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ADVERTISEMENT

The parametric amplifier is a device in
which amplification is obtained through the
mixing action in a nonlinear reactance of an
applied signal voltage and a larger ampli-
tude, higher frequency pump voltage." The
mixing action results in the production of
harmonics and sum and difference tones of
the signal and pump frequencies, which are
also produced in a conventional nonlinear
resistance mixer. However, whereas the non-
linear resistance absorbs power and therefore
introduces noise without providing amplifica-
tion, a nonlinear reactance acts as an energy
storage device that provides amplification
while introducing very little noise.

Energy considerations for the nonlinear re-
actance show a basic difference in amplifier

SERIES V, NO. 8
Jans Kliphuis, Ken Siegel, and Jim Whelehan of the Department of Applied
Electronics have been developing several different kinds of parametric amplifiers
for use at C-band. They have obtained some unusually good experimental re-
sults with a degenerate amplifier, which is described below.
C-BAND DEGENERATE PARAMETRIC AMPLIFIER*
IMPEDANCE ELEMENTS
OF VARACTOR DIODE
INPUT SIGNAL
lp Rp Cp
\ s p—m—|
CIRCULATOR l.
& rl
T 2
AMPLIFIED
OUTPUT SIGNAL
Figure 1. Schematic Diagram of Double-Tuned C-Band Degenerate Amplifier
Recently we have been working on a C- 20 _

behavior depending on the terminating im-
pedances provided for the various frequen-
cies produced in the mixing process.™* If for
example, proper terminations are provided
only at the signal and sum frequencies and
the output signal is taken at the sum fre-
quency, the amplifier has a maximum gain
equal to the ratio of the sum and signal fre-
quencies, and a positive resistance character-
istic. In this mode of operation, the amplifier
is absolutely stable and can have a fairly
large amplification bandwidth. Alternatively,
if proper terminations are provided only at
the signal and difference frequencies. the
amplifier has a negative resistance character-
istic, and therefore can provide a large gain
but at the expense of reduced bandwidth,
In this case, the amplified output signal can
be taken at either the signal frequency or the
difference  frequency. Basically, all these
modes of operation exhibit low-noise char-
acteristics.

Since the difference. or idler, frequency
must be present to obtain amplification at
the signal frequency, a parametric amplifier
providing signal frequency amplification will
have a spurious response because signals at
the idler frequency that are applied to the
amplifier input terminal will be converted
to an output at the signal frequency. This
characteristic is similar to that of a conven-
tional mixer having an image frequency
response.

For the special case where the pump fre-
quency is exactly twice the signal frequency,
the signal and idler frequencies are the same.
In this degenerate mode of operation, input
signals appearing below half pump frequency
will generate corresponding signals above
half pump frequency and vice versa. For
signals at exactly half pump frequency, the
amplifier gain is a function of the relative
phase difference between the signal and half
pump frequencies. Again, these operational
characteristics are similar to those of a con-
ventional mixer where the local oscillator
frequency equals the signal frequency.

* The work reported here was performed under
Contract AF30(602)-1854 with the Rome Air De-
velull(’ment Center, Grifiss Air Force Base, New
York.
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band degenerate amplifier for which the de-
sign goals are (1) a total amplification band-
width (centered around half pump fre-
quency) of 500 Mc, (2) a gain of at least
15 db, and (3) a broadband noise figure
below 2 db. To obtain a low noise figure
simultancously with a large gain-bandwidth
product (and operational stability), it was
decided to use a circulator to interconnect
the antenna, amplifier, and post receiver. Al-
though the required gain-bandwidth product
seemed beyond the state-of-the art, computa-
tions showed that it could be achieved by
using a double-tuned input circuit in which
the varactor diode and its parasitic reactances
formed one resonant circuit. Although even
larger gain-bandwidth products can be ob-
tained by using more than two resonant cir-
cuits, the double-tuned circuit was chosen
since (1) such a circuit is easier to design
and more readily adjusted than more com-
plex circuits, and (2) it provides the largest
improvement in bandwidth with the smallest
attendant increase in amplifier noise figure
(because of resonant circuit losses). A sche-
matic diagram of the amplifier is shown in
Figure 1.

An MA 4254-X pill diode was used in the
experimental amplifier. The measured signal
frequency gain characteristic is shown in
Figure 2. This curve was obtained by vary-
ing the signal frequency below and above
half pump frequency (5300 Mc) and meas-
uring the amplified output component only
at the signal frequency (the idler component
was rejected with a filter). The total amplifier
bandwidth is 550 Mc and the peak amplifier
gain is 18 db. The measured broadband
noise figure of the amplifier alone is 1.6 db

SIGNAL FREQUENCY GAIN IN DB
o

v

/ N

4800 5000 5200 5400 5600 5800
SIGNAL FREQUENCY IN MC

Figure 2, Measured Gain Characteristic of
C-Band Degenerate Amplifer

and that for the amplifier-circulator combina-
tion is 1.9 db. The pump power required is
about 50 milliwatts. Thus, this amplifier
meets all the design goals.

Because of the exceptionally large amplifi-
cation bandwidth and low noise figure ob-
tained with this amplifier, it is now being
evaluated for use in tunable radar systems
and radio astronomy applications.

REFERENCES
' A van der Ziel, "On the Mixing Properties of
Non-linear Condensers,”” Journal of Applied Phys-
ics, Vul 19, p. 999-1006, November 1948,

2] Manley and H. E. Rowe, “"Some General
Pmpemes of Nonlinear Elements—Part 1. Gen-
eral Energy Relations,”" Proc. IRE, Vol. 44, p.
904-913, July 1956.

3 B. Salzberg, “"Masers and Reactance Amplifiers—
Basic Power Relations,’”” Proc. IRE, Vol. 45, p.
1544-1545, November 1957.
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WE'RE REACHING INTO SPACE

- Bell Laboratories research with
chilled ruby amplifiers speeds the
day we may telephone via satellites

A strange combination of Nature’s forces at Bell
Laboratories foreshadows the day when world-wide
phone calls may be relayed via man-made satellites
orbiting the earth. It is a union of synthetic rubies and
extreme cold, making it possible to amplify microwave
signals from these satellites clearly.

Synthetic rubies possess an extraordinary property
when deeply chilled and subjected to a magnetic field.
They can be excited to store energy at the frequencies
of microwave signals. As a signal passes through an
excited ruby, it releases this energy and is thus ampli-

fied a thousandfold.

Bell Laboratories scientists chose a ruby amplifier
because it’s uniquely free of “noises” that interfere with
radio signals. For example, it doesn’t have the hot

BELL TELEPHONE LABORATORIES

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT

cathodes or hurtling electrons that generate noise in
conventional amplifiers. It is so quiet that only the
noise made by matter itself in heat vibrations remains.
But at a temperature close to absolute zero, this also is
silenced. Even very faint signals from satellites can be
clearly amplified and studied for their possibilities.

Bell Laboratories scientists were first to discover
that matter itself generates electrical noise. They also
discovered that stars send radio waves, and thus helped
found radio astronomy. It is particularly fitting that
the same scientists, in their endless research on noise,
should now battle this number-one enemy of telephony
in the dramatic new field of communication via satel-
lites. The ultimate goal, as always. is the improvement
of your Bell System communications services.
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DIGITAL
Direct-
Reading
Frequency
Meters

No interpolations needed!

New —and only from Narda! Microwave frequency meters you can
read at a glance! The digital counter permits even the least-experi-
enced to get rapid, precise readings without interpolations, charts or SPECIFICATIONS
curves, And, because the tuning rate is linear with frequency, the
new meters are readily adaptable for remote indication. May be panel-
mounted, too, if you have a system application. oo

Band X KU K

8.20-12.4| 12.4-18.0 | 18.0-26.5

Best of all, you get these features with no sacrifice of quality or accu- bl I
racy (0.1% or better): The high-Q cavities are precision-bored; the cast
housing is extremely rugged; the mechanism is carefully and accu-

J02x.391% Vax Va

Accuracy 0.08% 0.1% 0.1%

rately constructed. Electrically, the unit is equivalent to a straight “’7,"“ 7000 5000 4000
section of waveguide when detuned. Dip at resonance is at least 10%. Length
Complete specifications are shown at right. {in.) & 4 4
NARDA
. .. . 0
This is just one of many precision Narda microwave products. For %Sﬁi'er 5 839 838

a free copy of our complete catalog, write to: Dept. PIRE-12. Price $195. $250. $275.
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lA P P N g |
@ As o service both to Members and the
industry, we will endeavor to record in this

& ANTENNA TOWER 'I";h"b"‘d.,"f"":gg,.i,.',"i

A

l N s u lATO R s March 20-23, 1961

International Radio and Electronics
Show and IRE International Con-

vention, Waldorf-Astoria Hotel and
Q | New York Coliseum, New York, N.Y.
— Exhibits: Mr. William C. Copp, Institute
of Radio Engineers, 72 West 45th

Street, New York 36, N.Y.

April 19-21, 1961
SWIRECO, South West IRE Re-
n gional Conference & Electronics
@ Show, Dallas, Tex.

Exhibits: Mr. R. W. Olson, Texas Instru-
MAST BASE ments, Inc., 6000 Lemmon Ave., Dallas

INSULATORS RADIO GUY 9
INSULATOR ’

Tex.

April 26-28, 1961
Seventh Region Technical Confer-
ence and Trade Show, Westward llo
Hotel, Phoenix, Ariz.

Exhibits: Mr. G. J. Royden, 912 W.
Linger Lane, Phoenix, Ariz.

We at Lapp are mighty
proud of our record in the = May 810, 1961

Y i .
. . National Aerospace Electronics Con-
field of tower insulators. ference (NAECON), Miami & Day-
Over 30 years ago, the first ton-Biltmore llotels, Dayton, Ohio
. R Exhibits: Mr. R. J. Stein, 136 W. Second
insulated broadcasting tower St., Rm. 202, Dayton 2, Ohijo

was erected—on Lapp insu- May 9.1, 1961

lators. Since then, most of the Western Joint Computer Conterence,
o N .0s Angeles, Calif.
large radio towets in the Ambassador Ilotel, Los Angeles, Cali

. Exhibits: John 1. Whitlock Associates,
world have been insulated 253 Waples Mills Road, Oakton, Va.

and supported by Lapp insulators. Single base May 22.24 191

insulator units for structures of this type have Fifth National Symposium on Global
q ications GL.OBECOM

been design-tested to over 3,500,000 pounds. g‘;:"g;::,‘,;fa:"i{;e]‘ leica;(),’ .
A thorough knowledge of the properties of por- Exhibits: Mr. Robert Hajek, Commtro-

q . . q nix Engineering, Box 62, Riverside, LI.
celain, of insulator mechanics and electrical qual- ° °

ities has been responsible for Lapp’s success in | May 22-24, 1961
. . G National Telemetering Conference,
becoming such an important source of radio in- | Sheraton Towers Hote],gChicago, 1,

sulators. Write for description and specification Exhibits: Mr. Frank Finch, 795 Gladys
q . . Ave., Long Beach 4, Calif.
data on units for any antenna structure insulating |

requirement. Lapp Insulator Co., Inc., Radio Spe- | June 68, 1961
G(10 i Armed Forces Communications &
cialties Division, 228 Sumner Street, LeRoy, N. Y. Electronics Show, Sheraton Park and

Shoreham Hotels, Washington, D.C.

Exhibits: Mr. William C. Copp, 72 W.
45th St., New York 36, N.Y.

| June 13-14, 1961
Fifth National Conference on Prod-

uct Engineering & Production,
Philadelphia, Pa.

Exhibits: Mr. Paul J. Riley, Radio Corp.
of America, Building 10-6, Camden 2,
N.J.

(Continued on page 104)
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Complete Sweeping Oscillator
and Frequency Marker Systems

wav [gri-Sweeps

o Fundamental Frequency — No Spurious Beats
o Built-in Attenuators o Direct Reading Frequency Dials
o Stable Wide Sweeps o Stable Narrow Sweeps
e 1.0 V into 70 ohms, AGC’d

MODEL IF and MODEL RADAR

4.120 MC VARI-SWEEP MODEL IF

Frequency Range: 4 to 120 mc in six overlapping bands.

Sweep Width: Continuously variable to maximum of at least 30 mc (abcve
5C mc) or 60% of center frequency below 50 mc.

Sweep Rate: Variable around 60 cps. Locks to line frequeacy.

RF Output: 1.0 V rms into nominal 70 ohms (50 ohms upon request).
AGC'd to +0.5 ¢b cver widest sweep and over tuning range.

Zero Reference: True zero line during retrace.

Attenuators: Switched 20, 10 and 3 db: variable 6 db.

Fixed Markers: Up to eleven, pulse-type, crystal-controlled markers at
customer specified frequencies. Accurate to +0.05%.

Variable Marker: “Birdie pip” martker continuously variable from 2 to 135
mc in 6 overlapping bands. Direct-reading frequency dial accurate
to within +1.0%.

Marker Output: Approx. 5 V peak. Sweep Output: Approx. 7 V peak.

10-145 MC VARI-SWEEP MODEL RADAR

Same as Model IF in a different frequency range.

Price: $950.00 f.o.b. factory, including cabinet. $1045.00 f.a.s. New York.
Crystal markers $20.00 ea.

TWO UNIT SYSTEM 2-220 m¢

wav Vari-Sweep

Frequency Range (CW or Sweeping Operation):
2-220 mc, 10 bands. Direct-reading dial.

Sweep Width: Continuously variable tc maximum
of at least 30 mc (above 50 mc) or 60% of
center frequency (below 50 mc).

Sweep Rate: Variable, 10 to 40 cps; lire lock.

RF Output: 1.0 V rms (metered} into nom. 70
ohms (50 chms upon request). AGC'd to 0.5 db
over w.dest sweep and tuning range.

Attenuators: Switched 20, 20, 10, 6 and 3 db,
plus coniinuously variable 6 db.

Price: $795.00 f.o.b. factory. $875.0C f.a.s. N.Y.

KAY Vdfi-/wdf,(’c’l' MOOEL H

VARIABLE MARKER: (CW or “Birdie pip”).
Frequency Range: 1.7 to 230 mc in ten over-
lapping bands.

RF Level: 1.0 V rms into 70 or 50 ohms, metered.
Ftatness: +0.5 db, AGC'd.

Attenuators: Switched 20, 10, 6, 3 db, contin-
uous 6 db.

Frequency Dial: Direct reading, accurate to *=1%.
Marker Amplitude: Variable to 5.0.volts peak.
HARMONIC MARKER: (Picket-ferice pip or CW).
Intervais: Switched 250 kc, 500 kc. 2.5 mc, 5.0
mc. other frequencies can be specified.
Aceuracy: +0.01%.

Price: $845.0C f.0.b. factory. $930.00 f.a.s. N.Y.
Other Vari-Marker Models — Fixed ancd Vari-
abie Markers.

WRITE FOR CATALOG INFORMATION.

KAY ELECTRIC COMPANY

DEPT. 1-2 MAPLE AVE., PINE BROOK. NEW JERSEY CAPITAL €-4000

WRITE FOR
CATALOG INFORMATION.
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EYE TEST
FOR RADAR

B&L optical-electronic-mechanical capabilities

assure accuracy itn missile tracking system

The strength of our missile defense program depends
in part on extreme accuracy of radar tracking.

Bausch & Lomb has developed a camera lens

for boresighting a radar antenna—in essence, this lens
checks the performance of radar just as one’s

vision is checked in an eye examination.

Accuracy of this lens system easily meets the most
extreme requirements.

The same skills that made possible this missile track

radar camera lens are available to assist on your project.

Write us for full details. Bausch & Lomb Incorporated,
Military Products Division, 99814 Bausch St.,
Rochester 2, N. Y.

BAUSCH & LOMB

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

* . Meetings m

with Exhibits
TS TR AT R
(Continucd from page 84)

June 19-20, 1961
Chicago Spring Conference on
Broadcast and Television Re-
ceivers, O’Hare Inn, DesPlaines, 111
Exhibits: Mr. Roy Lee, Philco Corp.,
6957 West North Ave., Oak Park, Il

June 26-28, 1961
Fifth National Convention on Mili-
tary Electronics, Shoreham Hotel,
Washington, D.C.
Exhibits: Mr. L. David Whitelock, 5614
Greentree Road, Bethesda 14, Md.

July 16-22, 1961

Fourth International Conference on
Medical Electronics & Fourteenth
Conference on Electrical Tech-
niques in Medicine & Biology,
\I\E/a]dorf-Astoria Hotel, New York,
Y.

Exhibits: Mr. Lewis Winner, 152 W.
42nd St., New York 36, N.Y.

August 22-25, 1961

Western Electronic Show and Con-
vention (WESCON), Cow Palace
and Fairmont Hotel, San Francisco,
Calif.

Exhibits: Mr. Don lLarson, WESCON,
%:4315f LaCienega Blvd.,, Los Angeles,
alif.

October 4-6, 1961

IRE Canadian Convention, Exhibition
Park, Toronto, Canada

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

October 9-11, 1961
National Electronics Conference,
Hotel Sherman, Chicago, Il
Exhibits: Mr. Arthur H. Streich, Na-
tional Electronics Conference, 228 N.
LaSalle St., Chicago 1, Il

October 23-25, 1961

East Coast Conference on Aeronau-
tical & Navigational Electronics,
Lord Baltimore lotel, Baltimore, Md.

Exhibits: Dr. Harold Schutz, Westing-
house Electric Corp., Air Arm Div,,
P.0O. Box 746, Baltimore, Md.

November 14-16, 1961

Northeast Electronics Research and
Engineering Meeting (NEREM),
Boston Commonwealth Armory, Bos-
ton, Mass.

Exhibits: NEREM, 313 Washington St.,
Newton, Mass.

A

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

Febrvary, 1961



Raytheon Subminiature Tubes
Help Deliver The Message for
Hughes Project Tattletale

Enemy atomic attack can scramble
the ionosphere disrupting vital com-
munications. The Air Force provides
a solution in the form of Project
Tattletale. A high altitude rocket
containing a taped message and trans-
mitting equipment is shot 300 miles
up to provide a straight-line trans-
mission requiring no ionospheric
bounce.

PROBLEM: How to assure maxi-
mum reliability during transmission.

SOLUTION: Hughes Aircraft Com-

pany, contractor, chose Raytheon
5702WA, 5703WA, and 6021 Reli-
able Subminiature Tubes.

If your designs require tubes featur-
ing reliable operation, long life, and
stable performance under severe
conditions of high temperature and
mechanical shock or vibration,
Raytheon Reliable Subminiature
Tubes can offer an immediate solu-
tion. For complete technical data,
please write to Raytheon, Industrial
Components Division, 55 Chapel St.,
Newton 58, Mass.

For Small Order or Protoype Requirements See Your Local Franchised Raytheon Distributor

RAYTHEON COMPANY

INDUSTRIAL COMPONENTS DIVISION
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ORO staff members pioneer operations
research for. ..

PEACE

A STRONG. ) DEFENSE

\
(%

The Operations Research Office of the Johns
Hopkins University has pioneered operations
research into a powerful and flexible scientific
tool in the solution of world-wide military prob-
lems. Areas of application include strategy, war
probabilities, tactics, logistics, intelligence, and
air defense. The result: a strong national mili-
tary posture with improved operational readi-
ness to safeguard the peace.

To solve the intricate problems posed by future
demands of the Army, ORO employs a mixed-
team approach combining the diverse back-
grounds of individuals representing more than
thirty different disciplines.

Scientists and engineers capable of creative
thinking are invited to join our professional
staff. We offer you assignments that carry with
them the excitement of a pioneering venture
and the promise of significant scientific contri-
butions. ORO’s modern facilities are located in
Bethesda, Md., a residential suburb of Wash-
ington, D. C.

Address your inquiry to: John C. Burke, Research Personne} Officer

OPERATIONS RESEARCH OFFICE/The Johns Hopkins University
6935 Arlington Road e Bethesda 14, Maryland

12A
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Know ye that we, the corporation
of Burnell & Co., upon the recom-
mendation of our customers in the
electronics industry do hereby in-

augurate the esteemed order of
Shrinker Cum Laude.

Be it further known that, (with-
out undue modesty), the Shrinker
Cum Laude award has been made to
Burnell for displaying the highest
degree of shrinkmanship in the
design and utilization of micromin-
iature, subminiature and miniature
toroids, filters and related networks.

Ghe Shrinker Cum Laude award
has also been tendered for signal

achievement in reducing develop-
mental costs while increasing per-
formance range-a feat accomplished
by the designers of the new Burnell
high selecti\’itg, high attenuation,
1ke crystal filter which possesses the
following unique characteristics:

Attenuation — 3 db bandwidth —
3.8 cps

Shape Factor 60/6 — 4¥:1

Input — 500 ohms

Qutput Iinpcdance-—SO0,000 ohms
Meets MIL-C 3908 ‘B vibration

standards

Other Burnell crystal filters avail-
able in frequencies up to 30 mes with

considerable latitude in impedance
range. Write for Bulletin XT 455.

Sce the complete line of Burnell
components at Booths 2919-2921
I'RE Exhibit, March 20-28.

s 12 8

oLJp LI N

COPYRIGHT 1961 + SUNNELL & €O, NC,

EXECUTIVE OFFICE PACIFIC DIVISION

AND PLANT SOUTH PASADENA, CAL.
DEPT, P-31 MFD. IN CANADA
PELHAM, NEW YORK BY EDO (CANADA) LTD,
PIONEERS IN microminiaturization OF TOROIDS, e e e

FILTERS AND RELATED NETWORKS TELETYPE PELHAM 3633 WELLINGTON 2-6774

Fo SNl =

RS - e
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IRE News and Radio Notes

Current IRE Statistics
(As of December 31, 1960)
Membership—88,479
Sections*—109
Subsections*—28
Professional Groups*—28
Professional Group Chapters—278
Student Branchest—196

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

. |

Calendar of Coming Events
and Authors’ Deadlines*

1961

Int’l. Solid State Circuits Conf., Uni-
versity of Pennsylvania and Shera-
ton Hotel, Philadelphia, Pa., Feb.
15=17.

Annual  Biophysical Society ltg.,
Chase-Plaza llotel, St. Louis, Mo.,
Feb. 16-18.

Int’l. Symp. on Semiconductor Devices,
UNESCO, 2 Place Fontenoy, Paris,
February 20--25.

Symp. on Engrg. Aspects of Magneto-
hydrodynamics, Univ. of Pa., Uni-
versity Park, Mar. 9=10.

IRE Int’l. Conv., N. Y. Coliseum and
Waldorf-Astoria Hotel, New York,
N. Y., Mar. 20-23.

2nd Int’l. Conf. on Quantum Electronics,
Berkeley, Calif., Mar. 23-25.

PIB Int’l. Symp. on Electromagnetics
and Fluid Dynamics of Gaseous
Plasma, N. Y., N. Y., April 4-6.

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.

Electronic Comp. 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 1llinois, 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. (DL*: Ab-
stracts, Jan. 1; Papers, March 7,
A. J. Wilde, 4136 Lotz Rd., Dayton
29, Ohio.)

* DL = Deadline for submitting ab-
stracts.

(Continued on page 15A)

T14A WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

]

ADMIRAL Burke HEADSs
MIL-E-CON AbpvVisors

Admiral Arleigh Burke, USN, Chief of
Naval Operations, heads a list of distin-
guished military officers and civilians who
will serve as advisors for the Fifth National
Convention on Military Electronics (MIL.-
E-CON 1961), to be held at the Shoreham
llotel, Washington, ). C., on June 26-28,
1961. This annual meeting is sponsored by
the Professional Group on Military Elec-
tronics of the IRE.

Other advisors for M1{L-E-CON 1961, as
announced by Major General F. I.. Auken-
brandt, USAF (Ret.), MIL-E-CON Presi-
dent, and member of the technical staff of
Defense LElectronic Products, RC\, Cam-
den, N. J., are: J. H. Rubel, Deputy Direc-
tor of Defense Rescarch and Engincering,
Department of Defense; Dr. 1. .. Dryden,
Deputy Administrator, National Aeronau-
tics and Space Administration; Lieut. Gen.
A. G. Trudeau, USA, Chief of Research and
Development, Department of the Army;
Lieut. Gen. R. C. Wilson, USAF, Deputy
Chief of Staff, Development, U. S. Air Force;
Vice Admiral J. T. Hayward, USN, Deputy
Chief of Naval Operations (Development);
Lieut. Gen. B. A. Schriever, USAF, Com-
mander, leadquarters, Air Research and
Development Command; R. 1I. Cranshaw,
Manager, Advanced Space Projects, Light
Military Electronics Department, General
Electric Company, Utica, N. Y (President,
1960 MIL-E-CON); Dr. . G. Witting,
Chairman, Professional Group on Miiitary
lllectronics, and Deputy Director of Re-
search and Development. Department of the
Army; D. C. Ports, Chairman, Washington,
D. C. section of the IRE and Vice President,
Jansky and Bailey, Washington, . C.

Harry Davis, Deputy for Rescarch, As-
sistant Secretary of the Air Force (Research
and Development), Department of the Air
I'orce, is Chairman of the Technical Pro-
gram Commntittee.

[.. D. Whitelock, Bethesda, Md., is FEx-
hibits Chairman for the Convention.

The Professional Group on Military
Electronics of the IRE, sponsor of MIL-E-
CON 1961, has as its field of special interest
the electronic systems, activities and serv-
ices applicable to the requirements of the
Armed FForces.

Attendance has increased at each of the
four MIL.-E-CONS5s held to date, and an in-
creased attendance is expected for MIL-E-
CON 1961.

JTAC Forms COMMITTEE
ON SpACE COMMUNICATIONS

The Joint Technical Advisory Commit-
tee, recognizing the technical and policy
problems concerning the United States, both
nationally and internationally, in the utiliza-
tion of space, has appointed Lieut. Gen.
J. D. O’Connell, USA (Ret.), as chairman
of a committee to study problems posed by
the FCA's inquiry into the allocation of
frequency bands for space communication

problems of an
(Docket No. 13522)

The activities of the committee will be
devoted to the technical problems involved.
To this end, recommendations have been
made to initiate technical studies in the
major problem areas. Such studies can be
effective only if they are supported by mem-
bers of industry who are willing to contribute
actively their ideas, concepts and recom-
mendations, and are immediately responsive
to requests for information from such study
groups as may be formed.

JTAC and its task groups desire to cs-
tablish close communication with all agen-
cies, activities and corporate bodies which
have responsibilities in this field and to ob-
tain an adequate and thorough consensus of
the concepts and views of U, S, industry.

Working with General O’Connell on the
committee are: R. Emberson, Associated
Universities; R. . Gifford, General Llec-
tric Co.; J. . Hagen, NAS\; J. W, Herb-
streit, NBS Propagation labs.; D. Mac-
Quivey, Telecommunications Div., Dept. of
State; R. Peavey, Space Science Board,
NAS; A, M. Peterson, SRI; C. A, Petry,
ARING; T. F. Rogers, MI'T Lincoln Lab.;
and .. C. Tillotson. BTL.

The JTAC's two sponsors, the EIA and
the 1RE, also recognizing the need to go be-
voud the JTAC membership for collecting
these data, are furnishing preliminary finan-
cial support. However, additional financial
aid will be needed for these studies. Becanse
of the unquestioned value of this study to
industry, individual corporations will want
to support this work in order to establish the
U. 5. posttion for the next international fre-
quency allocation program.

IFurther information may be obtained
from: L. G. Cumming, Secretary, JTAC,
IRE Headquarters, 1 East 79 St., N. Y. 21,
N. Y.

industry-wide nature.

Broruysical Society PLANs
FEBRUARY MELTING

The Biophysical Society will have its an-
nual meeting IFebruary 16-18, 1961, at the
Chase-’laza llotel in St. Louis, Mo. The
program includes contributed papers on
many helds of biophysics, and symposia on
Mutations, Membrane Transport and Com-
putational Techniques.

For information, contact: Dr. \V, Sleator,
Dept. of Physiology, Washington Univer-
sity, St. Louis 10, Mo.

GENEVA SECTION
EsTABLISHED BY IRE

On December 13, 1960, the IRE Execu-
tive Committee approved the establishment
of a new IRE Section, to be known as the
Geneva Section, and to encompass the entire
country of Switzerland.

February, 1961



Francisco, Calif.

ceptance or rejection of their papers.

Office, 701 Welch Road, Palo Alto, Calif.

INTERNATIONAL CONFERENCE
ON Mebpical. ELEcTRONICS
Issvis CALL FOR PAPERS

The Fourth International Conference on
Medical Electronics will be held July 16-21,
1961 at the \Waldorf-Astoria llotel, New
York, N. Y. The conference follows three
successful international meetings held in
London and Paris. This vear, it will be com-
bined with the 14th Annual Conference on
Electrical Techniques in Medicine and Bi-
ology. It is sponsored by the Joint Exccutive
Committee on Medicine and Biology (IRE,
AIEE, 1SA) under the auspices of the Inter-
national FFederation for Medical Electronics
and organized by the IRFE through the Pro-
fessional Group on Bio-Medical Electronics.

A technical program is now in prepara-
tion by an international sub-committee
under the chairmanship of Dr. H. P.
Schwan, University of Pennsylvania, Phila-
delphia. The theme of the conference covers
a broad scientific area eommon to the engi-
neering, medical, and biological fields. Ac-
ceptable topics for discussion include:
models of biological systems, physiological
monitoring, svstem analysis, electrical and
radiation stimulation study, automation,
instrumental diagnostic methods, data anal-
ysis techniques, physical-chemical proce-
dures, etc. These subjects encompass medi-
cal specialties such as myo- and neurophysi-
ology, cardiology, circulatory physiology,
obstetrics, respiration, experimental psy-
chology, clinical pathology, as well as engi-
neering techniques such as microwaves,
servo-systems analysis, transducers, com-
puters, ultrasonics, telemetry, ete.

The program is now open to prospective
contributors. An abstract of 300 words for
preliminary review and a 50-word summary
for inclusion in the advance program should
be submitted bhefore April 1, 1961.

It is planned to print a Conference Di-
gest containing 600- to 1000-word digests of
the presented communications, to be dis-
tributed to participants at the conference.
Digests must be received by the Program
Committee by May 15, 1961. Alternately,
authors may elect to submit their digests for
review in lieu of the 300-word abstract. In
such cases this should be mailed, together

PROCEEDINGS OF THE IRE February, 1961

Call for Papers x

1961 WESTERN ELECTRONIC SHOW AND
ConveENTION (WESCON)
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

| 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-

Submissions should be sent to: E. \W. Herold, ¢/o WESCON's Northeru California

with the 50-word summary, before April 1,
1961.

Abstracts and digests may be in English,
French, German, or Russian. Prospective
authors are requested to address all corre-
spondence to: Dr. H. P. Schwan, Program
Chairman, University of Pennsylvania, Phil-
adelphia.

Another feature of the conference will be
a large technical and scientific exhibit of the
latest techniques and equipment in the
medical electronic and electrical fields. Ex-
amples of scientific instrumentation, diag-
nostic and therapeutic equipment, tech-
niques and svstems will be displaved, and
methods will be demonstrated.

Other highlights will include a banquet,
a ladies’ program, guided tours to scientific,
educational and industrial laboratories and
institutions and other unique points of in-
terest in the New York metropolitan area.

The conference committee includes:
L. E. Flory, chairman, David Sarnoff Re-
search Center, Princeton, N. J.; O. H.
Schmitt, vice chairiman, University of Min-
nesota, Minneapolis; J. T. Farrar, general
secretary, Veterans Administration Hos-
pital, New York, N. Y.; C. Berkley, ar-
rangements, Rockefeller [nstitute, New
York, N. Y.; W. E. Folles, publicity and
liaison, .\irborne Instruments l.aboratory,
Deer Park, L. I., N. Y.; C. G. Mayer,
finance, RCA International, Westfield,
N. J.; and L. Winner, conference manager,
Consultant, New York, N. Y., as well as a
number of representatives abroad who are
acting as coordinators of the conference in-
terests in their representative countries.

PROFESSIONAL GROUP NEWS

At its meeting ou December 13, 1960,
the IRE Executive Cominittee approved the
following new chapters: PG on Engineering
Management—Baltimore Chapter; PG on
Human Factors in Electronics—Los Angeles
Chapter; the existing PG on Microwave
Theory and Techniques Chapter combined
with the PG on Antennas and Propagation—
Buffalo-Niagara Chapter; PG on Microwave
Theory and Techniques—Orlando Chapter.

Calendar of Coming Events
and Author’s Deadlines*

(Continued from page 14A4)

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., Chicago,
I, May 22-24.
Electro-Optical Devices Symp., Los

Angeles, Calif., May.

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

Sth Nat’l. Symp. on Product Engrg. and
Production, Philadelphia, Pa., June
13-14.

2nd Nat’l. Conf. on Broadcast and Tele-
vision Receivers, O’Hare Inn, Des-
Plaines, Ill., June 19-20. (DL*:
Feb. 15, 1961, N. Frihardt, Motorola
Inc., 4545 W. Augusta Blvd., Chi-
cago, Ill.)

MIL-E-CON 1961, Shoreham Hotel,
Washington, D. C., June 26-28.
(DL*: Feb. 1, 1961, H. Davis,

SAFRD, The Pentagon, Washington
25, D. C.)

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

4th Int’l. Conf. On Medical Electronics
& 14th Conf. on Elec. Techniques
in Medicine & Biology, Waldorf-
Astoria, Hotel, N. Y., N. Y., July
16~22. (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.)

1961 Symp. on Transmission & Process-
ing of Information, M.L.T., Cam-

bridge, Mass., Sept. 6-8. (DL*:
Abstracts, Jan. 1, 1961; Papers,
April 1, 1961, P. Elias, M.LT.,

Cambridge, Mass.)

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

Joint Nuclear Instrumentation Symp.,
North Carolina State College, Ral-
eigh, N. C., Sept. 6~8.

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

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

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

Nat'l. Electronics Conf., Chicago, IIl.,
Oct. 9-11.

S5th Nat'l. Symp. on Engrg. Writing and
Speech, Kellogg Ctr. for Continuing
Education, Michigan State Univ.,
East Lansing, Oct. 16~17.

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

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

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.

* DL = Decadline for submitting ab-
stracts.
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SWIRECO PrLans
NEARING COMPLETION

A unique pre-registration campaign for
the 13th annual SWIRECO, April 19-21,
1961, has already resulted in more than 2,000
paid registrations of engineers and other
scientific personnel.

‘The precedent-setting pre-registration
drive consists of personal calls on company
executives, according to SWIRECO general
chairman, R. W. Olson, research and engi-
neering vice president of Texas Instruments,
Inc. He explained that in several cases,
management is pre-registering its entire force
of electronics engineers, chemists, physicists,
and others working in the forefront of ad-
vanced electronics and applied sciences. He
stated further that SWIRECO's goal is
more than 3,000 pre-registrations.

Mr. Olson also announced that L. V.
Berkner, president of the IRE, will be a
special guest speaker at the Conference.

Five moderators of key technical sessions
have also been announced by O. Becklund
of Texas Instruments, Inc., technical pro-
gram chairman. They are: Dr. J. F. Reagan,
Chance Vought, Inc., Systems, Sub-Systems
and Equipment Design session moderator;
Dean W. H. Hagerty, Dean of Engincering,
University of Texas, Engineering Education
session moderator; R. . Alberts, chief of
the Molecular LKlectronics Branch, Wright-
Patterson A. F. B., Dayton, Ohio, moderator
of the panel on Nicrominiature Devices and
Circuits; and Major |. E. Steel, M. D., Aero-
space  Medical Div., Wright-Patterson
A, F. B, moderator, Bionics session. Other
principal sessions will include Computer and
Data Systems and Communications.

The Conference and Show, which is also
the meeting of Region 6 of the IRE, will
be held in the Dallas Memorial Auditorium
and the Baker Ilotel, Dallas, Tex.

NEC ANNOUNCES
1961 EXECUTIVE OFFICERS

J. J. Gershon, Director of the Resident
School, De \'ry Technical Institute, Chi-
cago, Ill., has been elected president of the
National Electronics Conference for 1961.
Other officers named for the 1961 NEC,
which will be held in Chicago at the Inter-
national Amphitheatre on October 9-11,
1961, are: vice president, J. H. Kogen, GPE
Controls, Inc.; secretary, Dr. T. F. Jones,
Jr., Purdue University; treasurer, R. J.
Parent, University of Wisconsin; and assist-
ant treasurer, Dr. J. S. Aagaard, North-
western University.

Mr. Gershon, past vice president and
long active in NEC activities, succeeds Dr.
L. Von Tersch as president. He has been
particularly active in national and regional
IRE activities, and has served as Chairman
of the Chicago Section. He is active in pro-
fessional societies and is a member of the
National Society for Professional Engineers,
Eta Kappa Nu, Tau Beta Pi, the ASEE,
and the ISA.

Re-elected as NEC chairman of the
board is W. O. Swinyard, vice president of
Hazeltine Research, Inc. He is a past presi-
dent of NEC and was a member of the origi-
nal group responsible for the organization of
the Conference.
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Appointed committee chairmen are: ar-
rangements, C. F. Valach, Amphenol-Borg
Electronic Corp.; awards, Dr. M. E. Van
Valkenburg, University of lllinois; exhibits,
J. S. Powers, Bell & Howell; fellowship
awards, Dr. D. S, Gage, Northwestern Uni-
versity; housing, R. R. Foley, Bell & Howell;
industrial advisory, Dr. R. M. Soria, Am-
phenol-Borg Electronics Corp.; international
activities, Prof. G. E. Anner, University of
Ilinois; planning, J. S. Johnson, Wayne
State University; procedures, S. I. Cohn,
Armour Rescarch Foundation; Proceedings,
J. L. Asmuth, University of Wisconsin; pro-
gram, Dr. W, L. Firestone, Motorola, Inc.;
registration, Dr. E. W, Ernst, University of
Hlinois; student activities, L. J. Murphy,
Ilinois Bell Telephone Co.; trust advisory,
R. R. Jenness, Northwestern University;
NEC party, H. M. Sachs, Armour Research
Foundation.

More than 12,000 registrants—a record
attendance—are expected at the 17th annual
NEC.

The National Electronics Conference is
a nonproht organization serving as a national
forum for the presentation of authoritative
technical papers on electronic research, de-
velopment, and application. Sponsors in-
clude the AIEE, lllinois Institute of Tech-
nology, the IRE, Northwestern University
and the University of lllinois. Participants
include the EIA, the Society of Motion
Picture and Television Engineers, lowa
State University, Marquette University,
Michigan State University, Purdue Uni-
versity, University of Michigan, University
of Notre Dame, University of Wisconsin, and
Wayne State University.

NAECON PLaNs
SPRING MEETING

Arthur J. Wilde, President of NAECON,
has announced that plans for the Thirteenth
Annual Conference are near completion. In
keeping with the times and the Conference
activities, the name of this annual conference
is now the National Aerospace Electronics
Conference. It will be held at the Miami and
Dayton Biltmore Hotels, Dayton, Ohio,
from May 8-10, 1961. The theme will be
“Electronic Technology in the Aerospace
Age.”

Jointly sponsored by the Dayton Section
of the IRE and the Professional Group on
Aeronautics and Navigation (PGANE), this
year's NAECON will offer a program of
value to everyone interested in avionics. A
new feature, a classified forum, sponsored
jointly by NAECON and the Wright Air
Development Division of ARDC, has been
added to the conference. It was felt that
NAECON attendees would welcome a
forum that would give them a better under-
standing of the future of the military ap-
plied research program. Qutstanding scien-
tists of the Air Force will make presentations
intended to answer questions such as, “\What
is electrical propulsion, bionics, and molecu-
lar engineering?” and “\What about materials
research for avionics development?” At-
tendees must be U. S. citizens with secret
clearance. The required forms will be dis-
tributed with the NAECON advance
brochures. The classified forum will be held

at the WADD auditorium and seats will be
limited to 500, attendance being granted on
a first-come, first-served basis. For addi-
tional information, contact: R. Nordlund,
Executive Vice-President, WWRNG, Wright
Air Dev. Div., WPAI'B, Dayton, Ohio.

The technical papers sessions will be
under the leadership of R. Stimmel, W1V-
RNC, WADD. Among the already selected
technical sessions are the following: Solid
State Devices, Radio Astronomy, Energy
Conversion Systems, Molecular Electronics,
Space Systems Integration, Bionics, An-
tennas and Propagation, Computers and
Telemetry, Magnetohydrodynamics and
Electric Propulsion.

Additional exhibit space has been ac-
quired to handle the increased demands of
industry to display its wares before the
Wright Air Development Division and the
Aerospace Industries.

As usual, the conference will have its
lighter side with entertaimment in the form
of informal gatherings, luncheons, banquets
and the annual ball.

For additional information on any as-
pects of the conference, contact: NAECON,
1414 I Third St., Dayton, Ohio.

PGVC ANNOUNCES AWARDS
PRESENTED AT ANNUAL
CONFERENCE

The Eleventh National PGVC Confer-
ence, which was held at the Sheraton lotel,
Philadelphia, Pa., on December 1-2, 1960,
matched the record of successful PGV'C Con-
ferences of recent years.

Advance registration, as well as last-
minute decisions by many members to par-
ticipate in this two-day conference, moved
the attendance bevond the expected total.
T'he exhibits represented cfiorts of over
twenty companies in the vehicular communi-
cations field in an equipment display of
varied interest to the professional engineer,
management, and the user public.

The formal program included four tech-
nical sessions highlighting t