measurements in
coaxial systems (Type 1806-P1, $35.00).

“‘ Type 1806-A Electronic Voltmeter . . . in convenient flip-tilt case for po
Wide variety of doubles as an adjustable stand — also available in rack model.
SEE this probe tips supplied. Price either model $490 (in u.s.A)

NEW instrument at NEREM along with a Waveform Analyzer and Digital Frequency Meter

GENERAL RADIO COMPANY

WEST CONCORD, MASSACHUSETTS

Sales Engineers for NEW ENGLAND: Robert B. Richmond » Ralph K. Peterson « Stuart P. Roberts « Richard G. Rogers
Tel: 617 369-4400 = from Greater Boston, Tel: 646-7400 e« TWX: 617 369-5708






