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The unusual flow diagram on the cover indicates various combinations of saturated (S) and un-
saturated (U) states of two magnetic cores in a subharmonic oscillator and shows the many possible
sequences of states through which the cores could go during one cycle of operation. The diagram
makes it readily possible to determine which sequences satisfy the conditions necessary for para-

metric operation, as discussed on page 779.
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Here is the first of two reports on work we recently completed to help improve our
nation’s airports. This report (prepared by M. A, Warskow and E. N. Hooton of
our Department of Aviation Systems Research) describes the operations research
phase. The second report, to appear in May, will describe some of the mathe-
matical concepts and considerations.

Analyzing Airport Design

PART |

Creating airport capacity adequate to cope with the ever-inereasing
volume of air traffic requires improved runway designs, more run-
wavs, and often more airports. These improvements in some cises
will include new electronic deviees to control airport aireraf: trafhie.
For example. TRACE (Taxi Routing and Coordination Fqu'pment)
may be used to ease taxi and runway crossing problems 1o increase
capacity. Since these improvements cost a great deal, airport plan-
ners must have a reliable yardstick to measure the capacity of their
airports, They must be able to measure the improvement in service
the most important being the reduction in delays—against the cost
of new installations,

Recently, on behalf of the FAAN Bureau of Research and Develop-
ment, we studied airport operations in great detail with the object of
devising a technique that would enable planners to predict airport
capacity for any given design and stage of development. The technique
developed utilizes mathematical models to predict the average delay
caused by aireraft using any given runway system.

Sinee we were to forecast the results of actual, rather than theo-
retical, operations, the inputs to the models were based on the results
of time and motion studies of actual operations at 11 airports around
the country., Some of these data were also used to verify the «uita-
hility of our mathematical models, The results from testing the models
over a wide range of operating rates are considered satisfactory.
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Figure 1. VFR Spacing for Departure Followed by Departure

As part of our studies, we documented the actual spacings between
aircraft using a common runway/taxiway system. lt was soon ap-
parent that the pilots and controllers at the airports become more
efficient as the number of operations increases until the runway is
completely loaded. An example of this “pressure factor,” as we call it,
is shown in Figure 1, which shows the decrease in time intervals be-
tween successive departures with increasing movement rates at vari-
ous airports.
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Figure 2. Effect of Runway Turn-Off Layout

\ these airports except one ¢ Wichitar, the mixture of aireraft
was predominantly four-engine airliners. At Wichita, the trafhie con-
sisted mainly of small, light aireraft, Figure 1 illustrates the fact that
these light aireraft can space themselves much closer and can there-
fore directly affect capacity (in this case, giving an increase in ca-
pacity). Other combinations of aircraft tfor example, a jet follow-
ing a jet) have their own distinctive spacing factors. which have
heen determined for realistic inputs into the airport capacity cal-
culation. Similar data were obtained for other spacings: (1) succes-
sive arrivals, (2) departures followed by arrivals, and €3) arrivals
followed by departures. Data analysis and model development thased
on queneing theory ) went hand in hand until the most realistic model
was obtained.

By the use of the models developed. it is possible to show, for ex-
ample, in Figure 2, the increase in capacity resulting from the use of
improved high-speed turnoffs on any given runway. Note that at an
average steady-state delay of 6 minutes, the operating rate varies from
35 10 53 movements per hour, depending on the runway layout. To
determine model inputs, we must specify (as in Figure 2} the aireraft
population. the runway layout, the operating rates, the ratio of ar-
rivals to departures, and the weather.

In Figure 2, the reduction of delay resulting from the addition of
hetter turneffs can be related to cost. The reduction of cost is obtained
by placing a dollar value on the cost of delays to the aireraft await-
ing arrival or departure. This is an appreciable cost—about $15 per
minute for jet 707-type aircraft.

Thus, for the first time, the airport planner has a yardstick for
measuring airport capacity in terms that we can all understand.

A complete bound set of our fifth series of articles
is available on request. Write to Harold Hechtman at
AIL for your set.

AIRBORNE INSTRUMENTS LABORATORY

DEER PARK, LONG ISLAND, NEW YORK

A DIVISION OF CUTLER-HAMMER, INC.
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Powerlytic* Capacitors are packed with capacitance!

Designed specifically for applications requiring
maximum capacitance in small physical size, Sprague
Type 36D Aluminum Electrolytics find wide use in
power supplies for digital computers, industrial con-
trols, high-gain amplifiers, and allied equipment.
Furnished in case sizes ranging from 13%" dia. x
2%" long to 3" dia. x 4%" long, Powerlytic Capacitors
are available with capacitances which were previously
impossible to obtain in the various case sizes.

Engineered for 65 C Operaticn

In Powerlytics, Sprague’s many years of research,
design, and production experience have produced a
capacitor which allows the equipment designer maxi-
mum space economy for operating temperatures up to
65 C. This encompasses the great majority of applica-
tions in transistorized digital equipment and similar
apparatus.

Ovtstanding Performance Characteristics

Powerlytic Capacitors have not only low ESR and
low leakage currents but offer extremely long shelf
life as well. Furthermore, they have the ability to
withstand unusually high ripple currents.

Superior Seal and Safety Vents
Type 36D Powerlytics use the most reliable seal that
Sprague has developed for aluminum electrolytic

*trademark

SPRAGUE COMPONENTS

capacitors. This consists of crimping a beaded alu-
minum can onto a rubber gasket recessed in a rigid
molded cover. Pressure-type safety vents employing
silicone rubber are used on all case covers.

Choice of Terminal and Insvlating Tebe Styles

Tapped terminal inserts, often preferred for strap
or bus bar connections, are available as well as solder
lug terminals for use with permanently wired con-
nections. In addition to the standard bare case, Power-
Iytic Capacitors may also be obtained with a new
clear skin-tight plastic tube which adds very little to
the bare case dimensions. They are also available with
a Kraftboard tube.

Bread Range of Standard Ratings

Sprague’s standard line of Powerlytic Capacitors
includes 183 ratings covering capacitance values from
45 to 150,000 uF, in voltages from 3 to 450 WVDC.
Each rating is the maximum capacitance available
for a given case size,

For complete technical data on Type 36D Powerlytic
Capacitors, write for Engineering Bulletin 3431 to
Technical Literature Section, Sprague Electric Company,
235 Marshall Street, North Adams, Massachusetts.
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NEW
BELL LABORATORIES

RESEARCH FORESHADOWS

COMMUNICATIONS
AT OPTICAL
FREQUENCIES & revotutionary

new device, the continuously operating Optical
Gas Maser, now under investigation at Bell Tele-
phone Laboratories, foreshadows a whole new
medium for communications: light.

Light waves vibrate at frequencies tens of
millions of times higher than broadcast radio
waves. Because of these high frequencies, a beam
of light has exciting potentialities for handling
enormous amounts of information.

Now for the first time, Bell Laboratories’ new
Optical Gas Maser continuously generates light

waves that are ‘“coherent.”” That is, the light
waves move in phase as seen looking across the
beam.

With further research, it is expected that such
beams can be made to carry large amounts of
information. The beams can be transmitted
through long pipes. They can be projected very
precisely through space, and might be used for
communications between space vehicles.

Research with coherent light is another ex-
ample of how Bell Laboratories prepares ahead
for communications needs.

The Optical Gas Maser (above) was first demonstrated at Bell Telephone
Laboratories. Heart of unit is a 40-inch tube containing helium and
neon. Interaction between gas atoms produces a continuous, coherent
beam of infrared light that may one day be used in communications.

BELL TELEPHONE LABORATORIES

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT



One of a series of advertisements
featuring tubes for MOPA chains

QKS 622
QKS 622
QKYW7I’50A ISOLATOR A,f:l',\;f,ao,q ISOLATOR AMPLITRON

MOPA chain at S-band.

New Raytheon broadband
TWT drives Amplitron® in
high-duty-cycle frequency-
diversity applications

QKW 750A has 60 kw minimum peak power, 18 dh minimum
gain, and more than sufficient bandwidth 1o drive the QKS 622
Amplitron in S-band MOPA chain.

A new traveling wave tube—Raytheon’s QKW 750A —now makes pos-
sible a complete broadband, high-power MOPA chain at S-band.

The tube has a duty cycle of .015 and is designed for pulsed operation
over the full 2,900 to 3,100 Mc range. It provides a minimum of 18 db
gain and 60 kw peak power to drive a Raytheon QKS 622 Amplitron.
Output of the amplifier chain is in the megawatt range. A companion

tube—the QKW 782—covers the 2,700 to 2,900 Mc range.

Microwave systems designers should note that the bandwidth, peak and
average power capability, and gain characteristics of the new TWT are
well above the specified values as shown in the accompanying curve.
This fact lends a high degree of conservatism and reliability to system
design.
Write for detailed information and application service to Microwave
and Power Tube Division, Raytheon Company, Waltham 54, Massachu-
setts. In Canada: Waterloo, Ontario.

*Raytheon Trademark
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RAYTHEON COMPANY

MICROWAVE AND POWER TUBE DIVISION

BOSTON, MASS., BRowning 2-9600 « ENGLEWOOD CLIFFS, N. 1., LOwell 7-4911 » BALTIMORE, MD., SOuthfield 1-0450 e« CHICAGO, ILL., NAtional 5.4000
DAYTON, OHI0, BAldwin 3-8128 ¢ LOS ANGELES, CALIF., PLymouth 7-3151 « CANADA: Waterloo, Ont., SHerwood 5-6831
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Write for NEW 1961 Catalog NOW available.

1A MICROTRAN

RELIABILITY!

Quality is built in, not inspected in. Micro-
tran has one of the finest records of quality
in the industry.

AVAILABILITY!

Immediate delivery of stock items at fac-
tory prices from franchised distributors.
Warehouses on East and West coasts.

DELIVERY!

Fast delivery on special transformers.

v
v

Co, Inc.
145 E. Mineola Ave.

Valley Stream, N. Y.
WEST COAST WAREHOUSE: 1161 Bay Laurel Drive, Menlo Park. Cal.. 1557 North Western Ave.. Los Angeles, Cal.

Meetings

with Exhibits

<>

® As a service both 1o Members and the
industry, we will endeavor to record in this
column each month those meetings of IRE,
its sections and professional groups which
include exhibits,

it

April 1213, 1961
I5th Annual Spring Technical Con-
ference—<Electronic  Data  Process.
ing.” Hotel Alms, ( incinnati, Ohio.
Exhibits: Nr. J. R. Ebbeler. 7030 Ellen

Ave. Cincinnati 39, Ohijo,
April 19-21, 19p]

SWIRECO. South West IRE Con-
ference & Electronies Show, Dally
Memorial Auditorium and Baker Hote 1.
Dallas. Tex.

Exhibits: Mr. B. Williams. Texas Instru
ment~, Inc.. 6000 Lemmon Ave.. Dallas
9. Tex.

April 26-28, 1961

Seventh Region Technieal Confler-
ence and Trade Show. Westward 1o
Hotel, Phoenix. Ariz,

Exhibits: v, (. T,
Linger Lane,

Rovden, 912 W

Phoenix, Ariz

Hay 8-10. 1961

National Acrospace Electronies Con-
ference (NAECON). Vliami & Da
ton-Biltmore Hotel<, Dasvton, Ohio

Exhibits: Mr. Rohert J. Stein,

Second St R, 202, Davien 2. O

Vay 9-11, 196]

Western Joint Computer Conference,
1
Ambassador Hotel. Los \naeles, Cal

Exhibits: John T1. Whitloch  \seo Tates
253 Waples Mills Road. Oukton. Va
Way 22.24. 1on]
Fifth National Global

tions  Symposium
V), Sheriman Hotel,

Communica-
(CLOBECOM

Chicago, 11,

lon.  Matorol
Inc \u Bivd., Chicag
Il
Hay 22-24 196]
National  Telemetering  Conference.,

Sheraton Towers Hotel, Chicago. 111,
Exhibits: Nr. Frank Finch, 795 Gla

\ve., lrmll}.' Beach 4, Calif.

June 6-8. 1961

Armed  Forces  Communications &
Electronies Show, Sheraton Park and
Shoreham Hotels, Washington, D.C.

Exhibits: Mr. Wiiliam C. Copp, 72

Sth St.. New Yorl N.Y.
June 13-14, 196]

Fifth National Conference on Prod-
uct  Engineering & Production,
Philadelphia, Pa.

Exhibits: Mr, Paul J. Riles. Radio Corp.

of America, Building 10-6, Camden 2
N.J.

»
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SWEEP AUDIO FREQUENCIES and HIGH-Q FILTER CIRCUITS
with the Ease and Precision of RF Sweep Techniques

Sona-Swee

MODEL M

FEATURES

® Built-In Audio Detector
® Sharp, Pulse-Type Markers S Siecvuse ¢
® Logarithmic and Linear Frequency Sweep
® Both Swept and Manual Frequensy (and scope dis- SPECIFICATIONS

play) Control Frequency Range: 20 cps to 200 ke, variable.
® Variable Center Frequency Sweep Width: 20 cps to 20 ke, variable.
® Variable Sweep Width Built-In Attenuators Repetition Rate: 0.2 to 25 cps, variable.
® Zero Reference Line Price: $895.00 plus $22.00 per Marker F.O.B., Facory ($985.00
®  All-Electronic plus $25.00 per Marker F.A.S., N. Y.}

sV Ligna-Sweey®.---. sKv

ALL ELECTRONIC—AUDIO, VIDEO, VHF
SWEEPING OSCILLATOR
COVERS WIDE RANGE 200 CPS T0 220 MC.

FEATURES

From 10 mc Down to 1 ke in One Wide Video Sweep.

Highly Stable, Narrow-Band Video Frequency Sweeps (20
k¢ on Variable Bands, 200 ¢cps on Fixed).

® Logarithmic Sweep for Low-End Expansion. Linear Sweeps
0.2 ¢ps to 30 cps; Linear Sweep Locked to Line Frequency.

® Audio Sweep—200 c¢ps to 20,000 cps. 8 Fixed, Narrow-

. . For high-frequency work, the Kay Ligna-Sweep odel SK: provides

Band Video Frequency Sweeps far Repetitive Operations. 9 sweep bands, operating at fundamen:ial frequencies, for wide, stahle

® Fundamental Frequency 10 mc to 220 mc. (Widths to 30 sweeps from 10 to 220 mc. At the low end of the spectrum, an audio
mec Plus. ) frequency sweep from 200 to 20,000 ¢ps is provided.

¢ Continvously Variable Center Freqs. Direct-Reading Dial For checking high-) circuits and low-frequency tesponse characteristics,

10 ke to 220 mc. variable rq.»r:ntes dow: to 0.2 cps are.n\' wilable. This wide n'hm’n'c‘()f aweep

rates (continuous to 30 cycles, and fixe 1 60-cycle lock) makes it easy to

® High-Level RF Output—1.0-v rms Into 70 ohms. AGC'd to select that highest rep-rate which gives both an accurate response dis-

+0.5 db Over Widest Sweep. play and easiest, brightest viewing on the scope screen. A nominally

logarithmic 30-cycle sweep, most useful for studying audio and video low
¢ Price: $1295.00 F.0.8., Factory ($1425.00, F.A.S., New pass circuits, provides an expanded view of the low-frequency end.

York). while showing over-all frequency claracteristic.

Write for Complete Catalog Information

KAY ELECTRIC COMPANY
DEPT. -4, MAPLE AVENUE, PINE BROOK, N. J. CApital 6-4000

PROCEEDINGS OF THE IRE April, 1961 9A



TRUE RMS Voltmeter
with

% ACGURACY

measures
wide range of Waveforms \/\/ W i\,

BALLANTINE e 3so

features:

@ High accuracy achieved on waveforms in which
peak voltage may be as much as twice the
RMS. Not limited to sinusoidal signals.

@ Left-to-right DIGITAL READ-OUT. Fast, simple
nulling operation consists of selection of dec-
ade range by push-button, and adjustment of
four knobs for minimum meter indication.
These operations attenuate the input signal to
a predetermined value, causing a bridge cir-
cuit to be balanced by changing the current
through a barretter.

@ Temperature-controlled oven contains the bar-
retter and and ambient temperature compen-
sating resistor. Effect of ambient temperature
changes is less than 0.005%/° C from 20° C.

@ Proper NIXIE digit is lighted automatically
while bridge is being balanced. No jitter.

® Rugged, accurate. Doesn't require the extreme
care of many laboratory standard instruments.
No meter scales to read. Useful for laboratory,
production line, and in the field.

specifications:

VOLTAGE RANGE: O.1to 1199.9 v
FREQUENCY RANGE: 50 cps to 20 ke

ACCURACY: 4% 0.1to 300 v, 100 cps to 10 ke;
%% 0.1 v to 1199.9 v, 50 cps to 20 ke

INPUT IMPEDANCE: 2 megohms in parallel with 15 pF to 45 pP
POWER: 60 watts, 115/230 v, SO to 400 cps
WEIGHT: 19 Ibs. for portable or rack model

Avallable in Cabinet or Rack Models

Write for brochure giving many more details

- Since 1932 —

139 BALLANTINE LABORATORIES e

Boonton, New Jersey

CHECK WITH BALLANTINE FIRST FOR LABORATORY AC VACUUM TUBE VOLTMETERS, REGARDLESS OF YOUR REQUIREMENTS FOR

AMPLITUDE, FREQUENCY, OR WAVEFORM. WE HAVE A LARGE LINE, WITH ADDITIONS EACH YEAR. ALSO AC/OC AND OC/AC

INVERTERS, CALIBRATORS, CALIBRATED WIDE BAND AF AMPLIFIER, DIRECT-READING CAPACITANCE METER, OTHER ACCESSORIES.
ASK ABOUT OUR LABORATORY VOLTAGE STANDARDS TQ 1,000 MC.

Meetings

with Exhibits

(Contimncd from page 8.1)

June 19-20, 1961

Second  National  Conference  on
Broadeast and  Television  Re-
eceivers, O'Hare’s Inn, Des Plaines,
1.

Fxhibits: Mr. Ray Lee. Phileo Corp.,
6957 West North Ave,, Oak Park. Il

June 20:28, 1961

Fifth National Convention on Mili-
tary Electronies,  Shorcham  Hotel
Washington, D.C.

Exhibits: My, Lo David Whiteloek, 6514
Greentree Road, Bethesda 14, VM.

Tuly 10221, 1901

Fourth International Conference on
Medical Electronies & Fourteenth
Conference on  Eleetrical  Tech-
niques  in Medicine & Biology,
Waldorf-Astoria Hotel,  New  York.
N

Exhibits: Mr. Lewis Winner, 152 W,
$2nd =1 New York 360 NY.

fugust 22-25. 1901

Western Electronie Show and Con-
vention (WESCON), Cow  [Palace
and  Fairmont Hotel, San Franeisco,
Calif.

Evhibits: Mr. Don Larson, WESCON,
701 Welch Road, Palo Alto, Calif.

Neptember 6-8. 1961
National Symposium on Space Elee-
tronies & Telemetry, Albuquergue,
N
Exhibits: Mr. V. V. Myers, 2912 Texas
N.E., Albuguerque, N

October 2.4, 1961
Seventh  National  Conmmmunications
Symposium, Haotel Utica & Utiea
Municipal Auditorinm. Utiea, NJY.

Eaxhibits: Mr. R, E. Bischoff, 19 West-
minister Road, Utica. N.Y.

October 2-1, 1961
TIRE Canadian Convention, Aulomo-
tive Building, Exhibition Park. To.

ronto, Canada.

Exhibits: Business Manager, IRE Cana-
dian Convention, 1819 Yonge St To-
ronto 7, Ontario, Canada.

October 9-11, 1961

National  Electronies  Conference,
Iotel Sherman, Chicago, T

Exhibits: Mr. Rudy Nuapolitan, National
Eleetronies Conference, 228 N. LaSalle
St., Chicago, HIL

A

Note on Professional Group Meetings:
Some of the Professional Groups con-
Jduct meetings at which there are ex-
hibits. Working committeemen on these
sroups are asked to send advance data to
this column for publicity information.
You mayv address these notices to the
Advertising Department and of course
listings are free to IRE Professional
troups,

10A WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE April, 1961



New HF SSB Receiver
heart of a whole new “state of the art”

New flexibility. Building block modules make the
Westrex 600 receiving system the most versatile
communications receiver. The RF, IF, AFC, syn-
thesizer, test and power supply modules can be
arranged in any manner dictated by user require-
ments. As an example, a typical 4-voice channel
SSB circuit can be established using one RF and
four IF modules. As many RF channels as required
can be accommodated using fixed frequency or
continuously tunable RF modules. Operation can
be either “local” or “remote.”

New high performance. Significant features are:

o Extremely low third-order distortion (85-90
db) is made possible by a breakthrough in
receiver front-end design.

e The sensitivity is very high. Image and IF

PROCEEDINGS OF THE IRE April, 1961

spurious rejection is excellent. The AGC is
extremely flat over a range of 130 db.

o The SSB filters have exceptionally high per-
formance with very low pass-band phase
distortion and very steep selectivity skirts.

o Cast aluminum housings are used for the RF,
IF, and synthesizer modules, keeping radia-
tion to a fraction of common receiver values.

Learn more about this significant receiver develop-
ment. Write or phone today.

Wesrrex Corporation

A DIVISION OF LITTON INDUSTRIES
Communications Equipment Department, Section 163
540 W. 58th St., New York 19, N. Y. 1625 | St., N.W., Wash. 6, D, C.

11A



SPECIAL PRODUCTS
SPECIAL SYSTEMS
SPECIAL SERVICES

FROM A SPECIAL SOURCE

LIONEL

Special Announcement:

From its long history in the development of dependable products, the
Lionel Corporation is emerging as a new force in U.S. industry. Together with the
outstanding experience and proven products of its newly acquired subsidiaries,

Lionel represents a strong new combination...an important single-source for the

electronics industry, with dynamic management, engineering, production,

and quality control. We believe it is to the interest of every electronic, electrical,
and nucleonics engineer to investigate the products and services available

from Lionel. A capsule listing of our products follows. For full facts, fill out coupon.

from L l O N r L /'/ TELERAD, Flemington, New Jersey

R-F Systems and Components: A full line of r-f
coaxial and waveguide transmission components, plus
complete transmission systems, are offered by our
Telerad Division. These are precision products, with an
established reputation for high performance. A few of
the individual components arc: = power supplies msignal
gencrators = feeds and horns = antennas = missile radar

from

Conncctors, Tubes, Nuclear Systems: The Anton
Division of Lionel produces a wide line of precision con-
nectors and voltage regulator tubes. 1t is also well known,
of course, for its nuclear radiation-sensing tubes, cham-
bers, and nuclear systems, which are truly standards for
the industry. Anton corona-discharge V-R tubes run the
full gamut of sizes and voltage ratings . .. from subminia-
ture to miniature to standard dimensions, from 300 Volts
to 30 KV. All operate in the microampere and very low
milliampere range, with voltage tolerances of 1% when

12A WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

beacons ® mixers = duplexers = directional couplers
= rotary joints = filters m attenuators w waveguides, fixed
and flexible = frequency meters = and many other prod-
ucts manufactured to rigid industrial and MIL specifica-
tions. We welcome special orders for either components
or r-f transmission systems, constructed to your exact
requirements.

, /ANTON, Brooklyn, New York

required, *2% standard. Anton V-R tubes are highly
reliable units and are designed to meet MIL specs wher-
ever applicable. Anton precision connectors are designed
and tested to withstand severe environmental conditions
such as shock, altitude, vibration, and moisture. Offered
as standard are miniature rack and panel types, printed
circuit types, and housed rack and panel types. Special
designs are available on request. All standards are
designed to meet MIL requirements.

April, 1961



from IIOVE L', Hillside, New Jersey

Electromechanical Systems and Components:
Our central plant has for years been a major producer
of miniaturized electromechanical systems for both com-
mercial and military use. Now for the first time, we are
offering many of these components to industry at large.
Some of the components now available include: sequence
relays, latching relays, time delay and power switches,
bi-directional sequence relays, military low-energy trans-
fer switches, and a series of miniaturized D.C. and uni-
versal motors. In addition to our primarily commercial
line, we also produce miniature servo motors, servo-
mechanisms, electrical and mechanical fuses, precision
instruments, ordnance and communications equipment,
and other electronic products to customer specifications.

Our subsidiary, the LIONEL/INTERCONTINENTAL
MANUFACTURING COMPANY, at Garland, Texas,
is an important, experienced producer of rocket motor
casings, thrust nozzles, missile air frames, and other parts
and components for many weapons, including NIKE
HERCULES, HONEST JOHN and LITTLE JOHN.
We have demonstrated our competence on numerous
prime and subcontracts to the government and industry,
and have established an enviable reputation for fine
product design and delivery on schedule.

For more information on any of the Lionel Corporation’s
products, systems, or services, check your area of interest
on the coupon below, or contact us by phone or letter.

THE LIONEL CORPORATION

Hoffman Place, Hillside, New Jersey

I am interested in receiving information on the following:

[:] Frequency meters [J Antennas
[J cCoaxial lines (J Firters
] Mixers [ ] straight waveguide sections
O Duplexers [] voltage regulator tubes
[] Feeds and horns ] Precision potentiometers
[J Power supplies (1 Relays
(] signal generators ] Switches
[ Missile beacon (7] Motors
(] The complete line of Anton connectors [] Nuclear radiation sensing tubes and chambers
(] Flexible waveguide (J Nuclear systems
[] Directional couplers [J R-F transmission systems
{J Rotary joints [] Lionel facilities and capabilities
NAME ~ __TITLE
DEPT._. == COMPANY S
ADDRESS

PROCEEDINGS OF THE IRE April, 1961
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IRE News and Radio Notes

Current IRE Statistics

(As of FFebruary 28, 1961)
Membership—88,353
Sections*—110
Subsections*—29
Professional Groups*—28
Professional Group Chapters—281
Student Branchest—200)

* See March, 1961 issue for a list.
1 See October, 1960 issue for a list.

Calendar of Coming Events
and Authors’ Deadlines*

1961

Symp. on Information and Decision
Processes, Purdue Univ., Lafayette,
Ind., Apr. 12-13.

15th Ann. Spring Tech. Conf., Hotel
Alms, Cincinnati, Ohio, Apr. 12-13.

SWIRECO, Dallas, Tex., April 19=21.

7th Region Tech. Conf. & Trade Show,
Westward Ho Hotel, Phoenix, Ariz.,
April 26-28.

URSI-IRE Spring Mtg., Georgetown
Univ., Washington, D. C., May 1-4.

Electronic Components Conf., Jack Tar
Hotel, San Francisco, Calif., May
2-4.

2nd Nat’l. Symp. on Human Factors in
Electronics, Marriott Twin-Bridges
Motor Hotel, Arlington, Va., May
4-5.

Workshop in Graph Theory, University
of Ilinois, Urbana, May 6.

5th Midwest Symp. on Circuit Theory,
Allerton Park & Urbana Campus,
Univ. of Ill.,, Urbana, May 8=9.

NAECON, Miami & Biltmore Hotels,
Dayton O., May 8-10.

Western Joint Computer Conf., Am-
bassador Hotel, Los Angeles, Calif.,
May 9-11.

Microwave Theory and Tech. Nat'l.
Symp., Sheraton Park Hotel, Wash-
ington, D. C., May 15=17.

GLOBECOM V, Sherman Hotel, Chi-
cago, Ill., May 22-24.

Nat’l. Telemetering Conf.,
1., May 22-24.

Electro-Optical Devices Symp., Los
Angeles, Calif., May.

3rd Nat’l, Symp. on Radio Frequency
Interference, Sheraton-Park Hotel,
Washington, D. C., June 12-13.

Sth Nat’l. Symp. on Product Engrg. and
Production, Hotel Sheraton, Phila-
delphia, Pa., June 14~15.

2nd Nat’l. Conf. on Broadcast and Tele-
vision Receivers, O’Hare Inn, Des
Plaines, Ill., June 19-20.

MIL-E-CON 1961, Shoreham Hotel,
Washington, D. C., June 26-=28.

JACC, Univ. of Colorado, Boulder, June
28-30.

Int’l. Conf. on Elec. Engrg. Education,
Syracuse, N. Y., June.

Chicago,

* DL = Deadline for submitting ab-
stracts.

(Continned on page 154)
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SWIRECO ANNOUNCES
PROGRAM MODERATORS

Maoderators for twelve technical sessions
have been announced for the 13th Annual
Southwestern FRIES Conference and  Elec-
tronics Show (SWIRECO) in Dallas, Tex,,
o April 19-21, 1961, at the Dallas Memorial
Auditorium and the Baker Hotel.

According to technical program chair-
man, Orville Becklund  of Instru-
ments, Ine., the moderators and their
panels are:

Dr. H. Huskey, University of California,
Berkeley, “Computer Design™ and “Com-
puters”™; Dr. G. 1. Moore, Fairchild Semi-
conductor Corp., Palo Alto, Calif., “Semi-
conductor Devices™; F. Hefer, Dresser Flee-
tronies,  Houston,  Tex., “Microminiature
Devices and Digital Design™: Maj. ], k.
Steele, MU, Wright Air Development Div,
Wright-Patterson AFB, Ohio, “Bionics and
Medical Electronics.”

M=o, Prof, W, L. Ilughes, Oklahoma
State University, Stillwater, “Magnetic De-
vices" Gl T Bennett, Curtis Mathes Manu-
facturing Co., Dallas, “Equipment Design™;
Dr. \W. . Hartwig, The University of
Teaas, Austin, “Circuit Theory™; J. C.
MeElroy, Collins Radio Co., Cedar Rapids,
lowa, “Communications and Telemetry™;
Dr. J. F. Reagan, Chance Vought Corp,,
Dallas, Tex., “Svstems™; Dro H. T Born,
Geophysical Research Corp., Tulsa, Okla.,
“Geophysies™; and F. C. Swith, Jr., Danne-
miller-Smith, Ine., Houston, Tex., “Indus-
trial Electronics.”™

Dre. W, WL Hagerty, Dean of the College
of Engineering, The University of Texas,
Austin, will moderate a panel on engineering
education,

Dr. Lloyd V. Berkner, President of the
RIS, will he a special guest speaker at the
Conference, His topic is “Graduate Eduea-
tion in the Southwest and the Graduate Re-
search Center.” Dr. Berkner will address the
entire Conference at a special session on
Thursday afternoon, April 20, in the Dallas
Memorial Auditorium.

It was also announced that F.o ], Ocna-
schek has replaced FooJo Fogarty, Chance
Vought Corp., Dallas, as registration chair-
man for the Conference. Preregistration and
hotel reservation forms are available from
Mr. Oenaschek at Collins Radio Co., 1200
N. Alma Rd., Richardson, Tex.

Texas

PROFESSIONAL GROUP NEWS

At its mecting on February 14, 1961, the
IRE Exccutive Committee approved the fol-
lowing new chapters: Joint PG on Antennas
and Propagation and Microwave Theory and
Techniques— Scattle Chapter; PG on Auto-
matic Control— Pittsburgh Chapter; PG on
Engineering Writing and Speech —'I'win
Cities Chapter; PG on Military Electronics
—Omaha-Lincoln Chapter; PG on Military
Electronics—Ottawa Chapter; and PG on
Radio Frequency Interference—I’hiladelphia
Chapter.

IR CanapiaN CONFERENCE
ANNOUNCES Niw MEETING DATES

The 1R Canadian Electronies Confer-
ence annonnces that the dates for its 1961
meeting have been changed from October
4-6 1o October 2-4. In addition, the name of
the Conference has been changed officially
to “IRE Canadian Electronies Conference.”
The deadline for submitting abstracts of
papers to be presented at this Conference
has been et at May 15, 1961,

RELIABILITY TRAINING COURSE
To BE HELD IN SYRACUSE

The arrangements for a Northeast Re-
Kability Training Course, sponsored jointly
by the IRE and the Electronic Division of
the American Society for Quality Control,
have been completed. The course will he
held at the Sheraton Inn in Syracuse, NU Y.,
on May 22-27, 1961,

During the past decade, the field of relia-
bility engineering has grown rapidly. Relia-
bility specifications are becoming contmon
form in military contracts, and understand-
ing of their significance from a cost stand-
point as well as from a 1echnical standpoint
is becoming vital.

Companies sending  representatives to
this Reliability Training Course will henefit
direetly. Completion of this course will equip
the individual with the basic tools and
knowledge required to pursue a systematic
approach to reliability problems and to up-
grade the reliahility jobs in his company.

Persons spending a majority of their time
on reliability work such as analysis testing,
design review, statistical guality  control,
component application, maliunction report-
ing, ete., will benefit most from this course
which is designed to furnish techniques for,
and practice in, <olving day to day problems
in component and system reliability. The
course will be especially helpful for the mili-
tary, aircraft and missile industry, and for
the military electronic component and sys-
tems manufacturer, but it is not limited to
problems in these fields,

The course will be directed by foremost
consultants in the teld of reliability and
quality control. Classes will total 50 hours,
from 9 a.M. Monday, May 22, until 4 roy.
Saturday, May 27. In the evenings noted
guest speakers will talk and lead discussions
on various aspects of reliability. Registration
is limited to 35 persons in order to preserve
an atmosphere of individual tutorship.

Registration is open to all applicants and
is complete only upon the receipt of the full
registration fee, which includes the cost of
course materials, lunches, and one dinner.

The registration fee of $225, as well as
the name, address, and company affliation
of the registrant, should be sent to the Regis-
trar: Mrs. N. ], MeAfee, 2100 Tucker Lane,
Apt. A-8, Baltimore 7, Md. For further in-
formation, contact: F. A, Gall, Chairman,
Reliability Training Course, General Elee-
tric Co., French Road, Utica, NU Y.

April, 1961



ProGraym HiGHLIGHTS OF
MIL-E-CON 1961 ANNOUNCED

Five state-of-the-art reports by special-
ists will highlight the technical program of
the Fifth National Convention on Military
Electronics (MIL-E-CON 1961), according
to Harry Davis, Chairman of the Technical
Program Committce.

MIL-E-CON 1961 will meet at the
Shoreham  Hotel, Washington, D. C., on
June 26-28, 1961, This annual meeting is
sponsored by the Professional Group on
Military Electronies of the IRE. Major
General Fo L. Ankenbrandt, USAF (Ret.),
member of the Technical Staff of Defense
Electronic Products, RCA, Camden, N. J.,
i Convention President for MIL-E-CON
1961.

The topics and sponsors of the five state-
of-the-art sessions are: Low-Noise Ampli-
fiers, Dr. M. N. Lebenbaum. Airborne In-
struments Laboratory; Computer Technol-
ogy, Dr. S0 NL Alexander, National Bureau
of Standards; Space Physics, Dr. R, Jastrow,
National Aeronauties and Space Adminis-
tration (NASN); Plasma  Physics, Prof.
W. K. Kahn, Polytechnic Institute of Brook-
Iyn; and Radio and Radar \stronomy, Dr.
J. P. Hagen, NASA.

The United States Air Force Research
and Development Command (ARDC) will
sponsor five classified sessions at MIL-J-
CON 1961. Tentative arrangements have
been made for the following topics to be dis-
cussed: Anti-Submarine Warfare, Office of
Naval Research; Aerospace Physics, Aero-
space Corporation; Command and Control,
Mitre Corporation and Command and Con-
trol Development Division, ARDC; Satel-
lite Communications, U. S, Army Research
and Development Laboratories and Defense
Communications  Agency; Project DE-
FENDER, Advanced Research DProjects
Agency,

The 1961 Conference Proceedings will be
distributed free to all registrants at the Con-
vention and will contain the unclassified
papers, except those presented in the state-
of-the-art sessions,

In addition to hearing technical papers
at a total of 25 sessions, registrants will see
displays of components, instrumentation,
equipment and systems of particular inter-
est and significance in military electronics,
According to L. D. Whitelock, Exhibits

Chairman, more than half of the 214 exhibit
booths had already been reserved by the
middle of February. The exhibits will also
be open to the scientific public.

More than 5000 engineers, scient sts, and
executives from industry, government
agencies and laboratories, and universities
attended MIL-E-COX 1960, and an even
larger attendance is indicated this vear.

“HIERO” CONGRESS
To BeE HELp 1xn Mav

The Congress on fazards of Electromag-
netic Radiation to Ordnance, sponsored by
the U, S, Naval Weapons Laboratory, Dahl-
gren, Va,, will be held at the Franklin Insti-
tute, Philadelphia, Pa., on May 24-26, 1961,

The purpose of this Congress is to review
the present state of knowledge of the hazards
to ordnance from environmental radio fre-
quency helds. The program is to include
progress of current investigations, surveys
and discussions of new ideas, techniques,
components, and materials, and anticipation
of future needs. It is believed that the Con-
gress will provide for exchange of informa-
tion and ideas, stimulate efforts toward early
solutions to present problems, help to iden-
tify new problem areas, serve as a means of
reviewing over-all program objectives, and
provide, in the Proceedings, a state-of-the-
art report.

Plans call for the presentation of formal
papers and informal discussion periods. Pro-
ceedings will be distributed 1o attendees at
a later date. The following subjects are
tentatively scheduled:

1) Determination of Extent of Hazard
of Current Weapons—Testing and Analysis,
[nstrumentation and Measuring Techniques,
and Theory and Prediction.

2) Fixes for Existing Weapons—Com-
ponents and Materials, Systems, and Evalu-
ations.

3) Optimum Design Features and Speci-
fications.

Seeret security clearance and, in case of
non-government organizations, certification
of need-to-know by the cognizant military
agency will be required for attendance.

Further details, security forms, and hotel
reservations information will be mailed di-
rectly by the Franklin Institute at a later
date.

Call for Papers

1961 \WESTERN ELECTRONIC SHOW AND
CoxnvienTioNn (WESCON) I

August 22-25, 1961

Cow Palace, San Francisco, Calif.

The 1961 Western Electronic Show and Convention now issues a call for papers

for its 1961 meeting, which is to be held August 22-25, at the Cow Palace in San
Francisco, Calif.

Prospective authors are required to submit 100- to 200-word abstracts and 500- to |
1000-word detailed summaries of their papers by May 1, 1961, in order to be con- |
sidered for inclusion in the program. They will be notified by June 1, 1961, of ac- |
ceptance or rejection of their papers.

Submissions should be sent to: E, W. Herold, ¢/o WESCON's Northern California
Office, 701 Welch Road, Palo Alto, Calif.
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Calendar of Coming Events
and Authors’ Deadlines*
{Continued from page 14A)

4th Int’l. Conf. On Medical Electronics
& 14th Conf. on Elec. Techniques
in Medicine & Biology, Waldorf-
Astoria Hotel, N. Y., N. Y., July
16-21. (DL*: April 1, 1961, H. P.
Schwan, Moore School of E.E., Phil-
adelphia 4, Pa.)

WESCON, San Francisco, Calif., Aug.
22-25. (DL*: May 1, E. W. Herold,
WESCON North Calif. Office, 701
Welch Rd., Palo Alto, Calif.)

3rd Int’l. Conf. on Analog Computation,
Belgrade, Sept. 4-9.

1961 Nat’l. Symp. on Space Electronics
and Telemetry, Albuquerque, N. M.,
Sept. 6~8.

Joint Nuclear Instrumentation Symp.,
North Carolina State College, Ra-
leigh, N. C., Sept. 6-8.

Engrg. Writing and Speech Symp.,
Bellevue Stratford Hotel, Phila-
delphia, Pa., Sept. 14-15.

9th Ann. Engrg. Management Conf.,
New York, N. Y., Sept. 14-16.

10th Ann. Industrial Electronics Symp.,
Boston, Mass., Sept. 20-21.

7th Nat’l. Communications Symp.,
Utica, N. Y., Oct. 2-4. (DL*: June
1, R. K. Walker, 34 Bolton Rd., New
Hartford, N. Y.)

IRE Canadian Electronics Conf., Auto-
motive Bldg., Toronto, Canada,
Oct. 2-4.

IRE Canadian Conv., Exhibition Park,
Toronto, Can., Oct. 4=6.

Nat’l. Electronics Conf., Chicago, Ill.,
Oct. 9=11.

Sth Nat’l. Symp. on Engrg. Writing and
Speech, Kellogg Ctr. for Continuing
Education, Michigan State Univ.,
East Lansing, Oct. 16~17. (DL*:
July 15, J. Chapline, Philco Corp.,
Computer Div., 3900 Welsh Rd.,
Willow Grove, Pa.)

East Coast Conf. on Aerospace &
Navigational Electronics, Lord Balti-
more Hotel, Baltimore, Md., Oct.
23=25.

URSI-IRE Fall Mtg., Univ. of Texas,
Austin, Oct. 23=2S.

PGNS 8th Ann. Mtg., Hotel Riviere,
Las Vegas, Nev., Oct. 23-26.

Elec. Tech. in Medicine & Biology
Conf., Univ. of Nebraska, Lincoln,
Oct. 26=27.

Symp. on Instrumentation Facilities for
Biomedical Res., Sheraton Fonte-
nelle Hotel, Omaha, Neb., Oct. 26~
27.

1961 Electron Devices Mtg., Sheraton-
Park Hotel, Washington, D. C., Oct.
26—-28.

Radio Fall Mtg., Hotel Syracuse, Syra-
cuse, N. Y., Oct. 30-31.

NEREM, Boston, Mass., Nov. 14-16.

MAECON, Kansas City, Mo., Nov.
14-16.

PGVC Conf., Hotel Leamington, Min-
neapolis, Minn., Nov. 30-Dec. 1.
Eastern Joint Computer Conf., Shera-
ton-Park Hotel, Washington, D. C.,

Dec. 3-7.

1962

8th Nat’l. Symp. on Reliability and
Quality Control, Statler Hilton Ho-
tel, Washington, D. C., Jan. 0-11.
(DL*: May 15, 1961, E. F. Jahr,
IBM Corp., Owego, N. Y.)

* DL = Deadline tor submitting ab-
stracts.




TINIS To MEET IN BRUSSELS

The 8th Annual International Meeting of
The Institute of Management Sciences will
be held in the Palais des Congris at Brussels,
Belgium, on August 23-26, 1961, The follow-
ing topics will be included in the program:
1) Programming under Uncertainty, 2) Sim-
ulation and Gaming, 3) Rational Investment
Decisions, 4)  Organization  Theory  and
Analysis, 5) Subjective and Objective Prob-
ability, 0) Reality and Theory in Manage-
ment Science, 7) Adaptive Svstems, and 8)
Behavioural Sciences. Arrangements will he
made for meetings of the colleges, and special
sessions are also being planned, including
one which will be devoted to reports on re-
~earch from the newly founded International
Center for Management Science at Rotter-
dam, The Netherlands.

The registration fee is 812 for TINMS
members and $15 for others. Registration for
North Americans is handled by 11 HL
Cauvet, Fxecutive Director of TIMS, 230
North St., White Plains, N. Y. Al other
registrations are handled by Max Duval,
Office Belge pour I'Acroissement de L Pro-
ductivité, 60, rue de la Concorde, Brusscels,
Belginm. The registration will be elosed on
April 1, 1961. Prospective participants who
fail to apply before that date are advised to
write to Dr. Jacques Drize, Chairman of the
Local Nrrangements Committee, Depart-
ment of Economics, University of Louvain,
Lomvain, Belgium; no guarantee can be
given that registration will then be possible
in view of space limitations. Participants
who want to contribute a paper are required
to submit either the paper or an adequate
abstract to the Program Chairman, Profes-
<or W. W, Cooper, Graduate School of Tna-
dustrial Mdministration, Carnegie Institute
of Technology, Pittshurgh 13, Pa.

CHANGES INDICATED
ror 1961 WESCON ProGrAM

Early planning of the technical program
for the 1901 \WVESCON has developed sev-
cral points of immediate interest to authors
expuecting to participate in the convention
Aungust 22-25, 1901, in San Francisco.

1. AW, Herold, Chairman of the Techni-
cal Program Committee, recently reported
for X, J. Morris, WESCON Board Chairman,
and Dr. J. V. N. Granger, Convention 1i-
rector, the decision of the \WESCON Bourd
to reproduce individual preprints of the
papers. They will be made available at a
nominal charge in advance of the presenta-
tions,

Authors scheduled for the technical pro-
gram will be asked to submit papers to
WESCON  Headquarters in reproducible
form by July 1, 1901,

There will be no restriction on authors
for post-convention publication of their ma-
terial in journals and magazines of choice.
\uthors will be encouraged to seek publica-
tion, and are assured of assistance from
WESCON.

The Techaical Program Committee has
decided to develop further the “new look”
ipproach initiated at the 1959 WESCON.

In this approach, technical sessions will
mclude invited discussion of all formal
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papers by internationally known experts, as
well as floor discussion, thereby enhancing
interest considerably over presentation of
the papers alone. In addition to submitted
papers, the committee promises to exploit
new media for exceptional invited papers
and expects the program’s content to be the
best in history.

Although all the detailed session topics
are not yet available, it is expected that most
professional groups of the IRE will be repre-
sented.

It was further announced that a special
radio astronomy session will be held jointly
with the International Astronomical Union,
whose worldwide members will he meeting
simultancously at Berkeley, Calif.

Among the program departures, special
attention will be given to the generation,
detection and application of coherent infra-
red and optical electromagnetie radiation,
using the latest quantum-clectronic tech-
niques.

Still other ses<ions are planned for other
new advances in the electronic art, for which
the committee has requested particular sug-
gestions.

Prospective authors are asked to send
100-200-word abstractz and 300-1000-word
summaries for committee use by May 1,
1961. Submissions are to be directed to the
attention of 12 W, llerold at WESCON's
Northern California Othice, 701 Welch Road,
Palo Alto, Calif. Notilications of acceptance
or rejection will be made by June 1, 1961,

PGPEDP AxNoUNCES
JUNE CONFERENCE

The Fifth Annual Conference of the Pro-
fesstonal Group on Product Engineering and
Production (PGPEP) of the IRE will be
held at the Sheraton Hotel in Philade phia,
Pa., on June 14-15, 1961. The program,
entitled *Mechanical Engineering in Space
Age Electronies,” will consist of four main
sessions: 1) Resecarch—*Better  Products
throngh Advances in Design Technology,”
Dr. N, N. Goldsmith, RCA consultant,
moderator; 2) Digital Technology—“Com-

puters and Data Processing,” 1. Auerbach,
President, Auerbach Electronies, modera-
tor; 3) Packaging--“Packaging Applica-
tions for Missile and Space Vehicles,” . B.
Durvea, GE Staff Engineer, moderator; 4)
Systems  Technology—=Systems  Engineer-
ing and Related Research-Development,”
Dr. H. Krutter, Chief Scientist, USNADC,
Johnsville, PPa., moderator.

Approximately 30 firms will exhibit prod-
ucts pertinent to the technical program of
the Conference.

In addition to the regular program, T. .\
Smith, of RCA, and another prominent
speaker will deliver talks on subjects which
will be announced at a later date.

The Conference committee consists of
the following: Chairman, P, Riley, RCN\;
Vice Chairman, F. Dougherty, Turbo Ma-
chine Company; Program  Chairman, ).
Knoll, RCA; Registration, \W. Welsh, RC\;
Arrangements, W, Hennessy, Burroughs;
Exhibits, .\, Ansley, Arthur Ansley Com-
pany, and L. Schwartz, Remington Rand
Univac; Publicitv. R, Renner, Turbo Ma-
chine Company, and 1. Olson, RCA.

DiENvVER RESEARCH INSTITUTE
ANNOUNCES SYMPOSIUM

The Denver Rescarch Institute of the
University of Denver will hold its 8th An-
nual Symposium on Computers and Data
Processing at the Elkhorn Lodge in Estes
Park, Colo., on June 22-23, 1961. The con-
tinuing theme of this series of meetings has
heen the advanced treatment of basic prob-
lets in computer technology. Papers will be
presented in the fields of Components and
Devices, Logic Design, Philosophy of Com-
puter Design, and Computers and Educa-
tion.

Although it is anticipated that the pro-
gram will be comprised largely of invited
papers, a limited number will he selected
from papers submitted without invitation.

For further information, contact: W, 1L

Eichelberger, Denver Rescarch  Institute,

University of Denver, Denver 10, Colo,

P. K. McElroy (left), Chairman of the PGRQC, presented the “1960 IRE Professional Group on Reliability

and Quality Control Award™ to the joint recipients, R.

L. Easton and M. T. Votaw (center and right), ol the

Naval Rescarch Laboratories, at the Seventh National Symposium on Reliubility and Quality Control, which
was held at the Bellevue-Stratford Hotel, Philadelphia, Pa., on January 9 11, 1901,
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SUPER POWER KLYSTRONS

Varian Associates has developed quantity production techniques for the

super-power VA-842 amplifier klystron.
' These mighty tubes are the largest production-model Klystrons in the
n world. VA-842 tubes operate at 400-450 Mc., providing 75 kW average

| ’ | power and 1.25 megawatts peak power. 40 db gain, efficiency to 40%.
» y Pulse duration: 2000 microseconds.
‘ u a n l y ' Varian’s broad experience in the design and manufacture of super-power
}
Production
‘ -

tubes made possible the VA-842's record transition time from drawing
board to delivery and acceptance—just nine months!

I EATURES » Tunable 400 to 450 Mc. 75 Kilowatts Average 40 db Gain
» 1.25 Megawatts Peak » Efficiency over 40% = Pulse duration 2000 microseconds

associates

Varian’s production capacity in
super-power tubes may be of use

to you. For full information and BOMAC LABORATORIES, INC.
technical data, write Tube Division. VARIAN ASSOCIATES OF CANADA, LTD.
S-F-D LABORATORIES, INC.
SEMICON ASSOCIATES, INC.
SEMICON OF CALIFORNIA, INC.
VARIAN A. G. (SWITZERLAND)

PALO ALTO 2, CALIFORNIA
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IRE BEGINS WORK IN
NUCLEAR INSTRUMENTATION

At its 25th Annual Meeting in New
Delhi, India, last November 1-12, the Inter-
national Electrotechnical Commission (1EC)
began standardization activities in the held
of nuclear instrumentation. The [EC, with
the ultimate objective of enhancing inter-
national trade, functions mainly through
specialized technical committees which for-
mulate recommendations in various electri-
cal technologies. These recommendations
are reviewed and ratified by 33 wmember
countries, The [EC emphasizes the engineer-
ing aspects of international electrotechnol-
ogyv, as compared to other international sci-
entitie bodies that stress definitions of funda-
mental quantities, terminology, etc.

Organized at the suggestion of West Ger-
many, TC-45 on Electrical Mecasuring In-
struments Used in Connection with lonizing
Radiation met to define its scope, its method
of operation, and to initiate activities in the
area of nuclear instrumentation. As a first
task, the committee reviewed in detail a
draft recommendation on safety prepared by
the secretariat. The following countries were
represented at its deliberations: Belgium,
(Communist) China, Czechoslovakia, France,
India, Sweden, UK., U.S.\A,, and West Ger-
many.

The chairman of TC-45 is W, H. Hamil-
ton of Westinghouse—RBettis, while the scc-
retariat is in West Germany (Dr. J. Troger,
Siemens and Halske). U, S. delegate was Dr.
A. B. Van Rennes of United Research Inc.
(Hamilton is also Chairman, and Van
Rennes a member of American Standards
Association’s Sectional Committee N-3 on
Nuclear Instrumentation. This committee is
sponsored by the IRE.)

Four working groups were constituted in
TC-45, each of which plans to formulate one
recommendation during the coming year.
Members of each working group in various
countries cooperate in arriving at suitable
details of a recommendation, after which it
is submitted to each [EC member country
for formal ratification. The recommenda-
tions are expected to be based on standards
already compiled, or in process of develop-
ment, in one of the member countries. The
four working groups are:

a) Terminology. Chairman: France—
J. Auzouy, Inspecteur General au
Commissariat a I'Energie Atomique,
127 Rue de I'Universitat, Paris 7.

b) Safety  Requirements.  Chairman:
U.K.—8. ]. Dagg, c/o Central Elec-
tricity  Generating  Board, Friars
House, 157/168 Blackfriars Road,
l.ondon.

c) Interchangeability. Chairman: Ger-
manv—~>Prof. Dr. K. Franz, Tele-
funken  Forschungsinstitut,  Ulm

(Donau), Soflingerstr 100,

d) Reactor Instrumentation. Chairman:
U.S.A~—Dr. A, B. Van Rennes,
United Research Inc., 138 Alewife

Brook Parkway, Cambridge 40, Mass.

The 26th Annual Mecting of TEC will
convene in Switzerland during the summer
of 1961, TC-45, however, expects to meet

Hosts for the New Delhi 1EC meeting
were the Indian Standards Institution and
the Indian Government, which, in addition
to providing excellent conference facilities
for the 330 delegates, afforded many off-
hour opportunities to learn about Indian
culture, customs, and industrial progress
through local tours, visits to research labora-
tories, and through cultural programs.
Notable among these opportunities were
trips to the historical city of Agra (site of the
Taj Mahal) and to the large Bakra-Nangal
power dam in the state of Punjab.

NERENMI 1961
IsstvEs CaLL For Pareks

Technical papers deseribing significant
original advancements—I{ocused on research
and development——are invited for presenta-
tion at the 1961 Northeast Electronies Re-
search and Engineering Meeting (NERIEN),
which will be held on November 14 16,
1961, in the Commonwealth Armory and the
Somerset Hotel, Boston, Mass.

This year's meeting will feature a marked
departure in technical program format, scope
and size, as well as type and number of ex-
hibits. The program will include many in-
vited state-of-the-art tutorial sessions, dis-
cussion panels, as well as contributed topical
papers on new developments.

All IRE member registrants will receive
at the Conference, free of additional charge,
a copy of the NEREM Ricornp, a printed
200-page conference report with 600-1000-
word digests (supported by drawings and
photographs) of every paper presented at
the meeting.

.\ suggested, but not inclusive list of sub-
ject arcas for NERENM 1961 is as follows:

Computers—Logic, Design, Applications
and Components,

Microwaves—Components, Interaction

I’henomena, and Diagnostics.
Systems—Surveillance, Communications,
Radar, Guidance, Data-Handling.
Plasma—Theory and  Applications  as
Energy Convertors, Millimeter-Wave
Generators.

Solid-State  Devices—Semiconducting,
Paramagnetic, Ferrimagnetic, Ferro-
magnetic, and Ferroelectric.

Engineering  Management—D>Marketing,
Production Techniques, Reliability.

Communication and Control—Theory
and Applications,

Also, Antennas and Wave Propagation,
Medical Electronics, Microelectronics
and Electron Devices.

To permit the development of well-
integrated technical sessions, speakers are
requested to furnish cither complete papers
or $00-500-word abstracts, in triplicate, plus
50-word summaries for advance program
mailings.

All material should be mailed on or be-
fore June 135, 1901, to the NEREM 1961
Program  Chairman: F. K. Willenbrock,
Pierce Hall, Harvard University, Cambridge
38, Mass.

Authors will be notiied of paper accept-
ance or rejection by August 1, 1961, For
further information, contact: .. Winner, 152
W, 42 St NLYL 36, N. Y., or telephone
BRyant 9-3125.

AIR FORCE MARS
ANNOUNCES SCHEDULE

The schedule of broadcasts of the \ir
Force MARS Eastern Technical Net, op-
erating Sundays from 2 to 4 .M. EDT on
3295, 7540, and 15,715 ke, has been an-
nounced as follows:

April 16—“Modern Techniques in Speech
Communications,” Captain |. D. Griffiths,
USAF, Rome Air Development Center.

April 23—“Basic Electronies for the Ra-
dio Amateur,” P. . Hatfield, General Elec-
tric Company.

April 30—*Custom Building Via Home
Construction,” E. A. Neal, General Electric
Company.

May 7—"Telemetry: Modern Concepts
and Applications,” W. Bonney, Tele-Dynam-
ics Division, American Bosch-Arma Corpo-
ration.

Dr. Lloyd V. Berkner, President of the IRE, was the main speaker at the Washington Section Annual Ban-
quet, which was held on Saturday, February 11,1961, at the Statler Hilton Hotel in Washington, D.C.The Honor-
able R. E, Lee, of the Federal Communications Commission, acting as guest chairman, presented Fellow, Student,

separately i the f: ssiblyv 1 and Patron Awards. Shown in the above photograph are (left to right): B. S, Melton, Vice Chairman of the
cp‘lr !'l('_\ dur ng e fall, p()ﬁsll)]) 0y Washington Section; C. R. Busch, Secretary: R. E. Lee, FCC Commissioner; Dr. Berkner; C. L. Engleman,
Austria. Treasurer; and D. C. Ports, Chairman.
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~ Grid
- Modulated

[0 2000V Ebb

WL/,

Geramic Planar Triode

Grid-modulated to 2000V Ebb, 3.0 a ib, ML-7815 can provide a pulse width of 6 usec at a
0.0033 Du. In plate-pulsed service the ML-7815 offers similar ratings to 3500 v eb.

Unusual high voltage stability is assured (for high altitude operation) by the extended, ceramic,
grid-anode insulator. The new arc-resistant nickel matrix cathode minimizes high-voltage

breakdown by a factor several times that of conventional types.

Send for Machlett UHF Planar Tube Brochure

Subsidiary of Roytheon Company
—
The Machlett Laboratories, Inc.

Springdale, Connecticut
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Rapio ProrPAGATION COURSE
ANNOUNCED BY NBS

The National Bureau of Standards will
present a three-week course in Radio Propa-
gation this summer, according to a recent
announcement by Dr. F. W, Brown, Direc-
tor of the NBS Laboratories in Boulder,
(.()ll).

The course is designed to give scientists
and engineers from universities, industry
and government agencies access to the latest
advances in radio propagation research, and
to show how this knowledge cin best he ap-
plied to the design of systems for radio com-
munication and navigation. It will consider
the entire range of useable radio frequencies,
and will extend into the types of propagation
which are being explored for the future.

The problems of sending a radio wave
through the lower and upper atmosphere
will be considered in two separate sections
which may be taken individually or in suc-
cession, The first, a one-week course in
Tropospheric Propagation, will be oftered
July 3l=August 4; the second, a two-week
course in lonospheric Propagation, will be
offered August 7-18. The problem of “static”™
or radio noise— of atmospheric, man-made,
or cosmic sources— will be considered in the
section on lonospheric Propagation. In both
sections, the continuing emphasis will be on
those elements of propagation which affect
system design and frequeney allocation.

Prerequisites for the course are  the
bachelor's degree in electrical engineering,
physics, or other suitable academic or prac-
tical experience. The tuition will be $100 for
‘Tropospheric Propagation, 8200 for lono-
spheric Propagation, or 8300 for the entire
course.

Registration will he limited and early ap-
plication should be made to ensure consider-
ation. Further details of the course and
registration forms will be available March 1,
1961, from: E. H. Brown, Educational Di-
rector, Boulder Labs., National Bureauw of
Standards, Boulder, Colo.

AverBach RECEIVES
PHILADELPHIA SECTION AWARD

Isaac 1.. Auerbach (§8'46-N"49 SM'52
F’58), President and Techuical Director of
PPhiladelphia’s Auerbach  Electronics Cor-
poriation has been cited by the Philadelphia
Section of the FRE in a special award for “his
personal  contributions, stimulation, and
leadership in the international exchange of
information in  the clectronic  computer
tield.”

The award, first of its kind ever given by
the organization, was presented at a Fel-
lows" Night banquet, February 11, 1961, at
the Philadelphia Cricket Club by W. T,
Sumerlin (8'34-V40- M'44-53°50), Chair-
man of the 1RE's Philadelphia Section.

The plaque was presented to Mr. Auer-
bach in recognition of “his many services in
the advancement of the information proc-
essing sciences both here and abroad.”

Mr. Auerbach is President of the Inter-
national Federation of Information Proc-
essing Societies, with a Sceretariat in Zurich,
Switzerland. IFI1PS s a society of societies,
with representation from the technical so-
cieties of seventeen nations, dedicated to the
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advancement of the information processing
sciences for the benefit of mankind.

Mr. Auerbach was one of the leading
figures in the organization and development
of this international organization to foster a
greater interchange of information about the
computer and information processing field.
He is also the United States Representative
to [IF1PS via the National Joint Computer
Committee (IRE, NEE, ACM). He has
been active in fostering exchanges of infor-
mation about the burgeoning  computer
tield for many years, first hringing together
local IRE-ATEE groups for this joint pur-
pose in 1950, and serving as Scientific Ad-
visor to UNESCO on Automation and In-
formation Processing from 1957 to 1960.

He helped to organize the UNESCO-
sponsored First International Conference on
Information Processing, June, 1959, in
Paris. On this occasion, the City of Paris
awarded him its Grand Medal for the key
role he played in the success of the first such
technical conclave.

Mr. Auerbach is a graduate of the
Drexel Institute of Technology, Philadel-
phia, Pa., and earned the Master's degree
in applied physics at Harvard University,
Cambridge, Mass.

Also hailed at the IRE dinner was Dr.
Britton Chance (M'46-SM'16-F'51), of the
University of Pennsylvania, Philadelphia,
who won the 1961 Prize Award of the Phila-
delphia  Section's  Professional Group on
Bio-Medical Electronics. The following four
newly-elected Fellows of the IRE were intro-
duced: J. F. Fisher (SM'48-F’60), of the
Philco Corporation; Y. H. Ku (SM'53-
F'60), of the Moore School of Electrical En-
gineering, University of Pennsyvivania: V. L.
Ronci (SM'51-F'60), of Bell Telephone
Laboratories, Allentown, Pa.; and T. A.
Smith  (J'25-\20-SM'45-F'60)  RCA\,
Camden, N. J.

Principal speaker at the dinner was Dr.
Ferdinand Hamburger, Jr. (\'32-M"39

SM43-F'53), Editor of the Proceipines,
Professor, and Chairman of the Electrical
Engineering Department of Johns Hopkins
University, Baltimore, Md., and Director of
their Radiation Laboratory.

A plaque for “leadership in the international ex-
change of information in the electronic computer
field” was presented to . L. Auerbach (right), Presi-
dent of the Auerbach Electronics Corporation, Phila-
delphia, Pa., and President of the International Fed-
eration of Information Processing Societies, with
headquarters in Zurich, Switzerland.

W. T. Sumerlin (left), Chairman of the Phila-
delphia Section of the IRE, made the presentation at
a Fellows' Night banquet, which was held on February
11, 1961, at the Philadelphia Cricket Club.
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CoMPONENTS CONFERENCE TO
MEET IN May

H. C. Ross, newly-appointed Chairman
of the 1961 Electronic Components Confer-
ence, which will be held May 2-4, 1961, at
the Jack Tarr Hotel, San Francisco, Calif.,
has announced that the themes of the Con-
ference will include: “New Components and
Their Impact on Enginecring Progress,”
“New DP’roducts and New Requirements to
Meceet the Demands of Our New Engincer-
ing Age,” and “New Techniques Which
Make New Components Possible.™ The
Conference will be sponsored by the IRE,
AIEE, E1A, and WEMA. The subjects to
be covered over the three-day period of the
Conference will include papers on
ponents using magnetic principles; semi-
conductors; microwaves; high voltage com-
ponents; switching relays; control devices;
pulse components; new components for
power generation; space coniponents and
requirements; reliability  of components:
(‘;1[);!(‘ilors; resistors  and p()lcmimn(-lcrs;
super-cooled components; crvogenics; hard-
ware plugs; terminals, printed circuits; wire,
ete.; filters; microminiature  components;
optical, magneto-optical, and light sources;
instruments and standard measuring de-
vices; vacuum components and equipment;
and tubes other than microwave and data
processing components.

The topics to be covered are not only
of great interest and importance in the elec-
tronics industry, but also in other industries
where components problems are encoun-
tered.

For further information, contact: H. C.
Ross, Jennings Radio Mfg. Corp., P. O.
Box 1278, San Jose 8, Calif.

coni-

OBITUARIES

Dr. Hans Erich Hollmann (\'48-F'33)
died on November 19, 1960. He was born on
November 4, 1809, in Solingen, Germany.
He majored in phys-
ics at the Technical
University of Darm-
stadt, Germany, and
received the Doctor's
degree in 1928 In
1930 he accepted a
position  with  the
“Heinrich-Hertz  In-
stitut  fir Schwin-
gungsforschung™ in
Berlin, From 1934 to
1936 he wrote the
first encyclopedia on
microwavesand VHE, which contains a chap-
ter on the field later to be known as radar.
Much of his later work involved extensive
studies and research in microwaves, VHIY
diathermy, and electrocardiography.

Over a hundred papers resulted from re-
search in his “Laboratorium fir Hochfre-
gitenztechnik  und  Elektromedizin.”  The
most outstanding were published in the UL 8.
and England. During this time he was also
consulting scientist for the “Telefunken,”
“Siemens,” and other companies. He was
credited with nearly 300 inventions in the
fields of microwaves, magnetrons, klyvstrons,

H. . HoLLMaNN

(Continued on p. 224)
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B A production reality based on 20 years of crystal engineering experience...

Miniature Wide Band-Pass Crystal Filters
Delivered In Quantity...To Specification

Filters just recently considered as “state of the
art” are now a production reality. In addition
to its many stock narrow band filters, Midland
offers prototype and production quantities of
practical Miniature Wide Band Filters in the
.5 to 30 mc range. These filters are of excep-
tional quality.

They are essentially free from unwanted spuri-
ous modes which have previously limited the
realization of many types of wide band filters.
Small quantities for engineering evaluation
are available immediately from stock. Consul-
tation is available at any time to potential
filter users.

Shown below are specifications for ten of our stock wide band filters, as well
as actual characteristic response curves. These filters are actually being deliv-
ered to major weapons system manufacturers in quantities — to specification.

THESE ARE NOT LABORATORY CURIOSITIES OR

IN PROTOTYPE DEVELOPMENT STAGE

Type Center 3db 40db 60db 75db Ultimate Insertion Impedance Inband Package
Freq. Bandwidth Bandwidth Bandwidth Bandwidth Discrim. Loss ohms Ripple Type
Minimum Max. Max. Max. Minimum Max. Max.
NJ-1 7.2MC 160KC 300KC 60db 6db 13K 1db A
NJ-1B 7.2MmC 160KC 300KC 60db 6db 13K .5db B
NJ-2 7.4MC 160KC 300KC 60db 6db 13K 1db A
Ni-2B 7.4MC 160KC 300KC 60db 6db 13K .5db B
NG-1 5.09MC 160KC 350KC 60db 6db 20K 1db A
NG-1B 5.09MC 160KC 350KC 60db 6db 20K 1db B
NB-1 10.7MC 200KC 450KC 75db 12db 50 1db A
NB-1B 10.7MC 200KC 450KC 85db 8db 50 .5db B
RL-1 11.5MC 80KC 160KC 200KC 85db 6db 50 .S5db c
RL-1B 11.5MC 80KC 160KC 200KC 90db Sdb 50 .5db B
Operating Temp.: —55°C to +90°C Shock: 100g Vibration: 15g to 2KC Units hermetically sealed
AET A 11 I
N ACTUAL 4 f (T e
‘ ‘ CHARACTERISTIC J ‘ PACKAGE TYPES , f
¥ RESPONSE I \ i |
CURVES | ) 1
{ | | 0 ~—
| | oL Poa8)® S
| \ “/: [ -~ e i .
: V¥ai (& ol Il
\ ‘e
\ / \ { 5 '
\ S\ ‘ 3= = =
\ My — T - -5
\ .I ( L NT
\ Write for \ \ |
\ ; Bulletin WBS 100 \ . |1
\ 1+ « L= N sk
. -

MANUFACTURING COMPANY

A limited number of opportunities for filter and communications engineers and tech-
nicians are available. Write Mr. Robert A. Crawford, Chief Engineer, Filter Division.

¢ 3155 Fiberglas Road, Kansas City 15, Kansas

WORLD'S LARGEST PRODUCERS OF QUARTZ CRYSTALS

MID 1-61
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beam-riding, clectrocardiography, and others,
In addition he was the director of the
“Forschungsgesellschaft fir Funk und Ton-
filmtechnik.”

Alter the war, Dr. Hollmann became Pro-
fessor in charge of the applied physics de-
partment at the Friedrich Schiller Univer-
sity in Jena, Germany., Subsequently he was
a research scientist at the U, S, Naval Air
Missile Test Center, Point Mugu, Calif.,
from 1947 1954, He was Director of Research
at Hydro-Aire, Burbank, Calif. (1954-1955):
consultant at National Aircraft Corp., also
in Burbank (1955-1930); and consultant at
L. R. Wagner Co., Van Nuys, Calif. (1956~
10537). From 1957-1959, he was  Viece
P’residdent in charge of basic rescarch at
Diresser Dyvnantics, Inc., a division of Dres-
ser Industries, Northridge, Calif.

During this period, Dr. Hollmann was
in charge of basic rescarch, to which he con-
tributed many fundamental concepts on
varying projects such as polaristors, sensi-
tive magnetron magnetometers, @ plasma
amplifier to be used for converting thermal
energy to clectric energy, and a novel flow-
meter for measuring the flow of a liquid. He
also did various work in the hields of integrat-
ing accelerometers, double integrating ac-
celerometers, position indicators, and the
combination of these for inertial navigation.
Applications for patents on many of these
projects were filed. Indicative of his wide
range of interests is the fact that patent
applications relating to the automatic bal-
ancing of rotating members and a self-
powered radio receiver were filed during this
period of time.

Ater the dissolution of Dresser Dynam-
ics in 1959, and until his death in 1960, Dr.
Hollmann was retained as a consultant for
Dresser Industries, 1nc., where he worked on
many problems relating to the varied telds
in which the company is interested. He was
also a consultant to Dresser Electronics, SIE
Division. During this time, he was active in
the ticld of well-drilling through an entirely
new tool and was also active in work on de-
vices for minimizing the effects of friction.
Llis consultation work at Dresser Electron-
ics, S Division, during this period in-
cluded the helds of sonar, accelerometers,
magnetometers, transistors, free-power de-
vices, shock tubes, and flow meters.
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Samuel A. Ferguson (SM’'55), Vice Presi-
dent and General Manager—NMountain View
Operations of Sylvania Electronic Systems,
died  Sunday, Feb-
ruary 5, 1961, at Palo
Alto—Staaford Hos-
pital. Hewas 44,

A leader in the
West Coast electron-
ics industry, he pre-
vionsly  served as
Chairman of the San
Francisco Council of

the Western  lee-
tronics Manufae-
S, AL FERGUSON turers A\ssociation.

e plaved a signiti-
cant role in the rapid growth of Sylhvania’s
research, development and manufacturing
complex in Mountain View.

He joined the company’s Electronic De-
fense Laboratories in Mountain View in 1953
as manager of technical liaison, and was ap-
pointed Director of the Laboratories two
vears later. He was named Manager of the
Mountain View Operations in 1957, and Vice
President and General Manager in 1939,

A native of Columbia, S, C., he received
the Bachelor's Degree in clectrical engineer-
ing from Clemson College, Clemson, S, C.,
and the Master's Degree from Tulane Uni-
versity, New Orleans, La. He served in the
U. S, Army Signal Corps during World War
1, holding the terminal rank of Licutenant
Colonel.

e was an associate professor of electri-
cal engincering at the University of South
Carolina, Columbia, from 1947 to 1950, when
he was recalled by the Army to serve for two
vears as Commanding Officer of the Signal
Corps Engineering Laboratories’ Field Sta-
tion at \White Sands, N. M.

{mmediately prior to joining Svlvania,
he was Assistant Technical Director of the
DuMont Laboratories in Los Angeles, Calif.

%ast Vice Chairman of the IRE Profes-
sional Group on Engineering Management,
Mr. Ferguson also was a member of the
American Institute of Eleetrical Engineers,
Armed Forces Communications and Elec-
tronics Association, and the Association of
the United States Armyv. In Mountain View,
he was a Director of the Chamber of Com-
merce and the Rotary International.

C2E=70

Robert V. Werner (SM'58), Chairman of
the IRE Professtonal Group on Space Elee-
tronics and Telemetry, died February 10,
1961, as the result of an accident while sail-
ing his yacht outside San Diego Bay.

He was one of the three founders of the
Cubic Corporation, and had served as part-
time consultant on phase-comparison tech-
niques from the founding of the company un-
til 1955, Since 1955, he had served as Viee
President, General Manager, and, most re-
cently, as Executive Vice President of the
Corporation. He was responsible for the day -
to-day operation of the company, including
engineering, administration, and production.
He developed new concepts i trajectory-
measuring, miss-distance indicating, aund
clectronic surveving instrumentation,

His carcer began with Convair, in San
Dliego, as i project engineer. He was a junior
engineer in 1940, and progressed rapidly to
key engineering positions. He proposed and
later directed command system for control-
ling the MX-774, and also developed the
CW-phase-comparizon baseline-type trajec-
tory measuring systems for ballistic missile
guidance. After a vear (1948-1049) with the
Ravtheon Company, Point Mugu, Calif., as
project engineer, during which time he was
in charge of “Project Hurricane™ at the
U. S, Naval Air Missile Test Center, he re-
turned to Convair, From 1949 1o 1955, he
directed the AZUSA tracking equipment
program, the ATLAS guidance program, and
other electronic system developments,

Mr. Werner was active in [RE affairs.
He had served as a member of the publicity
committee and was a speaker at the IRE
National Symposium on “T'elemetry in 1958,
He was a member of the Professional Group
on Space Electronics and Telemetry, had
been on its administrative committee and
was its Chairman for 1960-1961. te¢ was
also a member of the Research Institute of
America.

He had made numerous contributions to
the field of trajectory instrumentation and
held patents in telemetry and phase meas-
urement. He had a number of pending
patents which cover applications of phase
measurement and feedback techniques to
missile trajectory-measurement systems.

Mr. Werner was educated at the Univer-
sities of Arizona and California.
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f
ALL-GLASS
SUB
MINIATURE
RF DIODES

FM discriminator circuits
VHF/UHF general purpose

Low-noise balanced mixers
through X-band

RF Harmonic Generation
AM clipping in IF amplifiars

RF Power Monitoring
(pulsed & CW)

RF Sweep Circuits

RF Cavity Tuning
(preselectors)

RF Leveling,

Limiting & Switching
YHF/UHF Parametric Circuits
Microwave Computer
Subharmonic Oscillators
A series of tiny, more adaptable,
military-rugged diodes with
axial wire leads designed for
maximum convenience in all
miniature strip- transmission-

line or coaxial circuits.

All-glass sealing assures reli-
able hermetic seal, particulariy
when diodes are soldered into a
circuit. All-glass packaging re-
duces shunt - capacitance for
improved RF bandwidth at
microwave frequencies.

MICROWAVE ASSOCIATES, INC.




1961 IRE INTERNATIONAL
CONVENTION RECORD

The IRE INTERNATIONAL CONVENTION
Ricornp, containing all available Conven-
tion papers will be published in ten parts in
July, 1961,

Professional Group members are entitled
to purchase the Part sponsored by the Pro-
fessional Group to which they belong at the
special I’G rate indicated below. Other parts
may be purchas=ed at the | REE member rate.

IRE members may purchase any part at
the IRE member rate. However, if a member
applies for membership in the appropriate
Professional Group at the same time that he
places his order, he will be entitled to the
PG rate.

Nonmembers and libraries may place
orders at the nonmember and library rates,
respectively. Individuals who apply for IRE

membership at the time they place their or-
ders are entitled to the |RE member rate.

Subscription agencies are entitled to the
library rate.

Clip out the order form and return it,
with remittance, to the Institute of Radio
Engineers, Inc., 1 East 79 St., New York 21,
N. Y. In ordering, be sure to refer to the
proper columns for subjects and prices.

I’rices for Members of Sponsoring Professional

Subject and Sponsoring

). SCSSIONS & a ~
86 | >SS IRE Professional Group
ré
1 |- 38,40, 533 Antennas & Propagation Y $0.70
2| 12,20, 33,40, 48 Audio | 1.00
Electronic Computers |
3| 816,23 24,32, 39 | Electron Devices 1.00

| Microwave Theory & Techniques |

4 1,917, 25, 34, 41, 49 l

w
s
‘N

28, 36, 43, 15, St

Automatic Control
Circuit Theory
Information Theory

Aerospace & Navigational Electronics
Human Factors in Electronics
Military Electronies

Space Electronics & Telemetry

{) 0, 18, 22, 27,
50

Component Parts
Industrial Electronices

Product Engineering & Production 1.40

Reliability & Quality Control

Ultrasonics Engineering

11, 19, 26

~1

Broadcasting [ 0.70

| Broadeast & Television Receivers

& 4, 30, 37, 44, 52

Communications Svstems

Radio Frequeney [nterference 1.00
Vehicular Communications

9 2,10, 14, 21, 47, 54

Bio-NMedical Electronices

Nuclear Science 1.00
[nstrumentation

10 3.

n

13, 29

Engineering Writing & Speech

I Engincering Management 0.80
Education

1961

Part
Number of Copics ‘

Amount Paid I l

Name (Please Print):

Shipping Address:

24A

Complete Set (10 parts)

$10.00

ORDER FORM

IRE INTERNATIONAL CONVENTION

5 6

[
.
-
~1
x
<
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Group (PG), IRE Members (M), Libraries and
Sub. Agencies (L), and Nonmembers (N M)

M ‘ L N
$1.05 $2.80 | $3.50
1.50 4.00 | 5.00
I \
1.50 | $.00 I 5.00
|
1.80 l 1.80 \ 6.00
1 o
| 180 | 4.80 6.00
|
[ 2.0 f 5.60 I 7.00
|
1.05 2.80 3.50
|
' 1.50 4.00 5.00
|
|
1 150|400 5.00
1.20 3.20 1.00
$15.00 $40.00

$50.00

RECORD

| Complete
e ‘ Set |

| Total
Remittance

April, 1961



new SOLA
transistorized

reliably regulates d-c voltage -
rnght down to the last “ripple”’!

New highly sensitive SOLA ““CVQ”’ provides trans-
istor-regulated d-c¢ output ideal for computers and other
voltage-sensitive equipment. Response to voltage
change is so rapid the CVQ cven attenuates 120-cvele
ripple! Yet, with it all, this new d-c supply introduces
a revolutionary circuit simplicity — providing signifi-
cant savings in sizes . . . more watts per dollar!

CVQ combines exclusive transistorized shunt regula-
tion with SOLA’s inherently self-protecting, static-
magnetic transformer . . . easily meets the most taxing
demands of dynamic loading. Voltage holds in spite
of widely fluctuating loads. The result is longer equip-
ment life, more trouble-free operation. Contaet our
area representative for complete specifications and
prices. Or write today for literature on CVQ.

PROCEEDINGS OF THE IRE April, 1961

e Standard models available at 5, 6, 10 and 12 volis
d-¢ (100-130/181-235/200-260 volt input).

e Qutput regulated within £0.04°, for line voltage
variations +159,; 0.29, static-load regulation, 0 to
full load.

e Excellent transient response.

e Inherent protection against output over-voltage safe-
guards both supply components and external circuitry

e Short-circuit proof design.
e (Compact mechanical layout —only 1214 x 514 x 19”7

SOLA

Division of C @

Basic Products Corp.

SOLA ELECTRIC CO.
Busse Road at Lunt,

Elk Grove Village, I
HEmpstead 9-2800.

IN CANADA, Sola-Basic
Products Ltd., 377 Evans
Ave., Toronto 18, Ontario

25A



1961 Seventh Region IRE Technical Conference
and Electronic Exhibits

HoTeL WEsSTWARD Ho, PHOENIX, ARIZ., APRIL 2628, 1961

The Seventh Region, comprising eleven
western states, will hold its annual Technical
Conference at the Westward Ho Hotel,
Phoenix, Ariz., on \pril 26-28, 1961. Ex-
hibits by electronic manufacturers will also
be shown. The social program includes
luncheons, a western barbeque dinner and a
reception. Planned for the ladies are a style
show and luncheon at the famous Mountain
Shadows resort, a visit to nearby beautiful
homes and luncheon, and a guided tour of
Frank Lloyd Wright's Taliesin West and
luncheon, Field trips to several industrial
plants also will be offered. One session will be
devoted to the Student Prize Paper Contest.
The IRE Board of Directors, the lixecutive
Committee, and the WESCON Board of
Directors will meet concurrently.

The registration fee for the conference
will be 8$1.00. No registration fee will be
charged for students and ladies.

The technical program of the conference
follows:

Wednesday Morning, April 26

Session I—New Problems for
Electronic Engineers

Introduction: W. C. Carnahan, Varian
Associates, Palo Alto, Calif.

“P’roblems Associated with Crowding of
Frequency Spectrum,” Dr. D. E. Noble,
Motorola, Inc., Scoltsdale, Ariz.

“Problems Associated with Electronic
Control in Industrial Operations,” C. C.
Lasher, General Electric Co., Phoenix, Ariz.

Wednesday Afternoon

Session II-A—Panel Discussion—
Spectrum Management

Moderator: M. Davie, Jr., RAND Corpo-
ration.

“Land Management Problems of the
U. S. Forest Service on Mountain-Top Sites
For Electronic Installations,” 1. B. Morton,
Albuquerque, N. M.

“Status of the Defense Mutual Inter-
ference Problem,” Col. E. R. Reynolds, U. S.
Army, and H. Randall, Office of the Director
of Defense Research and Engineering, 1Wash-
ington 25, D. C.

“Frequency Management in Army Elec-
tromagnetic  Compatibility Program,” C.
Gregory, USARFE Office, OCSigO, Washing-
ton 25, D. C.

“Data Display Requirements for Inter-
ference Prediction and Control,” D. R, J.
White, Frederick  Research  Corporation,
Wheaton, Md.

Session II-B—Control Theory and Practice

“A. C. Instrument Servo with Error Con-
trolled Damping Coefhicient,” P, B. Krishna-
swamy, R. Schmoock, and D. L. Ham,
Fischer & Porter Company, Hatboro, Pa.

“A Special Purpose  Cross-Correlator
with Application to Servo Analysis,” R. C.
Howard, Giannini Controls  Corporation,
Santa Ana, Calif.

26A

“Signal Filtering in Digital Contro Com-
puter Systems,” W, M. Gaines, General Elec-
tric Company, Phoenix, Aris.

“Adaptive  Sampling  Frequency for
Sampled Data Control Systems,” R. C.
Dorf, M. C. Farren, and C. . Phillips, U. S.
Postgraduate School, Monterev, Calif.

“Synthesis of Double-Terminated Active
Networks Using Negative Impedance Con-
verter,” King-sun Fu, Purdue University,
Lafayette, Ind.

Wednesday Evening
Session III—Student Prize Paper Contest

Organized by Dr. C. L. Hogan, Vice
President and General Manager, Motorola
Semiconductor Products Division.

Thursday Morning, April 27

Session IV-A—New Problems in
Frequency Interference

“Survey of Electromagnetic  Effects
Associated with the Thermonuelear De-
vices TEAK and ORANGE,” R. Sanders,
Hughes Communications Division. Los Ange-
les, Calif.

Control of Interference Between Satel-
lite Communication Terminals and Surface
Services,” Dr. W. L. Firestone, Molorola,
Inc., Chicago, Ill.

“Control of Surface-Service [nterference
with Communication Satellites,” S. G.
Lutz, Hughes Research Labs., Malibu, Calif.

“Adaptive Communication Techniques
as They Apply to Radio Control Systems,”
J. Cohn, Motorola, Inc., Chicago, Ill.

Session IV-B—Magnetic Logic in
Computer Circuits

“Principles of Multiaperture Magnetic
Logic,” L. Norde, Motorola, Inc., Scottsdale,
Ariz.

“The Use of Multiaperture Magnetic
Logic in Digital Computers,” Dr. E. K. Van
de Riet, Stanford Research Institute, Menlo
Park, Calif.

“Implementation of BOOiLEAN Algebra
with [Integrated Nagnetic lLogic,” L. R.
Smith, Motorola, I'nc., Scoltsdale, Aris.

Field Computer Using Pulsed Mag-
netics,” J. W. Heermons, IBM Corporation,
Kingston, N. Y.

Thursday Afternoon

Session V-A—Panel Discussion—The
User Looks At Computer Control

Moderator: Dr. T. L. Martin, Dean of
Engineering, University of Arizona.

Representatives  of petroleum, steel,
cement, and utilities industries will discuss
applications of computers to their control
problems. Dr. Martin will discuss engineer-
ing education oriented toward large elec-
tronic control systems.

Session V-B—Microwave Tubes
and Antennas

“Generating High DPower Gaussian
Pulses in a Klystron Amplifier for TACAN
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Service,” H. R. Jones, Eitel-AlcCullough,
Inc., San Bruno, Calif.

“PPM Focusing of L.ow-Noise and Serro-
dyne TWT's,” W. J. Fleig, Microwave Elec-
tronics Corporation, Palo Alto, Calif.

“Some  New Crossed-Field Tubes for
High Resolution Radars,™ J. /. Saloom,
S.F.D. Laboratories, Inc., Union, N. J.

“Waveguide-Fed Biconical Horn,™ 4.
Maestri, Jr., Melpar, Inc., Falls Church, Va.

“Performance Characteristics of a Horn-
Reflector Antenna,” L. E. Hunt, D. C. Hogg
and A, B. Crawford, Bell Telephone Labora-
tories, Red Bank, N. J.

Friday Morning, April 28

Session VI-A—Analysis Techniques for
Radio Interference Problems

“Close-Channel Operation of SSB Re-
ceivers and Transmitters,” C. E. Blakeley,
Georgia Institute of Technology, Atlanta, Ga.

“\ Model for Prediction of Radar Inter-
ference,” R. A. Rollin, Jr., G. Minty, W.
Dellart, J. Dute, R. Legault, Y. Morita, J.
Riordan, and N. Smith, University of Michi-
gan, Ann Arbor, Mich.

“Radio Frequency Interference Predic-
tions for Quick Fix Decisions,” J. E.
McShulskis, J. H. Mills, and D. R. J.
White, Frederick Research Corporation, Whea-
ton, Md.

Session VI-B—Process Control
Instrumentation

“Automatic Electronic Quadrature Re-
jection in Electromagnetic Flowmeter Sys-
tems,” R. Schmoock and D. Ham, Fischer &
Porter Company, Hatboro, Pa.

“Transformers, Transformer-Type Trans-
ducers and Their Application in Process
and Industrial Control Systems,” R. E.
Claflin, Jr., Claflin Associates, Newtonville,
Mass.

“A Novel Electropneumatic Tempera-
ture Controller,” L. R. Axelrod, Powers
Regulator Company, Skokie, IlI.

“Some New Techniques For Recording
and Processing Vibration Test Data,” R. A
Tidwell, Sandia Corporation, Livermore,
Calif.

Friday Afternoon

Session VII—Bandwidth Conservation
and Interference Elimination

“Communications Central, AN/MRC-
66," A. J. Toberman, Motorola Research
Laboratory, Phoenix, Aris.

“Hydroacoustic Simulation of Antenna
Radiation Characteristics,”™ A. Maestri, Jr.,
Melpar, Inc., Falls Church, Va.

“Practical Design Guides for Interfer-
ence Reduction in Electronic Equipment,”
R. F. Ficcki, RCA Service Company, River-
ton, N. J.

“Design and Development of a Band-
width Compression System,” H. L. Morgan,
Phoenix, Arizona.
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keep your signals clean with
engineered magnetic shielding

Keep stray magnetic fields out of your high gain
input transformers and cathode ray tubes. Keep
vour signals free of noise, um, crose-talk and
distortion. You can do it only with engineersd
magnetic shielding.

These high-permeability <hields are made from ex-
isting tools in a broad variety of single and multiple
structures- cylinders, spheres, truncated cones

for applications ranging from dec into the audio
range and higher. They can be used with almost
all conventional transformer core and coil assem-
blies to provide any degree of magnetic, electro-
static or RF shielding against undesired signals of

AGNETIC

all classes. Reduction of field strengths to 100 db
and beyond is eommon.

With Magnetic Metals <hielding. both the electrical
and mechanical engineering is already done for you.
Simply let us know your requirements ... We'll
engineer the exact type of shielding vou need. In
selecticn of raw material, design, fabrication, an-
nealing, testing and gaging, Magnetic Metals has
amassed a great bhacklog of shielding experience.
For a better understanding of shielding and help in
specifying it, write for our informative booklet,
“Magnetic Shieiding of Transformers and Tubes.”

Hayes Avenue at 21st Street. Camden 1, N.J.

853 Production Place, Newport Beach. California
transformer laminations » motor laminations - lape-wound cores
powdercd molybdenum permalloy cores » electromagnetic shields

NMAGNETIC METALS (' )Mn\.\'\'@

( @’ | ETALS
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Fitth Midwest Symposium on Circuit Theory

UNIVERSITY OF [LLiNots, Ursaxa, May 6, 89, 1961

The final program for the Fifth Midwest
Symposium on  Circuit “Theory has been
announced. The Symposium is cosponsored
by the IRE and will be held at Allerton
Park and the Urbana Campus of the Uni-
versity of Hlinois, Urbana, on May 6, 8-9,
1961. “Topology in Circuit Theoryv” is the
subject of this year's Symposium.

Papers presented at the Symposium will
be published in the March, 1961, issue of the
Transactions oN Ciretit THEORY.

Information concerning housing at Aller-
ton Park and registration may be obtained
by writing to: Professor M. E. Van Valken-
burg, Dept. of Elec. Engrg., University of
[Ninois.

Saturday, May 6

Workshop in Graph Theory—Lectures
by S. L. Hakami, University of lIlinos,
Urbana; M. B. Reed, Michigan State Uni-
versity, East Lansing; S. Seshu, Syracuse
University, Syracuse, N. Y.; and L. Wemn-
berg, Hughes Rescarch Labs.

Monday Morning, May 8

Chairman: R. M. Wainwright, Good-All
Elcctric Mfg. Co., Ogallala, Neb.

Address of Welcome: E.
University of Hllinois, Urbana.

“Network  Applications  of  Graph
Theory,” S. Seshu, University of Syracuse,
Syracuse, N. Y. Commentator: P. .
Bryant, Genmeral Electric Co., Wembley,
England.

C. Jordan,

“Linear Graphs: A Few Reflections on
its Future in the Curriculum and in Re-
search,” L. Weinberg, Hughes Research
Labs., Malibu, Calif. Commentator: /. E.
Koenig, Michigan State University, East
Lansing.

“Flowgraphs for Nonlinear Systems,”
T. . Bickart, Johns Hopkins University,
Baltimore, Md. Commentator: C. L.
Coates, General Electric Co., Schenectady.

Monday Afternoon

Chairman: B. R. Myers,
Waterloo, Waterloo, Canada.

“The Seg: .\ New Class of Subgraphs,”
M. B. Reed, Michigan State University,
East Lansing. Commentator: E. W. Hobbs,
McDonnell Aireraft Co., St. Louis, Mo.

“A Method of Tree Expansion in Net-
work Theory,” H. Watanabe, Nippon Elec-
tric Co., Kawasaki City, Japan. Commenta-
tor: W. H. Kim, Columbia University, New
York, N. Y.

“On Realizability of a Sct of Trees,”
S. L. Hakami, University of Hlinois, Ur-
bana. Commentator: K. .1. Pullen, Aber-
deen Proving Ground, Md.

University of

Monday Evening

Panel Discussion —The Historical
Development of Circuit Theory

H. W. Bode, Bell Telephone Labs.,
Whippany, N. J.; S. Darlington, Bell Tele-
phone Labs., Murray Hill, N. J.; E. A.
Guillemin, Mass. Inst. Tech., Cambridge.

Tuesday Morning, May 9

Chairman: 4. B. Macnee, University of
Michigan, Ann Arbor.

“On the Synthesis of Resistive N-Port
Networks,™ G. Biorci and P. . Crvalleri,
Iustituto Elettrotecnico Nasionale, Torino,
Italy. Commentator: .S. Okada, Stromberg-
Carlson, Rochester, N. Y.

“Paramount Matrices and Synthesis of
Resistive N-Ports,” I. Cederbaum, Columbia
University, New York, N. Y. Commenta-
tor: F. M. Resa, Syracuse University, Svra-
cuse, N. Y.

“On  the Synthesis of R-Networks,”
D. P. Brown and Y. Tokad, Michigun State
University, East Lansing. Commentator:
H. C. So, University of Rochester, Rochester,
NV

Tuesday Afternoon

Chairman: 1. B. Boast, lowa State Uni-
versily, Ames.

“Analysis and Synthesis Techniques of
Oriented  Communication  Nets,” D, T.
Tang und R. T. Chien, I1BM Res. Labs.,
Yorktown Heights, N. Y. Commentator:
S. S, Yau, University of Hlinois, Urbana.

“Optimal Synthesis of a Communication
Net,” 0. Wing, Columbia University, New
York, N. Y., and R. 1. Chien, IBM Res.
Labs., VYorktown Heights, N. Y. Com-
mentator: W. Mayeda, University of Illi-
nois, Urbana.

“The Structures of Switching Nets,”
L. Lofgren, University of llinois, Urbana.
Commentator: P. M. Lewis, General Elec-
tric Co., Schenectady, N. Y.

1961 PGM'T'T National Symposium

StErRATON ParK HoTEL, WasiiNGToN, D. C., May 15-17, 1961

Monday Morning, May 15
Registration

Opening Address: R. O. Stone, Sympo-
stum Chairman, National Bureau of Stand-
ards, Washington, D. C.

Kevnote Address: A. G. Clavier, (Ret.)
ITT Lubs., Nutley, N. J.

Session I—Millimeter Waves

Chairman: K. O. Stone, National Bureaun
of Standards, Washington, D. C.

“Quasi-Optical, Surface-Waveguide, and
Other Components for the 100 to 300 KMC
Region,” F. Sobel and J. C. Wiltse, Electronic
Communications, Inc., Timonium, Md.

“A  Millimeter  Wave  Fabry-Perot
Maser,” IW. Culshaw and R. C. Mockler, Na-
tional Bureau of Standards, Boulder, Colo.

“Broadband lsolators and Variable At-
tenuators for Millimeter Frequencies,” C. E.
Barnes, Bell Telephone Labs., Murray Hill,
N. J.
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Monday Afternoon
Session II—Parametric Devices

Chairman: W. W Mumford, Bell Tele-
phone Labs., Whippany, N. J.

“Transmission Phase Relations of Four-
Frequency  Parametric Devices,” D. B.
Anderson and J. C. Aukland, North Ameri-
can Aviation, Anaheim, Calif.

“A Traveling-Wave Parametric Ampli-
tier,” 1. M. Lee, Lockheed :Aircraft Corpora-
tion, Sunnyvale, Calif.

“An Electronically: Tuneable Traveling-
Wave Parametric Amplifier,” R. C. Honey,
Stanford  Research Institute, Menlo Park,
Calif.

“Practical Design and Performance of
Nearly Optimum, Wideband, Degenerate
Parametric Amplifiers,” M. Gilden and G. L.
Matthaei, Stanford Research Institute, Menlo
Park, Calif.

“Design Theory of Up-Converters for
Use as Electronically Tuneable Filters,”

G. L. Matthael, Stanford Research [nstitute,
Menlo Park, Callf.

“Passive ’hase-Distortionless Paramet-
ric Limiters,” I. T, Ho and 1. E. Siegman,
Stanford University, Calif.

Monday Evening

“T'he Business of Inventing,” J. Rabinow,
Rabinow Engineering Co., Washington, D. C.

Tuesday Morning, May 16
Session III—Ferrites

Chairman: F. Reggia, Diamond Ordnance
Fuse Labs., Washington, D. C.

“Field Displacement Devices,” G. J.
Wheeler, Svlvania Electric Products, Moun-
tain View, Calif.

“A Field Displacement Isolator at 57
KMC,” C. E. Fay and E. F. Kankowski,
Bell Telephone Labs., Murray Hill, N. J.

“Solid State Y-band Power Limiter,”
W. F. Krupke, T. S. Hurtwick, and M. R.

April, 1961



MISSILES AND AIR-BORNE EQUIPMENT

call for resistors that never fail catastrophically. A 30,000 hour
load life test™ of 150 Corning tin oxide resistors has proved 1%
drift capability, and not one failed catastrophically.

Tin oxide and glass are among the most stable materials of resistor to a science. Assembly is completely auto-
known, both electrically and environmentally. Fuse the matic and exact. And, if you think you have to pay a lot
two together and you have the basis for an outstanding extra for this reliability, our price sheets hold some
resistor. pleasant surprises for you.

This holds true whether you buy ten or ten million, The proof of what we say is spoken eloquently by
because we have developed the manufacture of this type typical specs like these:

CORNING
MODEL

RESISTANCE LOAD
(ohms) LIFE

MOISTURE

TYPE DESCRIPTION RESISTANCE

WATTAGE OVERLOAD

Glass ENCAP-

N F SULATED NF60 % 100 100K  150ppm/°C. . . 0.2%
MIL-R-10509C, NF65 Y, 100 348K —55-150°C. 9-3% 0.03%  (char. B)
Char.B

10 133K . 0.59%

N60 %
MIL-R-10509C, . 150ppm/°C. o o
Nesoxr 1% veo o aods D osy 003% s

Ya 100 133K
MIL-R-105098B, N20 VA 10 500K 150ppm/°C. o o 0.15%
N Char. X N25 1 10 1.5Meg —55 +105°C. 9-35% 01% o T

N30 2 30 4.12Meg
C Tt M LK opmyC
SRR c32 1 51 470K PP/ > 15%  0.29% 0.3%
silicone insulation ca2 2 10 1.4Meg —~55 4125°C.

MIL-R-11C

Results of 30,000 hour load life test
on Corning Resistors representing
5,000,000 resistor hours. Resistors
were run at 140% of rated load. There
were no catastrophic failures.

N
(=]

—
o
T

For data sheets on Corning Type
NF, N, N-Epoxy or C resistors, and the
names of the distributors nearest you,
write Corning Glass Works, 542 High
Street, Bradford, Pa. If you also would

o
o

N
(=]

like a booklet giving 30,000 hour test
results, write on company letterhead.

RESISTANCE CHANGE %
o

| — T,,-.__Tw.. S —

3.0L — 1 il 1 | ’ _J

1,000 5,000 10,000 15,000 20,000 25,000 30,000 33,400
TIME IN HOURS

*Test conducted by Remington Rand Univac

ﬂ CORNING ELECTRONIC COMPONENTS

CORNING GLASS WORKS, BRADFORD, PA,
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Weiss, Hughes Aircraft Co., Culver City,
Calif.

“Frequency Doubling with Planar Fer-
rites and [sotropic Ferrites with Large
Saturation  Magnetizations,” [.  Buady,
USASC Rescarch and Development Lab.,
Fort Monmouth, N. J.

“Octave Bandwidth UHF/L-Band Cir-
culator,”™ F. drams, B. Kaplan and B.
Pevton, Airborne Instrument Lab., Melville,
L 1., N V.

“A New Balanced Type Ferrite Switch,”
T. Kuroda and 1. Cho, Nippon Electric,
Tokyo, Japan.

Tuesday Afternoon
Session IV—High Power Microwave
Techniques Panel

Chairman: C. Jowes, Mass. Inst. Tech.,
Cambridge.

“Spurious Outputs from  ligh Power
Microwave Tubes and  Their Control,”
K. Tomivasu, General Eleciric Co., Schenec-
tady, N. V.

“Windows,”™ D. B. Churchill, Sperry Gy-
roscope Co., Great Neck, N. V.

“High Power Duplexers,” E. Muche,
Mass. Inst. Tech., Cambridge.

Panel Members: C. K. Beitzs, Cornell
Aeronautical Lab., Buffalo, N. Y.; J. B.
Griemsman, Polvtechnic Institute of Brook-
Iyn, Brooklyn, N. V.; L. Gould, Microwave
Associates, Burlington, Mass.

Session V—Low-Noise Microwave
Amplifiers

Chairman: G. Wade,
Burlington, Mass.

“Traveling Wave Tubes,” D. A. Watkins,
Stanford University, Stanford, Calif.

“Parametric Amplifiers,” R. D. Weglein,
Hughes Aireraft Co., Malibu, Calif.

“Masers,” 7. E. D. Scovil, Bell Telephone
Labs., Murray Hill, N. J.

Yanel Members: K. K. N. Chang, RCA
Labs., Princeton, N. J.; J. 1. Meyer, Mass.
Inst. Tech., Cambridge; J. Weber, University
of Maryland, College Park.

Raythceon Co.,

Session VI—Plasma
Chairman: N. Marcuzits, Polytechnic In-
stitute of Brooklyn, Brooklyn, N. Y.
“Microwave lnstrumentation for Plasma
Rescarch,” E. G. Schwartz and 1. I Grimm,
General Electric Co., Svracuse, N. Y.

“Precision Measurements  of  Plasma
Afterglows,™ E. [, Iolt, K. C. Stotz, and
S. Pike, Rensseluer Polytechnic Institute,
Troy, N. Y.

“Electromagnetic Properties of Weakly
lonized Argon,” F. L. Tevelow and H. D.
Curchack, Diamond Ordnance Fuze Luab.,
Washington, D. C.

“The Radiation Field and @ of a Reso-
nant Cylindrical Plasma Column,” W. D.
Hershberger, UCLA.

“A Plasma Guide Microwave Selective

Coupler,™ W, H. Steier and I. Kaufman,
Space Technology  Labs., Canoga  Park,
Calif.

Wednesday Afternoon

Session VII—System and Receiver Noise
Performance Clinic

Chairman: H. Haus, Mass. Inst. Tech.,
Cambridge.

“Measurement of System and Receiver
Performance,” R. S. Engelbrecht, Bell Tele-
phone Labs., Whippany, N. J.

“Some Typical Examples,” R.
Zenith Radio Corporation, Chicago, Ill.

“Commentary on Methods of Measure-
ments,” M. T. Lebenbaum, Airborne Instru-
ments Labs., Melville, L. I., N. Y.

Adler,

Fifth National Symposium on Global Communi-

cations (GLOBECOM V)

HoTEL SHERMAN, CHicaGo, L., May 22-24 1961

Under the sponsorship of the NMEE and
the IRE Professional Group on Communica-
tion Systems, the Fifth National Symposiam
on Global Communications will be held at
the Hotel Sherman in Chicago, 11, on
May 22-24, 1961.

The three-dav program will feature some
ninety papers covering all phases of the
communications engineering  held.  These
will be presented in three simultancous ses-
sions during cach morning and afternoon of
the conference. Exhibits by more than two
dozen manufacturers and engineering or-
ganizations in the communications industry
will be displayed on all three days. .\ social
hour will complete the activities of Monday,
and a luncheon meeting will he held on
Tuesday, May 23.

The program and advance registration
forms will be sent to the symposium mailing
list by April 1. Names will be added to the
list upon request to C. F. Wittkop, Motor-
ola, Inc., 1450 N. Cicero Ave., Chicago 51,
111

The tentative program of papers to be
presented is as follows:

Monday Morning, May 22
Session 1.1-—Space Communication I

“Passive Communication Satellites With
Diftfuse Scattering Characteristics,” H. P.

30A WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

Ruabe,
Minn.

“Advanced Communications Technology
and Future Aircom System Design,” L. .1.
De Rosa and E. W. Keller, ITT Communica-
tion Systems, Inc., Paramus, N. J.

“ULTRACOM, Ultraviolet Communica-
tions System,” J. W. Og¢land, Westinghouse
Electric Corp., Baltimore, Md.

“Exotic Methods in Space Communica-
tions,” L. Bittman, The Martin Co., Balti-
more, Md.

“Space Communications with Gamma
Radiation,” J. W. Ecrkens, Nuclear :Associ-
ates, San Francisco, Calif.

General AMills, Inc., Minneapolis,

Session 1.2—Data Transmission

“Global Digital Communications,” C. 4.
Deutschle, ITT Communications Systems,
Inc., Paramus, N. J.

“Reliable Data Transmission on Com-
mon Carrier Facilities,” J. L. Wheeler,
Stromberg-Carlson Co., Rochester, N. Y.

“Coded Feedback for Error Correction
in Binary Data Transmission,” J. R. Iyer,
Armour Research Foundation, Chicago, 1ll.

“Magnetic Tape to Printer Communica-
tions System,” T. P. Donaher, Stromberg-
Carlson Co., Rochester, N. Y.

“SYSEC: System Synthesizer and Eval-

uation Center,” 1. R. Sheridan, RCA

Labs., Rocky Point, N. Y.
Session 1.3—Communications Systems
“Radio Wave Propagation Through the
Earth's Deep Rock Strata .\ New Medium

of Commumication,” . J. Harmon, Ray-
theon Co., Waltham, Mass.

“Global  Communications  for  Project
Mercury  Using  Facilities  of  Common
Carriers,” R. 2. Mollbert, Western Electric

Co., New York, N. V.
“Discussion OF Slow Scan TV System,”
N. Hoag, ITT Labs., Fort Wayne, Ind.
“Microwave Wire (G-Line) As .\ Broad-
band Information Highway Using Estab-
lished Pole Routes,” 1. Huafner, Surface
Conduction, Inc., New York, N. V.
“Llectronic  Transmission  of

L. Feit, ITT Labs.. Nutley, N. J.

Mail,”

Monday Afternoon

Session 2.1—A Large Scale Four-Wire
Switched Communications Network
for Military Communications

“Philosophy and General Features of the
System,” J. W. Gorgas, Bell Telephone Labs.,
New York, N. V.

“The Transmission Plan,” H. IH. Felder
and D. T. Osgood, Bell Telephone Labs., New
York, N. Y.

April, 1961
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Non-Combustible Metal Case

for Industrial Applications
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—four new silicon rectifiers in hermetically sealed '—ﬁ%’
flangeless metal packages. These four new types now Vas R:",f‘,,'gs = Mam tnstantecois o] s oirce
make silicon rectifiers as easy to handle and mount Ty | Ratngs  Foword | Peak [ SC9e | Guum @325 C
as other standard tubular components. They are de- v el o @%C SppsSay
signed 1o outperform plastic-packaged rectifiers and
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today’s industrial and commercial applications.
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“Switching Features,” J. 1V, Brubaker,
Bell Telephone Labs., New York, N. Y.

“Employment of the Signal Corps Auto-
matic Network,” Lt. Col. McNeil, U. S.
Army Communicalions Agency, Washinglon,
D.C.

“Systems Engincering Aspects of the
Signal Corps Automatic Network,” L. L.
Gaddis, A.T.&T. Long Lines Dept., New
York, N. Y.

Session 2.2—System Performance

“Noise and Transmission Level Terms in
American  and  International  Practice,”
H. H. Smith, ITT Communications Syslenis,
Inc., Paramus, N. J.

“Nomograms For The Statistical Sum-
mation of Noise in Multihop Communica-
tion Systems,” B. Sheffield, ITT Communi-
cation Systems, Inc., Paramus, N. J.

“Multiplex Stability and Interface Re-
quirements For Aircom Circuits,” G. Goltsos
and P. H. Bourne, ITT Communication Sys-
tems, Inc., Paramus, N. J.

“Synthesis of a Global Communications
Sy stem Using Wideband Radio Relay Sys-
tems,” J. B. Potts, Radio Corporation of
America, Camden. N. [,

“Performance Rating of Communica-
tions Systems,” J. C. . Carter, Westinghouse
Electric Corp., Baltimore, Md.

Session 2.3—HF Communications

“Optimum HF  Prediction,” . Green-
berg, S. Krevsky, and G. Bumiller., RCA,
New York, N. V.

“The AVCO Natural Communication
System,” S. C. Coroniti, G. E. Ilill, N. J.
Macdonald, and R. Penndorf, AVCO Corp.,
Wilmington, Mass.

“Frequency  Sounding  Techniques for
HF Communications Over .\uroral Zone
Paths,™ G. 1. Jult, G. V. Irvine, and J. P.
Murray, Defence Research Telecommunica-
tions Establishment, Ottawa, Ont., Canada.

“Maodern lonospheric Measuring Equip-
ment,” D. . Covill, E.M.I., Cossor Electron-
ics Lid., Dartmouth, N. 8., Canada.

“Radiotelephone  Communications  on
the Great lLakes and the Scawayv,” /1. [,
IHerrick, Lorain Coun y Radio Corp., Lorain,
Ohio.

Tuesday Morning, May 23
Session 3.1—Space Communication II

“Unfurlable Antennas for Space Com-
munication,” 2. D. Kennedy, Lockheed Air-
craft Corp., Sunnyvale, Calif.

“A Broadband HF Antenna System for
U"se In a Satellite lonospheric Sounder,”
J. R. Richardson and . R. Molozzi, Defence
Research Telecommunications Establishment,
Ottawa, Ont., Canada.

“Communications Satellites Using Ac-
tive Van Atta Arrays,” R, C. Huansen, Aero-
space Corp., Los Angeles, Calif.

“Phase-Locked Loops for Electronically
Scanned Antenna Arrays,” R, C. Colbert and
W. L. Rubin, Sperry Gyroscope Co., Greal
Neck, L. 1., N. V.

“Advanced Scann ag Feed for the A'T-
36 60’ Diameter Automatic Tracking An-

“The Use of Log Differential PCM for
Speech Transmission in UNICOM,” R. L.
Miller, Bell Telephone Labs., Inc., Whip-
pany, N. J.

“A High Speed, Serial, Four-Phase Data
Modem for Regular Telephone Circuits,”
G. L. Evans, E. Enriques, and Q. C. Wilson,
Hughes Communications Div., Los Angeles,
Calif.

“A New Digital Communication Sys-
tem-Moditied Diphase,” G. Aaronson, D. A.
Douglas, and G. J. Meslener, RCA, New
York, N. Y.

“Wideband Frequency Modulator,”™ L. D.
Westenburg and H. D. [ern, Collins Radio
Co., Dallas, Tex.

Session 3.3—Pacific Scatter
Communication System

“Pacific Scatter Communication  Sys-
tem,” J. Rose, Defense Communications
Agency; A. A. Childers, U. S. Army, Office of
the Chief Signal Officer; H. I. Jones, Jr.,
U. S. Army Signal Engineering Agency;
R. Bateman, Page Communication Engineers,
Inc.; D. F. Brittle, Jr., Page Conmmunication
Engineers, Inc.

“Improved lonoscatter Receiving Tech-
niques Used on the Pacitic Seatter Com-
munication System,™ J. Rose, Defense Com-
munications Agency: A. A. Childers, U. S.
Army, Office of the Chief Signal Officer; I1. H.
Jones, Jr., U. S. Army Signal Engincering
Agency; G. E. Boggs, Page Communication
Engineers, Inc.

“Performance Monitoring of the Pacific
Scatter Communications System,” J. Rose,

Defense  Communications Agency; A. A,
Childers, U. S. Army, Office of the Chuf Sig-
nal Officer; H. II. Jones, Jr., U. S. Army
Signal Engincering Agency; J. S. .\I:'Lmd,

Page Communication Engincers, Inc.

“The Piggyv-Back Dual Corner Reflector
Antenna,” J. Rose, Defense Commiunications
Agency; A. A. Childers, U. S. Army, Office
of the Chief Signal Officer; I1. 1. Jones, Jr.,
U. S. Army Signal Engincering Agency;
J. S. Stotsky, Page Communication Engi-
neers, Inc.; J. McMahon, Page Communica-
tion Engincers, Inc.

Tuesday Afternoon
Session 4.1—Switching Systems I

“Network Compatibility in Global Tele-
phone Switching Systems,” C. . Parry and
P. 0. Dahlman, Page Communications Engi-
weers, Inc., Washington, D. C.

“Parametron  Applications in Military
Switchboards,” S. Kaplan and L. Stambler,
RCA, New York, N. V.

“Alternate Routing Computer,”™ /1. Krits
and I. Roberts, RCA, New York, N. Y.

“Message Storage in Automatic Switch-
ing,” W. F. Spanke, U. S. :Army Communi-
cations Systems Div., Washington, D. C.

“Traffic Management Techniques,” 4. G.
Steinmayer, O. O. Jones, and 1. B. Collins,
Jr., General Electric Co., Philadelplia, Pa.

Session 4.2—Microwave Radio Relay

“A Modern Approach to Microwave

tions,” L. Moore,
Redwood City, Calif.

“Possibility of Noise Figure Reduction of
a Microwave Receiver Using a Reflex Klys-
tron Amplitier,™ K. Ishii, Marquette Uni-
versity, Milwaukee, Wis.

“Design of a TD-2 Microwave Repeater
with Transmitters and Receivers on the
Same Frequency,” P. B. Engh, Pacific Tele-
phone & Telegraph Co., San Diego, Calif.

Moore Associates, Inc.,

Session 4.3—Reliability and Survivability

“The Planning ot Space Communication
System Reliability,” E. D. Karmiol, A.
Sternberg, and J. S. Youthcheff, General
Electric Co., Philadelphia, Pa.

“Communication Error Rate lostru-
mentation System,” V. Chewey, J. Wittman,
J. Rabinowitz and A. Tepfer, RC:A, New

‘ork, N. Y.

“A Technique for the Physical Surviva-
bility Analysis of a Communications Net-
work,” D. F. Pascucci and N. P. Albrecht,
ITT Labs., Nutlev, N. J.

“Circuits, Networks, and Survival,”
J.W. Halina, ITT Communication Systems,
Paramus, N. J.

“Availability—New Approach to the
Measurement of System Reliability,™ A/,
Barow, S. R. Calabro, and V. Selman, Inter-
national Electric Corp.. Paramus, N. J.

Wednesday Morning, May 24
Session 5.1—Space Communication III

“A Global Party Line Concept of Satel-
lite Communication,” J. L. Walker, ITT
Communications, Inc., Paramus, N. J.;
D. R. Campbell and W. L. Glomb, ITT Labs.,
Nutley, N. J.

“Optimization of System Parameters for
Deep Space  Communication  Systems,”
M. E. Breese and P’. J. Sferrazsa, Sperry
Gyroscope Co., Great Neck, L. 1., N. Y.

“The Delay/Coverage ’roblem in Tele-
communications  Via  Satellites,” 4. J.
Vadass, General Electric Co., Lynchburg, Va.

“Theoretical Considerations in Design of
Delaved Time Satellite Repeater Systems,”
J. Dressner, U. S. Adrmy Signal Research and
Development Lab., Fort Monmouth, N. J.

“Some Studies of Special Orbital Con-
figurations for Global Communications,”
S. C. Hight and J. G. Kreer, Bell Telephone
Labs., Whippany, N. J.

Session 5.2—Data Handling

“Micro Programmed Digital Data Han-
dling Svstem,” J. C. Augustine, Spuace Tech-
nology Labs., Inc., Los Angeles, Calif.

“\  Binary  Information  Exchange,”
R. C. P. Hinton, ITT (‘ommunic ation Sys-
tems, Inc., Paramus, N. J.; C. E. Haller,
ITT Labs., Nutley, N. J.

Automatic  Kevboard-Operated
Code System Without Tape,” R. W.
son Co., Anaheim, Calif.

“DIGIKEY—A  Keyboard  Technique
for Digitalizing Human Information,” S. G.
Luts, Hughes Research Labs., Malibu, Calif.

“\ Technique for Converting Analog
Voltages to Digital Codes at Sampling Rates

Morse
Joln-

tenna,” E. Villuseca, Dynatronics, Inc., R. E. Communuications Systems,” G. I. Carlson Above Five Million Samples .I‘cr. Second
Moscley, Scientific Atlanta, Inc. Motorola, Inc., Chicago, Il With Accuracies of Seven Bits,” C. F.
¢\ Transistorized 'l\lulti-Ch;umcl SSB Crocker, Raytheon Co., Waltham, Mass.
Session 3.2—Modulation Techniques Carrier Telephone System,” F. Correia, i A
“An Experimental Delta Modulator,”  Motorola, Inc., Chicago, Ill. : .
M. Kozuch and A. Lender, ITT Labs., Nut- “Transistor Alarm and Control System “Latest and Future Trends in Tropo-
ley, N. J. for Unattended Microwave Repeater Sta-  spheric Scatter Communications,” C. P.
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Depenaability
PRRO ”

...in tests at 5 Times

mil specs for
shock, vibration
and acceleration

Potentiometers  Potentiometers Adjustable Hermetically Sealed
Type J and Type G and Fixed Resistors Ceramic Encased Resistors
Type K Type L Type R Type TS Type CS Type ES

In these severe tests, Allen-Bradley resistors and
potentiometers have demonstrated their complete
dependability in environmental extremes.

The ruggedness of A-B fixed resistors is obtained
through an exclusive process in which the resistance
element and the insulating jacket are hot molded
into an integral unit of unusual mechanical strength.
This unit is then hermetically sealed in a ceramic
tube. Also, please remember, A-B fixed resistors are
completely free from catastrophic failures.

A-B potentiometers have the resistance elements
; molded into, and are an integral part of, the base;
AbOUt t ne teSt therefore, they are virtually indestructible. In addi-
AR TUniHEe S ke Te i o lHE: tion,. operation 1s quiet and smooth \'Nh.en »the po-
the above Allen-Bradley resistors and po- tentiometer is new, and these characteristics improve
tentiometers were subjected to a constant with use.
acceleration of 300g, impact shock of 150g For maximum reliability under severe operating

L 2 el O SOl T 12 23909 [, conditions, insist on Allen-Bradley quality elec-
All tests were conducted in accordance with

procedures outlined in the latest Mil Specs. tronic components.
*Test Report »71801, Sept. 1960

e m e

Allen-Bradley Co., 222 W. Greenfield Ave., Milwaukee 4, Wis.
In Canada: Allen-Bradley Canada Ltd., Galt, Ont.

ALLEN-BRADLEY | =ecreome
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ALLEN-BRADLEY QUALITY

ERRITES

HAVE SOLVED THESE DESIGN PROBLEMS

From the broad line of Allen-Bradley quality ferrites, more and
more designers are finding they can obtain the exact char-
acteristics to meet their specific needs. Allen-Bradley’s precise
quality control methods insure continuously uniform electrical
and mechanical properties—and A-B has the facilities for
supplying ferrites in quantity. Listed below are a number of
areas in which A-B ferrites have helped the manufacturer to
reduce the product size or weight, or cost, and frequently the
performance has been improved. If you have problems along
this line, please let our engineers work with you in solving them.

APPLICATION

TELEVISION, RADIO
Deflection Yokes

Flyback Transformers

Convergence Cores
I. F. Transformers

R. F. Tuning Coil
(fixed or
permeability tuned)

TELEPHONE SYSTEMS
Interstage and
Matching Transformers

H. F. FLUORESCENT
LIGHTS
Loading Reactors

Transformers

ELECTRIC ORGANS AND
HI-FI STEREO
Oscillator Inductors

Output Transformers

AUTOMATIC MACHINE
TOOLS
Magnetjc Amplifiers

Logic elements for
high-power levels

Matching Transformers
MOBILE POWER SUPPLIES
Static Inverters

RADAR, MISSILES

Pulse Transformers

PERMANENT
MAGNETS

A-B FERRITE

W-03
W-01

w-04

wW-01

R-02

R-03

W-04

R-02 (for short
pulses)

M-01

low losses

High energy factor

PREFERRED CHARACTERISTICS
High permeability

High resistivity

Low losses, high Bmax, high
permeability, high Curie temp

Low residual w th large gap

Low losses at low amplitudes. Good
temperature stability of permeability

Low losses. Temperature stable
permeability, minimum hysteresis
for permeability tuning

High permeability,

High flux density

High permeability, low
losses, high Bmax

High permeability,
temperature stable,
linear B vs. H

High permeability, nigh
Bmax, low losses

Rectangular hysteresis
loop, high Bmax
Rectangular hysteresis
loop, high 8max

High permeability, low
losses, high Bmax

Rectangular hysteresis
loop, high Bmax.

High pulse permeability,
high Bmax, low losses

Good mechanical strength

Quality
Electronic Components




Durnove, Adler
Rochelle, N. V.

“Basic Considerations of Economy-Type
Troposcatter Systems,” L. P. Yeh, Page
Communication Engineers, Inc., Washing-
ton, D. C.

“Propagation "henomena and Diversity
Combiner Problems Lncountered on a 690
Mile Multichannel Tropo-Scatter System,”
W. H. Gentry, Jr., General Electric Co.,
Lynchburg, Va.

“Radio Propagation at UHF by Inco-
herent Scattering in the F-Region,” H. 1.
Briscoe and V. C. Pineo, MIT Lincoln Lab.,
Lexington.

“Mutual Interference Between Point-to-
Point and Space Communications Systems,”
W. J. Hartman and M. T. Decker, National
Bureau of Standards, Boulder, Colo.

Electronics, Inc., New

Wednesday Afternoon
Session 6.1—Switching Systems I
“The Problem of the Tributary Area in
Planning a Military Switched Global Net-
work,”™ P. M. King and G. C. Hartley, ITT
Communication Systems, Inc., Paramus,
N.J.

“Terminal Area Distribution and Proc-

essing,” H. H. Pine, ITT Communication
Systems, Inc., Paramus, N. J.

“A Fully Electronic TDM Solid State
Switching Center for Military Communica-
tions—Grouping, Signalling, Logic,” A. K.
Bergmann, North Electric Co., Galion, Ohio.

“A Fully Electronic TDM Solid State
Switching Center for Military Communi-
cations— Transmission Characteristics and
Their Measurements,” G. Svala, North Elec-
tric Co., Galion, Ohio.

“An Automatic Electronic System for
Handling International Telegrams,” E. D.
Becken and R. K. Andres, RCA Communica-
tions, Inc., New York, N. Y.

Session 6.2—System Planning

“Application for Transmission Media,”
J. If. Vogelman, Capehart Corp., Richmond
Hill, N. Y.

“The Economies of Communications
Satellites,” W. Meekling and S. Reiger, The
RAND Corp., Santa Monica, Calif.

“Optimization Methods in Economics
Planning of Telecommunications Systems,”
Z. Prihar, Page Communications Engincers,
Inc., Washington, D. C.

“Value Engineering Applied to a Large
Scale Electronic Communications Svstem,”

B. Ellison, International Electric Corp.,
Paramus, N. J.

“Communications Cost Control Analy-
sis—Integration of Communication and
Data Processing Systems,” J. K. Mulligran,
T. R. McKee, and J. P. Macri, RC:A, Cam-
den, N. J.

Session 6.3—Speech Compression and
Spectrum Sharing

“The Speech Bandwidth Compression
Problem,” F. H. Slaymaker and R. A.
Houde, Stromberg-Carlson Co., Rochester,
N. Y.

“A 1000 Bit Per Second Speech Compres-
sion System,” J. S. Campanella, D. C.
Coulter, and R. [rons, Melpar, Inc., Falls
Church, Va.

“Band Economy Multiplex Equipment
Applied to Long Distance Trunk Groups,”
G. Atkinson, ITT Communicalions Svstems,
Inc., Paramus, N. J.

“Unscheduled  Spectrum  Sharing  in
Communication,”™ D. . Harris, Lockheed
Aircraft Corporation, Sunnyvale, Calif.

Designing Interference-Free  Space
Communication Syvstems Using Computer
Simulation Techniques,” D. K. J. White,
Frederick Research Corp., Wheaton, Md.

Western Joint Computer Conference

Ayiassapor Horter, Los ANGELES, CaLIr., May 9-11, 1961

The tentative program for the 1961 West-
ern Joint Computer Conference has becn
announced. This year’s Conference will in-
clude a Ladies’ Program, which will be held
Monday morning, May 9. Phyllis Huggins,
of Bendix Computer Division, Los Angeles,
Calif., is the Chairman of this portion of the
program, which will include a coffee and an
invited panel, consisting of J. W. Granholn,
Iditor, Computing News, Thousand Oaks,
Calif.; Vincent van Praag, President, Elec-
tro-Logic Corp., Los Angeles, Calif.; and
G. G. Vosatka, Western Regional Manager,
Bendix Computer Corp., Los Angeles. An-
other highlight of the Conference will be
the luncheon, which will be held on Wednes-
day, May 10. W, I<. Bauer, Chairman of the
1961 WJCC, will be the Master of Cere-
monies, and Simon Ramo, Executive Vice
President of Thompson Ramo Wooldridge,
Inc., will speak on “Future Applications of
Electronic Intelligence.”

Tuesday Morning, May 9
Session IA—Opening Session

Chairman: K. 1I". Uncapher, The RAND
Corp., Santa Monica, Calif.; Vice Chairman,
1961 1 JCC.

Welcoming  Address: 11" F.  Bauer,
Thompson Ramo Wooldridge, Inc., Canoga
Park, Calif.;: Chairman, 1961 11"JCC.

Keynote Address: 7. J. Watson, Jr.,
IBAM Corp., New York, N. V.

General Remarks: M. Rubinoff, Uni-
versity of Pennsylvania, Philadelphia; Chair-
man, National Joint Computer Commiittee.
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Tuesday Afternoon
Session IIA—Digital Simulation

Chairman: I1. II. Harman, Svstem De-
velopment Corp., Santa Monica, Calif.

“Simulation: \ Survey,” /. . Harman,
Systent Development Corp., Santa Monica,
Calif.

“Computers and Management Games,”
J. M. Kibbce, Remington Rand Univac,
New York, N. Y.

“Simulation of Airborne Anti-Submarine
Systems,” T Guinn, Douglas Aircraft Co.,
El Segundo, Calif.

“An On-line Management System Using
English Language,™ . Vussonyi, Ramo-
1Wooldridge, Canoga Park, Culif.

“Application of Digital Simulation Tech-
niques to Highway Design Problems.™ 1.
Glickstein and S. L. Levy, Midwest Research
Institute, Kansas Cityv, Mo.

“The Use of Manned Simulation in the
Design of an Operational Control System,”
M. A. Geisler and 11, /1. Steger, The RAND
Corp., Santa Monica, Calif.

Session IIB—Microsystem Electronics

Chairman: R. A. Kudlich, A. C. Spark
Plug, El Segundo, Calif.

“The Present Status of Microsystem
Electronics,™ . B. Meyers, Moatorola, Inc.,
Phoenix, Aris.

“Testing of Micrologic Elements,” R.
Anderson, Fairchild Semiconductor Corp.,
Mountain View, Calif.

“Interconnection Techniques for Semi-

conductor Networks,” J. S. Kilby, Texas
Instruments, Inc., Dallus, Tex.

“Microcircuit  Interconnection  Prob-
lems,” G. Anderson, C. Walant, and G.
Selvin, Sylvania Electronic Systems, Waltham,
Mass.

“Microsvstem Computer Fechniques,”
E. Luedicke and A. Medwin, RC:A, Camden,
N. J.

Wednesday Morning, May 10

Session IIIA—Modeling Human
Mental Processes

Chairman: . A. Simon, The RAND
Corp., Sunta Monica, Calif., and Carnegie
Institute of Technology, Pittsburgh, Pua.

“Introduction: Modeling Human NMental
Processes,” H. A. Simon, Carnegic Institute
of Technology, Pittsburgh, Pu.

“The Simulation of Verbal Learning Be-
havior,” E. Feigenbawm, University of Call-
Sfornia, Berkeley.

“The Simulation of Behavior in the
Binary Choice Experiment,” J. Feldman,
University of California, Berkeley.

“Programming a Model of Human Con-
cept Formulation,” C. I. Iovland and E. B.
Hunt, Yale University, New IHaven, Conn.

Session IIIB—Recent Advances in
Computer Circuits

Chairman: C. T. Leondes, University of
Culifornia, Los Angeles.

“Parallelism in Computer Organization
Random Number Generation in the Fixed
Plus Variable Computer System,” M. Aokt
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and G. Estrin, University of California, Los
Angeles; T. Tang, National Cash Register
Co., Hawthorne, Calif.

“The CELLSCAN System—a Leucocyte
Pattern Analyzer,” K. Preston, Jr., Perkin-
Elmer Corp., Norwalk, Conn.

“Application of Computers to Circuit
Design for UNIVAC LARC,” G. Kuaskey,
N. S. Prywes, and H. Lukoff, Remington-
Rand Univac, Philadel phia, Pa.

“Wide Temperature Range Coincident
Current Core Memories,” R. S. Weiss, and
N. Rosenberg, Ampex Computer Products
Co., Culver City, Calif.

“Tunnel Diode Storage Using Current
Sensing,” E. R. Beck, . 4. Savitt, and A.
E. Whiteside, Bendix Corp.. Detroit, Mich.

“Tunnel Diode Balanced Pair Circuit as
a  Building Block for High-Speed Com-
puters,” 1. E. Barnette, G. \. Brown, S.
Fiarman, 1. S. Miller, and R. 1. Powlus,
RC:A Labs., Princeton, N. J.

Session IVA—Problem Solving and
Learning Machines

Chairman: M. Minsky, M. I. T., Cam-
hridge.

“Problem Solving and lLearning Ma-
chines: .\ Survey,” A, Vinsky, M. I. T.,
Cambridge.

“Baseball: An Automatic Question-\n-
swerer,” B. F. Green, Jr., A, K. 1olf, C.
Chomsky, and K. Laughery, M. 1. T., Lexing-
ton.

“A Basis for a Mathennatical Theory of
Computation,” J. MeCar hy, M. 1. T., Cam-
bridge.

Wednesday Afternoon
Session VA—Information Retrieval

Chairman: . R. Swanson, Ranwo-1 oold-
ridge, Canoga Park, Calif.

“Information Retrieval: State of the
Art,™ D. R, Swanson, Ramo-11ooldridge,
Canogu Park, Calif.

“A\ Systems Approach to Scientific Con-
munication,”™ M. M. Kessler, M. 1. T., Lex-
tnglon.

“\ Screening Method for Large Infor-
mation Retrieval Systems,” R, 1. Maoore,
Princeton University and the National Bureau
of Standards, Washington, D. C.

Session VB—Automata Theory and
Neural Models

Chairman: P. M. Kellex, Aeronutronic,
Newport Beach, Calif.; Session arranged by
. von Focrster, University of Ilinois, Ur-
hana.

“What is an Intelligent Machine?” 11", R,
Ashby, University of Illinois, Urbana.

“Automata Theory and Neural Models:
ASurvey,” oM. Kelley, Aderonutronic, New-
port Beach, Calif.

“Physiology of Automata,” M. L. Bab-
cock, University of Hinois, Urbana.

“Analysis of Perceptrons,™ 1. D. Block,
Cornell University, Ithaca, N. Y.

Session VC—New Hybrid Analog-
Digital Techniques
Chairman: G. ..
Arizona, Tuscon,
“Hvbridl  Analog-Digital

Korn, University of

Computers,”
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H. Schmid, General Precision, Inec., Bingham-
ton, N. Y.

“Optimization of Linear System Dy-
namic Characteristics,” C. H. Single and
E. M. Billinghurst, Beckman Instruments,
Inc., Richmond, Culif.

“Design and Development of a Sampled-
Data Simulator,” J. E. Reich and J. J.
Peres, Space Technology Labs., Inc., Leos
Angeles, Calif.

“Digital Control Systems for a Repeti-
tive Electronic Analog Computer,” T. Bru-
baker and I1. Eckes, University of Arizona,
Tuscon.

Session VIA—Large Computer Systems

Chairman: C. 1I'. . ddams, Charles 1V.
Adams Associates, Bedford, Mass.

“Trends in Design of Large Computer
Systems,” C. W. Adams, Charles 1. Adams
Associates, Bedford, Mass.

Thursday Morning, May 11
Session VIIA—Automatic Programming

Chairman: A, Opler, Computer Usage
Co., New York, N. V.

“Current Problems in Automatic I’ro-
gramming,” 4. Opler, Computer Usage Co.,
New York, N. V.

“A First Version of UNCOL,” 7. B.
Steel, Jr., Svstem Development Corp., Sunta
Monica, Callf.

“Method of Combining Algol and Co-
bol,™ J. E. Senmmet, Sylvania Electric Prod-
ucts, Needham, Mass.

“ALGY—An  Algebraic  Manipulation
Program,” M. D. Bernick, E. D. Callender,
and J. R. Sanford, Philco Corp., Palo Alto,
Culif.

“A New Approach to the Functional
Design of a Digital Computer,” R. S. Bar-
ton, Computer Consultant, Altudena, Calif.

“The  JOVIAL Checker,” . Blauer,
System Development Corp., Paramus, N. J.

Session VIIB—Memory Devices and
Components

Chairman: P. V. Levonian, Space Tech-
nology Labs., Inc., Los Angeles, Calif.

“Factors Affecting Choice of Memory
Elements,” C. F. King, Claude King Assoc-
tates, Los Angeles, Calif.

“\A Nondestructive Readout Film Mem-
ory,” R.J. Petschawer and R. D. Turnquist,
Remington Rand Univac, St. Paul, Minn.

“\ Technique for High Speed Infornia-
tion ‘Transfer in Magnetic Films,™ J. I,
Raflel, k. 11. Anderson, and T. S. Crowther,
M. 1T, Lexington.

“The Development of a New Nonde-
structive Memory Element,” 4. 11 Vinal,
1B Corp., Owego, N. V.

“A High Speed Metastable Memory Ele-
ment and Pulse Delay Line,” L. C. Clapp,
Sylvania Electronic Systems, Needham, Muss.

Session VIIC—Applied Analog Techniques

Chairman: R. R. Favreau, Electronic
Associates, Inc., Long Branch, N. J.

“The Optimization of Radar Designs
Using GEESE Techniques,” E. L. Berger,
Generul Electric Co., Syracuse, N. Y.

“The Spectral Evaluation of lterative
Analyzer Integration Techniques,” /.
Gilliland, Beckman Instruments, Richmond,
Calif.

“An lteration Procedure for Model
Building and Boundary Value Problems,”
W, Brunner, Princeton Computation Center,
Princeton, N. J.

“Analog  Simulation of Underground
Water Flow in the Los Angeles Coastal
Plain,” D. A. Darms, Electronic Associates
Los Angeles Computation Center, Los Angeles,
Calif.

Thursday Afternoon
Session VIIIA—Pattern Recognition

Chairman: O. Selfridge, M. I. T., Cam-
bridge.

“Pattern Recognition,”
M. 1. T., Cambridge.

“A Self-Organizing Recognition System,”
P. M. Kelley and R. J. Singer, Aeronutronic,
Newport Beach, Calif.

“A Learning Program for Pattern Recog-
nition,” L. Uhr, University of Michigan, Ann
Arbor; C. Vossler, System Development Corp.,
Santa Monica, Calif.

“An Experimental Program for the Selec-
tion of Disjunctive Hypotheses,” AL
Kochen, IBA Corp., Yorktown, N. Y.

“Time-Analysis of Logical Processes in
Man,” U. Neisser, Brandeis University,
Waltham, Mass.

F. C. Frick,

Session VIIIB—Computers in Control

Chairman: A, J. Rowe, Hughes Aircraft
Co., Culver City, Calif.

“Computer-Based  Management  Con-
trol,” A. J. Rowe, Hughes Aircraft Co., Cul-
ver City, Calif.

“Some Commments on Military Control
Applications of Computers,” 1", S. Melahn
and R. E. Olsen, System Development Corp.,
Santa Monica, Calif.

“American Airlines ‘SABRE’ Electronie
Reservations Systems,” M. N. Perry and
W. R. Plugge, American Airlines, New York,
NV

“Real-Time Management Control  at
Hughes Aireraft,™ D. R. Pardee, Hughes
Aircraft Co., Culver City, Calif.

“Project Mercury——Conmmand—Control
Program System,” B. G. Oldfield, IBI Corp.,
Rockville, Md. and A. M. Pictrasanta, I1BAl
Corp., WWashington, D. C.

“The 4651 (SACCS) Computer Applhi-
cation,” P. D. lildebrandt, System Develop-
ment Corp., Lexington, Mass.

Session VIIIC—The ‘““Human” Side of
Analog Systems

Chairman: L. A. Ollinger, Norair, Haw-
thorne, Calif.

“The Computer Simulation of Colonial,
Socio-cconomic Society,” 11" D, Howard,
General Motors Corp., Warren, Mich.

“N-15 Analog Flight Simulation—Sys-
tems Development and Pilot Training,” N.
Cooper, North American .Aviation, Inc., Los
Angeles, Calif.

“Analog-Digital Hybrid Computers in
Simulation with Hunans and Hardware,”
0. F. Thomas, U. S. Naval Ordnance Test
Station, Pasadena, Calif.

“The Automatic Determination of Hu-
man and Other System Parameters,” T\ F.
Potts, G. N. Ornstein, and A. B. Clymer,
North American Aviation Inc., Columbus,
Ohio.
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General Instrument Semiconductor. .. Leader in Reliability!

05T

RELIABLE SILICON

MESA TRANSISTORS! -

supenor mesa perform-

General Instrument Semiconductor
has achieved a major breakthrough
in transistor manufacture! Through
detailed research, careful product
development and advanced produc-
tion techniques we offer fhe most
reliable silicon mesa transistors
available today!

Microphotogaph shows precision of
unction metalizing and lead contacting

This represents a failure r.
0.01% for (g silicon Mesa
transistors @ 25°C.

ate of

= 2

10,000 000

1,000,000

Transistor Hours Between Failures

300 200

1

25

Temperature, ‘C

ance with Ool%lper 1000-hrs. failure rate at 25°C

Exclusive combination of reliability bene-
fits offered by G through long-term
R&D:

Advanced techniques of junction metalizing;

Superior junction contacting;

Permanent surface passivation;
100% lotstabilizationwith96-hourbakeat300°C;and
Critical analysis with automatic equipment for

exhaustive parameter testing.

What are your needs? General Instrument offers a
full line of double diffused NPN silicon mesas for
your most exacting applications. Abbreviated rat-
ings and characteristics below indicate a wide
range of usefulness: Very high speed saturated
switching; VHF tuned amplifiers; and units with
high beta linearity for magnetic memory drivers

and video ampliﬁers.

Available in accordance with MIL-S-19500/99A
(G 2N696, 2N697) and MIL-S-19500/120 ( G
2N706). Contact General Instrument today for
more information on these realistically-priced
units, and the name of your local authorized stock-
ing distributor.

COMPLETE LINE OF G SILICON MESAS...FROM STOCK

GENERAL INSTRUMENT NPN SILICON MESA TRANSISTORS

1] RATINGS CHARACTERISTICS
s = Jl
i he b Ves
o T Case Maximum e - Ve Cos
KA W BVeo | BVuo | Dissipation oo gaslvil Yasl0¥ | e=18me| . S0l @u=0
A S ‘: : (Teasu = 25°C)| pulsed =20 Mc lc = 150 ma le = 150 ma Va=10v
z A @ Ve = 30v 20 min 35
: . ] 2N69% TOS5 | 60v Sv 2 watts T = 25°C Ambient: 1 4 a max 60 max 2 min 1.3 v max 1.5 v max pf
I m 7] T =150"C Amblent 100 x a max max
1ZE @ Vs = 30 v 35
S v 2N697 TO5 | 60v Sv 2 watts T= 25 C Ambient: 1 » a max lg ":;" 2.5 min 1.3 v max 1.5 v max pf
T = 150°C Ambient: 100 x a max " max
i @ Ve = 60 v 20
& ! 2N699 TO05 |120v Sv 2 watts T = 5.5 Ambient: 2 u'a max 1;8 m": 2.5 min 1.3 v max 5.0 v max pf
% T = 150°C Ambient: 200 x« a max = max
3 @ Ves = Veimls Va=1SY | h=1ma |tL=1ma 6
TO18| 25v 3v 1 watt T =25C Ambuenl 0.5 » a max 1c =10 "ﬂ 100 Mc lc=10ma | lc = 10 ma pf
T = 150°C Ambient: 30 » a max 15 min 2 min 0.9 v max 0.6 v max max
@ Ver =20 v 15 min 45
2N1252 TO-S 30v Sv 2 watts T = 25°C Ambient: 10 4« a max 48 max 2 min 1.3 v max 1.5 v max pf
T = 150°C Ambient: 600 » a max max
@ Voo = 20V 30 min 45
2N1253 | TOS | 30v Sv 2 watts T = 25°C Ambent: 10 » a max 90 max 2.5 min 1.3 v max 1.5 v max pt
T = 150°C Ambuenl 600 4 a max max
@ Vs = 35
2N1420 | TO5 | 60v Sv 2 watts T= 55 CAmbmn! 1.0 « a max ;%:“Tl 2.5 min 1.3 v max 1.5 v max pt
T = 150 C Ambient: 100 x a max max
65 Gouverneur Street, Newark 4, New Jersey
IN CANADA: General Instrument Ltd., Semiconductor Division, P.0. Box 9, 151 Weber Street South, Waterloo, Ont Canada.
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412L Strengthens Air Defense By

Integrating Airspace Management

Rapid coordination of all phases of military
airspace management is a major problem of air
defense. This simulated operations room depicts
the heart of the Air Force’s 4121 Air Weapons
Control System—a single, semi-automatic elec-
tronic complex which coordinates radar stations,
data processing and display centers and weapons
bases into a unified network.

Within seconds, 412L will provide the vital
detection and tracking data to human decision
makers. Precious time will be gained since compu-

HEAVY MILITARY ELECTRONICS DEPARTMENT
DEFENSE ELECTRONICS DIVISION ¢ SYRACUSE, NEW YORK

tations leading up to the final decisions will be
done automatically. In addition, 412L is a highly
flexible system designed for use throughout the
Free World. It will operate in mobile as well as
fixed environments.

Currently going into prototype production,
412L has already anticipated technological ad-
vances. And, importantly, new equipment can be
integrated into this versatile Air Weapons Con-
trol System in the future, assuring a complex
which will remain combat-ready for many years.

17605
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to end
vour ground-loop
problems 1n
strain-gauge
or thermocouple
measurement
systems?

Use a KINTEL 114C
Differential DC Amplifier

The KINTEL 114C is specially designed
for thermocouple and strain-gauge sys-
tems where common-mode hum and
noise mask microvolt level signals. To
eliminate this problem, the input and
output of the 114C are completely iso-
lated from each other and from chassis
ground. Common-mcde rejection is 180
db at DC, 130 db at 60 cps—even with
1000 ohms unbalance. Five fixed gains
are available from 10 to 1000 with 1 to
3.3 times vernier. Input Z is greater than
30 megohms. Qutput Z is less than 0.25
ohm from DC to 500 cps, and less than
1 ohm to 2 kc. Gain is accurate within

0.5%, and stable within ~0.02% for 8
hours, within ~0.05% for 40 hours. Drift
is less than 2 uv for 40 hours. Price:
114C $875; single amplifier cabinet
$125; six-amplifier rack module $295.

Representatives in all major cities

KINTEL

A DIVISION OF

ELECTROMNICS ~NC

5725 Kearny Villa Road, San Diego 11, California
Phone: BRowring 7-6700

40A
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Engineering Notes:

ASSOCIATION ACTIVITIES

Publication of an Educational Televi-
sion Guidebook, representing the most
complete work available on TV as an in-
struction tool was announced by Ben
Edelman (Western Electric Co.), Chair-
man of the EIA Educational Coordinating
Committee. The hook presents nearly 100
illustranions in a sequence designed to de-
velop a basic understanding of the com-
ponents and  workable combinations of
television facilities to meet varving educa-
vonal applications. 1t deals also with such
innovations in clectronic instruction as
translators, video tape, the Midwest Pro-
gram on Nirborne Instructional Television,
the Galveston experiments wizh Phono-
scope, low-power cedacational  television
provisions, and closed-circuit hbrary refer-
ence svstenr, Preparation of the guidebook
was fhnced by EEY and was under the
direction of a task force headed by P\,
Jacobson (Motorola, 1ne. ). Members of the
task toree included leading educictors in the
ficld of television instruction and esperts
from 1L\ member and non-member com-
panies. The book was written by Dr. I,
Lewis, Director of the Burean of Instruc-
tional Materials of the Chicago Board of
ducation. The MeGraw-1ill Book Co.,
Ine., publisher of the guidebook, is selling
the book to the public for 84,95 a4 copy.
Price to representatives of ELY member-
companies, however, is 83,30, reflecting a
one-third ranted In the pub-
lisher. To take ady antage of the discounted
price, EIA member-companies should ad-
dress purchase orders, made ont to Me-
Graw-thll, wo I 1. Cousins, Sialf Direc-
tor, LI\ Educational Coordinating Coms-
mittee, LV Headquarters, Orders will be
forwarded to the publisher. .. . A special
EIA committee has begun the preparation
of ‘A Technical Guide for the Purchase
and Use of Language Laboratory Facilities
and Equipment” at the request of the
U. S. Office of Education. 1.\ was invited
by the Office of ducation to prepare a
stmple technical guide on the use and
facilities of language lahoratories through
L government contract authorized by Fitle
VI of the National Defense  Feducation
Act. The hooklet will he designed to ac-
quaint language teachers and ~chool ad-
ministrittors with the many facets of the
rapidly inereasing techniques of teaching
forcign languages by clectronic devices.
The booklet will be prepared ina three- to
four-month period under a “crash™ pro-
gram. Supervision and direction of the
manuscript will be provided by the Lan-
cuage Laboratory Guide Book  Project
Task Force of the KL\ Educational Co-

dizconnt

* The data on which these Notks are based were
selected by permis~sion from [eekly Reports, issues
of Lanuary 25 and 30, February 6, 13 )1
publizhed by the Electronic Industries Associat
whose helpiilness is gratetully acknowledged
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ordinating Committee. The FTask Foree s
chaired by R. G. Frick (General Electric
Co.) and is composed of manufacturers of
electronic langnage teaching devices, hoth
members and noa-members. Aetual writ-
ing of the booklet will be performed by the
Howard W, Sams Col, Inel, under Sub
contract with 1.\ The Association will
perform its functions under the contract on
a cost hasis onhy. The pedagogical aspects
of the manuscript will be supervised by an
Office of Education committee of experts
under Dr. Seth Spaulding, Chief, L<duca-
tional Materials and Services Section.

ENGINEERING

A new ‘‘OTS Selective Bibliography”
listing government research reports, trans-
lations, and other technical documents on
semiconductors has been published by the
Office of Technical Services, U. S. De-
partment of Commerce. |he bibhography
shows literiture on properties of suliele
semiconductors, semiconducting properties
of boron, reurtron dosimetry research, sur-
fuces in semiconductors, and a number of
other subjects, A\ list of government-om ned
patents available for license s also in-
cluded. The document is available from
OTS, UL S0 Department of Commerce,
Washington 25, D, C., at 10 cents a copy.
Order SB-435. ... The Navy has issued
an instruction to eliminate the ‘‘indis-
criminate and incorrect” use of the word
‘‘module” and establish a standard ter-
minology to be used for unitized electronic
equipment. \ccording to Technical Lo-
gistics Divisions Instroction 967003, *mod-
ule”™ has become “so loosely and improp-
erlv” used in industry and government
that considerable confusion exists as to its
actual meaning. [t is incorrectly used., the
Navy =ivs, to mean a plig-in or any re-
movihle portion of an clectronic equip-
ment, and some manufacturers have ex-
tended its use to ancillary tems of eqaip-
ment such as microphones, antennas, head-
phones, and battery packs. The Navy
pointed out that Military  Specification
NMIEL-E-16400D supplements the diction-
arv definition of *module™ as a standard or
unit or measurencent by adding “a fixed
dimension.” When the word is used in con-
junction with equipment assemblies having
outline dimensions which are multiples of
a module or fixed dimension, it becomes
“maodular assembly.”™ Morcover, the in-
struction continues, for electronic equip-
ment built up of a group of casily replace-
able units; there are two expressions which
apply—*“unitized construction ™ and “mod-
ular construction.” “For the former, the
replaceable units can be of any size or form
factor (which is the case with most of the
current equipment). In the case of ‘modu-
lar construction,” however, the inits must

(Continued «n page $4:4)
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SMOTTED

SECTTONY

convenient and positive

INTERCHANGEABLE WAVEGUIDE SECTIONS

I L
|

\L\ 1/:,: \lﬁ

Mode! No. H115A

(.

conveniently interchangeable waveguide sections
no slope adjustment required

vernier position scale readable to 0.1 mm.

dial gauge holder and movable stop

tapered slots to minimize residual VSWR

Like the finest camera with a precisely fitted set
of lenses, the FXR Universal Carriage and family
of five Interchangeable Slotted Sections are
matched to perfection. "Togetherness’ with this
unrivalled modular waveguide system gains new
meaning . . . more rapid interchange of each
section without tools or need for alignment, and
more dependable performance over the entire
frequency range from 3.95 kmc to 18.00 kmc.
Another fine FXR ‘‘package’ with quality and
reliability built into it—from the first mark on
the drawing board,

SERIES 115 PRECISION SLOTTED SECTIONS

3
—— - 3 ‘
o=

Model No. XT115A

Model Na. YI15A

UNIVERSAL CARRIAGE

PRECISION MICROWAVE EQUIFMENT
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i Rt o e R B
H115A | 3.95- 5.85 2 x1 10% in. | RG-49/U |UG-149A/U
(-Zl 15A 5.85- 8.20 12 x Y% 103% in, ?GEU— —JE3I/UA
WTI;A_ 7.057-10.—00 | 1 x % “10:/; .nA 7RE;‘5”1‘/_U—“UG-SI/7U‘
;(;;A_ ;.20-1;0“ 1 x '/,' 10% in. | RG-52/U | UG-39/U i
135 [12001800 sz 50311 10 |10 {610 [usaroru

© HIGH-POWER PULSE MODULATORS o

ACCESSORY: FXR Model no. B200A Tunable Probe.
All umits when mounted 1n Z116A Carriage:
Slope—1.01 max. trregularity—1.005 max.

Write for Bulletin No. SS115 or contact your local FXR representative.

25-26 50th S

TREET

WOODSIDE 77, N. Y.

FXR, Inc.

Detigh » Development © Manufacwre

RA. 1.9000
TWX: NY 43745

HIGH-VOLTAGE POWER SUPPLIES

© ELECTRONIC TEST EQUIPMENT

41A



another Sarkes Tarzian
production breakthrough!

Specifications at 25° C

Zener ; Test E Dyn
Tarzian | Voltage | Current |Imp.(MAX)
| Type | (V) l (MA) (Ohms)
VR6 6 , 25 4.0
VR7 7 ‘ 25 5.0
VR8.5 85 | 25 6.0
VRIO 10 i 12 8.0
VRI2 12 | 1 10
VR14 U B ¥ 11
VRIS 18 12 17
VR20 20 | 4 20
VR24 2 | 4 28
VR28 8 | 4 2 |
VR33 33 | 4 50
VR39 39 4 7
VR47 | @ 4 98
VRS6 | 56 4 140
VR67 ‘ 67 ’ 2 200
J VRS0 } 80 2 280
VR0 ‘ 90 1 340
VRIOS | 105 1 400

42A

Tarzian
Silicon Voltage

Regulators
now at
workday
prices

Where highest quality ¥
is in volume production T

1-watt

Epoxy enclosed
6 to 105 volts, in 20% increments

Standard tolerance is 20%
(all common tolerances available on request)

Immediate availability

Sarkes Tarzian did it in 1957 for silicon rectifiers
and has done it again in 1961 for silicon voltage
regulators...devised production methods that
make it possible to offer quality silicon
semiconductor devices at a price level that
permits their use not only in Sunday circuits

but also in workday circuits.

At the new low prices, more circuits can be
better protected or improved in performance by
the use of these small and inherently rugged
devices as clippers, limiters, and regulators.

Send for price and ordering information.

SARKES TARZIAN, INC.

World's Leading Manufacturers of TV and FM Tuners « Closed Circuit TV Systems « Broadcast
Equipment ¢ Air Trimmers « FM Radios » M:

ding Tape » S Devices

SEMICONDUCTOR DIVISION » BLOOMINGTON, INDIANA
In Canada: 700 Weston Rd., Toronto 9 « Export: Ad Auriema, Inc., New York
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first in the industry
TS

a complete new miniature UG series
coaxial cable connector

ACTUAL SiZE

1/3 smaller and lighter than
standard BNC series

DAGE manufactured prototypes of a new series miniature
connector for the U. S. Army Signal Corps. This series replaces
standard BNC connectors used with RG 58 C/U cable.

The TPS series features and exclusive three-pin lock which
minimizes rocking of the mated pair and eliminates electr cal
discontinuity due to shock and vibration. The TPS series

is now available in the quantity you need.

Make your connections with DAGE

Write or call for catalog and facilities brochure

nAﬁE ELECTRIC COMPANY, INC.
ETrETeTmYY

Beech Grove, Indiana
STate 7-5305
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<l have fixed dimensions or multiples of thesc
152 | rixed dimensions. This method of ¢
& ] Il.xe '( INCNS10N0s, 1.1.\ met o) @ (mlslm:
. Z tion s clearly explained and illustrated in
T MIL-E-16400D." The Navy, therefore,
i. hasadopted the term “electronic assembly ™
{ to satisfy the need for an expression
\ cover all types of casily replaceable por
N X tions of clectronic equipment regardless ol
If fast response is among the characteris- “ise, shape, or (upe of construction. ! he
FAST RESPONSE? tics you wanc in servos and rotating com- | erim is detined in MIL-E-16400D ae .\
ponents, here is the quality answer. [ commonly-mounted group of two or more
parts combined to perform a specitic ¢le
¢ | tronic function, and capable of being casily
NO LOA g | ‘ removed and replaced as an integratitem,”
CONTROL P =i 9 The instruetion points out that there is one
. main difference hetween the terms “sul
assemblv,” tassemblv,” oand telectro
assembly,” detmed in MHL-12-104001D)
I'he first twe ns apply o hicl
o C r»ki) !’(*I)LquJf‘T
while the ter term includes this teature

mits detinition. In general, the term “ele
tronie assemblyv™ hest applies where “mao
| ule™ was formerly used, according the
mstruction. The instructi
the N\asistant Chief of The Navy B

Ships for Technical Logisties. Tt ¢
and supersedes Electronies Division |
Wright of Sperry Rand offers design engi- struction 9670.12 Ser 674 672-43 of |
THEY'VE GOT IT! neers faced with new 'challerf.ges an _excep- ary 15, 1960,
tional source for meeting the most exacting f
demands. | GOVERNMENTAL AND

LLEGISLATIVI
The American Telephone and Tele-
graph Company last week was authorized
RIG” to operate experimental radio stations for
research on earth-satellite communica-
tions. The Federal Communications Come-

mission granted NVEX s apphication to use
a station in Holmdel, N |, for communi
cations with as many as ~iv satellites 1o be

launched by the National Neronauties and
Space Administration. The operation will

Wide variety of standard models plus supe- be an extension of space rescarch activities
riorengineering and production capabilities. ‘ jointhy conducted by NT&T and NASA
Write today for technical data and name of under the Echo project. 1t was the secomd

FCC approval in as many weeks of plans
by commercial firms for space communica
tions researelt Internationad Telephone
and Telegraph Laboratories last week re
ceived an FCC go-ahead Tor i year of tests
ol bouncing signals off passive satellites
and the moon. The NT&T tests wer
authorized to run until January 1, 1962
During that periad, the firm proposes
[ to launch up to six satellites at an esti
mated cost of 8$250,000 apiece. Cost of
the Holmdel station is  estimated

your Wright Motors representative.
$106,000. The Commission  authorized
the carth station to operate in the 6325

' ii 6425 Me region and the satellite stations

HIGH TORQUE HIGH WIDE FREQUENCY in the 4100 4200 region. At the same time,
ACCELERATION RESPONSE

it dented an AT&T request to usc the
6425-6925 Me band for satellite relay.
The FCC order =aid opening up the band
to international hixed public radio services

DIVISION OF SPERRY RAND would be premature, a position supported
RlGH I by the KL\ Microwave Scetion. The ex-

Durham, North Carolina
Tel. 682-8161

perimental stations will share frequencies

nued e 47,
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ACTUAL SIZE

NEW FROM
“Tra nsltron

MICIrO-T

(
be-

(A MESA MICRO-TRANSISTOR)

20 MAX e

TYP 4

-

TYPICAL OC BETA

COLLECTOR CURRENT FOR THE TMT841

0} — -
20 =
10 +
0 |
] 1 o
l- COLLECTOR CURRENT (mA)
— -
AMPLIFIER TYPES j
e |
] Maximum |
Collector Maximum
Maximum| Minimum Typical Leakage Power
Collector AC Gain-Bandwidth | Current Dissipaticn
Voltage Beta Product at 25°C | at 25°C Ambient
Type | (Volts) | (hfe) (Mc) | WA (mW) |
TMT 839, 45 | 20 45 i) 200 :
l g
TMT 80| 45 [ w0 85 1 200
—4-
| "MT 84 I 80 65 | 71 200 |
{ SWITCHING TYPES
In [ Maximum |
Maximum| Minimum Tgpical Maximum Power
Collector | DC Gain-Bandwidth | Saturation { Dissipatior at
Voltage | Beta Product Resistance | 25°C Ambient
Type (Volts) | (Chre) (Mc) (Ohms) (mW)
TMT 842 45 20 45 120 200
TMT 843 45 45 65 120 200 ]

Trangit

ron

electronic corporation

e SILICON DIFFUSED
e HERMETICALLY-SEALED
e ALL-GLASS PACKAGE

INTRODUCING THE FIRST SERIES IN A
COMPLETE LINE OF MICRO-TRANSISTORS

Development of the MICRO-T — first silicon
diffused mesa micro-transistor in an hermetically
sealed all-glass package — represents a major step
forward in microminijaturization. As compared with
conventional ‘“metal can’ configurations, the
MICRO-T's hard glass packaging embodies a signifi-
cant .mprovement in the hermetic seal between leads
and package. Reliability is substantially increased;
possibility of leakage is sharply reduced.

This new series of 45-volt micro-transistors is the
first designed for smali-signal low-level applications,
with current operating range from 50 microamps to
20 milliamps. Other electrical characteristics include
an Res of 100 to 200 ohms; minimum Betas from 20
to 80; cut-off frequencies of over 50 megacycles.
Perfactly compatible with present circuitry, MICRO-T's
will facilitate microminiaturizing in such ecritical
areas as airborne, space vehicle and missile applica-
tion. They are 1/20th the size of the TO-5, and
1/5tn that of the TO-18.

The first five types of MICRO-T's are available now.
For full information, write for Bulletins No. PB-78,
(Amplifier types) and PB-79, (Switching types).

wakefield, melrose, boston, mass.
SALES OFFICES IN PRINCIPAL CITIES THROUGHQUT THE U.S.A. AND EUROPE » CABLE ADDRESS: TRELCO



* CALIFORNIA INSTITUTE OF TECHNOLOGY

Space
Science
Resident
Research
Appointments

he Jet Propulsion Laboratory of the California Insti-
tute of Technology is accepting applications for resi-
dent research appoir:tments in the space sciences. These
appointments are open to U.S. citizens and foreign
nationals. Security clearance is not required. Applicants
must have training equivalent to that represented by a
doctorate degree and must have demonstrated superior
ability for creative research.

JPL has the responsibility of executing lunar, planetary,
and interplanetary space exploration programs for the
National Aeronautics and Space Administration, and is
supporting research activities related to these programs.

The stipend for research appointments to highly quali-
fied scientific personnel starts at $10,000 per annum. For
a foreign award, the basis would be equivalent to the
salary of the researcher's American counterpart. An
appropriate travel grant will be provided.

Apptications will be accepled for
positions in the following areas
of research and deveiopment .

|
4 ~- )

Instrinmentation . . .

Solar Physics . ..

cesign, development, and preparation of scientific
instruments for space research; research on and
develapment of concepts and technigues applicable
to space research

Freld and Particle Measurements . ..

gravitational, magnetic, and electric fields; iono-
spheres of the ecarth and other planets; cnergetic
particles; miciometeorites.

Astronomy . ..

development of new astronomical instruments for
use on space probes; cosmology- celestial mechanics.

Exobiology . ..

solar-terrestrial relationships; measurements in the
ultra-violet and x-ray regions of the spectrum; mag-
netohydrodynamics.

Geology, Geophysics and Geochewistry . ..
chemical and physical nature of lunar and planetary
surface and subsurface material: study of lunar and
planetary interiors.

Planetary Atmospheres . ..

pressure, temperature, density, and composition of
the atmosphere of the planets and the moon; the
study of meteors and comets.

nature of extraterrestrial life forms; techniques of
sterilization and decontamination of space probes.

Theoretical and experimental scientists
may obtair further information and
application forms by addressing requests to. ..

Professor W. H. PickeRrING, Director
JET PROPULSION LABORATORY

California Institute of Technology
4800 OAK GROVE DRIVE + PASADENA + CALIFORNIA
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(Continued from page 44.-4)

with common carriers  now  operating
within the assigned frequencies (
stipulated that NT&T will make special
tests to determine the feasibility of fre-
quency sharing by space communications
and common  catrier operations in the
H000-6000 Me region. AT&T plans test of
communications via the satellites with
earth stations operated for space research
by the United Kingdom, France, and Ger-
many. In another space communications
development, l.ockheed Aircraft Corpora-
tion recommended that major communici-
tions concerns pool funds to form a joint
common carrier firm to handle commercial
space telecommunications. In a proposal
submitted to the FCC, the National
\eronautics and  Space  Administration,
and other agencies involved in communi
cations, Lockheed recommended establish-
ment of an initial jointly owned satellite
about $260
million. Other common carriers would
contract for use of the system for world-
wide communications. lockheed said that
a thorough study of anti-trust regulations
uncovered no rules which might restrict
spice communications operations by a
jointly financed concern. ... The Final
Eisenhower Budget: What Does It Hold
For the Electronics Industry during Fiscal
1962? DNOD-—Small but steady increase;
NASA- Under 8100 million  for  elece-
tronics; FAA—Nore for KDP, less for
FCC—81 million for UHF TV
testing; FTC—Quicker trials of deceptive
practices.

system estimated to cost

INDUSTRY MARKETING DaTA

Shipments of electronic components
declined about five per cent during the
third quarter of 1960, the Electronics
Division of the Business and Defense
Services Administration has reported.
Most of this decline—at a time of vear
when components output usually reaches
the annual peak—was in components
shipped for military end-use, BDSA said.
Non-military electronic components out-
put, however, failed to show the normal
upward movement during the latter half
of the vear, due to the contra-seasonal
leveling-off of consumer electronics equip-
ment output. Only the output of tele-
vision picture tubes, quartz crystals, and
transformers  exceeded  second quarter
levels. Shipments of other components
cither decreased or remained at second
quarter rates during the third quarter. For
the second successive quarter, output of
semiconductor devices (transistors, diodes
and rectifiers, and related devices) de-
clined tn value, the agency reported. This
decline was entirely due to lower prices,
since unit output continued to rise. . . .
Radio sales at retail hit a monthly record
of 2,378,853 during December and moved
the total for the entire year to 10,705,128—
the high for sales during any year since
1048, according to final 1960 statistics

mtnucd on pag
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with POWER (o spare...

NEW Nickel Cadmium
Rechargeable Batteries

SEALED CELLS

Hermetic and rechargeable,
boasting exceptionally long
life, Nicad batteries are always
ready to operate in any posi-
tion—with power to spare—
even under adverse operating
conditions.

VENTED CELLS

Vented celis will maintain good
voltage even at extremely high
discharge rates over a wide
temperature range. Get more
information on these constant
voltage batteries.

Write Dept. P-612.

NICAD DIVISION - Gould-National Batteries, Inc.

St. Pau 1, Minnesota

Another reason...
the world becomes smaller

Dl o — W

fno”,.;&;\—L —~—

Troposcatter nefwork, providing multi-chanre! Telephone, Teleprinter, and Data

Transmission, linking England, Spain
and built for the Air Force

and North Africa is being designed

;3%

% ENGINEERS, INC.

by
Pa g e CQ COMMUNICATIONS

Subsidiary of Northrop Corporation
2001 WISCONSIN AVENUE, N.W., WASHINGTON 7, D.C.

47A
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The Highest Sensitivity

and the lowest noise.....
y *"‘W ..Qf"'i ks R

s $ fie. 1 Gan characteristic

Advanced electronic research by Hitachi technicians ol r ! ! j
has now resulted in the development of a superb - I — )
frame grid type twin triode (6R-HH8} with excellent “ o | o mff T |
high gain and low noise characteristics. As a = |
component of the tuner, the 6R-HH8 ensures an 515 | L [0Ba7A :
excellent picture with o remarkable degree of 3 ST | = 1
definition. 2 f——t 1=

| S | ! ! |
90 96 102 108 170 176 182 188 194 200 206
frequency (M)

fig. 2 Neise characteristies

T~ L eBaTR ] '
. 1 L .
:55 t i i (e -

'6R-H | |

1 { .
|
| N N

90 96 102 108 170 176 182 188 194 200 204
frequency (M

A Frame Grid (6R-HHS) <\ %

Hitachi also produces other receiving tubes and components for television which, when
used together with the new 6R-HH8, cannot fail to earn any maker a market reputation

even better than he currently ea'oys. ‘ ..

Automatic tube testing equipment

_Widachi L td,.

Towya Japan
Cable Address: "HITACHY' TOKYO
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Tontinned from page 47,

released by the Marketing Data Depart-
ment. Retail sales for television  also
reached the highest monthly mark during
December, 4 total of 708,140, For the
vear, a total of 59435045 T\ sets were
sold  to consumers, 196,309 more than
during 1959 and the best total since
1957. . . . Factory sales of transistors
scored another healthy advance during
1960, following the vearly growth pattern
which has characterized the industry
since production began, according to
year-end totals released by the EIA
Marketing Data ?)epartment. .\ total of
127,928,586 transistors valued at $301,-
132,285 were sold at the factory during the
pist vear. The vear before, 82,204,120
units were sold  and  revenue  acerued
totaled 8222.009,722

MILITARY AND SPACE

A report describing scientific and
engineering problems facing the Navy
has been published with the hope that in-
dustrial firms and institutions will help
solve them. The report, “Navy Research
and  Development  Problems,™  contains
concise deseriptions of the problems, their
hackground, and the need for solutions, In-
cluded are sections on data processing,
clectronic sciences, and energy conversion.
The publication is available without charge
from the Chief of Naval Materiel, De-
partment of the Navy, Washington 25,
D. C., Attn: Code M42. ... Navy scien-
tists have reported successful transmis-
sion of radio signals over unusually long
distances by guiding the waves through
“ducts” in the air formed between dry and
wet air layers. Scientists from the U, S,
Naval Rescarch Laboratory at Washing-
ton, D Cland the UL S, Navy Electronics
Laboratory at San Diego, Calif., trans-
mitted signals from California which were
recceived in Hawaii 2,600 statute miles
away. The same signals, if not directed by
the air duets, would have travelled only
about 575 miles. Fxploring & new phase of
radio communication between July 5 and
August 25, the Navy scientists used three
WA-2 (Constellation) aircraft flving be-
tween California and the Hawaiian Islands
to investigate elevated duct radio propa
gation and it~ correlation  with  such
meteorological phenomena as temperature
and humidity. Unusually long range radio
transmissions were accomplished using the
duct, which follows the boundary between
the dry air aloft and the wet air next to
the ocean. This boundary climbs from
about 1,000 feet over San Diego to 7,000
feet above Tawaii. Basic equipment used
in the project, called Trade Winds [11,
onsisted of dual frequency receiver equip-
ment aboard onc of the four engined NRIL
vreraft, verv-high frequency transmitter
cquipment in a second NRL aireraft, NEL
transmitters in San Diego and Oahu ls-
land, and the ultra-high-frequency moon-
bounce transmitter at Oahu. The third
\WV-2 aireraft, @ Navy Pacific Barrier
picket plane, gathered additional weather
data to assist the experiment.
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®Regatron Programmable There's a lot that's special

about Regatron Constant-

CONS TA N T. Current Power Supplies. ..

S

0.1% regulation (above s

CURREN T 2.2 ua) ... a modulation 4

input . .. zero to maximum- &5

WER range vernier . . . wide range '

Po (see diagram above). 2
And for use in automatic or .1

s UPPL ’Es semiautomatic applications,
you'll have the advantage 1

of the exclusive Regatron 3

ASK FOR BULLETIN 3072A programming feature, G
* Registered U.S. Pat. Off. Patents issued and pending '

B |

el

- ELECTRONIC
. MEASUREMENTS

COMPANY, INCORPORATED
EATONTOWN - NEW JERSEY

Lesraks

Telephone: Liberty 2-0300 TWX: EAT 984

Another reason...
the world becomes smaller

MEDV\';RANEAN <
Turkey trot . . . tropospheric scatter network employing fixed and
mobile stations . . . linking eight strategic areas through Turkey
with more than 99% reliability . . . is being designed and

built for the U. S. Air Force

a e == COMMUNICATIONS
I * ENGINEERS, INC.
Subsidiary of Northrop Corporation
2001 WISCONSIN AVENUE, N.W., WASHINGTON 7, D.C.
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Both Portable and Stationary
FREQUENCY and TIME

STANDARDS

DECADE FREQUENCY SYSTEMS

Generate and Measure Frequencies from Zero
to Kilomegacycles with Crystal Accuracy

FEATURES

e Frequency range from d.c. to
12.6 kilomegacycles.

e Accuracy and stability better than 1
x 10 °/day, according to crystal
oscillator used.

e Smallest crystal locked step 10 cps.

e Smallest frequency increment
5 millicycles.

o Crystal control steps rigidly locked to
frequency standard.

e Continuous variable output voltage
from less than 100uv to more than
1 volt.

e Simplicity of operation by small
number of front panel controls.

The decade frequency measuring system
is based on the principle of the fre-
quency synthesizer, which generates a
continuously variable frequency with the
accuracy of the driving standard oscil-
lator. Unknown frequencies are meas-
ured by heterodyning with this variable
reference frequency, and the difference
frequency is measured on a precision
meter with magnifier. Facilities for re-
cording also are available.

Type CAQ BN 7850

FREQUENCY AND TIME STANDARD

PORTABLE, FULLY TRANSISTORIZED

3D ‘
Eedy

—

STANDARD TIME SYSTEMS

Permits Measurement of Drift in Frequency Standards
by means of Comparison of Time Signals

FEATURES

e This system embodies more than 20
years’ experience in the field of
time and frequency standards.

o Simplicity of operation obtained by
completely integrated system.

e Special time-comparison oscilloscope
for photographic logging.

e Emergency power supply prevents
loss of calibration due to
line failure.

e Special accessories, such as sidereal
time converters, are available.

The standard time system generates a
time signal, derived from the frequency
standard, for comparison with time sig-
nals from WWV, etc., on a special time-
comparison oscilloscope. Daily log with-
out calculation may be kept by a photo-
graphic recording. The system provides
frequency divider, motor-driven phase
shifter, and all-wave receiver for time
signals from 14 kc to 28 mc. Frequency
standard has built-in servo system for
remote control from VLF standard fre-
quency by means of a phase comparator.

ROHDE & SCHWARZ

111 Lexington Ave., Passaic, N. J. ¢ PRescott 3-8010

Type CAA BN 78012
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A Professional =
Y e
Group Meetings

1

\l',l(()Sl’.\('li AND NAVIGATIONAL
LLLECTRONICS
Boston— fanuary 24

“Lightweight Inertiad Navigation Sys-
tems,” SON) Kolodkin, RCA, Burlington.

Metropolitan New York—-January 12

“The Changing Face of General \via-
tion,” C. L. Cahill, Nireraft Radio Corp.,
”n(nnull, \. l

Oklarhoma Citn - October 24

“Cocknit  Indicators for  Instrument
Navigation,” 1., C. Keene, American \ir-
Jines Jet Maintenance and  Engineering
Center, Tulsa, Okla

“Differcnces in Engineering Require
nents aed Philosophy between Commer
cial and Military Nireraft,” 1. C. Keene.

OkLthoma Citv— June 21

“The FAN Glide Slope,™ ). Park, Fed-
cral Aviation Agenev.

“The FAN Localizer,” W, Dunn, Fed
cral Wiatnion Ageney,

ANTENNAS AND PROPAGATION

Boston— January 25

“Radar Exploration of the Solar \t-
mos=phere,™ | H. Chisholm, Lincoln Iab-
Atory

“Design of Cassegrain and Gregorian
Antemnas,” DU HL Archer, Ray theon, Bed-
ford

Los Angeles—January 12

“Data Processing Antennas,” .\,
Keienski, lughes Nircraflt Co., Culver
iy, Calif,

“Information  Theory and  \ntenna
Design,™ Go O, Young, Hughes Nireraft
Co., Culver City, Calif.

San Francisco —lanuary 11

“Some Recent Anten novations,”
J. WL Carr, Loc | & Space Di-
vision, Sunnyvale, Calif.

Washington, . C.— January 17

“Effect of a Re-Entry Plasma Sheath
on the Icrfnrnlnuc of a Slotted Sphere
Antenna,” | W, Marini, University of
Marvland.

Four of the Antenna Laboratory and
Physical Sciences Lahoratory of \l(lp.lr
Ine.

ANTENNAS AND PROPAGATION

MICROWAVE THEORY AND

FEchNIQUES
Columbus—November 15

“Log Periodic Antennas and Circuits,”
R. H. Dullammel, Collins Radio Co.,
Cedar Rapids, lowa.

(Comtinued «n page 52.4)
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4/, MULTIPLE
INDICATORS

in a compact “‘package’’—

Ready to Install

in a minimum of space!

N\ The DIALCO DATA MATRIX®

Manufacturing Service aids you 3 ways:

(1) Supplies ultra-miniature Lamp Holders with
read-out Lamp Cartridges...(2) Fabricates panels
to order...(3) Assembles Lamp Holders on panels.
For computers, data processing equipment, etc.

Lamp Holders accommodate DIALCO’s
own Lamp Cartridges. Shown 1 size:
DATA MATRIX No. DM-7538-40 with 40
Lamp Holders and Cartridges...Shown
actual size: Incandescent Cartridge

No. 39-6-1471 with short cylindrical

lens; Neon Cartridge No. 38-1531 with
long cylindrical lens. Many other features.

Complete details in Brochure L-160B.

Foremost Manufacturer of Pilot Lights

PILOT LIGHTS v
“The Eyes of . CORPORATION

Your Equipment”

60 STEWART AVENUE, BROOKLYN 37, N.Y. e HYacinth 7-7600

Another
reason...

the

world
‘becomes
smaller.

An experimental satellite communication relay being designed
and engineered under cognizance of Rome Air Development
Center will transmit voice and teletype 2000 miles through space
via a passive orbiting satellite. Stations will be at Floyd, N.Y.
and Trinidad.

Pa —= COMMUNICATIONS
g %~ ENGINEERS, INC.
Subsidiary of Northrop Corporation

2001 WISCONSIN AVENUE, N.W., WASHINGTON 7, D.C.
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STYLE 1001 STYLE 1005
SPDT SPDT

MIDGET RELAYS for

AC or DC Operation
Y R

Price Electric Series 1000 Relays Now Feature . . .
e AC or DC Operation
e Solder or Printed Circuit Terminals
e Open or Hermetically Sealed Styles

These versatile, midget, general-purpose relays,
formerly available only for DC operation, are
now being offered for operation directly on AC.
The AC relays, of course, have the same basic
features, including small size, light weight, and
low cost that made the DC relays pace setters
in their fields of application.

Typical Applications

Remote TV tuning, control circuits for commercial
appliances, radiosonde, auto headlight dimming, etc.

General Characteristics

Standard Operating Voltages:

3 to 32 VDC; 6 to 120 VAC 60 Cycle.
Maximum Coil Resistance: 13,000 ohms
Sensitivity:

0.05 watt at standard contact rating; 0.3 watt at

maximum contact rating for DC relays; 1.2 volt-

amperes for AC relays.
Contact Combination: SPDT
Contact Ratings:

Standard 1 amp.; optional ratings, with special

construction, to 3 amps. Ratings apply to resistive

loads to 26.5 VDC or 115 VAC.
Mechanical Life Expectancy:

10,000,000 operations, minimum

Dielectric Strength: 500 VRMS, minimum

PRICE ELECTRIC

CORPORATION

300 Church Street « Frederick, Maryland
MOnument 3-5141 « TWX: Fred 565-U

A Professional E
Group Meetings 3

(Continned from page 51.1)

Philadelphia—January {1

“Performance of 2 Monopulse An-
tennas,” 12, S, Lewis, RCA, Moorestown.

“Antennas Boresighting in Fresnal Zone
or by Auto Collimation,” .\, ]. Bogush,
RCA, Moorestown.

San Diego—January 16

“Satellite Stenals Received at Trans-
horizon Distances,” L. J. Anderson, Smythe
Rescarch Associates, San Diego, Calif.

Avmo
Philadelphia—January 25

“Power Amplitiers for High Fidelity,”
B. de Palma, formerly of Dynakit.

Avtomatic CONTROL
Dallas=Fort Worth—January 23
“RH-2 Digital Flight Control Com-
puter,” R. ). Watson, Bell Helicopter Co.,
Hurst, Texas.
l.os Angeles—January 10

“Atlas Control System and  Mercury
Abort and Pilot Safety System,” R. Goad,
D). R. White, Space Technology lLabs., Ar
bor Vitae St., Los Angeles, Calif,

Milwaukee—February 7

“Automatic  Control Applied to Io-
dustrial Processes,” W. E. Korsan, Allis-
Chalmers Co., West \llis, Wis,

Bro-MEbpicatl ELECTRONICS

Boston—January 17

“Modern Theories of Hearing,”™ Dr.
N. Y-S, Kiang, MI'T" and Massachusetts
Eve and Ear Infirmary.

Columbus—January 10

“Physiological Instrumentation of Nan
in Space,” Capt. G. Poter, U. S, Air Foree,
Wright-Patterson AFB, Ohio.

Memphis—January 6

Business Meeting—Officers voted on
and accepted; bylaws voted on and ac-
cepted.

Philadelphia-——November 17

“Highly Sensitive Spectrophotometer
for Cellular and Sub-Cellular [nstrumenta-
tion,” Dr. R. Perry, Institute for Cancer
Research & the Johnson Foundation; J.
Cowles, The Johnson Foundation.

BROADCASTING
Florida West Coast— January 25

“Transistors  Related to  Vacuum
Tubes,™ A. C. Brunner, Electronic Com-
munications, Inc., Saint Petersburg, Fla,

(Continued on page 564)

52A WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE April, 1951



AVAILABLE NOW...

Request your copy today!

The new 1961 RSC Catalog No.

960 will be of interest to every
designer and engineer concerned
with radio frequency and power
switching. It contains complete
specifications on each switch in the
RSC Line. Write for your copy today.
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RCA AIRBORNE SINGLE SIDE.ZAND

Performance proven in Operation ‘“Deep Freeze'

RCA'’s single sideband modification of the 618S-1 high
frequency communication equipment has demonstrated
proven capability under actual flight operations during
Operation “DEEP FREEZE,” now being conducted
jointly by the U. S. Navy and U. S. Air Force, with the
support of MATS.

The RCA concept of modifying proven, existing equip-
ments, such as the AN/ARC-65, has resulted in the most
economical approach to the utilization of single sideband
performance capabilities. The 6183-1/MC and AN/ARC-
38A SSB modifications are the latest additions to the
family of RCA Communications Equipments now pro-
viding extra capability to meet present and future mili-
tary and civil operational communications requirements.

Several thousand RCA Airborne Single Sideband Equip-
ments are now in flight operation.

54A WHEN WRITING TO ADVERTISERS PLEASE

For further information on the 618S-1/ MC, AN/ARC-38A, and other
airborne communication equipments write: Marketing Dept., Air-
borne Systems Division, Defense Electronic Products, Radio Cor-
poration of America, Camden 2, New Jersey.

‘ » ! ,a ‘
The Most Trusted Name in Electronics

RADIO CORPORATION OF AMERICA

\ =/

e
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A THE IMPROVED

MINCOM
SERIES CM-100

1.2 mc

At 120 ips the Mincom Series CM-100 now delivers 1.2 mc with the
same reliability that has been typical of Mincom's 1-megacycle per- New Series CM-100 Frequency Response
formance for years. 209 extended bandwidths also are obtained 7;/; :s::l;g :‘é zg :g:_‘_ggg :E
at CM-100’s other five speeds (see table at right). Tape previously 15ips—150 ke 120 ips—1.2 mc
recorded at 1 mc can be played back on the CM-100 with improved

reproduction. Consistent'y good pulse response, due to constant phase equalization at all speeds, enables
this system to perform predetection recording/reprocucing on an operational basis—in FM, FM/FM mod-
ulation, PCM and PCM/FM. Plug-in rack easily converts CM-100 from 7 to 14 tracks. Write for brochure
and specifications.

Pl

£ A,
§®} .. WHERE RESEARCH IS THE KEY TO TOMORROW
‘-\

{5
g

MINCOM oivision IMinnesora VImine ano TJanuracturiNG company

2049 SO. BARRINGTON AVE., LOS ANGELES 25, CALIFORNIA « 529 PENN BLDG., 425 13th STREET N.W., WASHINGTON 4, D.C.
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COUPLINGS

reduce length,

Hlustrated are a few of the stock miniature and
standard Millen couplings. Flexible or solid —
insvlated or non-insulated — normal or high
torque. Also available with inverted hubs to

JAMES MILLEN MFG. CO,,

NC.

MALDEN
MASSACHUSETTS

MODEL
4005

with

7N\

AMBITROL

ﬂﬂﬂsmm VOLTAGE
CONSTANT CURRENT

with
PROGRAMMABLE
CROSSOVER

Model 4005 is a 1-40 volt,
$143%°

Ew
-
ﬂ

500 ma, regulated DC
power supply incorpo-
rating AMBITROL.* The

£.0.8. AMBITROL* circuit will

FACTORY switch automatically to

either voltage regulation or

Other Models current regulation at any

Available point predetermined by the

Write For operator, with continuous
Catalog

control of voltage or cur-
rent to .05%.

* *
Ay Loner Designs inc.
1700 SHAMES DRIVE
WESTBURY, NEW YORK
EDgewood 3-6200 (LD Area Code 516)

*TM

56A

Corp.,

Abe, Professional =
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Group Meetings

(Continued trom page 32.04)

Philadelphia— january 12

“Development of TK Image-Orthicon
Camera,” J. Rhoe, RCA, Camden.
San Francisco-Sacramento

“Bauer AM
5 KW)," P

January 10

Transmitters (1 KW &
Gregg, Bauer Ilectronics
San Carlos, Calif.

BROADCASTING
VEHICULAR COMMUNICATIONS

Florida West Coast-—January 25

“Fransistors  Related to  Vacuum
Tubes,” \. C. Brunner, Electronic Com-
munications, Inc., St. Petersburg, Fla

CircUIT THEORY

Svracuse— January 10

“Adaptive  Waveform Recoguition,”
Dr. C. V. Jakowatz, General Electrit Co.,
Schenectady, N. Y.

COMMUNICATIONS SysTiEMS
San Francisco—November 23

“Step Frequency Sounders for iligh
Frequency Communications,” L. Seader
Granger Associates, Palo Aho, Calif

Torouto—November 3

“The Use of Microwave to Support a
High Altitude Platform,” Dr. R. L. Mc-
Farlan, IRE.

Toronto—September 22

“NManning and Operation of Micro-
wave Svstems in Arctic and Sub-Aretic
Areas.” Col. B. A, Rorholt, Norwegian
Joint Signals Administration.

COMMUNICATIONS SYSTEMS
MILITARY ELECTRONICS
Rome-Utica—November 15

&l asers,” Dr. R. C. Mack, Hughes Nir
craft Co., Culver City, Calif

CoMPONENT PaRTS
\Washington—November 9

“Infra-Red,” C. Ravistky, Diamond
Ordnance Fuze Labs., Washington, DD. C.

(Continued on page o)

The 1961 IRE DIRECTORY

Bigger and better than ever! Use it!
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THE PASSIVATED SURFACE: an wmilegrsl silicon oxide Costing completety protacting the wactions
againgt contamination during manufscture and sgasnst change with time

Emitter lnsd
THE SUPPORTING WAFER: consisting
$03¢ 1000 e o lowresstance silcon thf )

Wetahired barsicontact Metallized omitter contact
Bem-emitter pnction- /
Bese-coticter onction enils in protacted by THE EPITAXIAL LAVER, comusting o
epitaniat layer protecie emels '\ MER-fut
oA toves ind uuu‘uu wetace % Hlicen grown by evaparaton onte 3

//// L— e //
/’/’,’I///’/"///”//’///////////////’////////,/’//’////////////

I

T
Sotdered aitachment to metal header (conducts collector curreat)
Silicon PLANAR epitaxiat cross section

PLANAR

® GREATEST RELIABILITY, STABILITY AND UNIFORMITY
® LOWEST GUARANTEED Icgq

EPITAXIAL

@® LOWEST GUARANTEED Vg (sat)
® HIGHER MAXIMUM I¢
® NO SACRIFICE IN VOLTAGE BREAKDOWN

COMBINED IN ONE TRANSISTOR
FAIRCHILD SILICON 2N914

This combination means extremely fast propagation
time in digital circuits, excellent high-frequency
response in amplifiers, high-speed performance in
current drivers. Typical fr is 300 mc.

To the EPITAXIAL advantages, PLANAR adds ex-
treme stability, reliability, low leakage and low noise
figure. PLANAR and EPITAXIAL TOGETHER achieve

usable current gain over a broader current range
than either alone.

Write for full specifications.

PROCEEDINGS OF THE IRE April, 1961

ELECTRICAL CHARACTERISTICS AT 25°C —2N914

Min. Max. Conditions
hfg 20 80 Ic  10mA vop 10V
BVcgo 40v 1c ~ 104A 1 =0
BVego sov g 10,A1c O
Ve (Sat) — 0.18v Ic 10mA 1 1mA
Ve (Sat) 0V Ic  200mA. lg  20mA
Me 3 Ic  10mA.t  100mc
Cob 6pt veg  1OV.ig —0

LaircHiLD

SEMI/CONDUCTOR CORPORATION
n

545 WHISMAN ROAD, MOUNTAIN VIEW, CALIF.- YORKSHIRE 8-8161-TWX: MN VW CAL 853

A wholly owned subsidiary of Fairchild Camera and Instrument Corporation



Cross off two power supplies with one of Eimac's new zero-bias triodes!

Another major advance from Eimac: the first high power zero-bias triodes anywhere. Just one of these new
tubes will eliminate both screen grid and bias power supplies to simplify your circuit designs. Take your pick
of the 3-400Z, shown above actual size, (plate dissipation: 400 watts) ...the 3-1000Z (1000 watt plate dis-
sipation) ...the ceramic-metal 3CX10,000A7 (10,000 watt plate dissipation). Each offers a power gain of over
twenty times in grounded grid service. And their small size accommodates today’s lower, more compact equip-
ment. You’ll find these zero-bias triodes ideal for class B RF and audio amplifiers. And you’ll 7N
find them only at Eimac...world leader in transmitting tubes. For ratings, specifications, -

other details, write: Power Tube Marketing, Eitel-McCullough, Inc., San Carlos, California. d
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PUTTING MAGNETICS TO WORK

N

Sign up for the Magnetics self-imprb vement course:

Here’s free help to enable you to improve yourself—and
your position as a magnetic circuit designer. You need it if:

. d
You don’t know how to work with E=n to re-

dt
ducc the size of magnetic amplifier circuits. Most men
who design amplifiers for cramped operation in mis-
siles have found it invaluable.

What’s more, you may only vaguely remember

NI - Aore]
H=.4n 7 5O how can you use it to cut circuit
m
size by two to ten times, and shorten response time
proportionately?

It’s quite possible that you, like many engineers, may
have bypassed or been bypassed by magnetic circuit
theory as a working tool while you were in school. Yet
this science has opened frontiers of static control which
makes an understanding imperative if you are to do your
Job—and further your career. For your sake (and for
ours, t0o, because we manufacture and sell high perme-

PROCEEDINGS OF THE IRE April, 1961

ability tape wound cores and bobbin cores which are
used in amplifier circuits), we have started this course.
Lesson 1, “How to Reduce Magnetic Circuit Size and
Response Time,” will be on its way to you immediately
if you use the coupon below.

MARGNETICS (m:.
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MAGNETICS INC,, DEPT. P-86, BUTLER, PA,

Pleose enroll me in your free self-improvement course, and send me
*How To Reduce Magnetic Circuit Size ond Response Time.’

nome___
title _
company__

address_ . S

4000 c00s0c000s000000

000000000 00000000
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ANTENNA
STRAIN
INSULATOR

The Lapp porcelain rod insulator

shown at the top of the illustration
develops 12,000 Ib. strength, and is suitable
for the most severe electrical and mechanical

duty. It is available with rain shield andfor

; L i corona rings. All hardware is silicon alumi-
= ) num alloy. Smaller insulators, in porcelain or
’Li‘ = steatite, are suited to lighter duty for strain
' L‘ta or spreader use. Lapp engineering and produc-
' tion facilities are always ready for design and
manufacture of units to almost any perform-
o ance specification. Write for Bulletin 301,
with complete description and specification
data. Lapp Insulator Co., Inc., Radio Special-
f = 1 ties Division, 229 Sumner Street, LeRoy, N. Y.
L
‘g N
.
-
R
.

| 1o |
L‘\ ‘. :.JL LJL)’LJL:LJ

/L) Protessional =
Group Meetings =

COMPONENT ParTs
PRODUCT EENGINEERING AND
PRODUCTION

Los Angeles—Jantuary 9

“Microcircuitry with Tantal I'hi
Fitms,” Dr. L. |. Vernerin, Jr.. Bell Tele
phone Labs., Murray Hill, N |

“Thin Film Circuit Techniques,” B
Solow. International Resistance Co., Phil
wlelphia, P,

ICLEeTRON DEVIC

Los Angeles— January 1€
“The Ruby Optical Mase Dr. G
Birnbaum, Hughes Res. Labs. Malibu
Calif.
Metropolitan New York—December 1
“Epitaxial Ditfused Transistors,” Dr
I, It Loar, Beil Telephone 1abs
Metropolitan New York — October 20
“Pinch Plasma lingine C. Caval
conte, Republic Aviation Corp., 1 wrnting
dale, N. Y.
San Francisco—January 25

“The Application of NMass Spectrom
etry, and Emission Spectroscopy, to the
Manufacture of Vacuum Tubes,” Ro D
Culbertson, Eitel-MeCullough. ! San
Bruno, Calif.

Washington, D). C.—January 23

“The Superconducting Tunneling D
ode.” K. Mergerle, General Electric Res
Lab., Schenectady, N. Y.

[ELiEcTrRON DEVICES
AcrROWAVE THEORY AND
TECHNIQUES

Bosto January 12

“Closing the Spectrum-Areas Re
search and Development in the Millimete
Wavelength Region,” G S, Heller, Nl

[LECTRONI( CoMPUTERS

Los Angeles — January 19
“Surves of Guidance Computers,”™ €
King, Space Technology Labs
Los Angeles ~December 13
“Sub  Microsecond  Magnetic Mem
ories,” Dr. \. L. Houde, Aeronutronics,
Newport Beach, Calif
Los Angeles — November 17
SUNITVAC Real Time 1106, D. Cota
Remington Rand Corp.

(Continned en page ¢2.4)
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HOW TO GET 380 mw at 250 mc

- POWER OUT VS V AND |
T T
350 ————1— T’/ —
300 —1~/~~‘ - b
250 —1—= .

] X4
& 200 S Yoy
£ 150
= BT [0 AL S i L]
&1 N T
SIEIOL PUWER N=30mw
1=250ms |

0 -5 —10 —15 —20 —-25 —30 —35 —40 45

Voo — COLLECTOR - BASE VOLTAGE ~ YOLTS
L — COLLECTOR CURRENT — ma

Specify Tl 2N1141 P-N-P Germanium Mesa Transistor Series

Fmo======= 9 Design-in Texas Instruments 2N1141 25°C case temperature, 35 volts at 100 ua Ic, and finax
' ’@‘ | series transistors to obtain 380 mw to 750 mc are ideal for your VHF power amplifier
E LSS E output at 250 mec from your power and oscillator circuits.
! i amplifiers in telemetering applica- Order these TI “Tailored-to-the-Task” 2N1141 series
] ) tions in missiles and military devices today from your nearby authorized Texas
R 4 communication systems. Instruments distributor. Call him or your local TI
TI 2N1141, 2N1142, 2N1143 germanium mesa tran- sales engineer for price and delivery information
sistors providing maximum dissipation of 750 mw at including a detailed report on 2N1141 applications.
[ TYPICAL CHARACTERISTICS AT 25°¢C T e J N2 | 2N1&3
B S e ]
I TYPICAL COMMON-EMITTER SHORT CIRCUIT FORWARD #
CURRENT TRANSFER RATIO AT 100 mc ’ [
hfe 13.5db 11.5db 9.5 db
— — -
TYPICAL MAXIMUM FREQUENCY |
OF OSCILLATION 1 |
fmax 75C me j 600 mc 500 mc
" TYPICAL COLLECTOR-BASE TIME o [ '
| CONSTANT
i 1y’ Ce 30 ohm- ..f | 40 ohm-,..f | 50 ohm-.uf

Specify Tl Germanium Transistors For Your: Computer / Power Supply / Communication / Industrial Control / Entertainment o Applications

SEMICONDUCTOR-COMPONENTS DIVISION

TEXAS 2 INSTRUMENTS

LIMITED INCORPORATED

DALLAS ROAD ¢ BEDFORD. ENGLAND R P, O. BOX 3012 « DALLAS 22. TEXAS



ASA

ARMAG-PROTECTED
DYNACOR®
BOBBIN CORES
AT NO EXTRA COST!

Tough-as-tortoise-shell Armag ar-
mor is an exclusive Dynacor de-
velopment. It is a thin, non-me-
tallic laminated jacket for bobbin |
cores that replaces the defects of |
nylon materials and polyester

tape with very definite advantages |

—and, you pay no premium for
Armag extra protection.

Tough Armag is suitable tor
use with normal encapsulation
techniques on both ceramic and

stainless steel bobbins. It with- |
stands 180°C without deteriora-
tion—is completely compatible I

with poured potted compounds—
has no abrasive effect on copper

wire during winding—tabricates
casily to close-tolerance dimen- l
sions—inner layer is compressible {
to assure tight fit on bobbin—does
not shrink, age or discolor. ‘

Write for Engineering Bulletins

DN 1500, DN 1000A, DN (003

for complete performance and

specification  data covering the

wide range of Dynacor low cost
Standard, Special and Custom {

. Bobbin Cores—all available with
Armag non-metallic armor. I

*TRADEMARK

JOYNACORS

DYNACOR, INC.
A SUBSIDIARY OF SPRAGUE ELECTRIC (0.

1016 WESTMORE AVE,, ROCKVILLE. MARYLAND
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Professional E

Group Meetings 3

New York and Northern New Jerses

iy 3
“The Fun Computer~—1F:
Fiction,” (Panel 1is Prof. |. M
Carthy, NIT; Py \zimov, BB
University; Dr. H. Gresch, Consultant

New York and Northern N

November 22

*An All-Digital Servo System,” N |

Dunne, C lated  Controls, Beth
Conn
Philadelphia— January 1€
“The Newest Development Elec

tronic Switching in the Bell System
Yokelson, Bell Telephone Labs

Pittshurgh — October 25
‘University  of  Pittsburgh  plans fo
IBM 7070, W, B. Kehl, University

Pittsburgh, Pittsburgh, P’a

“Rolls-Royvee plans for BN 7070
\. H. Helman, Rolls-Roy Ltd., Derby
England

Twin Cities January 1

“Applications of Tunne!l Diodes t

High Speed Digital Computers,” Dr. M.

Lewin, RCA Sarno
N.J.

Res. | I ot

1stumentat I 1l Diode
Developmi B. Lechner, RCA Sarn
Res h Lab., Princeton, N, |

ENGINELRING MANAGEMENT

January 19

Management Problems in Small Ele
tronics Companies,” Dr. H. Krentzma
Northeastern University, Boston, Mass

Boston

Boston  December 18

Decision Making in Business Manage

) the Role of the Digital Com

puite Prof. J. W. Forrester, M|
Cambridge, Ma

Los \ngeles — Janvary §

“Investing in Small Electronics Firms,
I, Silberman, Electronic Capital Corp
San i Cali

November 18

mputer ITmplementation of Project
Management as Applied to the Polaris

Lo~ Angeles

Missile Prograi J. . Shney, Admiral
USN (ret.), Hughes Aircraft Co., Culve
City

ENGINERERING WRITING
AND SPEECH

Northern New Jersev —-January 18

“Editing Your Owa Writing,” K. H
Ehrlich, Columbia University, New York,
N

ot HIGHEST ELECTRICAL

& MECHANICALE

P-2406-CCT
Plug-—with cable
Clamp in top.

$-2406-58

Socket with shallow
bracket for flush

mounting.

HowaRrRD B. JONES DIVISION

CINCH MANUFACTURING COMPANY

CHICAGO 24, ILLINOIS
DIVISION OF UNITED-CARR FASTENER CORP.
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— Kodak reports on:

a definition of ““very good™... a little literature before the 11 o’clock news. .. kits for oscillographers

High-fi photography for highbrows

This enlarger was custom-built. The
client’s affairs are of such a nature that
to supply him with anything short of
the best-performing merchandise that
money can buy could have disastrous
consequences for all men of good will.
The enlarger is a link in an astonishing
chain on which much depends.

It is indeed a very good enlarger. We
are tempted to resort to the cant of the
times and call it a breakthrough in en-
largers. We shall resist the temptation
because we hate to lie. Nothing as cli-
mactic as a “breakthrough™ has oc-
curred in enlargers.

The reason it’s a very good enlarger
(the best in the world, we hope) is that
some years ago it became apparent that
descriptions like “very good™ don't
help much in dealing with such prob-
lems and that more precise-sounding
terms like resolving power don't tell a
full and honest story either. Progress
came when we adopted the welran-
schauung of the sound engineer, of
all peopile!

Can you imagine the audacity of
treating a photographic lens or a pho-
tographic emulsion or a combination
of the two as though it were a loud-
speaker or a telephone line and devel-
oping equations for its sine-wave fre-
quency response? Yet this is what we
were forced to do and it worked. The
enlarger above can prove that it
worked. The photographic-emulsion
men and the lens men are given a
common language, which they had

lacked. The frequency response of a
combination as in the above enlarger
can be cascaded with the frequency re-
sponse of other elements in the total
picture-handling system, including the
electronic, if any.

We have good reason to want to
convince you that this nonsense is not
as foolish as it sounds. We think that
in the long run we shall be better off
if we let you in on the principles by
which we design a photographic sys-
tem even though, under certain cir-
cumstances, we wish you would let us
(George’s successors) do it for you.

Education had best begin by studying a
review puper, ** Methods of Appraising Pho-
tographic Systems,” by one of our men who
has been up to his ears in this subject for a
couple of decades. Get your free copy from
Eastman Kodak Company, Apparatus and
Optical Division, Rochester 4, N. Y. Fresh-
man calculus and doggedness required.

A primer for metallography

You would think we had nothing bet-
ter to do than write letters and be
friendly, helpful, and cheerful.

Though this policy hasn’t sunk us
yet, we do go through motions to put
the dispensing of technical photo-
graphic wisdom on a slightly self-
sustaining basis. For those who have
not yet delved deep enough to frame
specific questions, we publish what
we call Kodak Data Books and print
on the cover a small cash price, like
50¢.

Recently issued is a new one, “Pho-
tomicrography of Metals.” It contains
13 pages on the metallographic mi-
croscope (unbiased toward any par-
ticular make of instrument, since we
are not in that business), 3 pages on
illumination, 5 on filters, 3 on photo-
graphic materials (which we do make),
5 on exposure determination, and 8 on
processing and printing-—just enough
for thoughtful perusal between the eve-
ning paper and the 11 o'clock news.
The pages are meaty: the illustrations
are there to explain, not just fill space;
the author (anonymous) is a photomi-
crographer, not an ad-writing hack.

Theoretically the purchase of these duta
books from your Kodak dealer draws him
and you closer together. Those willing to
Jorego the personal touch can obtain them
Jrom Special Sensitized Products Division,
FEastman Kodak Company, Rochester 4,

N. Y., which is also the place 10 address
specific questions.

This Is another advertisement where Eastman Kodak Company
probes at random for mutual interests and occasionally a little
revenue from those whose work has something to do with science
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1000 feet, no smell
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Doing paper oscillograms in a stabili-
zation processor?

We have advice for you.

Get a supply of Kodak Linagraph 1000
Processing Kits. They're new, based on
a new chemical idea.

Each one supplies a chemical loading
to do two 475-foot rolls of 12-inch

paper
WITHOUT POOPING OUT,
WITHOUT REDUCING SPEED.
Records look magnificent
AND THERE IS
NO PROCESSING SMELL.

Get some 1000 kits from your usual
source of Koduk Linaugraph photorecording
supplies. See and smell
Jor yourself.

Kodalk

TRADEMARK



Where quality is the chief consideration
WESGO Brazing Alloys—Ilow vapor
pressure, ultra pure!

Years of specialized experience in meeting the demanding requirements of

vacuum tube manufacturers. This is what Wesgo offers you today in its complete

line of brazing alloys for applications where quality factors outweigh cost.

Knowledge of the requirements of vacuum applications assures extra care in every
step of Wesgo's manufacturing process—and superior alloys free from high
vapor pressure elements and free from contaminants. High quality standards
are maintained in conventional alloys, as well as a series of proprietary alloys

developed specifically for vacuum systems use.

Wesgo alloys are available in wire, ribbon, sheet, powder, preforms—and the new

LLLL

Polyform slotted ribbon (illustrated) for R&D work and production economy.

Write today for a brochure describing these
alloys or Wesgo’s quality high alumina ceramics.

WESTERN GOLD & PLATINUM COMPANY

DeptiP-4 525 Harbor Bivd. « Belmont, California » LYtell 3-3121

& Protessional JJ§

Group Meetings

(Continued from page 62A4)

Northern New Jersev—November 16

“Taking the Pain Out of Report Writ-
ing,” C. W, Sall, RCA, Camden, N. J.

Northern New Jersey—October 19

“How to Write Effectively for Engi-
neering Magazines,” ]. Lippke, Electronic
Design, New York, N, Y.

San Francisco—January 17

“The Preparation and Writing of Suc-
cessful Proposals,” Panel Members—C. A.
Smith, Sylvania EDL; R. R. Faerber,
IBM; W. G. Notz, Philco \WDL; M.
Grushkin, Lenkurt; N. James, LMSD;
J. E. Bert, U. S, Army Signal Electronic
Rescarch Unit; P. M. Reinhardt, Svlvania
RSL.

HuMAN FACTORS IN ELECTRONICS

Los Angeles—January 10
“Panel Discussion on  System and
Equipment Maintainability,™ L.t. Col. B.
McKown, BMC, Inglewood, Calif.: Dr. D.
Meister, Convair Astronautics, San Diego;
T. B. Slattery, TEMPO, GE, Santa Bar-
bara; A. Kurth, BMC, Inglewood, Calif.

64A

INFORMATION THEORY
Boston—December §

“Communication Theory and Optics,”
E. L. O'Neill, Boston University, Boston,
Mass.

[INSTRUMENTATION
San Francisco—January 12

“The Relative Merits of Nanosccond
Sampling Techniques vs Direct Readout,”
Rod Carlson, Hewlett Packard, Palo Alto,
Calif., and Cliff Moulton, Tektronix, Port-
land, Ore. (The two speakers discussed
complementary partsof a vital subject and
so are histed together.)

HP Model 185.\ Oscilloscope and the
Tektronix Tvpe 519 Oscilloscope were
demonstrated.

MicrOwAVE THEORY AND
TECHNIQUES
Albuquerque-Los AMamos—January 31

“Unbalanced Line Directional Coup-
lers,” L. J. Allen, Sandia Corp., Albuquer-
que, N. M.

Boston—January 12

“Closing the Spectrum—aArcas for Re-
search and Development in the Millimeter
Wavelength Region,” G. S. Heller, Lincoln
Lab., Lexington, Mass,

December 8

Los Angeles

“The Challenge of a Young Industry,”
R. Krause, Rantec Corp., Calabasas.

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE
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Northern New Jersev—February 15, 1901
“Electron Density Measurements in
the Field of Hot Plasma Research,” W, P.
Ernst, Forrestal Research Center, Prince-
ton, N. J.
“Applications of Microwave to Plasma
Research,”™ Dr. R\, Motley, Forrestal
Research Center, Princeton, N, J.

Northern New Jersey—January 19

“Courier Satellite Communications Sys-
tem,” K. Imboldi, I'I"I" Labs., Nutley, N. J.

Northern New Jersey—November 16
“Quadrapole Amplitiers,” Dr. E. Gor-
don, Bell Telephone Labs., Murray Hill,
N
Northern New Jersey —October 19
SLASERS,™ H. Cummins, Columbia
Radiation Labs., New York, N. Y.

Onmaha-Lincoln—January 20
“The Engineer's Responsibility,” T,
Saad, Sage Co., Natick, Mass,

Tokvo—July 26
“Review of Recent Developments of
Microwave  Theory  and  Techniques,”

Prof. K. Morita, Tokyvo Institute of Tech-
nologyv.
Washington, D. C.—February 7
“TEM Diode Switching,” RV, Garver,
Diamond Ordnance Fuze Labs.
Washington—January 10
“Workl's Largest “S" Band Radar
Transmitter,” T, Anderson, FXR, Wood-
side, N, Y.

(Continned on page 66.:1)
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SYLVANIA

120KkW

20KkwW

peak power output

MICROWAVE DEVICE NEWS from SYLVANIA

with Sylvania Ka Band Magnetrons

Sylvania Ka Band Magnetrons offer a remarkable range
of powers, fill virtually all your Ka band requirements.
They include extremely compact types with exceptional
power-to-weight ratios. All are fixed-frequency types for
pulsed operation, utilize stabilized magnets, and exhibit
outstanding reliability and longevity.

SYLVANIA-5788, first commercially available U. S. type
for Ka band, uses 22-vane “rising sun” anode, and im-
proved dispenser-type cathode. With hermetically sealed
input and pressurized output, it is highly adaptable to
high altitude operation.

SYLVANIA-6790 features 120KW peak power output and
is a proven high-power millimeter wave source. It is avail-
able for use with longer pulses and higher duty cycles at
slightly reduced power.

SYLVANIA M-4155A, ruggedized version of the 5789,
features compact size and weight of only 9 Ibs., improved
heat dissipation and excellent stability. It utilizes a spe-
cial cone-shaped cathode support and “building block™
mounting arrangement for added mechanical strength.
M-4155A possesses both long- and short-pulse capabilities.

SYLVANIA XM-4084, ruggedized magnetron, offers ex-
ceptional stability under severe environmental conditions.
Only 9 Ibs. in weight, it provides peak power output of
70KW for a remarkably good power-to-weight ratio.

SYLVANIA XM-4158, ruggedized magnetron, provides
120KW peak power output. Weight is only 27 Ibs. It uses
E type magnets for a uniform, flat surface configuration
that can be used as a structural part of the chassis.
XM-4158 is compatible with either long- or short-pulse
operation,

SUBSIDIARY OF

GENERAL TELEPHONE 8 FLECTRONICS

PROCEEDINGS OF THE IRE
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SYLVANIA XM-4218, ruggedized tube, provides a power-
to-weight ratio of 8:1 making it especially suited for por-
table, field-type radar. lt uses metal-toceramic seals,
ceramic cathode capsule, cantilever cathode support. The
tube witbstands 50g shock, 10g vibration tests. XM-4218
provides a lower pushing factor than tubes of comparable
performance.

SYLVANIA XM-4206 5 4 rugeedized, compact tube with
encapsulated cathode. Only 10.5 Ibs., it provides 40KW
peak power output.

SYLVANIA Ka BAND MAGNETRONS

Peak Max.

Frequency Power Owtput  Max, Puise Width
(RXMC) [(4 )] Duty Cycle {usec)
34.512

5789 35.208 40 .0006 10
34512

799 35208 120 0005 1.0
34.512 0006

M-4155A 35.208 0 ! re
34.51

ST e 70 .0008 10
34.512 120 0006 1.0

LLRIE] 35.208

XM-4218 g;;‘,; 32 0006 0.4
34.7 40 0006 11

| Mes | wse | | T

Investigate the design advantages of Sylvania Ka band mag-
netrons and associated Ka band TR fubes. Contact your
Sylvania Sales Engineer for complete information. For tech-
nical data on specific types, write Electronic Tubes Division,
Sylvania Electric Products Inc., Dept. MDO-D,- 1100 Main
St., Buffalo 9, N. Y.
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rolax

PRECISION

Single & Multi-Speed
Hysteresis Synchronous
MOTORS

Available from Stock

Unique Axial Air Gap Design (Pat.
Pend.) Provides vane-cooled hysteresis
synchronous motors in smallest sizes
obtainable for 360 through 3600
rpm. Compac' Design. Pancake-type
2" vertical by 4" or 5" diameter
depending on speed combination

7 Standard or Multi-speed madels

Designed to provide constant speed
with low induced flutter for capstans,
memory drums, pulse generalors, efc.

Rotax Shielding retains stray flux.

Design simplicity for quality assur-
ance. Rotax hystersesis synchronous
motors have only 5 major precision
parts.

Precision thick-wall sintered oilite or
ball bearings used as required by
torque factor to provide long service
life. Ambient range —32 to 135 C.

Shoft runout for tape drives con be
furnished with integrally grownd cap-
stans held within .0001" T.L.R. and
with less than 50 micro-inch finish.

Special Designs. Rotax engineering
department will adapt the uvnique ad-
vantages of this design 1o meet special
motor requirements. Submit operating
specifications.

Typical Applications. Tape Trans-

ports —- Turntable Drives — Missile
and Aircraft Instrumentation «— Vis-
cometers — Flow Meters — Dyno-
mometers. .

Write far Bulletin R-61.
Factory representatives
desired in key areas.

roltax inc.

2209 Federal Avenue + Los Angeles 64, Calif

66A
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(Continned from page 64.4)

MicrowavE THreory axp TECH-
NIQUES/ELECTRONIC COMPUTERS
Baltimore—January 24

“Application of Microwave Techniques
to Computers,” R. L. Wigington, Dept. of
Defense.

MILITARY ELECTRONICS

Detroit—January 26

“MASER and LASER Programs at
University of Michigan,” L. Cross, Uni-
versity of Michigan, Ann Arbor, Mich.

Long Island—January 17

“New Techniques for Improvement of
Reliability,™ |. J. Naresky, Rome Air De-
velopment Center.

North Carolina—December 6
“Effects of Nuclear Weapons,” . H.
Hunter, Western Electric Co.

Rochester—December 22

“Electronic Switching in Military Com-
munications,” R. Dobbin, Stromberg-
Carlson.

A Tour showing Stromberg-Carlson
Transistorized Telephone System Equip-
ment built for the U. S. Army Signal
Corps followed the discussion.

San Francisco—December 7

“The Polaris Missile and the Fleet Bal-
listic Missile Weapon System,” Com-
mander N. Brango, BUWEPS Rep., Sun-
nyvale, Calif.

NUCLEAR SCIENCE

Albuquerque-Los Alamos—January 10

“Pulse Code Modulation,” J. P. Knight,
Radjiation, Inc., Melbourne, Fla.

Albuquerque-Los Alamos—October 26

“Reduction of Noise in Data Transmis-
sion Systems,” C. Taylor, Beckman Instru-
ments, Inc., Anaheim, Calif.

Conducted discussion of above paper—
R. Kramer, Beckman Instruments.

Heard a request from R. Krohn and F.
Schonfeld of the local Boy Scout organiza-
tion for backing of a Science Explorer post
by the professional societies of Los Alamos,

Atlanta—January 12
“IBM 7090," A, Pfaff, 1B
Tour of Building.
Los Angeles—January 17

“Detecting Beryllium with Berviom-
eter,” G. Ryan, Isotopes Specialties, Bur-
bank, Calif.

(Continued on page 684)

AN ANTI-MISSILE
MISSILE RADAR...

is kept on the alert with the help of an Eastern
pressurizer dehydrator system. This compact unit
feeds a flow of controlled, dry air to the wave
guide of the powerful acquisition radar — at pres-
sures higher than the atmosphere, so that the
ambient can't sift in through leaks. As a result,
moisture can’'t condense on high-voltage ele-
ments; dangerous arc-overs are eliminated. The
dehydrating pressurization pack is completely
self-contained, circulates air through alternate,
self regenerating capsules of silica gel which need

never be replaced. For additional in-

7

il
oy pr0°

formation, write for Bulletin 370.

'z!;%g;tASTERN INDUSTRIES, INC.

100 Skiff Street, Hamden 14, Conn.

West Coast Office: 4203 Spencer St., Torrance, Calif.
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New Improved GBS PN P
Power Transistors

2N538(A) « 2N539(A) « 2N540(A)
FEATURE MORE POWER,
LESS WEIGHT, LESS SPACE

The CBS 2N538(A). 2N539(A) and 2N540(A) have a maxi-
mum dissipation of 30 watts at a basc mounting temperature of
25 deg. Centigrade. Yet, cach transistor weighs less than 5 grams
and requires only [, 3 square inch of chassis space.

Compact and rugged, these hermetically-sealed CBS PNP Ger-
manium Power Transistors arc ideal for military and industrial
power applications demanding high reliability. They are cspe-
cially suited for servo motor controls, power amplifiers, con-
verters, power supply regulators and low-speed power switches.

Note the major characteristics and advantages. Call or write
1oday for complete technical data and delivery information from
your local sales oftice or Manufacturer’s Warchousing Distributor.

T PE— T B
ELECTRICAL CHARACTERISTICS
Min, hFE Gp (mhos)
Max. Vce {lc=2A, Vce=~2V) | (lc =24, Vf‘s._ 2V)| (lc =24, 2V
Type vCBO (==} Min. Max. Min. Max. Min. Max.
2N538 —380 —55 20 50 1.33 3433
2N538A —380 —55 20 50 133 3433 175 52
2N539 —80 55 30 75 1.00 2.50 CBS PNP Power Transistors with an im.
2N539A —80 _.55 30 75 1.00 250 35 105 proved industrial male package offer:
2N540 —80 —55 45 113 0.75 1.88 e Sirgle. sturdy 8-32 mounting stud
2N540A | —80 | —551 45 | 13 | 075 | 188 7 213 SN Hols = O e seal] FOr
greater mechanical strength and re-
All types have: Max, collector current, 3.5 amps; junction temperature, - 65 to +495°C; sistance to thermal shock
max, saturation voltage 0.6 volts (1.=:2A, 1s=200 mA). Minimum alpha cutoff frequency
is 200 KC (1c=100 MA, Vce=—4 volts); max, thermal resistance, 2.2°C/W. ® Rujced welded constructior tnrough
the selcction ot matcned materials
—— e Ty hav excellen: welding proparties
e Typical leakage three to five times
lower thar specification limits.
s ® Higk ciss patior. with minimum size
semiconductors
e High collector-emitter breakdown
voltage
® e Wide ranga of operating and storage
: . d temperatures
More Reliable Products through Advenced Engineering =

CBS ELECTRONICS, semiconductor Operations, Lowell, Massachusetts
A Division of Columbia Broadcasting System, Inc. « Semiconductors * tubes * audio components * microelectronics
Sales Offices: Lowell, Mass., 900 Chelmsford St.. GLenview 2-8961 « Newark, N. J., 231 Johnson Ave.. TAlbert 4-2450

Melrosc Park, HI., 1990 N. Mannheim Rd., EStebrook 9-2100 « Los Angeles, Calif., 2120 S. Garfield Ave., RAymond 3-908|
Toronto, Ont., Canadian General Electric Co., Ltd.,, LEnnox 4-6311.



SIG GEN AM
BRIDGE "%

SIG GEN FM
wom MIARCONI

LF/MF/HF SIG GEN MODEL 144H

New Signal Generator 144H has excep-
tional frequency coverage and electronic
calibrated incremental frequency con-
trol—a popular feature borrowed from
our 1066 series FM generators. The
highly accurate level monitoring is by
protected thermocouple which cannot
be overloaded A full-view dial, ALC and
two crystai checks contribute to accu-
racy and ease of use.

Freq: 10Kc to 72Mc; 8 bands
Stability: .0029% /10 minutes

Output: .14V to 2V & 5db. ALC

faX H calibrated, .01 to 1% of f.
AM: 0-80%,, 20cps to 20Kc .x 1db
Price: $1190

Ya% LCR BRIDGE MODEL 1313

This new Universal Bridge adds to the
wide variety from which an engineer
must choose. But Model 1313 has both
V4 % accuracy and direct readout; com-
bines exceptional discrimination with
ease of use. Detector AGC, variable fre-
quency of operation, functional styling
are all plus features.

L: 14H to 110H, 7 decades
C: 1uuF to 110u4F, 7 decades
R: .01 to 110M12, 8 Decades

Accuracy: %%

Discrimination: 5000 div'ns/Decade

Frequency: 1Kc, 10 Kc. 100 cps to 20Kc
with ext. osc.

Readout: Direct—no multiplying
factors

Make no Mistake—Measure with MARCONI 1313.

MISSILE COMMAND SIG GEN MODEL 1066B/2

Marconi 1066 series FM signal genera-
tors are in use wherever FM equipment
is designed or maintained. Because it
was designed for this specific job, new
1066B/2 precisely meets requirements
for aligning Range Command Receivers.
It has freq. accuracy .019%, wide devia-
tion, handles 100Kc¢ modulation with
muitiple tones, and measures peak
deviations.

Frequency: 400-550 Mc
Accuracy: .019% at 1Mc points
Output: .1uVto 1Vinto 520

FM: 0-300Kc
Af: Frequency calibrated,
0-100Kc¢

Mod. Freq. 100cps—100Kc

INSTRUMENTS

111 CEDAR LANE o ENGLEWOOD, NEW JERSEY
MAIN PLANT, ST. ALBAN’S, ENGLAND
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Group IVIeeliric_i;”s#s

INTERFERENCE
Fort Worth—January 10

“Interference Problems of Mobile T'wo-
Wav Radio,” D, W, lLand, Motorola,
Dallas,

RELIABILITY AND QUALITY
CoNTROL

Philadelphia—November 22

Ihiscussion of the “Darnell Report,”™ P
darnell, Bell Telephone Labs.

SPACE [LLECTRONICS AND
TeLE

Washington, D. ( January 17
“Design Characteristies of  SOLAR
RADINTION B M. ] Votaw, Naval R

search Lab,

VEHICULAR COMMUNICATIONS

Detroit—January 23
“A New Concept in Personal Comm
nications,” D. Petersen, Motarola Co.,
Chicago, [11.

Metropolitan New York—January 24

“Bell System’s Radio ‘Bell Boy,” " R, R.
Barnes, AT& T, New York, N, Y.

Paper illustrated with slides—demon
stration of service heing given. \ppoint
ment of N. Monk and S, C. Bartlett as
Nominations Committee. Appointoient ol
1. R, Saul and |. J. Mgeo as Committee

on Arrangements for the annual Dinner
Meeting of PGVC.

Twin Cities—January 3

“Activities in Launching and Tracking
High Altitude Balloons,” . Zmeskal and
H. Jenson, General Mills, Inc., Minne-
apolis, Minn.

naannnnanaann

The Convention Record

gives the complete text of all technical
papers presented at the IRE Convention,
The Coxvintion Recorn will be issued in
ten Parts according to subject, and will be
available in July, Members of IRE Pro-
fessional  Groups may  purchase corre-
sponding parts at special reduced rates
Orders for the Coxvextion Ricorn should
bie sent to the Institute of Radio ingineers
1 East 701h St., New York 21, N.Y. Please
include payment with order.

nANAamananrrn
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« 50% less maintenance

Far greater stability and reliability

Down time almost entirely eliminated
* Lower initial cost

Hallicrafters’ new SX-116 SSB Receiver is the essence of sim-
plicity—key to reliability in the Hallicrafters Series 116 communi-
cation system.

The SX-116 is entirely modular in construction, zirtually dimi-
nating “down time' and cutting maintenance cost by over 50%. The
unit is quickly and easily adaptable to existing systems, entirely
compatible with future requirements.

It is extremely stable—1 part in 108 per month (standard) or
1 part in 108 per month (special) . . it permits, for the first time,
continuous, unattended operation with waximum rlihility.

The SX-116 weighs in at just 36 Ibs.—equally practical for
fixed, mobile, air or seaborne ins:allations. And 115 initial cost is
very substantially lower.

Finding a better and simpler solution to compiex communica-
tions problems has been a Hallicrafters habit for over a quarter-

@ hallicrafters

Military Electronics Division, Chicago 24, Illinois

IN COMMUNICATIONS...
THE SIMPLER
THE BETTER

New Hallicrafters all-modular
SSB strip receiver cuts costs,
increases reliability.

HALLICRAFTERS REGIONAL SALES ENGINEERS

Willam E. Peugh—Jcseph A, Small Thomas H Pretorius Earl L. Giffin
4401 W. 5th Avenue, Chicago 24, lll. 7558 S.E. 15th St., Box 568, Far Hills Br.,
V An buren 8-6300 Dayton 9, O.

Oklahoma City, Okla.
PErshing 7-2456 AXminster 8-5239
H. Kenneth Hudson

626 Lakeview Dr,, Falls Church, Va.
Clearbrook 6-4978

James R. Spencer
Box 435, Lincrott, N.J.
SHadyside 7-2369
(Red Bank, N.J.)

100% modular construction—
only seven basic components

RF Module. Inaiz LIFr
' il b bt

HF Crystal Osciliator Mod-
ule. Sumuliy 1 1 por
sttt Taght iy 4 Qur cry
tals, destaned for HC-6 U
MY 1" crytal
tmp., var

IF Module. Ailos
msltarsaul peteption ¢
uplier ard loalr
bard, ingiprogint AGC
contral of upper and
lower tidinang

BFO Module. Opiratos at
1620.000 ke, Ostillator tre-
quincy sfabili 263 1» 0¢ pa-

| rate oven. Plate and fila.
= * mint voltages mgulated,

Audio Amplifier Module. L
Fedturrs dusl, indipondent g
Wil bnk gempliniens.
11520 db. betow 100 <3
millixats. Harmomic dist. |
€58 than 0.5°0.

Power Supply Module.
Separate transformirs
provided for requlated
and non-rigulated volt-
ages. Local oscilator
and BFO filament sup-
ply are regulated for
=10 5 line voltage vari-
ationst

Wrlte for complete specitications on the SX-116,

Merte J. Long LOOKING FOR A CHALLENGING OP-
513 £. Manchester Blvd., PORTUNITY? We have openings lor
Sulte 201 communications systems and equip-

Inglawood 1, Calif.
ORchard 2-6861

ment design enginears at all levels.
Please write to Willlam F. Frankart,
Director of Engineering.

PROCEEDINGS OF THE IRE
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PRECISE,
RELIABLE
POWER
SUPPLIES
IN A WIDE
CHOICE OF
OUTPUT
RANGES

SM GROUP

Optional 0.1% or 0.01% regulation:

Three rack sizes: 83" H, 5%4" H, and
312" H. Impervious to operational
damage: circuit protection is an in-
herent function of input transformer
and regulator characteristics.

372" PANEL HEIGHT

0.1% DC OUTPUT 0.01%
REGULATION RANGE REGULATION
MODELS VOLTS AMPS MODELS

SM 14-7M 0-14 0-7 SM 14-7MX
SM 36-5M 0-36 0-5 SM 36-15MX
SM 75-2M 0-75 0-2 SM 75-2MX
SM 160-1M  0-160 0-1 SM 160-1MX

SM 325-0.5M 0-325 0-05 SM 325-0.5MX

5Va” PANEL HEIGHT

SM 14-15M  0-14 0-15 SM 14.15MX
SM 36-10M 0-36 0-10 SM 36-10MX
SM 75-5M 0-75 0-5 SM 75-5MX

SM 160-2M  0-160 0-2 SM 160-2MX
SM 325-1M  0-325 0-1 SM 325-1MX

8%” PANEL HEIGHT

SM 14-30M  0-14 0-30 SM 14-30MX
SM 36-15M  0-36 0-15 SM 36-5MX
SM 75-8M 0-75 0-8 SM 75-8MX
SM 160-4M  0-160 0-4 SM 160-4MX
SM 325-2M  0-325 0-2 SM 325-2MX

FOR COMPLETE SPECIFICATIONS
ON MORE THAN 175 STANDARD
MODEL POWER SUPPLIES, SEND
FOR KEPCO CATALOG B-611.

o’——‘—-—--‘~‘~‘

-
l(\ epco:
S - inc. e

131-42 SANFORD AVENUE

FLUSHING 52, N. Y.
IN 1-7000 « TWX #NY4-5196

-
-
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Charles Askanas (5'54-)M'60) has
been named Project Manager in charge of
automatic instruments at Lumatron Elec-
tronics, Inc., New Hyde Park, L. I, N. Y.
He will head a new group which will em-
phasize the antomatic aspects ol milli-
microsecond instruments rd switching
devices test sets in the nanosecond range.

He was previously emploved by the
General Instrument Company. He i< a
graduate of the New York University
College of Engineering, New York, N. Y.

Mr. Askanas is a member of the IRE
Professional Group on Electron Devices
and the author of a4 number of papers on
transistor circuits and the applications of
solid state devices,

.

oo

Dr. Bristow Guy Ballard (SM'47-17'53),
Vice President (Scientilic) of the National
Research Council, has been elected Presi-
dent of the Langineering Instit'ite of Can-
ada for the year 1961-1962. Dr. Ballard,
who was awarded the Order of the British
Lompire for distinguished scientific contri-
butions during the Second World War, will
assume  office during the 75th  Annual
Meeting of the Institute in Vanconver
May 31-June 2, 1961, He will succeed Dr.
G. McK. Dick of Sherbrooke, Que.

A native of Fort Stewart, Ont., he re-
ceived the Bachelor of Science degree from
Queen’s University, Kingston, Ont., in
1921, After completing a Westinghouse
graduate course in clectrical engineering,
he joined the stafl of the Westinghouse
Electric and  Manufacturing  Company,
lcast Pittshurgh, Pa., in 1923,

He was appointed 1o the National Re-
scarch Council of Canada in 19300 and
spent the following 10 vears huilding the
clectrical engineering section of the Di-
vision of Physics. The OB was awarded
to Dr. Ballurd for his wartime contribu-
tions which included the development of
mine sweepers and other means of pro-
tecting  ships  against  enemy  magnetic
mines,

In 1946 he was appointed Assistant
Director of the Division of Physics and
Electrical Engineering of the NRC, and
two vears later, when a full Division of
Radio and Electrical Engineering was cs-
tablished, he was named its Director. He
was appointed Vice President (Scientific)
in 1954,

He has heen associated with the Insti-
tute since 1931. For his paper entitled
“Recent Canadian Radar,” he received the
Institute's Ross Medal in 1948, le served
as Chairman of the Ottawa Branch in
1951, as Branch Councillor from 1952
until 1954, and as Vice President of the
Institute representing Ontario from 1954
until 1956. He was elected an lHonorary
Member of the lInstitute in 1960. le is
now serving as Chairman of the Institute’s
Committee on Technical Operations.

He is a Fellow of the American Insti-
tute of Eleetrical Engineers, and a member
of the Association of Professional Engi-
neers of Ontario, and of the Professional
Institute of the Public Service of Canada.

The Doctor of Science degree was he-
stowed upon Dr. Ballard by Qucen’s
University in 1956,

o

o<

Dr. Robert M. Bowie (.\'34-M'37-
SM'43-F'48), Vice P’resident of General
Telephone & Electronics Laboratories, Ine.,
and General NMan-
ager of that organi-
zation's  Bayvside,
N.Y., Laboratories,
has been assigned
to the New York
headquarters  staff
of GT&E lLabora-
tories, it was re-
centlyv announced.

Born in Tabhle

Rock, Neb., he was
graduated from R.
lowa State College,
Ames, where he received the B.S. degree in
chemistry, and M.S. and Ph.D. degrees in
physics. He is a veteran in the field of celec-
tronics. In 1933 he joined the engineering
stall of Hygrade Sylvania Corp., a prede-
cessor  company  of  Svivania - Electrie
Products Inc., which is a subsidiary of
General Telephone & Electronics Corpora-
tion. lle helped establish a research labora-
tory at Svhvania, and did pioneering work
on television tube research. He was aiso
responsible for the formation of the Phys-
ics  Laboratory at  Sylvania’s  Bayside
Lahoratories, now a part of Genera! Tele-
phone & Ilectronics lLaboratories, Inc.
Since then, he has held a number of posi-
tions at Bayside, including that of Man-
ager, Director of Engineering, Director of
Research, and Vice President.

He has made sienificant contributions
to vacuum tube and television rescarch.
He was chairman of Panel 19 of the Na-
tional Television Svstems Committee and
is chairman of Panel 5 on Analysis and
Theory of the Television Allocations
Study Organization. Last year, he was
appointed by the Governor of the State
of New York to serve on the Advisory
Council for the Advancement of Scientific
Rescarch and Development in New York.
He is also on the Advisory Committee of
the Long Island Graduate Studies and Re-
search Center of the Polytechnic Institute
of Brooklyn, Brooklyvn, N. Y.

Dr. Bowie is a member of Pi Mu fpsi-
lon, PPhi Lambda Upsilon, Phi Kappa PPhi,
Sigma Xi, and Alpha Chi Sigma. He is a
Fellow of the American Physical Society,
and in 1960 was Chairman of its Division
of Electron Physics. He has been granted

AL Bowii

(Continucd on rage 721}
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2N1118
2N1118A

2N1119

2N1429

SPRAGUE COMPONENTS

Amplifier-
Oscillztor

High Gain
Amplifier-
Oscillator

Switch-Amplifier

A New Source for

SA

SILICON
SURFACE
ALLOY

TRANSISTO

E-1 high speed switching!

e ||| high frequency amplification!

Bl

Vin fmax 8 me, Vce
= 25v, lcgo max =
1 ma at 25 volts Vce

Military version of
2N1118, minimum
he = 15

f1 7.2 mc min, IcBo
max = 0.1 ma at
1J volts Vcs

Low cost, high beta,
fmax 18 mc minimum

' high temperature operation!

@ Sprague offers a dependable source of supply

for Silicon Surface-Alloy Transistors which are
completely interchangeable with all others bearing
the same type numbers.

® Silicon Surface-Alloy Transistors may be op-
erated at junction temperatures up to 140 C with
excellent performance. Designed for amplifier
and oscillator applications at frequencies thru 15
mc., SAT Transistors feature low leakage currents
and low saturation voltages. Amplifier stage gain
is exceptionally stable. At 140 C, it is within a
few db of the gain at room temperature.

® Hermetically-sealed SAT Transistors permit the
design of high frequency switching circuits with
excellent control of output levels over a wide
temperature range. Low saturation voltages and
high collector-to-base voltages make them partic-
ularly suited for Direct Coupled Transistor Logic.

® For complete engineering data on the types in which you are
interested, write Technical Literature Section, Sprague
Electric Company, 235 Marshall Street, North Adams, Mass.

*trademork of Philco Corporation

2V

TRANSISTORS
CAPACITORS

MAGNETIC COMPONENTS
RESISTORS

INTERFERENCE FILTERS
PULSE TRANSFORMERS
PIEZOELECTRIC CERAMICS
PULSE-FORMING NETWORKS

HIGH TEMPERATURE MAGNET WIRE
CERAMIC-BASE PRINTED NETWORKS
PACKAGED COMPONENT ASSEMBLIES
FUNCTIONAL DIGITAL CIRCUITS

THE MARK OF RELIABILITY

*Sprague’ and ‘@’ are registered trademarks of the Sprague Electric Co



Give your producis
MORE RELIABILITY and
BETTER PERFORMANCE with

IN STOCK FOR IMMEDIATE DELIVERY

CONSTANT VOLTAGE
TRANSFORMERS.

Meets Military Accurate Regulations
Specifications Fast Response

No Tubes Fully Automatic

No Moving Parts

b S

MIL Type Commercial Type
Here at last is a hermetically sealed magnetic
voitage regulator that will provide constant
output voltage regardless of line and or foad
changes.

SUPPLIED EITHER MIL. OR COMMERCIA[]
INPUT LINE OUTPUT’OUTPUY

CAT. # | vOLl. | FREQ. | VOLT.| VA
”MCV- 6201[95.130 v | 60 cps.| 115 | 20
MCV. 670L|95-130 v | 60 cps.| 115 | 70
MCV-6130L|95-130 v | 60 cps.| 115 | 130 |

MCV- uaor 95130 v i 60 cps. 130
MCV 420F 95-130 v 1400 s 20

MCV- 670F|95.130 v | 60 m.i 6. Ai 70
4 |

MAGNETIC AMPLIFIERS

® Hermetically Seoled To MIL
Specifications

No Tubes

Direct Operotion from Line Voltage
Fast Response

Llong Life Trouble Free Operation
Phase Reversible Output

Y e Power Gain 2 x 108 =

1L "‘;& ikt

————
Transistor Mag. Amp Motor
Preamp. MAF-5
MAT-1 Wt 18 oz
Wt 10 oz
[ ] =
« ’//
| KEARFOTT RIN2
1
—t T T
/ ] 20 40
£ =20
%% mPut voL TaGE kv
| (INPUTY IMPEDANCE
1,500 OMmS )

PARTIAL LISTING ONLY

WRITE FOR FURTHER INFORMATION ON THESE
UNITS OR SPECIAL DESIG

Send for NEW 48 page transformer cataloc. Also ask for
complete laboratory test instrument catalog.

FREED TRANSFORMER CO., INC.

1720 Weirfield St., Brooklyn (Ridgewood) 27, N. Y.

@ iIRE People

22 UL S, patents, chiefly in the fields of
television, thermionics, ,
and i= the author of ~ome 40 technic wl
managerial articles,

Daniel B. Campbell (.\\'46-N"35) has
been named manager of teld serviee Tor
the Militiry Products Division of Gener-
al Dynamics/Elec-
tronics,  according
to a recent
nouncement.

In this capacity,
he will have «
plete responsibility
for all field se
operations  of the
Military  Products
Division. This will
CNCOMpass recriit

ment, training and DB Caveirn
supervision of per-

sonnel engaged in the servia d main-
tenance of military in~tallations

around the globe under defense contract
held by General Dy namies/llectronies

Prior to joining General Dynamics he
had heen with the Phileo Co- pnr mm for
14 vears in g and
management positions. His last position
with Phileo was as marketing representa-

o ~ale engin
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tive of the Communications Systems Di-
vision.

A\ native of Dillon, S, C., he attended
Clemson A. & M. College, Clemson, S. €
majoring in electrical engineering. On the
outbreak of World War 1, hc left during
his junior vear to join the U. S, Air Foree,
and served until 1946 at scu'ral in~talla
tions in the United States.

Nr. Campbell is 2 member of the Ele
tronic Industries Association and the P
troleum Electric Supply Association.

o

Dr. Malcolm R. Currie, 33 (8'32-.\'55

’58), Hughes Nircraft Company ~cien
tist, has been named one of five “outstand
ing voung men” of
1960 by the Cali-
fornia Junior Cham-
ber of Commerce
for his  contribu-
tions in space pro-
pulsion and micro
wave electronics

He presently
heads team  of
Hughes  scientists

working  under  a
National Neronau-
tics and Space \d-
ministration (NASA) contract on ion ¢
gine propulsion for space travel. Ton pro
prdsion uses an electronic low of jons
propel a spice vehicle

He is manager the

MR Crgn

physies

JAMES KNIGHTS 0.
SANDWICH, ILL, USA.

-. a 3 g JKT0.23

ab 100 K¢e
80°¢
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Constant output level

Constant modulation level
3 volt output into 50 ohms
Low envelope distortion

New -hp- 606A HF Signal Generator

Here at last is a compact, convenient, moderately-
priced signal generator providing constant output
and constan: modulation level plus high output
from 50 kc to 65 MC. Tedious, error-producing
resetting of output level and percent modulation
are eliminated.

Covering the high frequency spectrum, {which in-
cludes the 30 and 60 MC radar IF bands) the new

@& 606A is exceptionally useful in driving bridges,
antennas and filters, and measuring gain, selectivity
and image rejection of receivers and I circuits.
Output is constant within =+ 1 db over the full fre-
quency range, and is adjustable from +20 dbm (3
volts rms) to —110 dbm (0.1 pv rms). No level
adjustments are required during operation.

SPECIFICATIONS

Frequency Range: 50 kc to 65 MC in 6 bands.

Frequency Accuracy: Within — 19,

Frequency Calibrator: Crystal oscillator provides check points
ot 100 ke and 1 MC intervals accurate within 0.01% from O
to 50 C.

RF Output Level: Continuously adjustable from 0.1 uv to
3 volts into a 50 ohm resistive load. Calibration is in volts
and dbm (O dbm is 1 milliwatt}.

Output Accuracy: Within + 1 db into 50 ohm resistive load.
Frequency Response: Within 2= 1 db into 50 chm resistive
load over entire frequency ronge at any output level setting.
Output Impedence: 50 ohms, SWR less than 1.1:1 at 0.3 v
and below.

Spurious Harmonic Output: Less than 8%.

Leakage: Negligible; permits sensitivity measurements to 0.1 1v

Amplitude Modulation: Continvously adjustoble from O to
100%.
Internal Modulation: 0 to 100% sinusoidal modulation at
400 cps * 5% or 1000 cps = 5%.
Modulation Bandwidth: Dc to 20 ke¢ maximum.
External Modulation: 0 to 100% sinusoidal modulation de
to 20 ke.
Envelope Distortion: Less than 3% envelope distortion from
0 to 70% modulation at output levels of 1 volt or less.
Spurious FM: Less than 0.0001% or 20 cps, whichever greater.
Spurious AM: Hum and noise sidebonds are 70 db below
carrier.
Frequency Drift: Less than 0.005% or 5 ¢ps, whichever greater.
Price: {cabinet) $7,350.00 {rack mount) $1,335.00.

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

HEWLETT-PACKARD COMPANY 50230 Page Mill Road, Palo Alto, California, U.S.A.

Coble "HEWPACK' ¢ Davenport 6-7000 ¢ Field Representative in all Principal Areas.

@ world’s most complete line of signal generators

April, 1961



R how to cure

traveling wave tube
headaches Y

It you have TWT headaches—finding a
microwave amplifier now —which pro-
duces high gain and wide bandwidth w/th
high average and peak powers—Hughes
may have just the prescription for you.
Hughes TWT's provide all these desir-
able features with built-in long life, rug-
gedness and dependability. They fully
exploit the advantages of permanent mag-
net periodic focusing in both glass and metal-
ceramic structures, and many are available
in either gridded or ungridded versions.

CREATING A NEW WORLD WITH ELECTRONICS

HUGHES AIRCRAFT COMPANY
MICROWAVE TUBE DIVISION

i

typical twt's available now:

i . 2 } .
I I - (%
0
311H 2.0-4.0 KMC Gridded 1 312H 2.0-4.0 KMC Gridded 1 304H 2.0-4.0 KMC Ungridded, 307H 8.5-9.5 KMC 50 KW minimum peak
KW minimum peak power out- KW minimum peak power out- 1 KW minimum peak power out- power output (500 watt average), metal-
put, 1% duty, 36db small signal put, 1/2% duty, 36db small signat put, 1% duty, 37db small signal ceramic construction, 54db saturation
gain @ 50 mw input. Weight 13 gain @ 50 mw input. Weight: 11 gain @ 1 mw input. Weight: 12- gain, 1% maximum duty cycle, beam
Ibs. Length 17-7/16". Ibs. Length: 15-3/8". 1/2 1bs. Length: 17-31/327, voltage = 38 kv. Wt. 21 Ibs. Length: 24",

Hughes also has a complete line of K,-band backward-wave oscillators for commercial and military applications.
Write or telephone today for full information or a catalogue concerning the broad line of Hughes TWT's available in L, S, C & X bands.
Hughes Microwave Tube Division, P. O. Box 90427, Los Angeles 45, California.
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Model 860-1500P — handles low level DC data
signals in the presence of high common mode

Model 658-3400 — crives high freguency optical

galvanometers to 5 KC

B o =

COMPACT 7" HIGH 8-CHANNEL UNITS ARE COMPLETELY TRANSISTORIZED, HAVE FLOATING INPUT ISOLATED FROM OUTPUT

Sanhorn precision amplifiers

v Data Preamplifier — Model 860-1500P

Designed for precise, economical amplification of signals
with source impedance of zero to 10,000 ohms, such as
thermocouples, strain gage bridges, etc. in presence of
severe ground loop noise, and for driving digital voltmet-
ers, scopes, tape recorders and similar devices. Each
plug-in unit is only 2 x 7 x 14'." deep; 64 channels with
blower require only 60" of rack-panel space. Separate
868-500 Power Supply required for every 8 preamplifiers.

v Optical Galvanometer Amplifier — Model 658-3400

Eight channels of amplification and common power supply.
Each channel provides for sensitivity, compensation,
damping and current limiting. Inputs floating and guarded,
impedance 106,000 ohms on all ranges. All amplifier ele-
ments except output transistors are plug-in assemblies.

Sensitivity =+ 10 mv input gives + 409 ma output
into 20 ohm load (max.). Eleven atten-

Power consumption 2.5 watts per channel.

Noise 3 uv peak-to-peak
Gain 100 (10 mv in gives 1 v out) (Model
860-1500PA with gain of 1000 alse
available)
Output 4 1 v across 300 ohms, DC-70 cps; 1.5
v to 40 eps. Output impedance 100 ohms.
(10 v across 10K available on special
order.)
Linearity =+ 0.1¢% of full scale output (2 v)
Common Mode 120 db rejection at 60 cps, 160 db at
Performance  DC,with 5000 ohms unbalance in source.
Inphase tolerance 220VAC.
Input  Greater than 200,000 ohms
Impedance
Gain 4 0.19 for 24 hours
Stability
Drift =+ 2 uv referred to input
Rise Time to 99.9% less than 25 ms

uator steps to X2000 in 1-2-5 ratio,
smooth gain control.

Common Mode -+ 500 volts, max; rejection 140 db min
Performance at DC.
Gain  Better than 1% to 50°C and for line
Stability  voltage variation from 103-127 volts.
Frequency 0 to 5 KC within 3 db: can accomodate
Response  wide range of galvanometers

Output  Output networks available for wide

range of galvanometers.

Power 195 watts for 8 channels.

Consumption

Your Sunborn Sales- Engineering Representative (offices
throughout the U. S., Canada and overseas) will pro-
vide detailed information and application assistance.
Call him or write plant in Waltham, Mass.

SANBORN
INDUSTRIAL DIVISION

SO

T COMPANY

175 Wyman Street, Waltham 54, Massachusetts



When you specify BUSS and FUSETRON fuses Chances are you will find in the complete BUSS
you can be sure of safe, dependable, line the fuse and fuse mounting to fit your
trouble-free protection for your equipment requirements — but if your protection problem is
under all service conditions. unusual, let our engineers work with you and
Every BUSS and FUSETRON fuse is tested in save you engineering time.
a sensitive electronic device that automatically rejects To get full data for your files, write for
any fuse not correctly calibrated, properly BUSS bulletin on small dimension fuses and
constructed and right in all physical dimensions. fuseholders. Form SFB.
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Partial listing from

TABLE OF CONTENTS

Introduction

Basic Tyoes of Semiconductor Com-
ponent Rectifiers, General Compari-
son of Selenium, Copper Oxide,
Germanium and Silicon Rectifiers.

1. Quick Selection of Silicon
and Germanium Component
Rectifiers

2. Definitions of Semiconduc-
tor Rectifier Terms

3. Rectifier Circuit Constant
Chart

5. A Rogue’s Gallery of Tran-
sient Voltage Causes in
Rectifier Circuits

8. Test Circuits for Silicon
and Germanium Rectifiers

10. Temperature Conversion
Table

12. Index of Germanium and
Silicon Rectifiers Reg-
istered with JEDEC

13. Condensed Specifications
on Silicon and Germanium
Rectifier Cells

16. Military Approved Silicon
and Germanium Rectifiers

17. Condensed Specifications
—General Electric Silicon
Controlled Rectifiers

... 19 Sections . . . over 100
fact-filled pages

Now...the industrys most
comprehensive reference guide

to semiconductor rectifiers

Here is another must for your reference library from General
Electrie. In the tradition of the famous G-F Transistor and

Controlled Rectifier manuals. the new SEMICONDUCTOR N " § "y N ]

RECTIFIER COMPONENTS GUIDE is an encyclopedia of X .

semiconductor rectifier data and information. Rectifier Compenents Department, Sectior 54011
Comprehensive. reliable. up-to-date information is at vour Eegeral ’E‘Iectnc Company

fimgertips for constant. convenient reference. Take advantage LS, LU I

of this introductory offer — You fill in the coupon and mail it Please send me my FREE copy of the new General Electric

to us: e send vou a SEMICONDUCTOR RECTIFIER COM- SEMICONDUCTOR RECTIFIER COMPONENTS GUIDE.

PONENTS GUIDE without charge. . l

Name__ Title

Address .

GENERAL @D ELECTRIC [ = w

B'ogness /s Our Most Important Product I Company o I
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™, was regional manager for the southeast.
=~ IRE Peop'e I’riur_ ;ﬁili:ninns were with the Il. S.
e Martin Company, Evanston, 111, as sales

and service manager and with the \Wes-

tinued fron tinghouse Electric Company, Bloomfield,
: ¥ N. I., as an applications engineer.
‘The light touch . . . He was appointed to the chief staff posi- Mr. Lawton is a member of the Ameri-
in automation and control” tion of WESCON, the largest trade show can Institute of Electrical Engineers,
and technical convention in the West, in N
the fall of 1956. M

R ‘x\‘lr. l.."l.r:s‘on makes his 'hca(lquartc‘rs at Alicrowave Associates, Inc., Burlington,
WESCON'S Business Office, 1435 South Mass., have announced the appointment of

La Cienega Blvd., l.os Angcles, Calif., and Dr. Kenneth E. Mortenson (S'47-\'50
spends considerable time in the Northern M'55-SM'57)

S o p - . to

California Office at 701 Welch Road, Palo head a  research

the Alto. X group working on
- - active  solid-state
CLAIREX The promotion of Burtis E. Lawton microwave devices,
Photoconducfor (S'41-A"46-7N1"48), to the post of castern In this nf!\}'l)' &
regional sales manager for the Electronic ated  position,  he

T Division, will direct research

and  development
activities on  new
microwave  solid-
state  semiconduc-
tor  tunnel-diode K. E. MorTENsoN
oscillators, and

other solid-state amplifiers.

Prior to joining Microwave Associates,
he was a research physicist with the Gen
eral Electric Company’s Research Labora-
tory, Schenectady, N. Y. le was also as-

Allen B. DuMont
Laboratories, Clif-
ton, N. J., Divi
sion of Fairchild
Camera and Instru-
ment Corporation,
has been announced.
In his new post
he will supervise
and coordinate the {r
activities of the di-

/fo

Nustrated; an vision’s sales engi- B. E. LAwtoN sociate p,rofcssor of )clcctri(‘al' cnginc'crlng
extremely sensi- neering  personnel at the 'l\m’l»r‘vlzwr Polytechnic Inst]rntf,
tive cadmium and sales representative firms in the cast- Trov, N. Y., and a consultant to the RPI
selenide type ern third of the nation. Radio .\strgnmny ()l)s'cr‘vatory, .
from the ¥2 watt He has been associated with Dulont He received the B.S. and B.E.E. de-
500 series. since 1956. Before his new appointment he ontens

HOW EECO’S ALL-STAR LINEUP
OF TIME CODE GENERATORS
WINS ON EVERY POINT

Look at these unparalleled advantages
offered by EECO Time Code Generators!
Frequency stability, 3 parts in 108, based
on extremely stable crystal oscillator.
100% plug-in circuits to keep generator
working for you day in and day out. Emit-
ter-follower low-impedance outputs for
long-distance transmission. Wider operat-
s AT 1 ing-temperature stability. Operable from

?; aircraft power. Provision for external

A

Circuit
Component
Controlled by
LIGHT

y >

T d frequency standard. Auxiliary pulse rates.
2 | Cote Code | Prece |
] | Frame| Code Scan | Carvier (’!‘c. 't‘
\ 0 { — Serlat Code Format | Indriation ey it e
For. tobuleted tochaical EECO 801 BCD OUTPUT (24.BIT) [ccomo [zeacaion, [y mwee | 1 [ 50 00] 1o |3 )
dota on 25 differsm e
Cloirex Photocenducton t :
consult your new —
* IRE Directory : e Binary (Patrick”  br. min. ¥4 min B B
* Electronic Buyens © E— ——— — -
oA € ' ' 1 | I T o — -
* Electronic Design - L3 Missife Rang 3
Cateley e A‘I L €€c0 202wz 17.81, 24.hos e _ﬂ IERE 1000 [ $7000
X D.A.-‘o:v.‘.‘"‘.k . ¢ o “._!.__‘_______ﬂ'. . s ."5"‘(‘;' ; ~ l_" _.“. Tz . d
’ — W 3 £6c0 803 [ 2001t 20hour, || w | V|2 , 7500
EECO 810 100 PPS CCODE (36-BIT) |tccoses 208t 24hour, b, min ey || 21 |28 100 W/iooo 37923
LA REX EECO 210 6-Bit, 365 day, ] ._ 1 $10.100
C SEND FOR TIME CODE GENERATOR FILE 301 ° -
EECO 810Mt| 23-8:t. 365-day, Hptdd o {2 $10.100
CORPORATION Sl | .
BN T Mews Yok 18, N.. 3 Electronic Engineering Company of California
b 40 1601 East Chestnut Avenue e Santa Ana, California e Kimberly 7-5501 e TWX: S ANA 5263
EE 1-27
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For
greater
versatility...

longer life...

increased
reliability...

Specify
NARDA

Microwave Modulators *

: MODEL 10002

Here's a line of new Microwave Modulators, designed to operate increased life and more reliable operation. At the same time, over-ail

a maximum number of existing magnetrons, without any alterations size has been considerably reduced. Every Narda Microwave Modu-
to the modulator. In addition, provision has also been made for jator is complete with built-in safety provisions, built-in meters and
quickly converting the unit to handle any new or uncommon pulse viewing connectors for all principal parameters, a continuously

microwave tubes.

Models 10001 and 10002 are designed to handle high-power
magnetrons with provision for internal mounting of the tube. Model

variable repetition rate, and a standard pulse width of 1 microsecond
(other widths available on special order) on Models 10001 and 10002;
continuously variable on Model 10003.

10003 is designed for pulsing low-power magnetrons of the type now The specifications below indicate those characteristics of the

used in beacon transmitters and for low-power commercial pulse three new models which vary from each other. The listing of features

applications. indicates those features common to ail models. For additional infor-

Since all units utilize silicon rectifiers and diodes, you can expect

mation, and a copy of our free catalog, write to us at Dept. p-60-9

FEATURES

SPECIFICATIONS
Maximum Duty
Narda Maximum Peak Pulse Width Cycle = at Size
Model 2 Pulse Power (Microseconds) Maximum Power HxWxD
10001 18KV« 20A 1 0.001 38x22x18
10002 35KV 40A 1 0.001 67x24x24
10003 4.5KV@ 2A 0.5-2.2¢ 0.002 812x18x12

* Other values of pulse w dth can be readily substituted.
4 Pulse width is continuously adjustable over given range.

= Internal continuously variable trigger generator
for adjusting repetition rate and duty cycle.

Built-in Meters:
High voltage power supply voltage
High voltage power supply current
Magnetron filament supply voltage
Magnetron filament supply current
Clipper average supply cui rent*
*Models 10001 and 10002

Viewing Connectors (BNC):

Magnetron pulse voltage
Magnetron pulse current
Primary pulse voltage*
Thyratron pulse current®
PFN charging voltage*
*Models 10001 and 10002

Output sync pulses
(BNC Connectors):

Positive

+ 50 v min. at 2 sec.
Negative

— 25 v min. at 2 sec.

Input sync
(BNC Connectors):
Sine wave:
20 v RMS min,
Pulse :
20 v at .25 sec min.

microwave

the narda corporation

HIGH POWER ELECTRONICS DIVISION
118-160 HERRICKS ROAD, MINEOLA, L. I, N. Y. « PIONEER 6-4650

©°U =y
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new Keithley
megohm bridge

MODEL 515 measures 105 to 1015
ohms with accuracy of .05to 1%

The new line-operated 515
Megohm Bridge answers the need
for a highly accurate, guarded
Wheatstone Bridge for standardi-
zation and calibration of resistors
in the ranges of 105 to 10!5> ochms.
It is also ideal for measurement of
resistor voltage coefficient, leak-
age and insulation resistances.
Speed of calibration is greatly in-
creased over previously available
bridges by a semi-automatic
calibration feature. Subsequent
direct reading speeds operation.
Other features include shielded
measuring compartment, self-

contained bridge potential, a re-
mote test chamber, bench or rack
operation.

$1,500.00

s

Shielded measuring compartment. easily
accessible in front panel, permits critical
measurements without stray pickup.

for details write

KEITHILEY
INSTRUMENTS

12415 EUCLID AVENUE
CLEVELAND 6, OHIO
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(Continucd from page 944)

grees in 1917 and 1948, respectively; the
Masters degree in electrical eng neering
and the Ph.D. degree in applied physics
in 1950 and 1954, respectively, all from the
Rensselaer Polytechnic Institute.

He has published numerous profes-
sional papers on the following subjects:
semiconductor diode and transistor devel-
opment and related circuitry particularly
as applied to solid-state microwave ampli-
fying devices.

Dr. Mortenson is a member of Eta
Kappa Nu and Sigma Xi.

KX

Conductron Corporation, New York,
N. Y., has announced the appointment of
Alan D. Nichols (.\'33 -M'58), as Research
lingineer. He re-
ceived the B.S. de-
gree  from  lowa
State College, Anmes,
in 1949 and the
MLS, degree from
the University of
Michigan, Aun Ar-
bor, in 1956, both
in clectrical  engi-
neering. Since 1952
he has been with
the  Willow Run A Do Nicnons
f.aboratories of the
University of Michizan, where he held the
rank of Associate Research Engineer. His
experience is in radar systeins, microwave
circuit design, and low-noise receiver de-
sign,

Mr. Nichols is a2 member of Fita Kappa
Nu, Tau Beta i, and Siema Ni.

KX

Atherton Noyes, Jr. (SN'47), formierly
vice president of rescarch and development
at Aircraft Radio Corporation, Boonton,
N. J.. has joined
the General Radio
Company, West
Concord, Mass., as
an engineering con-
sultant.  He  will
specialize in the de-
velopment of pre-
cision, crystal-con-
trolled  digital-fre-
(JUENCY SOUrces.

Dr. Noyes served
as an assistant to
G. W, DPierce at
Cruft Laboratory, from 1931-1937. In
1934, he received the Sc.D). degree from
Harvard University, Cambridge, Mass.

AL Noves, I,

Erwin Tomash (8146-\"48-5\M'54),
has been elected vice president of Ampex
Corporation, and manager of Ampex Com-
puter Products Company, Culver City,
Calif., it was recently announced.

He received a degree in electrical engi-
neering from the University of Minnesota,

Minneapolis. Following his military ser-
vice, he joined Engineering Research \s-
sociates, St. Paul, Minn,, as an electronics
engineer on digital system design for their
facility in Washington, D). C,, and later
returned to St. Paul to become assistant
director of computer development. In
1953, he joined Remington Rand as West
Coast Director, and later moved to New
York to assist in the establishment of their
UNIVAC Division. In 1955, he joined
Telemeter Magnetics, Inc., as director of
marketing, and in 1956 was elected presi-
dent.

Mr. Tomash is a member of the Associ-
ation for Computing Machinery.

o,
oo

Robert M. Peterson (8'47-.\"49-\I"55),
has been appointed Chiel of Design Re-
quirements at Ryvan Transdata, Ine., it was
recently announced
by W. G, Alexander,
President  of  the
company’s San Di-
ego subsidiary, He
has an  extensive
background in en-
gincering  manage-
ment for electronic
printing,  display
and specialized
computer  equip-
ment, IFF, radar
and microwave sys-
tems. lle was a key contributor o the
concept and early design of high speed
clectronic label printing.

Mr. Peterson received the Bo S and
NS, degrees in electrical engineering from
the University of Wisconsin, Madison. Ile
wias Assistant Chief Engineer at Strom-
berg-Carlson, a Superyisory [<ngineer at
Hazeltine Electronics Corporation, Little
Neck, N. Y., and electrical engineering in-
structor at the University of Wisconsin,
before joining Ryan Transdata, loe. He
served as a communications officer with the
U. S, Army Air Force during World War
1.

R. M

PrriERsoN

2,
g

Edwin Shuttleworth III (.\'35)
ant vice president of Driver-Harris Com-
pany, Harrison, N. J., has been appointed
assistant sales man-
ager, it was recently
announced.

He joined
Driver-Harris Com-
pany in 1950 and
Lecame the techni-
cal assistant to the
president three
vears later. In 1957,
he was made direc-
tor of this com-
pany’s Italian man-
ufacturing facility.
lle was named assistant to the vice presi-
dent in 1958 and became the director of the
Driver-Harris Company, Ltd., in England
in 1959.

Mr. Shuttleworth received the B.S.
degree in industrial engineering from le-
high University, Bethlehem, Pa., in 1950.

assist-

E. Snvnrewortn

.
Qe

(Continued on page 1004)
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AN EXTRAORDINARY PUBLISHING ACHIEVEMENT OF OUR TIME}
The Entire Span of Today's Scientific, Engineering

Here Are the Many

Fields Covered:

ACOUSTICS
AERONAUTICAL
AIRFRAMES
AGRICULTURE & SOILS
ANIMAL ANATOMY
PLANT ANATOMY
ANIMAL SYSTEMATICS
| ASTRONOMY
| ATOMIC, MOLECULAR AND
NUCLEAR PHYSICS
BIOCHEMISTRY
BIOPHYSICS
CHEMICAL ENGINEERING
ANALYTICAL CHEMISTRY
INORGANIC CHEMISTRY
ORGANIC CHEMISTRY
PHYSICAL CHEMISTRY
CIVIL ENGINEERING
COMMUNICATIONS
CONSERVATION
CONTROL SYSTEMS
CYTOLOGY
ANIMAL ECOLOGY
PLANT ECOLOGY
ELECTRICAL
ENGINEERING
ELECTRICITY
ELECTRONICS
FLIGHT SCIENCE
FOOD ENGINEERING
FORESTRY
GENETICS & EVOLUTICN
GEOCHEMISTRY
PHYSICAL GEOGRAPHY
SURFICIAL AND
HISTORICAL GEDLOEY
GEOPHYSICS
GRAPHIC ARTS
GROWTH AND
MORPHOGENESIS
HEAT
INDUSTRIAL AND
PRODUCTION ENGE.
LOW TEMPERATURE
PHYSICS
MACHINE DESIGN
MATHEMATICS
MECHANICAL POWER
CLASSICAL MECHANICS
METALLURGICAL
ENGINEERING
METEOROLOGY AND
CLIMATOLOGY
MICROBIOLOGY
MEDICAL MICROBIOLOGY
MINERALOGY AND
PETROLOGY
MINING ENGINEERING
NAVAL ARCHITECTURE
AND MARINE ENGE.
NUCLEAR ENGINEERING
OCEANOGRAPHY
OPTICS
PALEONTOLOGY
ANIMAL PATHOLOGY
PLANT PATHOLOGY
PETROLEUM CHEMISTRY
PETROLEUM ENGINEERING
GENERAL 2HYSIOLOGY
PLANT PHYSIOLOGY
SOLID STATE PHYSICS
THEORETICAL PHYSICS
PLANT TAXONOMY
PROPULSION
PHYSIOLOGICAL AND
EXPERIMENTAL
PSYCHOLOGY
INVERTEBRATE ZOOLOGY

PROCEEDINGS OF THE IRE

and Technical Knowledge Encompassed in a Monumental
Reference Work Containing 8,500 pages of Text,
, ; 800 Index Pages, 7,200 Articles and 9,700 lllustrations

' The New
McGRrRAW-HILL

ENCYCLOPEDIA OF

SCIENCE and TECHNOLOGY

2,015 Contributors, including Nobel Prize Winners, Respected Leaders of Research and
Industry . . . Over 6,000,000 Words — from Concise Articles to Amazingly Comprehensive
Treatments . . . 100,000-Entry Index ... a Wealth of Maps, Charts, Diagrams,
Drawings, Photographs . .. many more than in any comparable work of reference.

AN epoch-marking publishing venture — pro-
viding up-to-date, authoritative information
on all the sciences of our day — is now com-
pleted. The new McGraw-HILL ENCYCLOPEDIA
OF SCIENCE AND TECHNOLOGY makes readily ac-
cessible within its 15 volumes a vast fund of
knowledge covering hundreds upon hundreds of
subjects dealing with the whole spectrum of the
physical sciences, life sciences, earth sciences,
and engineering.

This major work fulfills 2 prime need of the
scientist, the engineer, the technician — whether
concerned with pure research or practical ap-
plications — whether his work is of a design or
operating nature — whether he wants to review
or keep abreast of the vastly enlarged knowledge
of his own field or must bridge the gap between
his specialty and unfamiliar areas into which
his work leads him.

Unequalled in Timeliness, Clarity, Depth

This unique library makes it possible for you to have
as near as your office, laboratory, plant, or home an
all-knowing corps of specialists to which you can turn
for precise, authoritative information. You can get
nswers to specific questions raised through daily pro-
essional activities or simply explore in a random way
the universe of today’s scientific, engineering, and
technical knowledge — distilled into 7,224 compre-
hensive articles. Whatever your own field, whatever
field your work is related to, you will find it here.

A Work of Unsurpassed Authority

The names of the contributors read like a “Who's
Who” of the world's scientific community. All are
recognized specialists — in many instances, articles

April, 1961

were writfen by the very person credited with new
discoveries and developments in a given field. Among
them are Nobel Prize Winners and others who have
distinguished themselves for their original and sig-
nificant werk.

Nothing comparable in breadth of conception, in
authority, in usefulness, has ever before been offered
in a reference work of this kind. As an all-embracing
general reference or a practical working tool, this
Encyclopedia belongs in the home and professional
library of everyone with an interest in science and
engineering. An annual Supplement Volume keeps
it always up to date.

You are cordially invited to examine all fifteen
volumes. There is, of course, no obligation on your
part. Mail the coupon below for full details.

== MAIL THIS COUPON X

I MeGraw-Hill Bovsk Company Dept. IRE- 1 l
I 327 West 41 Street, New York 36, N.Y. I
I Please send me without obligation your pre-view l
I bsochure on the new McGRaw-HILL "ENCYCLOPEDIA
OF SCIENCE AND TECHNOLOGY in 15 volumes; also de- l
' tailed information about the convenient time-payment l
| plan I may use to purchase this set. I
l Nomes.o . coanasionseobiaosansearasensessaavvssavais l
: AR 5y o o x.o oo m B AR 27 SR AR + SAENWEET S SIS :
l ity & Zoneiivisdvenanssssssssnonionessssassssss l
I State. .. ... s ssnas s e e S e e l
IRE-4 J
97A



'RCA presents...
PACKAGED SOLID-STATE
MICROWAVE OSCILLATORS

AND AMPLIFIERS

Now, RCA takes a major step ahead in microwave technology—to integrate packaged
microwave circuits with RCA developed solid-state diodes and provide an impartant. new
line of components for the needs of microwave designers. Low power requirements.
and compact packaging using RCA Semiconductor and Materials Division’s latest tunnel
and varactor diodes open new possibilities for miniaturization, improved systems reli-
ability, and systems cost reduction. Here are the first members of a growing family
of packaged microwave circuits.

In addition to the performance characteristics of the packaged circuits shown here, RCA
Solid-State Microwave Oscillators and Amplifiers can be designed to meet your special
requirements for gain, power, frequency, and noise characteristics. For delivery quota-
tions and technical data on circuits to meet your needs, contact the RCA Field Office
nearest you. Or write: Microwave Marketing, RCA Electron Tube Div., Harrison, N.J.

"a B\ The Most Trusted Name in Electronics
RADIO CORPORATION OF AMERICA

1. Fixed-Tuned Tunnel-Diode Oscillator(Dev. No. $5-107)
Delivers a minimum power output of 1 milliwatt at your
specified frequency between 500-2000 Mc.DC input; 160
ma at 0.40 volt.

2. Helix Parametric Amplifier(Dev. No.$5-1000) Stable mini-
mum gain of 15 db from 2200-2300 Mc with a 5-7.5 db
noise factor. Typical saturated power output of 1 milliwatt;
with 300 milliwatts pump power at 3000 Mc.

. Tunnel-Diode Amplifier(Dev. No.5S-500) Stable minimum

gain of 15 db from 1275-1325 Mc with 6 db max. noise fac-

tor, including typical circulator loss. Saturated power out-
put of 30 microwatts, DC input; 10 ma at 0.1 volt.

Tunable Low-Noise Parametric AmplifiexDev.No.SS-1002)
Tunable with 5 Mc bandwidth from 1250-1350 Mc, with
stable minimum gain of 15 db. Max. noise factor, 3 db. Sat-
urated power output of 0.5 milliwatt, with 60 milliwatts
pump power at 10,800 Mc.

. Tunable Tunnel-Diode OscillutoDev. No.S$S-100) Delivers
a minimum power output of 0.3 milliwatt from 1050-1400
Mc. Coax. output. DC input; 30 ma at 0.2 volt.

RCA Electron Tube Division Field Offices

INDUSTRIAL PRODUCTS SALES
Detroit 2, Michigan, 714 New Center Building, TR 5-5600 «
Newark 2, N. J., 744 Broad St., HU 5-3900 ¢ Chicago 54,
{llinois, Suite 1154, Merchandise Mart Plaza, WH 4-2800 »
Los Angeles, California, 6801 East Washington Boulevard,
RA 3-8361 « Burlingame, Callfornia, 1838 EI Camino Real,

Ox 7-1620. GOVERNMENT SALES

Harrison, N. J., 415 South 5th St.,, HU 5-3900 « Dayton 2,
Ohio, 224 North Wilkinson St., BA 6-2366 « Washington 7,
D.C., 1725 "K” St,, N.W,, FE 7-8500.

w
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John V. L.. Hogan

18901960

The Board of Directors of The Institute of Radio Engineers. joining with his many friends
and colleagues. expresses its sense of profound regret and deep loss at the passing of their
distinguished companion,

Joux Vixcext LawLEss HoGaxN

The membership of The Institute, and indeed the entire fraternity of communications and
clectronic workers, owe John Hogan their gratitude for his pioneering energy and farsighted
ness in acting as a Founder of The Institute, and in devoting unremitting energy and skillful
planning, over many vears, to its organization and growth.

His participation in major deliberative bodies like the Joint Technical Advisory Commitiee
was also noteworthy for its great value.

His contributions to the technology and procedures of the communications tield were both
numersus and outstanding. They ranged over many and diverse basic fields and they were
hoth generic and specitic.

Mr. Hogan exhibited as well exceptional executive ability and organizing skill in his profes
sional, society, and industrial activities.

As a single typical example of his major organizing and plaaning contributions, exemplary
mention is made of his widely acclaimed development of high-fidelity during the early vears of
radio broadcasting, with the related establishment of programming of notable cultural content
combined with strong audience appeal.

In the midst of a bhusy life, he found the time and strength to contribute repeatedly and
worthily to the National Defense of his country through the development and construction
of many types of equipment, notably in the facsimile field and serving as an executive in the
Oftice of Scientific Research and Development during World War 11,

To those who were so fortunate as to know John Hogan personally, his passing will be a
particular cause for sorrow. He was a rare combination of manly strength, great tenacity of
purpose, unfailing dependability, and dignified and friendly courtesy. He will long be remem-
hered with respect and affection.

The Board of Directors of The Institute of Radio Engineers conveys its sympathy to Mrs.
IEdith Hogan, and the family, in this time of their loss, which they too share.

The foregoing is the text of a resolution adopted by the IRL Board of Directors at its meeting of
January 4, 1961.




Franz Ollendorff

Vice President, 1961

Professor Franz Ollendorff (SM'32-F'60), Overseas Vice President of the IRE for 1961,
holds the Gerard Swope Chair in Electrical Engineering at the Technion, lsrael Institute of
Technology, Haifa. He was born in 1900, studied at the technical universities of Berlin and
Danzig, and later became a member of the faculty at Berlin. He left this position in 1933, and
until he joined the staff of the Technion, was Director of a school for children of the Youth
Aliyah.

In 1928 he attracted international attention with the publication of a paper which pointed
the way to the development, many years later, of radar. The paper dealt with the defraction of
electromagnetic waves on mountains, hills, houses, and other objects. It showed that the re-
flection coefficient could be calculated in advance, and that, from the strength of the reflected
waves, it is possible to judge the nature of the ohject causing the reflection. This is one of the
principles on which radar is based.

Professor Ollendorff also made an important contribution to electronics. The formula for an
electronic lens, which he published in 1932, has hecome a texthook classic, and the same is
true of his well-known formula concerning the amplification factor of a triode.

Maore recently, the Technion scientist’s ideas in connection with the development of clec-
tronic aid devices for the blind and deaf have attracted universal interest. One of his papers,
“Contributions to the Geometry of Color Space,” deals with electroencephalographic methods
of aiding sight.

In 1955 he was appointed Research Professor at the Technion, the first staff member to be
aranted this rank. The title is conferred only upon scientists of high international repute, whose
standing qualifies them for membership in institutions such as the Royal Society, the National
Academy of Science, or the Academie des Sciences, and who have achieved distinction at a
relatively early age.

He has won several prizes, including the Weizmann Prize for Exact Science for his work
on electrophysiology, the Israel Prize for Exact Science in 1954 for his book, “Calculations of
Magnetic Fields,” and the David Lebeson Prize of the Hebrew University for his “Introduc-
tion to Electron Optics,” also in 1954,

He is the author of a number of books and scientific papers and presently is editing a com-
prehensive work on electronics, two volumes of which already have been published, the third
to appear shortly, and the fourth now being edited.

In 1939 Professor Ollendorff was elected a member of the Israel Academy of Science and,
in the same year. was awarded the honorary degree of Doctor by the University of Berlin.
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Poles and Zeros

Satellite Communications.
Poles and Zeros is pleased to
present the following para-
graphs prepared especially for
it by Lieutenant General James D. O'Connell.

Satellite relays for common carrier communications ap-
pear to provide excellent long range communication channels
and they are undergoing carcful evaluation by private in-
dustry. Evidence of this interest was clearly demonstrated by
the testimony of various firms presented to the FCC at recent
hearings.

Ingineering studies show that relay equipment can be
placed into orbit with currently available rockets and cur-
rently available relay package designs. .\ telephone relay of
several hundred voice channels is feasible. A television relay
is feasible. The use of microwave frequencies eliminates the
effects caused by ionospheric storms; fading as experienced
by high-frequency signals is virtually nonexistent; and rela-
tively simple ground installations are required.

The impact on world-wide communications will be great.
Broadband communications to remote locations can be estab-
lished almost as easily as between two highly developed
countries. The number of available channels will surpass cur-
rent capability by an order of magnitude. Cost studies indi-
cate economic as well as technical feasibility. Current rate
structures can be maintained, perhaps even lowered, and can
adequately support an active satellite relay for common car-
rier purposes. Almost overnight a new communication medium
will be available for the use of the world population.

A few questions remain unanswered, one of the most prom-
inent being: Where will we obtain the spectrum space? Spec-
trum allocations for satellite relays will be discussed at the
1963 International Telecommunications Union Conference in
New Delhi: however, the need for technical answers is im-
mediate. [t now appears that satellite relays must be ac-
commodated within existing allocations. This implies mutual
sharing of frequency allocations between satellite and existing
ground services. The Federal Communications Commission
is currently faced with these questions, and much theoretical
and experimental work remains to be done before reliable
answers can be given. If sharing of the same spectrum space
can be accomplished in the design of satellite communications
systems, this will have very great possibilities for over-all relief
of spectrum congestion. But it appears too carly to say with
assurance that this noninterfering sharing can be accom-
plished. The Joint Technical Advisory Committee of the
Electronic Industries Association and The Institute of Radio
Engineers has formed an Ad Hoc Subcommittee chaired by
Lieutenant General James D. O'Connell, USA Ret., now with
General Telephone and Electronics Laboratories Inc., to study
the technical problemsimposed by satellite relays. Multiple use
of frequency allocations will be one of the areas investigated
by the committee. The Boulder Laboratories of the National

Bureau of Standards and the Communication and Propaga-
tion Laboratory of Stanfo-d Research Institute have been
placed under contract to assist the committee in technical
studies. .\ report containing preliminary JTAC findings was
published early in March.
Members of the Committee, the National Bureau of Stand-
ards, and Stanford Research Institute invite the comments
and views of industry concerning technical problems of satel-
lite communication systems. Members of the Committee are:
Dr. Richard Emberson, Associated Universities, Inc., New
York, N. Y.

Mr. Richard P. Gifford, General Electric Co., Lynchburg, Va.

Dr. John P. Hagen, National Aeronautics & Space Adminis-
tration, Washington, D). C.

Dr. J. W. Herbstreit, National Bureau of Standards, Boulder
Colo.

Dr. Donald MacQuivey, Oftice of Chief of Telecommunica-
tions, Department of State, Washington, D. C.

Mr. Ross Peavey. Space Science Board, National Academy
of Sciences, Washington, D. C.

Dr. Allen M. Peterson, Stanford Rescarch Institute, Stantord,
Calif.

Mr. C. AL Petry. ANeronautical Radio Ine., Washington, D. C.

Mr. Thomas F. Rogers, Lincoln Laboratory, MULT., Lexing-
ton, Mass.

Dr. L.. C. Tillotson. Bell Telephone Laboratories, Red Bank.
N.J.

Lt. Gen. James . O'Connell, USA Ret., Vice President,
General Telephone & Electronics Labs., Inc.. Menlo Park,

Calif.

WWYV and WWVH: \With this issue of letters to the
editor we note an improvement in reporting the standard fre-
quencies broadcast by WV, The corrections to these fre-
quencies as broadcast now provide accuracy to +3 parts in
101 with respect to the Uaited States Frequency Standard,
instead of the 1 part in 10 of previous corrections. This is
30 parts in one million million and it is interesting to note
that the standard frequency services, including those on LF
and VLF, are required to give such high accuracy in meeting
the needs of science and technology. 1t is even more interest-
ing to realize that such requirements exist.

On the general subject of Standard Frequencies and Time
Signals we received a copy of the National Burcau of Stand-
ards Miscellaneous Publication 236, “Standard Frequencies
and Time Signals from NBS Stations WWV and WWVI”
which can be purchased from the U. 8. Government Printing
Office for 10 cents. This publication contains complete, cur-
rent information on standards of frequency, time interval,
and musical pitch and on rime signals and radio propagation
forecast notices. Since issuance of Miscellanceous Publication
236, a Timing Code was added to WA\ it is described in
Proc. IRE, p. 379, January, 1961.—F. H. |r.
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Scanning the Issue

Transistor Internal Parameters for Small-Signal Repre-
sentation (Pritchard, et al., p. 725)—The physicist or device
designer looks at the transistor from the standpoint of its in-
ternal physical structure and operating mechanisms. The
user, on the other hand, is concerned chiefly with its external
characteristics. Numerous attempts have been made over the
past decade to tie together these differing viewpoints by
means of equivalent circuit representations, with varying de-
grees of success. In order to carry forward standardization
work in this area, a Task Group on Transistor Internal Pa-
rameters (28.4.7) was formed a few vears ago by the TRE-
ALEE Committee on Semiconductor Devices. This joint Com-
mittee, which operates within the IRE as a subcommittee of
the 1RE Technical Committee on Solid-State Devices, will
be remembered as the group that organized the June, 1958
Transistor Issue of the PROCEEDINGS. Tt soon became evident
to the Task Group that hefore any standardization could be
effected a tutorial paper on the subject would be required.
Their report develops a complete equivalent-circuit represen-
tation of the transistor from its basic physical mechanisms
and relates it to certain simplified representations that are
useful in specific practical design situations. In so doing, the
Task Group has taken an important step toward providing a
common language for transistor designers and users.

A Noise Investigation of Tunnel-Diode Microwave Ampli-
fiers (Yariv and Cook, p. 739)—Although the tunnel diode
will probably never compete with the maser or parametric
amplifier as a low-noise device, its high-frequency capabilities
and simple structure make it a device of great promise and
widespread interest. Consequently, there is a good deal of
interest in the noise hehavior of tunnet diodes, which is de-
termined in large measure by the shot noise accompanying
the tunneling process. This paper provides an analysis and
derivation of the notse figure in a simple manner which empha-
sizes the physical interpretation of the results. These results
will be of both practical and theoretical interest.

Tunnel-Diode Microwave Oscillators (Sterzer and Nelson,
p. 74)—Tunnel-diode oscillators are compact and rugged,
are relatively insensitive to nuclear radiation, have very
modest power-supply requirements, and can be casily tuned
by either mechanical or electrical means. Thus, they have
significant advantages over low-power vacuum-tube oscil-
lators and have great potential at UHF and microwave fre-
quencies. During the past year or so, several workers have
reported using tunnel diodes as oscillators with microwatt
power outputs. The tunnel-diode oscillators described in this
paper have power outputs an order of magnitude greater than
any previously reported, ranging from 10 milliwatts at 610
Mc to 0.7 milliwatts at 2800 Mc to 0.01 milliwatt at 7130 Mc
—a noteworthy advance in the state of the solid-state micro-
wave generator art.

Three-Layer Negative-Resistance and Inductive Semi-
conductor Diodes (Girtner and Schuller, p. 754)—Many dif-
ferent negative-resistance semiconductor devices have been
discussed in recent years, including point-contact transistors,
p-n-p-n structures, avalanche transistors, parametric and
tunnel diodes. This revival of interest in negative resistance is
understandable when one considers the wide variety of uses
which such devices can have, such as bi-state devices for pulse
circuitry, oscillators, oscillator-mixers, and novel amplifier
circuits. This paper shows that under appropriate conditions
negative resistance can be observed in a transistor-like three-
layer structure with the base either open-circuited or shorted
to the emitter region and that at higher frequencies an induc-
tance is often evident, too. The conceivable circuit applica-
tions of this type of structure are numerous and impressive:
oscillators, amplifiers, frequency converters, switching ele-

ments, multipliers, solid-state inductances to replace coils in
miniature circuitry, distributed negative-resistance structures
for microwave amplification, and parametric amplifiers of the
variable-inductance as well as the variable-capacitance tvpe.

A Low-Noise X-Band Radiometer Using Maser (Cook,
et al., p. 768)—The maser is unequalled as a nearly noiseless
amplifving device. This attribute has made the maser an ex-
tremely valuable tool in the field of radio astronomy. This
paper describes the characteristics and performance of the 4-
level ruby maser system installed last year in the University
of Michigan's 85-foot-diameter radiotelescope. It provides an
excellent sequel to the June, 1959 PROCEEDINGS paper which
described the first application of an X-band maser in a radio-
telescope by the Naval Rescarch Laboratory, and indicates
the considerable advance which has been made since then in
radio astronomy technology. The paper gives valuable infor-
mation to those involved in space communications, as well as
to radio astronomers, concerning the practical merits of the
use of masers in the continuing quest for improved tools. In
addition, the discussion of the practical problems encountered
should stimulate further work on the part of research workers
in the maser and large antenna fields.

An Analysis of the Magnetic Second-Subharmonic Oscil-
lator (LLavi and Finzi, p. 779)—\ sccond-subharmonic oscil-
lator can operate in either of two phases, 180 degrees apart,
thus providing in effect a device that can be switched back
and forth between two states. Such a device can, therefore,
be utilized to perform digital and logic operations in binary
data-handling systems and indeed has been so used, for ex-
ample, in the Parametron. This paper considers a second-
subharmonic parametric oscillator with 1wo ferromagnetic
cores and presents a novel analvsis of its steady-state per-
formance and transient build-up which is in good agreement
with experimental observations over a wide range of frequen-
cies. The analysis will be of interest not only to computer
engineers but to circuit theorists as well,

Properties of Tropospheric Scattered Fields (Ortwein,
et al., p. 18%)— The general manner in which microwave trans-
missions are scattered by the traposphere is understood well
enough to permit the design of tropospheric scatter communi-
cation systems. Nevertheless, there is still considerable dis-
agreement as to the exact cause of the scattering phenomenon
and only an incomplete understanding of a number of its
properties. Further light is shed on these properties by this
paper, which reports the results of a three-year series of over-
water tropospheric scatter tests performed by the U. S, Navy
Electronics Laboratory. It represents a great amount of care-
ful work, vielding significant new experimental data that will
be of lasting reference value to workers in this field.

IRE Awards, 1961 (p. 841)—Only one per cent of IRE's
nearly 90,000 members have achieved the distinction of heing
named to its highest grade of membership. An even fewer
number, 139, have had the high honor of receiving an award
from the IRE. Last month, the 76 members who have been
elevated to Fellow grade and the 8 who reccived an IR
award in 1961 were honored at the IRE annual banquet dur-
ing the International Convention. The names, pictures, and
award citations of these leaders of our profession are included
in this issue as a tribute to them and to their work.

Annual Index to Transactions (follows p. 876)—Last year,
the IRE Professional Groups published over 1000 papers and
letters, accounting for more than 50 per cent of the total pub-
lication output of the IRE during 1960. As in past years, this
April issue contains a consolidated author and a subject index
to the 99 issues of 1RE Transactions that appeared in 1960).

Scanning the Transactions appears on p. 855.
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Transistor Internal Parameters for Small-Signal
Representation*

R. L. PRITCHARDT, rerrow, 1re, J. B. ANGELLY, SENIOR MEMBER, IRE,
R. B. ADLER]||, rerrow, g, J. M. EARLYY, rELLOW, IRE,

aNp W. M. WEBSTERY|, rFELLOW, IRE

Summary—The joint IRE-AIEE Task Group 28.4.7, on Transistor
Internal Parameters, was organized with the following objectives:

1) To formulate a small-signal equivalent-circuit representation
of a transistor, the parameters of which emphasize separately the
principal physical mechanisms of the device.

2) To recommend symbols for these parameters consistent with
accepted usage and other standards.

3) To exhibit the relationship between the equivalent-circuit
representation described in item 1 above and those simplified repre-~
sentations commonly employed in circuit analysis or design.

4) To propose and discuss methods of determining these parame-
ters from electrical measurements at the terminals.

This report summarizes the work of the group on the first three
of these objectives.

[. INTRODUCTION

N characterizing a transistor for small-signal opera-
tion, one can adopt different philosophies depend-
on his immediate interest. From the standpoint of
the user, it is sufficient to give the input, output, and
transfer impedances as functions of the operating point,
frequency, and ambient temperature. To the physicist
or device designer, the transistor is characterized by the
distribution of fixed charge within its volume, i.e., by its
dimensions, the conductivities of the active regions, ctc.
There is an appreciable gap between these two philoso-
phies, requiring some tie-in between the physical struc-
ture and the four-pole parameters. Numerous equiva-
lent-circuit representations have been proposed which
attempt to make the connection and do so with varyving
degrees of success.! A need remained, however, to supply
in a svstematic manner a relatively complete single
representation that could serve as a basis for a common
language between the transistor designer and the user.
This was the principal problem that motivated the pres-
ent work; the fact that the complete circuit representa-
tion is usually too complicated for practical circuit cal-
culations made it necessary also to detail its relation-
ship with various well-known simplified forms.
In this report, the complete equivilent-circuit repre-
sentation is developed from the basic physical mech-
anisms of the transistor in two steps. First, in Sections

* Received by the IRE, August 17, 1960; revised manuseript re-
ceived December 19, 1960).

T Texas Instruments Inc., Dallas, Tex.

t Stanford University, Stanford, Calif.; formerly Philco Corp.,
Philadelphia, .

|| Mass. Inst. Tech., Cambridge, Mass.

§ Bell Telephone Labs., Murray Hill, N. J.

9 RCA Labs., I’'rinceton, N. J.

! For a survey of this subject, see Pritchard [11].

IT and I, an idealized junction transistor is introduced
(Fig. 1), and its structure is related to the elements of
an equivalent-circuit representation (Fig. 2) through
the physics of the minority-carrier and majority-carrier
flows. Second, Section IV points out how a number of
idealized transistors may be combined in a distributed
fashion to simulate a real transistor. This section also
indicates some simplifications that may be made of the
resulting circuit certain
cases. Finally, in Section \" are presented several of the
common lumped equivalent-circuit representations that
arce useful for special classes of transistors or under
special conditions of operation.

The idealized transistor is considered here in terms of
the movement of minority charge carriers through the
base region, including the finite time required for them
to do so. Historically, this viewpoint has been used
most widely in discussing transistor equivalent-circuit
representations. The admittance representation em-

representation in practical
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Fig. 1—Regions of idealized transistor.
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Fig. 2—Basic equivalent-circuit representation
of idealized transistor.
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ploved here is, of course, not the only possible choice.
Other interesting viewpoints have heen developed in
considerable detail (see, for example, Zawels [2]), in
which the compromise between physical representation
of the device and convenience of the representation for
cquivalent-cireuit purposes is made at a different place.

An alternative approach {3] also may be used, how-
ever, in which the time variation of stored charge, rather
than the movement of charge, in the base region is con-
sidered to be fundamental, This stored-charge approach
circumvents certain difficulties, such as defining the
transit time of a diffuse tlow ; however, this formulation
is less exaitet than the representation emploved here. 1For
example, the explicit dependence of all currents upon
the barrier voltages usually disappears in a stored-
charge amalvsis. In the use of a stored-charge analysis,
portions of the stored charge must be related to the
various physicial phenomena discussed in this report.

FFor convenience, the entire report is phrased in terms
ol a p-n-p transistor.

L. i Ipeanizen TRANSISTOR

Flow of minority carriers is basic to the operation of
a junction transistor. However, majorityv-carrier How is
also important, giving rise to effects which will be con-
sidered in Section L In the p-n-p transistor under dis-
cussion here, holes are injected into the base region by
application of a forward bias to the emitter-base junc-
tion. The relation between the concentration of injected
holes [pr(e') —pon| at the emitter edge of the base
region and the applied forward voltage, v p across the
emitter junction? is exponential, according to the well-
known [4] Boltzmann relation

p,;(e') — pon = Pl)lilcxp((ﬁ'h"n"kT) - ll, (1)

where pop is the cquilibrium hole density in the base
and £7/¢q is thermal voltage (about 25 millivolts at
room temperature).

Inasmuch as the hole current is proportional to this
mjected hole concentration, current naturally appears
as an exponential function of junction voltage. Conse-
quently, the current-voltage relationship is most simply
expressed with voltage taken as the independent vari-
able, and this fact in turn makes it convenient to employ
admittance parameters. A second reason for the choice
of an admittance representation is that several indi-
vidually analyzable currents may be associated with
cach junction voltage.

For an example of the second reason, note that the
relation between incremental emitter hole current and
emitter-base junction voltage gives rise to the admit-
tance y,. in Fig. 2. The same emitter-base junction volt-

? The voltages ve» o and ver gr, and their ac or de counterparts, are
the emitter-to-base junction voltage and collector-to-base junction
voltage, respectively, and not the terminal voltages vep and vep,
which may include significant voltage drops through one or more
lead impedances.
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age, vpr g, also causes injection of electrons into the
emitter from the base region. Inasmuch as the total
emitter current comprises both contributions, the small-
signal effect corresponding to the electron current is
represented by the admittance y, in parallel with the
admittance y,.. The electron flow into the emitter de-
creases the amplification of the device, and the transis-
tor generally is designed to keep this current small rela-
tive to the hole current, i.e., |y, | |v,.].

The holes injected into the base region flow toward
the collector. However, some of the holes recombine
en route with the electrons in the base, so that only a
fraction |8/ of the injected current reaches the collector
depletion laver. There is also dispersion and delay as-
soctited with the flow of holes through the base region.
These effects are included in the complex quantity 8.

On reaching the edge of the collector depletion layer,
holes move into the region of strong electric field. Even
though they drift at a high velocity because of the field
in this region, the holes <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>