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Get nearly twice the capacitance of older designs in
Sprague’s new high-gain etched-foil TANTALEX Capacitors
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IGH CAPACITANCE Tubular Tantalex Capacitors with

almost double the capacitance of standard etched-foil
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Electric Company to meet the needs of design engineers.

A new etching technique, the result of an intensive research
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are usually judged.

Unlike other “high capacitance” foil tantalums, Sprague
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for shelf and service life under severe environmental condi-
tions. Certain performance characteristics have actually been
tightened. For example, allowable leakage current has now
been halved, making the use of these capacitors possible in
many new applications.
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ing temperature ranges—polarized Type 112D and non-polar-
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=55C to +125 C operation.
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polarized and non-polarized construction, providing a foil
tantalum capacitor for every application.
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For complete technical data on 85 C capacitors, request
Engineering Bulletin 3601B. For the full story on capacitors
Jor 125 C operation, write for Engineering Bulletin 3602B.
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Company, 2335 Marshall Street, North Adams, Massachusetts.
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As was mentioned last month, multiple simultaneous beams from a lossless pas-
sive antenna must be orthogonal in space if they are to be free from crosstalk
or coupling effects. This prevents one from specifying independently the beam
shape and crossover levels in such a system. This month Warren White discusses
methods whereby acceptable solutions can be found for a majority of cases.

Orthogonality in Multiple Beam Antennas (PART Ii)

As we mentioned last month, if mul-
tiple beams are to be radiated simul-
taneously from a lossless passive
antenna, then for the beams to be de-
coupled, they must be orthogonal in
space. The exact relation to be satis-
fied is

% 2n
j cos fdg J 40 F,(0, #) * Fyle, #) =0 1r ) £x
3 o
EQUATION 1

Since the proof is given elsewhere,! it
will not be repeated here. F; (0, ¢) is
the far field radiation pattern of the j'"
beam. In the completely general case,
F; must be regarded as a vector quan-
tity with complex elements. One ele-
ment for example could give the phase
and amplitude of the vertically polar-
ized component and the other gives
similar data for the horizontally polar-
ized component. Of course, if the polar-
ization is everywhere vertical, for ex-
ample, we can disregard the second
vector component and regard the F;
(8, ¢) as complex scalor quantities.

It is easy to see that when the phase
centers coincide so that there is no
phase difference between F; and F,,
then if we have a substantial overlap
between adjacent beams and negligible
or non-existent side lobes, the beams
will not be orthogonal. The relation
seems to say that to achieve orthogo-
nality between overlapping beams, it is
essential to have substantial side lobe
regions in which the phase is reversed.
Another method, however, is to dis-
place the phase centers. This will intro-
duce a phase factor under the integral
sign in equation (1) and will affect the
value of the integral. As a practical
matter, the becams will be orthogonal
if the phase centers are displaced to the
point where the apertures no longer
overlap. One
method of obtain-
ing orthogonal op- /
eration then is to ‘
use independent
apertures for adja- '
cent beams. In 17/

A% |
Figure 1, we show W
system usi
a system using two GURE |

apertures with the

odd-numbered beams being radiated
from the left and the even-numbered
beams from the right. In cases where
the side lobe requirements are more
severe, three or more independent aper-
tures may be required. If we are form-
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ing beams in a two-dimensional bundle
instead of simply a one-dimensional
stack, the number of apertures required
becomes greater yet.

Since the use of multiple apertures
is not likely to be cheap, it becomes
desirable to investigate other methods
of decoupling. As it turns out, the re-
quirement for orthogonality is based
on the fact that in a lossless passive
system, the output power must be
strictly equal to the input power. If we
permit the use of lossy elements or ac-
tive elements, decoupled operation can
be readily achieved with non-orthog-
onal beams.

Figure 2 shows one type of lossy
network capable of providing non-or-
thogonal beams. We assume the n + |
ports on the left are connected to an-
tenna ports that provide sin x/x or
similar beams that are orthogonal but
that do not have satisfactory crossover
or side lobe levels. By exciting two of
these ports simultaneously, we achieve
a composite beam in which the side
lobes are reduced. Furthermore, the
beam formed by exciting ports | and 2
has a good crossover with the beam
formed by exciting ports 2 and 3. With
the hybrid network shown, energy fed
to one of the ports on the right will
excite two adjacent ports on the left
and adjacent ports on the right are de-
coupled despite the fact that they feed
the same antenna port. The price paid
for this type of operation is that half
of the input power winds up being dis-
sipated in the terminations and only

n 41 LOW NOISE
AMPLIFIERS AAA-

P s

- 3
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PORTS

L )

FIGURE 3

half is radiated. More elaborate net-
works can be devised that provide still
better side lobe and crossover perform-
ance but result in a still greater loss in
the terminations.

In receiving applications, the pres-
ence of lossy terminations is doubly
damaging, since not only is the signal
attenuated but additional noise is intro-
duced. For this reason, a third alterna-
tive, that of active circuit decoupling is
likely to be attractive. One method of
achieving this type decoupling is shown
in Figure 3. This network is similar to
that of Figure 2 except for the ampli-
fiers inserted between the antenna
proper and the network. These ampli-
fiers established the signal-to-noise ra-
tios before the losses are introduced.
Friis and Feldman® describe an alterna-
tive technique applicable to arrays.
Here a receiver front end is provided
for each element of the array and the
beam-forming network operates at IF.
Again the signal-to-noise ratio is estab-
lished before any losses are introduced.

Doubtless other methods of operat-
ing with non-orthogonal beams can be
found. Orthogonality might be achieved
by putting adjacent beams on different
frequencies or at different times. It is
hoped, however, that an understanding
of the problem can avoid effort wasted
in attempting the impossible.

1\W. D. White, ""Pattern Limitations in Multiple
Base Antennas,”” IRE Trans. on Antennas and
Propagation, Vol, AP-10, No. 4, July 1962,

2H. T. Friis and C. B. Feldman, A Multiple
Unit Steerable Antenna for Shortwave Reception,””
BSTJ, Vol. 16, No. 3, p. 337-419, July 1937.

A complete bound set of our sixth series
of articles is available on request. Write
to Harold Hechtman at AL for your set.
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NEWS FROM
BELL LABORATORIES

A simple, highly sensitive
microwave amplifier

Bell Laboratories engineers have developed an
extremely sensitive parametric amplifier which
approaches the maser in sensitivity. Both will be
used in experiments with Telstar, the Bell Sys-
tem’s experimental communications satellite.

Heart of the parametric amplifier is a newly
developed semiconductor diode with very low
intrinsic noise. Previously, the sensitivity of
such amplifiers at microwave frequencies was
severely limited by the unwanted noise gen-
erated in their diodes. The new diode, no
bigger than the eye-end of a needle, solved
this problem.

Our engineers also devised new circuitry to
stabilize precisely the output of the klystron
(microwave generator) supplying power for the
amplifier. To reduce further the intrinsic noise
of the amplifier, they immersed the diode and
its circuits in liquid nitrogen, utilizing a new
cooling arrangement which economically
maintains a low temperature for many days
without attention.

The new amplifier fills a need in the com-
munications field for a simple microwave ampli-
fier of high sensitivity in applications for which
the higher sensitivity of the maser does not
justify its additional complication.

Bell Laboratories’ Michaei Chruney adjusts waveguide assembly
(in circle) housing the diode. After adjustment the entire parametric
amplifier will be immersed in liquid nitrogen in dewar at left. The
new amglifier operates at 4170 megacycles (center of band) and
provides an almost flat gain of 38 db over a 50-megacycle band with
a noise figure of approximately 0.6 db.

Close-up of the waveguide as- Heart of amplifier—a hermet-
sembly, in which Bell Telephone ically sealed gallium arsenide
Laboratones’ newly develcped diode—is compared with eye of
diode is located. average-sized sewing needle.

BELL TELEPHONE LABORATORIES

World center of communications research and oevelopment



B EFORE ORBIT.

In saluting the successful launching of
TELSTAR, Skydyne, Inc. takes pride in its
contribution to AT&T's historic accomplish-
ment. A specially designed Skydyne transit
case was chosen for moving the new
communications satellite from Bell Telephone
Laboratories in Murray Hill, N. J. to

TelStarQS first Cape Canaveral.

In every area of modern technology, under

1300 miles WEX'€ the most adverse conditions, Skydyne cases

provide complete protection to delicate

on the ground instruments and other precision devices.

ite for complete mnfor-

 ma ion on Sky Tyne cases
- aad design capa«bdztzes
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PRICE ELECTRIC

8A

STYLE 1001 STYLE 1005
SPDT SPDT

MIDGET RELAYS for

AC or DC Operation
b e e

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:
3to 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

CORPORATION

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

Meetings

with Exhibits
I i
@ As o service both to Members ond the
industry, we will endeovor to record in this
column eoch month those meetings of IRE,
its sections ond professionol groups, which
include exhibits.

)

September 21-22, 1962

Conference on  Communications,
Roosevelt Hotel, Cedar Rapids, lowa

FExhibits: My, Richard 1. Jayeox, P.O.
Box 948. Cedar Rapids, lowa

October 1.3, 1962

Eighth  National Communications
Symposium, Hotel Utica & Utica
Municipal Auditorium, Utica, N.Y.

Exhibits:  Mr. Charles  Glaviano, 45
Meadow Dr.. Rome, N.Y.

October 2-4, 1962

Seventh  National Symposium  on
Space Electronies & Telemetry.
Fontainebleau  Hotel. Miami  Beach.
Fla.

Exhibits: Mr. Charles H. Doersam, Jr.

Instruments  for  Industry, 101 New
South Road. Hicksville, L.I., N.Y.

October 8-10, 1962

National Electronics Conference, Me-
Cormick Place. Chicago, [,

Exhibits: Mr. Rudy Napolitan, National
Electronics Conference. 228 N. LaNall
St., Chicago. I1L

October 15-18, 1962

Symposium on Space Phenomena &
Measurement, Statler-Hilton Hotel,
Detroit, Mich.

Exhibits: Mr. J. B. Bullock, University
of Michigan, Ann Athor, Mich.

November 1-2, 1962

sixth National Conference on Prod-
uct Enginecring and Production.
Jack Tar Hotel, San Francisco, Calif.

Exhibits: Mr. W. Dale Fuller, Lockheed
Missiles & Space Div.. P.O. Box 504,
Sunnyvale, Calif.

November 4-7, 1962

Fifteentbh Appual Conference ouv
Electronic Techniques in Medicine
& Biology, Conrad Hilton Hotel, Chi-
cago, 1.

Exhibits: Professional Associates, Ine,
6520 Clayton Rd., Saint Louis 17, Mo.

November 5-7, 1962

NEREM (Northeast Research & En-
gineering Meeting), Commonwealth
Armory & Somerset Hotel, Boston,
Mass.

Exhibits: Mr. 5. K. Gibson, Instruments
of New England, 108 Greenwood Lane,
Waltham 5, Mass,

(Continued on
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from any signal source 800 to 2,400 MC

PERFECT
MODULATION

from any cw signal to 1 watt

§op

free of jitter and incidental FM

New @ 8714A Modulator delivers fast, jitter-free
and FM-free pulses from any signal source or
generator from 800 to 2,400 MC. Arise time of 20
nsec and fall time of 10 nsec are the result of
using an absorption modulator composed of
electrically controlled PIN diodes. Since the
signal source, either klystron or BWO, is always
operated in the cw mode, and the PIN diodes
present a good match under all modulation
conditions, pulses from the 8714A are free from
incidental FM and jitter.

The 8714A has internal modulation genera-
tors providing square wave and pulse modula-

tion 50 cps to 50 KC, with continuously variable
width and delay controls. The internal square
wave and pulse generators may also be exter-
nally synchronized at rates up to 1 MC for non-
periodic modulation. External modulation capa-
bility in pulse and AM modes to at least 1 MC is
also provided.

Push button function selection, simple con-
trols and versatile rack or bench mount make
the 8714A easy to use. Solid state design and
rugged construction assure years of convenient
and trouble-free service,

Frequency range:
RF input power:
SWR:

Impedance:

On-off ratio:

Rise time:

Decay time:

Internal repetition rate:
Jitter:

Internal pulse width:
External sync:

External AM mod:
External puise mod:

SPECIFICATIONS

800 to 2,400 MC
Maximum 1 watt

1.5 maximum at minimum attenuation,
2.0 maximum at 80 db attenuation

50 ohms nominal

Better than 80 db

20 nsec

10 nsec

Variable from 50 cps to 50 KC, 3 decade ranges

< 1.0 nsec

Variable from 0.1 usec to 100 gsec in 3 decade ranges
0 to 1 MC depending on width/delay ratio

Max. freq., 1 MC sinusoidal

Max. rep. rate, 1 MC

Dimensions: 1634” wide x 4” high x 1833~ deep
Weight: 23 Ibs.
Price:  $850.00
7879 Data subject to change without notice. Price f.0.b. factory

PROCEEDINGS OF THE IRE
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HEWLETT-PACKARD COMPANY

1501 Page Mill Road, Palo Alto, California, Area Code
415, DA 6-7000. Sales and service representatives in
all principal areas; Europe, Hewlett-Packard S.A.,
54-54bis Route des Acacias, Geneva; Canada, Hewlett-
Packard (Canada) Ltd., 8270 Mayrand Street, Montrea!
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ACO Weather Radar Antenna

The havoc created by nature at its furious
worst cannot be eliminated—but an effective
weather-warning radar system plots the ar-
rival of an impending storm and adequate
precautionary measures serve to minimize
damage to life and property.

However, the heart of any weather-warn-
ing radar ret is the antenna. The total effec-
tiveness of the system rests on its ability to
withstand the onslaught of wind, water and
ice—and TACO, world leader in antenna de-
sign and manufacture offers unquestioned
reliability—in all types of weather.

Look to TACO for matchless design in;

Microwave Antennas

Telemetry & Special Purpose Antennas
Airbogne Antennas

Parabolic Reflectors

Ruggedized Yagis

Rigid Coaxial Transmission Line

Your request for specific data on one or
more of these groups will bring immediate
response.

TECHNICAL APPLIANCE

The TACO C-1398 Weather Radar
Antenna is an eight foot diamerter
spun aluminum parabolic reflecior
illuminated by a sectoral feed horn
attached to a wave guide bend. It
is designed for the frequency
range of 5250-5650 MC and has a
maximum VSWR of 1.25:1. Gain is
£0 db minimum. front-to-back
ratio (db down) is 41 ch. The
C-1398 may be oscillated in ele-
L vation and rotated in azimuth.

S

CORPORATION
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Meetings [@5

with Exhibits

November 12-15, 1962

Eighth Annual Conference on Mag-
netism & Magnetic Materials, Penn-
Sheraton Hotel, Pittsburgh, PPa.

Exhibits: Mr. J. L. Whitlock, John Les-
lie Whitlock Associates, 253 Waples
Mill Rd., Oakton, Va.

November 16-17, 1962
Communications Symposium, Queen
Elizabeth Hotel, Montreal, P.Q., Can-
ada
Exhibits: Mr. Arthur H. Gregory, North-
ern Electric Co., Ltd., 1600 Dorchester
Blvd. W., Montreal, P.Q., Canada

November 19-20, 1962
MAECON (Mid-America Electronics
Conference), Continental Hotel, Kan-
sas City, Mo.

Exhibits: Dr. Arthur Goldsmith, Wilcox
Electric Co., 1400 Chestnut, Kansas
City 27, Mo.

December 4-6, 1962

Fall Joint Computer Conference,
Sheraton Hotel, Philadelphia, Pa.

Exhibits: Mr. R. A. C. Lane, RCA Build-
ing 204-1, Camden 8, N.J.

December 6-7, 1962

13th National Conferenee on Vehic-
ular Communications, Mayfair Ho-
tel, Los Angeles, Calif.

Exhibits: Mr. Leslie M. Walker, Los An-
geles County Dept. of Communications,
500 West Temple St., Los Angeles 12,
Calif.

January 30-February 1, 1963
Fourth Winter Convention on Mili-
tary Electronics, Ambassador Hotel,
Los Angeles, Calif.
Exhibits: 1RE Los Angeles Office, 1435
La Cienega Blvd., Los Angeles, Calif.

February 11-15, 1963
Third International Symposium on
Quantum  Electronics, UNESCO
Bldg., Paris, France

Exhibits: Madame Cauchy, 7 rue de
Madrid, Paris 8, France

March 25-28, 1963

International Radio & Electronies
Show and IRE International Conven-
tion, New York Coliseum and Waldorf-
Astoria Hotel, New York. N.Y.

Exhibits: Mr. William C. Copp, IRE Ad-
vertising Dept., 72 West 45th St., New
York 36, N.Y.

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.

OF THE IRE September, 1962



Metcom
low-noise
microwave

tubes
at work:

Pump-type iklystrons for Pulse-type cuplexers

Doppler-type magnetrons
parametric amplifiere

and klystrons

Metcom now offers a line of magnetrons, klystrons, and gas switching Our new general catalog includes
tubes, whose remarkably low-noise level represents a notable advance- specifications on over 500 tubes

. p s Wri
ment in the state of the art. For comglete information on Metcom low- E :::y'::o:'::"em s T
noise microwave tubes, piease write:

for better microwave tubes and devices. . ......|

L SALEM, MASSACHUSETTS
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4-TRACE @@
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TYPE M UNIT Seventeenth in the lette r-series of r)[Uf:]-

i . : . /
in units, the new Type M Unit adds multipie-trace displays CHARACTERISTICS
] | )
il
rat
att 0
.
nital NOOKU e or no canie switching—iaeal suit the new

Unit for multiple-trace presentations in the laboratory or in the field.

For a demonstration of this new 4-Trace Preamplifier
please call your Tektronix Field Engineer.

Tek tronix, Inc. ¢ o s0x500- BEAVERTON, OREGON [ Mitchet! 4-0161 - TWX—503-291-6805 - Cable: TEK TRONIX

TEKTRDNIX FIELD OFFICES

TEKTRONIX CANADA LTD .
TEKTRDNIX OVERSEAS DISTRIBUTORS
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SONAL SDURCE 7%

TS0 N sse

Model 451 750 to 2750 Mc—~

only $1325!

Now! Up to 300 mw of
cw or modulated microwave signal
from one package-one knob!

Narda Microwave
SIGNAL SOURCE

You’d pay more for a universal klystron power supply alone! Yet, for
just $1325 you get a complete laboratory and test department signal
source, covering 750 to 2750 mc, and all in one compact package!
Power? Plenty! Up to 300 mw! (See typical curve below.) And,
power’s adjustable over a 50 db range. Tuning? One knob does it with a
direct-reading frequency indicator tape. Modulation? Included! Square
wave and pulse modulation in the most widely-used combinations are
built in; also provision for external modulation—AM and FM.
Reliability? Life? Provided for! Klystron life and stability are in-
creased since the filament voltage remains constant despite line voltage
TYpicaL ouTeuT powrr us. rreaueney  fluctuations. The cavity features non-
L LT L O DR contacting tuning for longer life and trou-
ble-free operation.

The Model 451 comes complete with
klystron, wide band cavity, 50 db range
attenuator, solid state power supply and
modulator. And it’s available now! For
complete specs (and catalog of other
Narda precision products) write today.
Address: Dept. PIRE-2-8.

CW Powsr (milliwatts)
5.

la.nview, L. I, New York

. . P
microwave cCorporatlon AreaCodesi6 GE 3-8000
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IRE International News

Current IRE Statistics
(As of April 30, 1962)

Membership—100,075
Sections*—111

Subsections*—33

Professional Groups*—29
Professional Group Chapters—299
Student Branchest—229

* See this issue for a list.
1 See June, 1962 for a list.

Calendar of Coming Events
and Author’s Deadlines*
1962

Sept. 3-7 : Internat’l. Symp. on Informa-
tion Theory, Brussels, Belgium.
Sept. 3=7: Nat’l Advanced Technology,
Management Conf., World Fair
Grounds, Opera House, Seattle,

Wash.

Sept. 3-7: 45th Internat’l. Congress on
Microwave Tubes, Kurhaus Hotel,
Scheveningen, Netherlands.

Sept. 4-7: ACM Nat'l. Conf., Hotel
Syracuse, Syracuse, N. Y.

Sept. 13-14: 10th Annual Engineering
Management Conf., Hotel Roose-
velt, New Orleans, La.

Sept. 13-14: Nat’l. Symp. on Engineer-
ing Writing and Speech, Mayflower
Hotel, Washington, D. C.

Sept. 19-20: 11th Annual Industrial
Electronics Symp., Hotel Sheraton,
Chicago, IIL

Sept. 28=29: 12th Annual Broadcast
Symp., Willard Hotel, Washington,
D. C.

Oct. 1-3: 8th Nat’l. Communications
Symp., Hotel Utica, Utica, N. Y.
Oct. 2-4: Nat'l. Symp. on Space Elec.
and Telemetry, Fountainebleau Ho-

tel, Miami Beach, Fla.

Oct. 7-12: AIEE 1962 Fall General
Mecting—3rd  Ann.  Symp. on
Switching, Circuit Theory and Log-
ical Design, Chicago, Ill.

Oct. 8=10: Nat’l. Elec. Conf.,, Mc-
Cormick Pl., Chicago, Il

Oct. 12-13: 7th Annual North Carolina
Section Symp., Greensboro Coli-
seum, Greensboro, N. C.

Oct. 15-17: URSI-IRE Fall Meeting,
Ottawa, Canada.

Oct. 15-18: Symp. on Space Phenomena
and Measurement, Statler-Hilton,
Detroit, Mich.

Oct. 22-24: ECCANE (East Coast Conf.
on Aerospace and Navigational
Elec.) Emerson Hotel, Baltimore,
Md.

Oct. 25-27: Electron Devices Meeting,
Sheraton Park Hotel, Wash., D. C.

* DL = Deadline for submitting ab-
stracts.

(Continued on page 15A)
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Do~NaLD G. FINK APPOINTED
GENERAL MaNAGER oF IEEE

The Presidents of IRE and AIEE have
announced the appointment of Donald G.
Fink as General Manager of the Institute of
Electrical and Electronic Engineers (11<ELE),
scheduled to be formed in January, 1963,
when the IRE and AIEE are merged. lle is
now Director of the Philco Scientific Lab-
oratory and will remain in that post until
his successor is appointed. Warren 1.
Chase, President of AIEE, and Patrick E.
Haggerty, President of IRE, stated that Mr.
Fink was the unanimous choice of a 14-man
Merger Committee appointed by the Boards
of the two societies.

As General Manager, he will be the chief
staff officer responsible for the day-to-day
operation of the world’s largest engineering
society, with an estimated membership of
160,000. Among his responsibilities will be

Donald G. Fink (above) recently appointed Gen-
eral Manager of the Institute of Electrical and Elec-
tronic Ingineers (IEIKE),

the supervision of the publication of techni-
cal periodicals which, for ATEE and IRE,
now total forty,

Dr. George W. Bailey, Executive Secre-
tary of the IRE, will continue with the [EEE
for at least two years as Consultant.

Mr. FFink has combined notable careers
in technical publishing, government service,
and industrial research. He received the
B.S. degree from M.1.T. and the M.S. de-
gree from Columbia University, both in elec-
trical engincering. After a year on the re-
scarch staff of M.I.T., he joined the
editorial staff of Electronics, becoming Edi-
tor-in-Chief in 1946. \While on leave of ab-
sence from his editorial duties during World
War I, he became Head of the Loran Divi-
sion of the M.LLT. Radiation laboratory
and, in 1943, was appointed Expert Consult-
ant, in the field of electronic navigation and
radar on the stafl of the Secretary of War.
FFor his overscas wartime service he was
awarded the Medal of I'reedom. Tn 1946 he

served as Civilian Consultant at the Biking
atom bomb tests,

In 1952 he joined the Philco Research
L.aboratories as Director of Rescarch, and in
1959 he was put in charge of all of the
company'’s research activities. In 1961 he
was appointed Vice President for Research,
Since the Ford Motor Company acquired
Philco in 1961, he has continued to head re-
search activities, as Director of the Philco
Scientific Laboratory.

Since the war, Mr. FFink has been advisor
and consultant to the Federal Communica-
tions Commission, National Bureau of
Standards, U. S. Senate, Department of
State, and Department of the Army. Ap-
pointed to the Army Scientilic \dvisory
Panel in 1957, he is presently Viee Chairman
of the Communications and Elevtronics Sub-
panel. From 1950 to 1932 he was Vice Chair-
man of the National Television System
Commiittee.

Mr. Iink is a Fellow of both the ATEE
and the [RE, and is a member of the ATEE
Electronics Committee. He was Editor of
the ProciepiNGs oF THE TRE in 19560 and
1957, In 1938, while he was President of the
IRE, he participated in discussions with the
President of the AL, setting up closer ties
between the two societies which later led to
the merger plans.

FinaL CALL FOr PAPERs
AvTOMATIC CONTROL CONFERENCE

The IFourth Joint Automatic Control
Conference will be held at the University of
Minnesota, Minneapolis, Minn. on June 19-
21, 1963. Prospective authors are invited to
submit abstracts of 100 words by September
30, and manuscripts by November 15, 1962.

Papers are invited on control theory, ap-
plications, and components, Particular of-
forts are being made to include a broad
range of application papers, and one or more
applications symposia are being developed.
Components papers, also, are especially in-
vited.

The sponsoring societies of the JACC are
the American lustitute of Chemical Engi-
neers (which has prime responsibility in
1963), the American Institute of lilectrical
Eugineers, the American Society of Me-
chanical Engineers, the IRE, and the Instru-
ment Society of America. Abstracts and
papers may be submitted through the mem-
ber society headquarters with the designa-
tion “for 1963 JACC” or to the Program
Chairman, Professor Otis L. Updike, De-
partmient of Chemical Engineering, Univer-
sity of \'irginia, Charlottesville, Va. IFurther
details on paper submission will be supplied
after abstracts are received. The early dead-
line schedule has been established to permit
full preprinting of conference papers.

I’apers prepared for the Congress of the
International Federation for Automatic
Control in Basle may be presented also at
the JACC, and will be preprinted in abstract
only to conform with II'AC requirements.

September, 1962



Mrs, David K. Barton holds the M. Barry Carlton Award for 1962 preserted to her lusband (right), RCA
Missile anul Surface Radar Department, Moorestown, N. J., for his paper. “The Future of Pulse Radar for
Missile and Space Range Instrumentation.” published in the October, 1961 issue of the IRE TRANSACTIONS ON
MiLiTary ELECTRONICS. The presentation was made at MIL-E CON, 1962 by William L. Doxey. National

Chairman. 1961-1962,

CALL FOR PAPERS
MIL-E-CON 1963

The 1963 National Winter Convention
on Military Electronics will be held at the
Ambassador Hotel, Los Angeles, Calif., on
January 30-February 1, 1963. The Conven-
tion will be keynoted, as in past years, by
an opening panel session conducted by senior
members of the Department of Defense.

In order to assure the greatest possible
scope and depth of technical papers, several
Secret sessions will be held, in addition to
Confidential and Unclassitied sessions. Pa-
pers in the following fields will be presented:

Systems: Ballistic Missile Systems (S);
Space Systems (C); Tactical Warfare Sys-
tems (C); Antisubmarine Warfare Systems
(8); Ballistic Missile Defense Systems (S);
Airborne Systems (including fire control and
reconnaissance) (C); Comimand and Control
Systems (C).

Technologies: Radar (C); Infrared (C);
Lasers (U); Communication and Telemetry
(U); Information and Data Processing (U);
Guidance and Navigation (C); Instrumenta-
tion (U); Displays and Man-Machine De-
sign (U); Aerospace Ground Support Equip-
ment (U); Microelectronics (U); Fuel Cells
and Space Power Supplies (U).

General: Program Management Tech-
niques (U); Space Environmental Testing
(U); Feedback from the Military User (U).

The Classified sessions will be sponsored
by the U. S. Air Force Systems Command.

Unclassified and classified papers are in-
vited for presentation. Authors should sub-
mit a 100-word unclassified abstract, a 500-
word summary, and a short biography.
Authors of classified papers are responsible
for obtaining all necessary clearances. All
papers should be sent to Dr. F. P. Adler,
Manager, Space Systems Div., Hughes Air-

PROCEEDINGS OF THE IRE
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craft Company, Culver City, Calif., no later
than October 15, 1962.

Plans are being made for the publication
of the Convention Proceedings which will in-
clude all unclassified papers and unclassitied
abstracts of classified papers. Authors will
be contacted at a later date regarding pub-
lication

CALL FOR Parers
Tmrp PICA CONFERENCE

The Third Power Industry Computer
Conferciice, sponsored by the Americar 1n-
stitute of Electrical Engineers, will be held
on April 24-26, 1963 in Phoenix, Ariz. New
concepts of computer applications, the in-
tegrated computer approach, and the future
impact of computers on electric power sys-
tem engineering will be the general themes
of the Conference.

The aim of the Conference will be to
probe current thinking of the direction that
computer activities in the electric power in-
dustry will take in the coming decade. In-
vited papers by recognized leaders in their
fields will set the stage for eack of several
sessions covering aspects of this general
field. The remaining sessions will be devoted
to reporting on the present state of the ap-
plication of computers to the major areas of
system planning, operation, cantrol, and de-
sign.

Prespective authors should submit a title
and a 150-200-word abstract as soon as pos-
sible to: G. W. Stagg, Program Chairman,
American Electric Power Service Corp., 2
Broadway, New York 8, N. Y. Papers pre-
sented at the Conference are eligible for
ALEE Transactions status, and thus the
standard AIEE publication specifications
apply. The deadline for complete papers will
be January 24, 1963.

Calendar of Coming Events
and Author’s Deadlines*

(Continued from page 14A)

Oct. 30~31: Conf. on Spaceborne Com-
puter Engineering, Disneyland
Hotel, Anaheim, Calif.

Nov. 1~2: 6th Nat’l. Conf. on Product
Engr. and Production, Jack Tar
Hotel, San Francisco, Calif.

Nov. 4-7: 15th Annual Conf. on Engi-
neering in Medicine and Biology,
Conrad Hilton Hotel, Chicago, Ill.

Nov. 5=7: NEREM (Northeast Res. and
Engr. Meeting), Commonwealth Ar-
mory, Somerset Hotel, Boston,
Mass.

Nov. 12-14: Radio Fall Meeting, King
Edward Hotel, Toronto, Ont., Can-
ada.

Nov. 12=15: 8th Annual Conf. on Mag-
netism and Magnetic Mat., Penn-
Sheraton, Pittsburgh, Pa.

Nov. 16-17: 2nd Canadian IRE Com-
munications Symposium, Queen
Eliz. Hotel, Montreal, P.Q., Canada.

Nov. 19=20: MAECON (Mid-America
Electronics Conf.), Hotel Conti-
nental, Kansas City, Mo.

Nov. 28-30: 1962 Ultrasonics Symp.,
Columbia Univ., New York, N. Y.
Dec. 4-6: FJCC (Fall Joint Computer
Conf.), Sheraton Hotel, Philadel-

phia, Pa.

Dec. 6=7: 13th Nat’l. Conf. on Vehicular
Communications, Disneyland Motel,
Los Angeles, Calif.

1963

Jan. 8~10: Millimeter and Submilli-
meter Conf., Cherry Plaza Hotel,
Orlando, Fla. (DL*: Sept. 15, 1962,
J. J. Gallagher, MP-172-Box 5837,
The Martin Co., Orlando, Fla.)

Jan. 21-24: 9th Nat’l. Symp. on Relia-
bility and Quality Control, Sheraton
Palace Hotel, San Francisco, Calif.

Jan. 30~Feb. 1: 4th Winter Convention
on Military Electronics, Ambassador
Hotel, Los Angeles, Calif.

Feb. 11-15: 3rd Internat’l. Symp. on
Quantum  Electronics, UNESCO
Bldg., Paris, France. (DL*: Oct. 1,
1962, Madame Cauchy, Secre-
taire 3éme Congress d’Electronique
Quantique, 7 rue de Madrid, Paris
8éme, France.)

Feb. 20~22: Internat’l. Solid State Cir-
cuits Conf., Sheraton Hotel and
Univ. of Pa., Phila., Pa. (DL*: Nov.
1, 1962, S. K. Ghandi, Philco Scien-
tific Lab., Blue Bell, Pa.)

Mar. 25-28: IRE International Conven-
tion, Coliseum and Waldorf Astoria
Hotel, New York, N. Y. (DL*: Oct.
19, 1962, Dr. D. B. Sinclair, IRE,
1 E. 79 St. New York 21, N. Y.)

Apr. 17-19: Southwestern IRE Conf.
and Elec. Show, Dallas Memorial
Auditorium, Dallas, Tex.

Apr. 17-19: Internat’l. Tech. Conf.
on Non-Linear Magnetics, Shore-
ham Hotel, Washington, D. C.
(DL*: Nov. 5, 1962, J. J. Suozzi,
BTL Labs., Whippany, N. J.)

* DL = Deadline for submitting ab-
stracts.



Call for Papers
1963 1R INTERNATIONAL CONVENTION
March 25-28, 1963
Waldorf-Astoria Hotel and the New York Coliseum, New York, N. Y.

Prospective authors are requested to submit all of the following information by the

Deadline Date of October 19, 1962

1. 100-word abstract in triplicate, title of paper, name and address
I 2. 500-word summary in triplicate, title of paper, name and address
3. Indicate the technical field in which your paper should be classified:

Acrospace & Navigational Electronics Geoscience Electronics

Antennas & Propagation Human Factors in Electronics
Audio Industrial Electronics

Automatic Control lnformation Theory

Bio-Medical Electronics Instrumentation

Broadeast & Television Receivers Microwave Theory & Techniques
Broadeasting Military Electronies

Circuit Theory Nuclear Science

Communications Systems Product Engineering & Production
Component Parts Radio Frequency Interference
Education Reliability & Quality Control
IZlectron Devices Space Electronics & Telemetry
Electronic Computers Ultrasonics Engineering
[<ngineering Management \'ehicular Communications
Engineering Writing & Speech

Note: Only original papers, not published or presented prior to the 1962 IRE Inter
national Convention, will be considered. Any necessary military or conipany clearance
of papers niust be granted prior to submission.

Address all material to: Dr. Donald B. Sinclair, Chairman
1963 Technical Program Committee
The Tistitute of Radio Engineers, Inc.
1 Fast 79 Street. New York 21, N. Y.

IR1Z President Patrick »lf. Haggerty (left) presenting a $500.00 scholarship fund check from the Canaveral
Section to Dr. ,lern‘me PP, Keuper (right), I’residen_t of Brevard Engineering College. The fund is to be use for
deserving scholars in space education. Scene: IRE Canaveral Section Annual Meeting, Officers” Clab, Patrick

Air Force Base, Fla., June 15, 1962,
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NEw IRE SecTioN
AND REGION ESTABLISHED

The IRE Executive Committee approved
the establishment of a new Section, to be
known as the United Kingdom Section with
territory consisting of: Channel [Islands,
Isle of Man, Northern Ireland, and United
Kingdom of Great Britain,

.\ new Region, Region 9, has been estab-
lished with territorial boundaries based on
the European Broadcasting Area, defined in
the Radio Regulations of the I'I'U, as fol-
lows: “The European Broadcasting Area is
bounded on the West by the Western bound-
ary of Region 1 (of I'TU), on the East by the
meridian 40° East of Greenwich and on the
South by the parallel 30° North so as to
include the western part of the UL.S.S.R. and
the territories bordering the Mediterranean.
... I addition, Iraq is included . . . ."

The IRE Sections included in Region 9
are Benelux, Egypt, France, Geneva, Is-
racl, Haly, and United Kingdom.

OBITUARY

Howard P. Corwith (M’26-SM’'13-1752)
(1.), Rescarch and Engincering Vice Presi-
dent of Western Union for ten vears hefore
his retirement on December 31, 1939, died of
a heart attack on June 10, 1962, For 43 years
he contributed substantially to the com-
painy’s advances in research, especially in
microwave beam. facsimile and submarine
cable communications. Under his leadership,
research and development had i« prominent
role in revolutionizing Western Union’s
operations during the decade in which they
became antomatic, clectronic and ultra
modern.

Born at Water Mill, N. Y., on December
3, 1892, he received his engineering degree at
Cornell University, Tthaca, N. Y., in 1916and
joined Western Unionasan engincering assist-
ant. lle served as an Ensign in the U. S
Navy during World War I. He established
Western Union'’s Flectronie Laboratories at
Water Mill in 1925 for research and develop-
ment of radio and electronic devices, and
was in charge of the laboratories until 1943.
In 1946 he was appointed Director of Re-
scarch and became Vice President in July,
1949. Before his retirement, he had been a
Director of Microwave Associates, Inc.;
Technical Operations, Inc.; Dynametrics
Corporation; and Teleprinter Corporation,
all affiliates of Western Union in electron-
ies and allied felds.

Mr. Corwith was a past President and
Director of the New York Electrical Society
and a Fellow of the American Tastitute of
IXlectrical Kngineers.
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measure /analyze, 100 cps-600 ke signals
quickly, easily, with

Panoramic’s advaiced Model SB-150 automatically and repeti-
tively scons spectrum segments from 1 kc to 200 k¢ wide
through the entire range (100 ¢cps to 600 k¢) . . . plots fre-
quency and amplitude nlong the colibrated X ond Y axes of
a long persisterce CRT, or on a 12 x 4% " chart {opSonal
RC-3a/15). Sweep rates are adjustable from 1 to 60 cps.

Adjustoble resolution enables selection and detoiled exam-
ination of sigrols cs close as 100 cps. Self-checking internal
frequency morkers every 10 kc. Also internal amplitude ref-

erence ® Only 83" high, the SB-15a is completely self-con-
tained, needs no external power supply or regulator.

PANORAMIC PRESENTATION MEANS

® quick signal location, minimum chance of missing weak

SEE
Panoramic
“in action”
at the EIME
exhibits

signals or holes in spectrum @ faster measurements—no
tedious point-by-peint plots ® reliable spotting of low level
discrete signals in noise ® positive identification and dy-
namic analysis of all types of modulation

ALL THESE APPLICATIONS . ..

® Noise, vibration, harmonic analysis ® Filter & transmis-
sion line checks ® Telemetry analysis ® Communication
System Moritoring . . . and more ® Power Spectral Dansity
Analysis {with Model PDA-1 Analyzer) ® Frequency Re-

e sponse Plotting (with Model G-15 Sweep Generator)

Lo
| “dependable
&-' CERDAED
(| srecwricamians |

5 for accurate
T8 dane
s

\ b
Panoramic

electronics.inc.

e Za ;'---ix
// /l"\\b Yeades

i

one compact instrument

PANORAMICG'S

SB-153

SPEGTRUM
ANALYZER

Lab setup shows SB-.i5a versatility. (i) FM display measures
dynamio deviation. (2) & (3) are AM and SSB signals, respec-
tively, with sine wave modulation.

SUMMARY OF SPECIFICATIONS

Frequency Range: 100 ¢ps to 600 kc.
Sweepwidth: Variable, calibrated from 1 ke to 200 kc.

Center Frequency: Varioble, caolibrated from 0 to
500 ke.

Markers: Crystal controHed, 10 k¢ ond 100 ke plus
hormonics.

IF Bandwidth: Variable, 100 ¢ps thru 4 ke.
Sweep Rate: Variable, 1 ¢ps to 60 cps.

Amplitude Scales: Linear, 40 db log (extendable to
60 db) ond 2.5 db expanded.

Sensitivity: 200 uv to 100 v full scole deflection.
Accuracy: 0.5 db.
Input Impedance: 55 k ohms.

Write now for specifications, other applications of
PANORAMIC's Model SB-15a. Get on our regular mail-
ing list for THE PANORAMIC ANALYZER, featuring
application data.

PANORAMIC ELECTRONICS, INC., 522 South Fulton Avenue, Mount Vernon, N.Y. ® Phone: (914) OWens 9-4600
TWX: MT-V.NY-5229 ® Cables: Panoramic, Mount Yemon, N.Y, State

PROCEEDINGS OF THE IRE September, 1962
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Eighth National Communications Symposium

HoterL UTica AND MUNICIPAL AUDITORIUM, Utica, N. Y., OcToBER 1-3, 1962

The Eighth National Communications
Symposium, sponsored by the Rome-Utica
Section of the IRE Professional Group on
Communications Systems, will be held at
the Tlotel Utica and the Municipal Audi-
torium, Utica, N. Y. on October 1-3, 1962.
The program is as follows:

Monday, October 1

Session 1—RF Power Generation
Techniques

“Triode Oscillators for Applications in
the 10-Ge Region,” J. B. Quirk, General
Electric Co., Owensboro, Ky.

“Practical Design Techniques for Solid-
State Microwave Generators,” D. O. Fair-
ley, Lenkurt Electric Co., Inc., San Carlos,
Calif.

“lligh Power Solid-State Amplitier De-
velopments,” Af. 1. Jacob, Westinghouse
Electric Corp., Baltimore, Md.

“Optical Maser Systems for Interplane-
tary Communication,” V. J. Corcoran and
F. 11" Griffith 11, Griffith Electronics, Elm-
wood Park, Ill.

Monday Afternoon
Session 2A—Active Satellite Systems

“I'requency and Time Control for
Multiple-Access Synchronous Satellite Com-
munication Systems,” D. P. Peterson and
J. A. Stewart, General Telephone and Elec-
tronics Labs., Inc., Menlo Park, Calif.

“A Medium-Capacity Fixed Ground
Station for Satellite Communications,” 1V,
Glomb and B. Cooper, ITT Federal Labs.,
Nutley, N. J.

“Communications Link Between Syn-
chronous Satellites,” C. M. Johnson, IBM
Communications Center, Rockville, Md.

“System Organization for General Com-
munication Via Medium  Altitude Satel-
lites,” D. G. C. Luck, Radio Corporation of
America, Princeton, N. J.

Session 2B—Coding and Data Processing
Techniques

“Speech Data Processing in Real Time,”
H. A. Straight, Melpar, Inc., Falls Church,
Va.

“Estimation of Message Errors for Con-
trol of a Variable Rate Binary Communica-
tions System,” N. G. Dayvies, Defense Re-
search  Telecommunications Establishment,
Ottawa, Ontario, Canada.

“Performance vs Complexity of Some
New Decoders for the Binary Erasure
Channel,” M. E. Mitchell, General Electric
Co., Ithaca, N. Y.

“An Interative-Code Communications
System With Noisy Delayed Decision Feed-
back,” I. Jacobs and A. Levesque, Sylvania
Electric Products Inc., Waltham, Mass.

Tuesday, October 2

Session 3A~—Passive Satellite Communica-
tion Systems
“The Instrumentation of an Array of
Reflectors for Passive Satellite Communica-
tions,” A. E. Ruvin and S. 11" Gery, Airborne
Instrument Lab., Melville, N. V.
“Performance of a Rake System Over the
Orbital Dipole Channel,” . Bello and H.
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Raemer, Sylvania Electric Products Inc.,
Waltham, Mass.

“The Floyd Satellite Communications
Terminal,”™ L. C. Parode, R. C. Winterbot-
tom, and L. 1. Wilson, Hughes Aircraft
Corp., Los Angeles, Calif.; and A. Feiner,
Rome Air Development Center, Rome, N. Y.

“Floyd Satellite Communications Ter-
minal Monopulse Tracking Receiver as a
System Logic Element,” T. F. IHaggai and
D. E. Miller, Hughes Aircraft Corp., Los
Angeles, Calif.; and G. F. Negus, Rome Air
Development Center, Rome, N. Y.

Session 3B—Classified

Moderator: H. A. Wheeler, President,
Wheeler, Labs., Inc., Great Neck, N, Y.

“State of the Art—Application of Bi-
onics (Machine Intelligence) to Communi-
cations Systems,” E. B. Carne, Manager,

Advanced Computer Labs., Melpar, Inc.,
Falls Church, Va.
“Survivable  Low-Frequency  Long-

Range Communications Systems,” S. Sen-
siper, Director, Survivable Communications
Systems Lab., Space Electronics Corp., Glen-
dale, Calif.

“Performance of Correlations Systems
with Band Width Exceeding the Coherent
Propagation Band Width,” R. L. Freuberg
and S. Stein, Applied Research Lab., Syl-
vania Electronic Systems, 'altham, Mass.

“Applications of Statistical Communica-
tions Theory,” B. Goldberg, U. S. Army Sig-
nal Research and Development Lab., Fort
Monmouth, N. J.

A paper by Colonel Harold Johnson,
Headquarters, USAF (A FOAC).

Additional papers to be announced.

Tuesday Afternoon

Session 4A—Tropospheric Scatter
Techniques

“AN/FRC-68 Angle Diversity Com-
munication System,” D. Surenian and I. A.
Fantera, ITT Labs., Nutley, N. J.

“Theoretical Study of Dual Rate Trans-
mission Over Gaussian Multiplicative Cir-
cuits,” P. A. Bello and 1. M. Cowan, Jr.,
Sylvania Electric Products Inc., Waltham,
Mass.

“Effects of Amplitude and Phase Fluc-
tuations on the Performance of Digital Data
Systems in Fading FDM-FM and FDM-
SSB Systems,” H. D. Becker, Cornell Aero-
nautical Lab., Buffalo, N. Y.

“Analysis of Random Access Discrete
Address System,” H. Magnuski and 1. D.
DeHart, Motorola Inc., Chicago, Ill.

“Multiple  Order Diversity System,”
. S. Patrick and M. J. Wiggins, Martin-
Marietta Corp., Orlando, Fla.

Session 4B~—Propagation

“Polarization Considerations in Space
Communications,” B. C. Potts, Ohio State
University, Columbus, Ohio.

“The Optimum Bit Length for HF-
Transmission,” II. Feige-Kollmann, Collins
Radio Co., Newport Beach, Calif.

“Underground Communications,” R. M.
Wundt and D. A. Boots, Sylvania Electric

Products Inc., Waltham, Mass.

“Lithosperic Communications,” G. L.
Brown and A. F. Gangi, Space-General Corp.,
El Monte, Calif.

Wednesday, October 3
Session SA—Antennas

“Microwave System Engineering Using
Large Passive Reflectors,” Maj. M. L. Nor-
ton, USASRDL, Fort Monmouth, N. J.

“A New Approach to Loss in Antenna
Gain and Tropospheric System Design,”
J. L. Levatich, The Bendix Corp., Baltimore,
Md.

“Iar-Field \Wide-Band Distortion Pat-
terns of Antennas,” D. J. Lewinski and I1.
Rosenblatt, The Martin Co., Baltimore, Md.

“Adaptive Antenna Systems for Com-
munications,” R. G. Roush, Electronic Com-
munications Inc., Timonium, Md.

Session SB—Classified

Panel Discussion: “Frequency Assign-
ment vs Common Spectrum Channeliza-
tion.”

Moderator: D. C. Ports, Jansky and
Bailey, Inc., Alexandria, Va.

Panelists: 11" B. Bruene, Collins Radio
Co., Cedar Rapids, Iowa; J. F. Byrne, Moto-
rola, Inc., Riverside, Calif.; L. A. de Rosa,
ITT Communications, Inc., Paramus, N. J.;
J. J. Downing, Lockheed Missiles and Space
Drv., Palo Alto, Calif.; D. Iaas, The Martin
Co., Baltimore, Md.; and R. L. San Soucie,
Sylvania Electric Products, Inc., Waltham,
Mass.

Wednesday Afternoon
Session 6A—Military Communication
Systems

“Airborne UHIE Multiplex Communica-
tions System,” J. R. Mensch and C. C.
Pearson, Electronic Communications, Inc.,
St. Petersburg, Fla.

“Design Considerations for a Switched
Mobile Communication System,” R. Steel,
Motorola Inc., Chicago, Ill.

“A New Tactical Transmission Facil-
ity " J. Bailey and V. Colaguori, U. S. Army
Signal Research and Development Lab., Fort
Monmouth, N. J.

“The AN/GSC-5( ) Digital Communi-
cations System,” V. Dowdell, R. Fox, L.
Doubleday and C. Foster General Dynamics/
Electronics, Rochester, N. Y., and Rome Air
Development Center, Rome, N. Y.

Session 6B—Receiving Techniques

“A Simple Adaptable Receiver with
Pilot Tones for Analog Transmission
Through a Selective Fading Channel,”
D. A. Chesler, Sylvania Electric Products
Inc., Waltham, Mass.

“Optimum Decision and Scanning Tech-
niques for Synchronization,” J. Z. Grayum,
Philco Corp., Blue Bell, Pa.

“Extending the Threshold of FM Re-
ceivers Using Feedback,” J. Page, General
Electric Co., Syracuse N. Y.

“A Phase-Locked Detector for FM Mul-
tiplex Applications,” D. 1V. Ford, Philco
Corp., Philadel phia, Pa.
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continues to stress QUALITY

The temptation is present in these days
of lowering prices and shrinking profit
margins to build a “cheaper” product.
CLIFTON PRECISION CONTINUES
TO STRESS QUALITY.

In fact, we list herewith some recent im-
provements which make our rotating
components more expensive to build. But
they give you a better product.

As pioneers in the synchro and rotating
components field, we think our years of
experience in building a QUALITY prod-
uct continue to give buyers a plus factor
that they will not want to overlook,

QUALITY FEATURES

1. Improved high temperature re-
sistant magnet wire is used in all
synchro construction, Standard
units now withstand in excess of
125°C.

2. Improved high temperature re-
sistant epoxy impregnation of
rotors and stators is used in all
synchros and servo motors.

3. Higher temperature resistant
silicon lubricants are used in all
bearings.

4. High temperature resistant slot
insulation in all synchros and servo
motors permits repeated high po-
tential testing with no deteriora-

C

CLIFTON PRECISION PRODUCTS CO, INC,

PROCEEDINGS OF THE IRE September, 1962

tion of insulating characteristics.

5. Completely solderless brush
construction eliminates cold solder
joints,

6. Improved interlaminar insula-
tion techniques give our synchros
and servo motors lower power
consumption due to core losses
thereby giving same or better elec-
trical performance with a cooler
design.

7. Increased usage of gold alloys
in critical areas of slip ring con-
struction (including increased
thickness) improves reliability and
permits versatility of slip ring
design,

Clifton Heights, Pa.
Colorado Springs, Colo.
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National Electronics Conference

McCorMick Prace, Cnicaco, (L., OCTOBER &-10, 1962

The 1962 National Electronies Confer-
ence, sponsored by the [RE, AMEE, and
other sovieties, will be held at MeCormick
Place, Chicago, L., on October 8-10, 1962.
The program is as follows:

Monday, October 8

Session 1—Energy Beams as Working
Tools I

Chairman: . B.
pany.

“llectron, lon, and Light Beams as
Present and Future  Materials Working
Tools,™ Helmut Schwars and . J. De Maria,
United Aircraft Corporation, Rescarch Labs.

“Recent Electron-Optical Developntents
in the Recording Field,” . I1. Gleichauf,
General Electric Company.

“loit Beam Formation and Control for
Reflected lon Beam Deposition,” L. R.
Bittman and J. Litton, Jr., Martin Company.

“Application of Electron Beam Tech-
niques to Electronies,™ J. 117, Meier, Hamil-
ton Standurd Div., United Aircraft Corpora-
tion.

“Electron Beam  Welding  Applied  to
Today's Technology,” Robert Bakish, Elec-
tronics and Alloys, Inc.

Myers, dlartin Com-

Session 2—University Presentations I

Chairman: 11", B, Boust, lowa State Uni-
versity.

Presentations  delineating  university-
industry cooperaticn, current interdiscipli-
nary programs of the universities, in-depth
discussions of university research programs,
and discussion of intensive short-course op-
portunitics for practicing engineers. [ach
university will be allotted approximately 45
minutes for its presentation,

Session 3—Digital Computer Applications
and Components

Chairman: R. O. Sather, Wayne Stale
University.

“Basic Principles of Some Pattern Recog-
nition Systems,” L. Kanal, F. Slaymaker,
D. Smith, and W Walker, General Dynamics
/Electronics.

“Electronics of a Precision Comparator,”
1. Heacock, Fairchild Camera and Instru-
ment Corporation.

“On the Digital Computer Classification
of Geometric Line Patterns,” Ierbert Free-
man, New York Universily.

“Statistical Techniques in Circuit Opti-
mization,” C. Clunies-Ross and S. S. Husson,
Data Systems Division, International Busi-
ness Machines Corporation.

“Design of Digital Control Systems,”
K. S. Fu and R. M. Kline, Purdue Univer-
sity.

Session 4—Solid State Applications—
Varactors
Chairman: A. L. Aden, Motorola, Inc.
“Parametric  Amplilication by  Phase
Modulation,™ . K. :Adams, Cooley Elec-
tronics Laboratory, University of Michigan,

“Solid-State Microwave Signal Sources
Using Varactor  Harmonic  Generation,”
M. E. Hines, Microwave Associates, Ine.

“Cascading Low-Gain Parametric Am-
pliher Stages,” Carl Blake, Lincoln Labora-
tory, Massachusetts Institute of Technology.

“High Order Broad-Band Varactor M-
tiplier,” R. J. Bauer, Aircraft Armaments,
Inc.

Session 5—Reliability—Are We Spending
Our Money Wisely?

Chairman: George Rappaport, 1arnecke
Electronic Tubes, Ine.

Six to eight panelists, speaking 10 min-
utes apiece, followed by a question and an-
swer session under the guidance of a modera-
tor (chairman). Panelists represent a variety
of informed positions questioning the com-
placency with which reliability attainment
is related to inereased dollar spending. It is
expected that the panel will be a contro-
versial airing of the key question of how
reliability efforts can be evaluated and justi-
fied economically.

Monday Afternoon

Session 6—Energy Beams as Working
Tools IT

Chairman: L. R. Bittman, Martin Com-
pany.

“Electron Beam Phenomena Associated
with Perforated \Wall Hollow Cathode Dis-
charges,” H. L. L. vanPassen, E. C. Muly,
and R. J. Allen, Martin Company.

“Cold Hollow Cathade Discharge \Weld-
mg,” E. C. Muly, H. L. L. vanPuassen, and
R. J. Allen, Martin Company.

“Some Aspects of Laser Beam Welding,”
R. L. Martin, Technical Research Group, Inc.

“High Power Laser for Welding Appli-
cations,” G. 1. Dunlap and David Williams,
General Electric Company.

“Metallurgical Applications of Lasers,”
R. D. Engquist and C. J. Bahun, Hughes
Aircraft Company.

Session 7—University Presentations II

Chairman: If. W. Farris, University of
Michigan.

Presentations  delineating  university-
industry cooperation, current interdiscipli-
nary programs of the universities, in-depth
discussions of university research programs,
and discussion of intensive short-course op-
portunities for practicing engineers. Lach
university will be allotted approximately 45
minutes for its presentation,

Session 8—Programed Education

Chairman: J. J. Gershon, Del'ry Tech-
nical Inslitute,

“Teaching Machines in Programed In-
struction,” (tutorial) L. A Stolurow, Uni-
versity of Illinois.

“Undergraduate EE Via Video Tape and
Closed Circuit I\, 11, IL. Hawt, Jr., Pur-

Greiner, V. C. Rideout, and 11", B. Swift,
University of Wisconsin.

“Description and Use of a Computer-
Controlled Teaching System,” D). L. Bitser
and P. Brawnfeld, Coordinated Science Labo-
ratory, University of Ilinois.

Session 9—Microwave Applications

Chairman: J. /1. Bovd, Radiation Incor-
porated.

"A Sum and Difference Interferometer
System for HIEE Radio Direction Finding,”
AL D, Bailey and W C. McClurg, University
of Hlinois.

“Analysis of the Miniaturization of Reso-
nant and Nonresonant Antennas Utilizing
High Q" Materials,™ J. A. M. Lyon, A. T.
Adams, and R. M. Kalafus, Cooley Elec-
tronics Laboratory, University of Michigan.

“Pattern Gain of Phased Arrays,” R, K.
Thomas, Martin Company.

"Efficiency, Phase  Shift and  Power
Limiting in Variable-Pitch Traveling-\Wave
Amplifiers,” J. E. Rowe and C. A. Brackelt,
Electron Physic  Laboratory, University of
Michigan.

“Microwave Modulation of Light with
ADP,” M. C. Watkins, Aircraft Armaments,
Ine.

Session 10—Solid State Applications—
General

Chairman: I1. 1V, Kats, General Electric
Company.

“Transient Response of Forward Biased
Diffused P-N Junctions,” 1. K. Cooper,
Pacific Semiconductors, Inc.

“\ General Synthests of Tunnel Diode
Amplifiers and Sensitivity Minimization,”
B. A. Shenoi, University of Minnesota.

“A New Feedback Broad-Banding Tech-
nique for Transistor Amplifiers,” 3. S.
Ghausi, New York University, and D. O.
Pederson, University of California.

“Asymmetrical Scattering from a Fer-
rite Cylinder,” J. C. Palais, Cooley Elec-
tronics Laboratary, University of Michigan.

Session 11-—The Consultant’s Role in Re-
search and Development
Chairman: D. C. Strain, Electro-Scientific
Fudustries.
A panel of executive representatives of
leading consulting firms.

Session 12—EUROMART

Chairman: II', C. Kolteman, [llinois Bell
Telephane Company.

A session sponsored by the International
Activities Committee on the subject of
EUROMART and its effect on electronics
in the United States will be presented.

Tuesday, October 9
Session 13—Modulation Theory I

Chairman: 11 R. Bennetl, Bell Telephone
Laboratories.

“Varactor Fabrication for Microwave  due University. “On Comparing the I\I()(lula.tinn. Sys-
Applications,™ 1. F. Epperly, American “Use of Closed Circuit Television in tems,” J. C. Hancock, Purdue Umiversll_v..
Electronics Laboratories. Graduate Teaching,” D. L. Dietmayer, R. A. “Hilbert “Transforms and Modulation
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SENSITIVE RESEARCH

MODEL LE
LINDECK MICROVOLT SOURCE

TYPE 5214
AMPLIFIER

TYPE SR21
GALVANOMETER

LOW LEVEL DC MEASUREMENTS

INTH

The Model LE is a precision DC microvolt source tor
Lindeck Element) with 14 output ranges from 1 uv to 2 v
full scale. It is designed for use in applications such as:

1. The intercomparison of standard cells (diagrammed

above), vol ratio boxes and decade dividers.
2. The investigation of thermal emfs and other low level
DC signals.

A Lindeck source is often the most accurate and econom-
ical instrument that can be used to measure low level DC
voltages. It can be considerably more precise than high range
potentiometers with greater fundamental accuracy. As an
example, a potentiometer with an accuracy ot + (0.01% of
reading + 20 pv) measures 10 uv with a possible error of
=+ (0.001 uv - 20 pv), or 200%. The Model LE with an
accuracy of =+ (0.5% of full scale + 0.05 uv) measures 10
uv with no greater error than = (0.05 uv+-0.05 uv),or 1%.
In this application, the Lindcck Microvolt Source is 200 times
more accurate than the potentiometer!
Measurements are made by adjusting the output of the
Model LE to null out an unknown emf. The output is read
directly in microvolts on a 0.25% accurate milliammeter.

- FRACTIONAL
MICROVOLT

RANGE

Resolution is exceptional. It is possible to interpolate the
scale of the milliammeter in teaths of a division so that on
the 1uv range resolution is = 0.001 uv. The unknown emf
is measured without drawing or supplying a detectable cur-
rent from either the standard or the instrument under test.
The generation of internal thermal emfs is keptr to a
minimum through the use of all copper terminals and wir-
ing, and the elimination of switches, slidewires and other
such elements in the potential circuit.

Additional Specifications
Cutput Ranges: 0-1/2/5/10/20/50/100,/200/500 uv;
1/2/5/200mv; 2 v
Accuracy: =+ (.5% of full scale | 0.05 uv)
Sensitivity: Infinite resistance at null
Price: $565.00 F.O.B. New Rochelle, New York

The recommended null detector is the COMMANDER
Type 5214 Photocell Amplifier and SR21 Galvanometer with
a maximum combined sensitivity of 350,000 mm divs./ua or
56,000 mm divs./uv.

Write for additional information on these and
other low level DC measuring instruments.

SENSITIVE RESEARCH

L)
SENSITIVE RESEARCH

INSTRUMENT CORPORATION

ELECTRICAL INSTRUMENTS OF PRECISION SINCE 1927

NEW ROCHELLE, N. Y,
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Theory,” F. F. Kuo and S. L. Freeny, Bell
Telephone Laboratories.

“Signal-to-Noise Effects and Threshold
Effects in FNL" Mischa Schwarts, Poly-
technic Institute of Brooklyn.

“What Does Circuit Theory Have to
Do with PCM?" AL, R. Aaron, Bell Tele-
phone Laboratories.

Session 14—Digital Computer Workshop I

Chairman: 1. J. Eccles, Purdue Univer-
sity.

“Organization of a Digital Computer,”
D. T. Herrman, Jr., General Precision, Inc.

“Programming of PINT,” (tutorial)
I1°. J. Eccles, Purdue University.

“Problem-Oriented  Languages,” C. /1.
Davidson, University of 1isconsin.

Session 15—Adaptive Systems

Chairman: G. E. Karres, Martin Com-
pany.

“Deesign Capabilities of Model Reference
Adaptive Systems,” [1. . I hitaker, Massa-
chusetts Institute of Technology.

“Convergence Properties of a  Nodel
Reference Adaptive Control System from a
Simple Stability Criterion,” J. Bongiorno,
Polytechnic Institute of Brookiyn.

“Acrospace Vehicles and Adaptive Flight
Control™ Milton Reed, Minncapolis-Iloney-
well Regulator Company.

“Pulse Frequeney Modulation for Adap-
tive Control,” Gordon Murphy, Northwestern
University, and R. L. West, McDonnell Air-
craft Company.

“Adaptive Learning Systems,” J. E.
Gibson, Purdue University.

Session 16—Medical Electronics

Chairman:
Sfayette Clinic.

“Design Toward a  Chronic  Artificial
Heart,” V. 11, Bolie and Jacob Kline, Towa
State University.

“Medical  Electronics  at  the
Clinic,” R. J. Hansen, Mayo Clinic.

“Comments Upon Problems  Encoun-
tered in Electronic Monitoring of Unco-
operative Patients,” J. T Matin, M.D.,
Mayo Clinic.

“A Review of Air lonization and Its
Effects on Living Systems,” I1. F. Schulte,
Jr., University of Michigan.

“A Computer System  for Hospital
Medical Record Data,™ 1. N, Slee, M.D.,
Professional Activities Study.

George  Zacharopolous, La-

Mayo

Session 17—Microelectronics I

Chairman: 1. P, Stern, Martin Company.

“Deesign of Integrated Radio Frequency
Amplitiers,” Glen Madland, AMotorola, Inc.

“Using Decision Theory Techniques for
Optimum Selection of Thin IFilm Packaging
Concepts,” D. L. Brisendine, Martin Com-
pany.

“Design and Performance of Tantalum
Thin Film Circuits,” P. Thomas, J. S.
Ekiss, J. Roschen, and M. Walker, Philco
Corporation.

“Thin FFilm Active Devices,” 1I". Tantra-
porn and K. K. Reinhartz, General Electric
Company.

“Integrated Circuitry Embodying Thin
Film Passive and Active Components,”
T. E. [larr, Martin Company.
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Session 18—University Presentations III—
Comments from Industry

Chairman: To be announced.

Presentations  delineating  university-
industry cooperation, current interdiscipli-
nary programs of the universities, in-depth
discussions of university research programs,
and discussion of intensive short-course
opportunities for practicing engineers. Each
university will be allotted approximately 45
minutes for its presentation. In this session
an epportunity will be afforded ‘an industry
representative to picture the needs of in-
dustry in these cooperative endeavors.

Tuesday Afternoon
Session 19——~Modulation Theory II

Chairman: J. B. Crus, Jr., University of
Hlinais.

“Transient Response of Narrow-Band
Networks to Angle Modulated Signals,”
Jo J. Hupert, DePaul University.

“Transmission of FM Signals Throngh
Lincar Filters,” D. T'. Iless, Polxtechnic In-
stitute of Brooklyn.

“Frequency Feedback Demodulators,”
L. H. Enloe, Bell Telephone Laboratories.

“Optimum Coherence Demodulation for
Continuous Modulation Systems,” 4. J.
Viterbi, Jet Propulsion Laboratory, California
Institute of Technology.

“Phase-l.ock  Demodulators,” 5. J.
Miller and L. L. Kocsis, Zenith Radio Cor-
poration.

Session 20—Digital Computer Workshop II

Chairman: 1. J. Eecles, Purdue Uhni-
versily.

“Organization of a Digital Computer,”
D. T. Herrman, Jr., General Precision, Inc.

“Programming of PINT,™ 1. J. Eccles,
Purdue University.

“Problem-Oriented  Languages,”
Davidson, Universily of Wisconsin.

C. Il

Session 21—Timely Aspects of
Space Science

Chairman: F. B. Llewellyn, Universily of
Michigan.

“Overseas  Telephone and  Television
Transmission,”™ author to be announced.

“Navigation Satellite Progress,” 1. B.
Moody, National Aeronautics and Space
Administration.

“Weather Satellites,”
Weather Burean.

“Astronomy with the Aid of Satellites,”
F. T. laddock, Radio-Astronomy Labora-
tory, Universily of Michigan.

S, Fris, U S,

Session 22—The Role of R and D in
Future Profits

Chairman: I F. Jones, Jr., University of
South Carolina.

This session will review the successful
techniques employed by members of the
electronies industry in achieving a good re-
turn on their investment in R and D.

Session 23—Microelectronics II
Chairman: J. R. Black, Motorola, Inc.
“Thin Film Technologies for Electronic

Components,” I . Fuller. Lockheed Mis-
siles and Space Company.

World Radio Histo

“The Tmpact of Microelectronics and
Solid  State Technology on  Electro-Me-
chanical Control Systems,” T. Mitsutomi
and 11", F. DeBoice, Autonetics.

“Semiconductor Networks for Use in
Electro-Mechanic® Control Systems,” C.
Abbott, L. Bohan, L. Housey, and L. Regis,
Texas Instruments, Inc.

“A Novel Solution to the Interconnec-
tion Problem in Microsystem Circuits,”
T. L. Robinson, Cornell Aeronautical Lab-
oralory, [nc.

“Thin Film Integrated Components for
Telemetry Subsystems,” 1. J. Nichols and
1. D. Fuller, Lockheed Missiles and Space
Company.

Session 24—The Role of the Universities
in Industrial Assistance

Chairman: F. R. Bacon, Jr., Universily
of Michigan.

The present activities of Midwest uni-
versities to stimulate industrial growth in
the Midwest.

Session 25—High Schoo! Student Program

Chairman: To be announced.

Wednesday, October 10

Session 26—Advanced Computer
Technology

Chairman: F. P. Diewer, Martin Com-
pany.

“Research  ITnput-Output  Equipments
for General Purpose Computers,”™ 117 8.
Iolmes and II. M. Maynard, Cornell Aero-
nautical Laboralory, Inc.

" Bit Oriented Sequential Access
Memory,” C. [1. Fischer, Hughes Aircraft
Company.

“Two-Dimensional Spatial Filtering Re-
search in General Purpose Computers,” 117,
D. Fryer and G. E. Richmond, Cornell Acro-
nautical Laboratory, Inc.

*\ Zero Loss Capacitor Storage Device,”
C. I1. Fischer, Hughes Aircraft Company.

“HCM-202 Thin Film Computer,” M.
M. Dalton, [Tughes Aircraft Company.

Session 27—Research Previews |

Chairman: D,
University.

National Electronics Conference is in-
cluding in its 1962 program a type of session
new to the Electronics held—sessions of
short (10 minute) papers. The purpose of
these sessions is to include information con-
cerning the most recent developments in in-
dustrial and university laboratories.

S. Gage, Northwestern

Session 28—Infrared Applications I

Chairman: F. J. Kocsis, Jr., Servo Cor-
poration of America.

“\ Rugged, Low-Noise Solid-State [n-
frared Detection System,” M. C. Baum,
Mnuewmotron  Corporation.

“Terrain Mapping by Use of Infrared
Radiation,” D. E. Ilarris and C. L. 11'00d-
bridge, [IRB-Singer, Inc.

“An Infrared Signal Generator,” Arthur
Glaser and Allan Ross, Telewave Laboralories,
Ine.

“lnfrared Hot Box Detectors,™ 11" M.
Pelino, Servo Corporation of America.

Session 29—Circuit and System Theory

Chairman: S. Louis Nakimi, Northwestern
University.
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New Bourns Subminiature Relay —

NUMBER 24 — NEW PRODUCT SERIES

Its Reliability Is as High as Its Size Is Small

You can see that it's little, and you can bet that it's reliable.
Only .2” x .4” x .6", but a steady performer even at 40 G,
55-2000 cps, this subminiature SPDT relay is designed to meet
all environmental requirements of MIL-R-5757D. Its features
include single-coil design, rotary balanced armature, hermeti-
cally sealed case and self-cleaning long-life contacts. Efficient
coil design and packaging improve sensitivity to just 100 mw
maximum.

By subjecting every unit to a 5000-operation run-in, Bourns
precludes the possibility of relay “infant mortality.” To further
ensure consistent quality, Bourns conducts 100% final inspec-
tion for all important relay characteristics including mass spec-
trometer leak testing. The last and most punishing test of
quality is the trip taken by monthly samples through the Bourns
Reliability Assurance Program. This is one of the most extensive
series of electrical and environmental tests in the electronics

industry, and has long been the reliability double-check for the
famous Trimpot® potentiometer. With Bourns relays, as with
Bourns potentiometers, every possible step is taken to see that
the quality you specify is the quality you get.

Units are available now from the factory, and will soon be avail-
able through Bourns distributors as well. Write for complete
technical data.

Size:.2” x.4"x .6”

Maximum operating temperature: 125°C

Contacts: SPDT; Rating: 1.0 amp
resistive, 26.5 VDC

Coil resistances: 50 to 20000

Pick-up sensitivity: 100 milliwatts

Vibration: 40 G standard, 60 G special

Shock; 150 G

ACTUAL SIZE

Manufacturer: Trimpot® potentiometers; transducers for position, pressure, acceleration. Plants: Riverside, California; Ames, lowa; and Toronto, Canada
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“Theoretical Basis and Practical Im-
plications of Band-Pass Sampling,” C. L.
Ackerman, C. S. Miller.and J. L. Brown, Jr.
Pennsylvania State University.

“Discrete  Orthonormal Exponentials”
T. Y. Young and 1. [I. Huggins, Johns
Hopkins Universilty.

“Adaptive  System Identification by
State Variable Operations,” F/. A. Estes,
U. S. Air Force Academy.

“Analysis and Design of Sampled-Data
Systems Via State Transition Flow Graphs,”
B. C. Kuo, University of Illinois.

“Miyata's Method Applied to Active
Network Synthesis,” R. E. Thomas, U. S.
Air Force Academy.

Session 30—Aerospace Control Systems

Chairman:  Norman 1inter,
Inc.

“Air Space System  Design and the
Resolution of Conflicts,” . F. Babcock,
Stanford Research [nstitute.

“Air Traffic Control System Plans,” Neal
Blake, Federal Aviation Agency, Aviation
Research Service, Svstem Design Team.

“Flight Line of the VFuture,” [larold
Johnson, Directorate of Telecommunications,
Air Staff, USAF.

’anel discussion,

Motorola,

Session 31—Electronics in Hydrospace

Chairman: R. L. Miller, University of
Chicago and Woods Iole Oceanographic In-
stitute.

“New Concepts for Intense Sound Trans-
ducers,” R. R. Whymark, Armour Research
Foundation.

“Airborne Bathythermograph System,”
G. Gruener and A. Leumpert, Sparton Elec-
tonics.

“Electronic  Instrumentation  for  the
Great Lakes Water Quality Study,” /. /.
Verber, U. S. Public Ilea th Service.

*The Hall Compass™ E. .1. Keller,
Motorola, Inc.
“Radio  Communication  Within  the

Hydrosphere,” R. C. Becker. Amphenol-Borg
Electronics Cor poration.

Session 32—Communication Systems

Chairman: Ira Jacobs, Bell Telephone
Laboratories.

“Decision Theory,” J. C.
Purdue University.

“Signal Design,™ R. A, Lerner, Lincoln

[ancock,
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Laboratory, Massachusetts Institute of Tech-
nology.
“Adaptive Systems,”
New York University.
“Coding,” 1. M. Jacobs, Massachusells
Institute of Technolagy.

L. S. Schwartz,

Wednesday Afternoon
Session 33—Infrared Applications II

Chairman: T. E. Harr, Martin Company.

“Some Electronics Problems in Infrared
Systems Design,” F. G. Whelan, Martin
Company.

“Optical Techniques for Target En-
hancement and Background Rejection,”
R. S. Neiswander, The TE Company.

“Recent Advances in Infrared Detectors
for the 8.5-13.5 Micron Spectral Band,”
J. K. Lennard, Martin Company.

“Status Report on Thermistor Bolome-
ters,” [. J. Melman and . M. Meltzer, Servo
Corporation of America.

Session 34—Signal Theory

Chairman:  [lerbert  Sherman, Lincoln
Laboratory, Massachusetts Institute of Tech-
nology.

“The Space of Essentially Time and
Band-Limited Signals,™ /1. O. Pollak. Bell
Telephone Laboratories.

“Orthonormal Exponentials,” ). C. Ross,
IBM Federal Systems Division.

“A Note on Orthogonal Digit Coding,”
L. Kurs, New York University.

“Two Dimensional Signal Representa-
tion Using Prolate Spheroidal FFunetions,”
D. A, Landgrebe and G. R. Cooper, Purdue
University.

Session 35—~Trends in Aerospace Ground
Equipment

Chairman: [larold  Flowers, Awvco Cor-
poration.

“Analog Checkout of Large Systems—
The Digital Solution,” Leo Kave, Martin
Company.

“Drigital Computer Checkout of Inertial
Navigation Svstems,™ J, L. Henry, Auto-
nelics.

“Use of Integrated Circuitry in Digital
System,” Lloyd Thayne, Martin Company.

“A Simulation —Calibration System for
Space  Flight, Landing and Rendezvous
Control Systems,” 1. J. Hollandswirth,
Missouri Research Laboratories, [ne.

Session 36—Engineering Writing
and Speech

Chairman: A. A. Canfield, Bendix Cor-
poration.

“The Conditions of Communication,”
J. D. Chapline, Philco Computer Division.

“Reports as a Measure of Competence,”
. B. Dennen, Radio Corporation of America.

“Better Report \Writing Pays,” R. M.
1Woelfle, Bendix Mishawaka Division.

“The Poor Writer,” R. G. Marolf, Re-
search Laboratories, General Molors Corpora-
tion.

Session 37—Research Previews II

Chairman: D.
University

National Electrouics Conference is in-
cluding in its 1962 program a type of session
new to the Electronics field-—sessions of
short (10 minute) papers. The purpose of
these sessions is to include information con-
cerning the most recent developments in
industrial and university laboratories.

S. Gage, Northwestern

Session 38—New Components,
New Techniques

Chairman: D. G. Dow, Varian Associales.

“The \valanche Injection Diode and Its
Application as a Switch for High Frequency
Signals,” . R. Szedon and A. G. Jordan,
Cuarnegie Institute of Technology.

“An Anti-Storage Clamp and a Method
of Increasing 1,/1. Ratio of Tunnel Di-
odes,” 11 T\ Rhoades, Hughes Aircraft
Company.

“Design of a lligh Performance S-Band
Varactor  Frequencey  Multiplier,” L. K.
Staley, The Bendix Corporation.

“Ceramic Band-Pass Filter with Unsym-
metric, Tuned Hybrid Lattice Structure,”
F. .. Saucrland, Clevite Corporation.

“\ Study of Optimum Switching of
On-0ft Control Systems Through Logic,”
O. 1. Elgerd, University of Florida, and L. B.
Scheiber, AC Spark Plug Division, General
Motors Corporation.

Session 390—Microwatt Control of Megawatt
Systems

Chairman: 7o be announced.

Information regarding opportunities for
electronics engincers in the power systems
field will be presented.
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EW ALFRED
MODULATORS

... Especially designed to increase

the versatility of your microwave

oscillators and amplifiers.

PULSE
GENERATOR

(MODEL 5-6826P)

Designed for use with microwave
amplifiers requiring 300 to 500
volts pulse signal for ““ON-OFF"*
gating or modulation. Provides
adequate pulse voltage and cur-
rent for modulating high voltage
grids and control electrodes.

R N T
put, 300 to 500 v positive, adjustable
by panel control; pulse duration, 1 to
12 psec, adjustable by panel control;
rise and fall time, 0.5 usec or less
when load capacitance less than 100
wnuf; repetition rate, internal, 10 to
10.000 pps; external, 0 to 10,000 pps
by application of any positive going
signal 20 v peak or greater; price,
$490.

SAWTOOTH GENERATOR

(MODEL 325A)

A compact, general purpose
source for sawtooth modulating
helices of traveling wave tubes
for generating doppler shift.
Minimum side band energy con-
tent. Both positive and negative
going sawtooth voltage signals
are simultaneously available,
allowing simultaneous operation
of two microwave amplifiers,

ninEF m'mm~ Output, neg-
ative and positive going sawtooth;
amplitude, 0 to 60 v peak-to-peak in-
dependently adjustable by panel con-
trol; frequency, 0.1 cps to 1 mc; fly-
back, less than 1% of period or 70
nanoseconds, whichever is greater;
minimum output load, 5 K, 100 uuf
maximum; price, $990.

NEW 1962 CATALOG AVAILABLE

For your copy of our new 16 page full line
catalog and complete technical bulletins on
these modulators, call your Alfred engineer-
ing representative or write us directly.

ALFRED ELECTRONICS

3176 Porter Drive * Palo Alto, California
Phone: (415) 326-6496
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SQUARE WAVE
GENERATOR

(MODEL 305A)

Provides O to 60 volts peak for
modulating microwave ampli-
fiers, signal generators and TWT
amplifiers, and for checking re-
sponse of wide band amplifiers.

BRIEF SPECHICATIONS: Frequency,
850 to 1150 cps; rise and fall time,
0.2 usec rise, 2 gsec fall; output im-
pedance, less than 2500 ; price, $90.

PULSED SAWTOOTH
GENERATOR

(MODEL 3288B)

When used with Aifred Micro-
wave Oscillators produces fre-
quency scanned pulsed RF sig-
nals for simulating pulse com-
pression radar signals. Produces
3 video signals, two pulsed saw-
tooth voltages differing only in
dc value, and a coincident gate
pulse. Sawtooth signals may be
applied to cathode and anode of
the BWO in Alfred Microwave
Oscillators to develop change in
frequency. Gate pulse may be
applied to a crystal switch or
pulse modulatable microwave
amplifier to key RF signal "“ON"’
during frequency sweep.

DHIER SEECIFICATIONS: oy¢put

sweep width, continuous linear ad-
justment from 1 to 30 gsec; sweep
amplitude, continuously variable from
0 to 50 v; sweep siope, negative or
positive; sweep output, two simul-
taneous sawtooth waves of equal am-
plitude during pulsed sweep mterval
Output #1: (Cathode of BWO), 0 v
(ground potential), 15 ma p 4‘- Out-

u.w"“;::. 4
se
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International Symposium on Space Phenomena

and Measurement

StaTtLER-HiLToN, HoTEL, DETROIT, MIcit., OcToBER 15-18, 1962

The ninth annual meeting of the IRE
Professional Group on Nuclear Science, the
International Symposium on Space Phe-
nomena and Measurement, will be held at
the Statler-1lilton Hotel, Detroit, Mich., on
October 15-18, 1962. It is co-sponsored by
NASA and AIEC. The program of the Sym-
posium is as follows:

Session I—Review Session—Recent Satel-
lite Research on Energetic Particles and
Magnetic Fields

“Solar Cosmic Radiation,” Dr. John
Winckler, University of Minnesota.

“A Van Allen Radiation Belt Progress
Report,” Dr. V. N. Iless, Goddard Space
Flight Center.

“A Study of the Outer Geomagnetic
Field,” Dr. L. J. Cahill, University of New
Hampshire.

“Galactor Cosmic Radiation,” Professor
Peter Meyer.

Session II—Review Session—Recent Re-
sults in Astronomy and Interplanatary
Plasma Physics Research

“Results of the lonospheric PPhysics
Program and its Impact on Future Pro-
gram,” Dr. R. E. Bordeaux, Goddard Space
Flight Center.

“Interplanatary Plasma,” Dr. Ilerbert
Bridge, Massachusetts Institute of Technology.

“Gamma Ray Astronomy,” Dr. G. G.
Fazio.
Speaker to be announced.

Session III—Effects of Space Radiation
Environment on Semiconductor
Components

Chairman: 1. C. Scott, NASA.

Session IV A—Scientific Instrumentation
and Measurements for Space Exploration

Chairman: George Ludwig, NASA.

“A Combination Scintillator and Solid
Radiation Detector,” AMr. Cline.

“A 2-Parameter 256-Channel Pulse
Height Analyzer for Space Use,” Mr. Way,
Ludwig Kampko.

“A Logarithmic
S. Jones.

Digital Amplifier,”

Session IV B—Nuclear Instrumentation

Chairman: Alex Stripeika.

“Latest Developments in Solid-State
Detectors for Particle Counting,” S. Fried-
land.

“Summary of Work in
Picosecond Range,” Q. Kerns.

“Summary on Characteristics and Stabil-
ity of Logarithmic Devices and Amplifiers,”
E. Sikorski.

“Instrumentation for Pluto Test Reactor
and its Engineering Problems,” G. S. T.
Leger Barter.

Circuits for

Session V A—Space Environment
Chairman: J. E. Kupperian, NASA.

Session V B—Plasma Diagnestics

Chairman: William Kerr, Untversity of
Michigan.

Session VI A—Detection of Space and
High Altitude Atmosphersic Tests

Chairman: Dr. Alois Schardt, ARPA.

“Satellite Based Detection Systems for
Space Tests,” Dr. Richard Paschek, Los
Alamos.

“Near Earth Satellite Radiation En-
vironment,” Dr. S. Bloom, Lawrence Ra-
diation Laboratory.

“Ground Based High Altitude Detec-
tion System,” author be announced.

“Radio Wave Phase Shift as a Detection
Method,” Dr. Glenn Gean, NBS, Boulder,
Colo.

Session VI B—Detection of Underground
Tests and Debris from Atmospheric Tests

Chairman: Dr. Alois Schardt ARPA.

“Detection of Debris From Atmospheric
Tests,” Dr. Lester Machta, USI" Bureau,
Washington.

“Sersmic Detection Methods for Under-
ground Tests,” Dr. Karl Romney, AF Tech-
nology Application Center, 1Washington.

“On Site Inspection for Underground
Tests,” Dr. Charles Bates, ARPA.

Third New York Conference on Electronic Reliability

STEVENS INSTITUTE OF TECHNOLOGY, [I0BOKEN, N, J., OctoBER 19, 1962

The Third New York Conference on Elec-
tronic Reliability, sponsored by PGRQC,
PEP and CP, will be held on October 19,
1962 at Stevens lnstitute of Technology,
Stevens Center, Hoboken, N. J. The theme
of this year’s Conference is “Reliability En-
gineering in Practice.” The program is as fol-
lows:

Session 1A

“The Practical Significance of Reliability
Prediction,” C. R. Thomas, V. Selman, and
B. Ellison, 1EC.

“Quality Control—A Small Plant’s Phi-
losophy,” L. Kuferman, Filtors, Inc.

“SARADA, IDEP, GMDEP—Part Re-
liability Data Exchange Programs Op-
erated by NOI., Corona,” S. Pollack, Naval
Ordnance Labs.
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Session IB

“Role of the Reliability Organization in
the Value Engineering Program,” M. Tall,
RCA.

“Personnel and Reliability,” F. Beachler,
Bendix Corp.

“Microminiaturization Vs  Standard
Packaging—Comparative Reliability,” J. P.
Marone, Jr., P. R. Mallory and Co., Inc.

Session IIA

“Calculating the Reliability of Multi-
modal Systems,” K. N. Curtin, RCA.

“Logical Analysis of Redundant Relia-
bility Flow Networks,” S. W. Leibholz,
Auerbach Corp.

“Graphical Methods of Solving Reliabil-

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

ity Logic Configuration,” W. E. Marshall,
Minneapolis- Honeywell.

“Application of Flow Graphs to the Solu-
tion of Reliability Problems,” Dr. W. W~
Happ, Lockheed Missiles and Space Co.

Session IIB

“Application of Darnell Report in Com-
ponent ’art Specifications,” G. Wyler, Bat-
telle Memorial Institute.

“In-Process Control for High Reliability
Component Parts,” W, R. Armold, Vitra-
mon.

“Application of Component Parts in
Military Equipment,” author to be an-
nounced.

“Reliability \'s Delivery Time in Com-
ponent Parts,” author to be announced.
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Specify proven stability

— I ‘ *I CLEVITE Iw = S

with CLLEVIT E Ceramic Filters

Does your i-f filter maintain center frequency under vibration and shock? It does if it's a Clevite ceramic
ladder filter. Center frequency shift is negligible after MiL 202B shock and vibration tests*. m Stability
like this is worth considering whether your next receiver is ground or airborne. Clevite now stocks 455
kc and 500 kc ladder filters in 12 bandwidths from 2 kc to 50 kc. Stand-

ard models pack 80 db stopband rejection into a 0.1 cu. in. package. C L E v I T E

® Write or phone the nearest Clevite office for immediate infor-
mation, prices and delivery on Clevite ceramic ladder filters, ELECTRON'C

*actual test plots on request. DIVISION QOF cLeviTEl CORPORATION
Field Sales offices: New York, New York/Chicago, lllinois/Denver, Colorado/Inglewood, California. 232 FORBES ROAD, BEDFORD, OHIO
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Ninth Annual East Coast Conference on Aerospace
and Navigational Electronics

Emerson Hoter, Bartivmore, Mp., Octorer 22-24, 1962

The Ninth Annual East Coast Con-
ference on Aerospace and Navigational
Electronics will be held at the Emerson
Hotel, Baltimore, Md., on October 22 24,
1962. The Conference is sponsored by the
Baltimore Section of the IRE I’rofessional
Group on Aerospace and Navigational Elec-
tronics. The program is as follows:

Monday, October 22
Session 1.1—Microminiaturization I

Moderator: Dr. R. E. Thun, IBM Labs.,
Neighborhood Road, Kingston, N. V.

“Microminiaturization 1940-—?, A Sur-
vey,” T. E. Harr, Electronic Systemis and
Products Div., The Martin Company, Balti-
more, Md.

“Distributed RC Networks for Approxi-
mately Maximally Flat Narrow-Band Am-
plifiers,” R. 1. Wyndrum, Jr., Instructor, and
G. J. IHerskowitz, Instructor, Dept. of Elec-
trical Engineering, New VYork University,
New York, N. V.

“Band-Pass Amplifiers Using Distributed
Parameter Networks,” G. C. Riddle, Elec-
tronic  Sciences Lab., Microsystems Elec-
tromics, Lockheed Missiles and Space Com-
pany, Palo Alto, Calif.

“A Thin-Film Frequency Discrimina-
tor,” P. S. Castro, Microsystems Electronics
Dept., Electronic Sciences Lab., Lockheed
Missiles and Space Company, Palo Alto,
Calif.

“Effect of Cathode Geometry on the
Novel Electron-Beam Mode Discharge,”
. L. L. van Paassen and E. C. Muly, Elec-
tronic Systems and Products Div., The Martin
Company, Baltimore, Md.

Session 1.2—Navigation

Moderator: Dr. I. Kanter, RCA, Moores-
town, N. J,

“A Second Look at Intertial Navigation
for Aircraft,” E. R. Dayton, Assistant En-
gineering Division Manager, Instrument Diy.,
Lear-Siegler, Inc., Grand Rapids, Mich.

“Considerations of Airborne Transit
Navigation,” J. D. Campbell and R. L.
Hovious, Light Military Electronics Dept.,
General Electric Company, Utica, N. V.

“A Continuous Satellite Navigation and
Guidance System,” T. I, Godbey and 4. IV,
Roeder, Light Military Electronics Dept.,
General Electric Company, Utica, N. V.

“Spaceborne Radar for Rendezvous
Guidance and Lunar Landings,” D. B. New-
man, Assistant Director of Advanced Design,
and H. E. Prew, Senior Staff Engineer,
Electronic Systems Div., Fairchild Stratos
Corporation, Wyandanch, N. V.

“Star  Field Recognition for Space
Vehicle Orientation,” S. S. Viglione and
1. F. 1Volf, Astropower, Inc., Douglas Ajr-
craft Company, Costa Mesa, Calif.

Monday Afternoon

Session 2.1—Lasers
Moderator: Dr. D. F. Nelson, Bell Tele-
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phone Laboratories, Inc., Murray Hill, N. J.

“A Review of Principles and Develop-
ments in the Field of Optical Masers,” Dr.
P. P. Sorokin, IB) Research Center. Vork-
town Heights, N, V.

“The Use of Glass in Lasers of Very High
Output Energy,” Dr. E. Snitzer, American
Optical Company, Southbridge, Mass.

“The Communications Potential of the
Optical Maser,” Dr. J. P. Gordon, Bell Tele-
phone Laboratories, Inc., Murray Hill, N. J.

“New Developments in Gaseous Optical
Masers,” Dr. 1I'. R. Bennett, Jr., Physics
Dept., Yale University, New Haven, Conn.

“Solid-State Optical Maser Amplifiers of
High Gain,” Dr. J. E. Geusic, Bell Telephone
Laboratories, Inc., Murray I1ill, N. J.

Session 2.2—Air Traffic Control

Moderator: R. P. Pringle, Data Process-
ing and Display Branch Sstems, Research
and Development Service, FA A, Washington,
D.C.

“A Digital System for Air Navigation
Simulation,” S. K. Chao, J. E. Kearns, F. 11",
Wright, Sylvania Electronic Systems, Sylvania
Electric Products, Inc., Needhani, Mass.

“A Computer Generated Traffic Sam-
ple,” S. P. E. Price, Experimentation Div.,
FAA, National Aviation Facilities Experi-
mental Center, Pomona, N. J., and F.
Cristofano, Control Technology, Inc., ATC
Systems Branch, NA FEC, Pomona, N. J.

“Digital Read-In Equipment for Air
Trafhic Control Research,” M. J. Criswell
and J. L. Redifer, Aircraft Armaments, Inc.,
Cockeysville, Md.

“Time Compression as an Aid to Air
Traffic Control,” B. E. Potter, Surface Arma-
ment  Div., Sperry Gyroscope Company,
Sperry Rand Corporation, Great Neck, N. V.

“A New Solid-State Air Traffic Control
Transponder,” by E. O. Kirner, Bendix
Radio Div., The Bendix Corporation, Tow-
son, Md.

Tuesday, October 23

Session 3.1—Microminiaturization II—A
Look at a New Technology

Panel Discussion

Moderator: Dr. 11 M. Spurgeon, Re-
search Laboratories Div., The Bendix Cor-
poration, Southfield, Mich.

Members of Panel: N. F. Barnes, Light
Military Electronics Dept., General Electric
Company Utica, N. Y., Dr. . K. Weimer,
Radio Corporation of America, Princeton,
N. J.. R. H. Norman, Fairchild Semicon-
ductor Corp., Palo Alto, Calif., Dr. G.
Landsman, Associate Director of Research,
Motorola Inc., Scottsdale, Ariz., Dr. A. E.
Lessor, IBM Lab., Kingston, N. Y.

Session 3.2—Systems

Moderator: Dr. Il. Schutz, Manager,
Control and Computing Systems Develop-
ment, Westinghouse Electric Corp., Air Arm
Div., Baltimore, Md.

“X. Simulator  Investigation of a Self-
Adaptive Pitch Damper, Utilizing a Digital
Computer in the Adaptation Loop, for a
High Performance Fighter Aircraft,” D). 7.
Boslaugh, Professor of Electrical Engineering,
and G. J. Thaler, Professor of Electrical En-
gineering, U. S. Naval Postgraduate School,
Monterey, Calif.

“Another Version of a Channel Com-
biner,” M. G. Kaufman, U. S. Naval Re-
search Labs., Washington, D. C.

“A Passive Automatic Direction Finder,”
J. A. Kaiser, NASA, Goddard Space Flight
Center, Greenbelt, Md.; H. B. Swith, Jr.,
U.S. Naval Torpedo Station, Keyport,
Wash.; W. H. Pepper and J. H. Little,
Diamond Ordnance Fuze Labs., 1ashington,
D.C.

“Design  Considerations for Space to
Earth Data Link,” R. Hauptman, Research
Engineer, Armour Rescarch Foundation,
Lllinois Institute of Technology, U. S. Naval
Engineering Experiment Station, Annapolis,
Md.

“A Study of Communications for
Manned Space I'light,” 4. M. McCalmont,
Scientific  Analysis  Corporation, Concord,
Mass.

“Data  Compaction with High-Speed
Cireuitry,” G. Glen and J. V. Land, Aero
Geo Astro Corporation, Alexandria, Va.

Tuesday Afternoon
Session 4.1—Satellites

Moderator: Dr. 4. J. Kelley, Director,
Electronics and Control, NASA, Washing-
ton, D. C,

“Satellite Attitude Determination” 4. R.
Mowlem, Space Systems Ctr., Federal Sys-
tems Div., IBAM Corporation, Rockville, Md.

“Optimal Attitude Control of Space
Vehicles,” 1. H. Foy, Jr., and E. J. Lef-
ferts, Electronic Systems and Products Div.,
The AMartin Company, Baltinore, Md.

“Fwo-Thrust Rendezvous,” D. H. WVin-
field, Defense Electronic Products, Radio
Corporation of America, Burlington, Mass.

“A Commercial Doppler Satellite Navi-
gation System,” R. Lieber, Missile and Sur-
face Radar Div., Radio Corporation of Amer-
ica, Moorestown, N. J.

“Satellite Assisted Tracking Network,”
D. B. Davis, Astro Technology Corporation,
Palo Alto, Calif.

“Radar Applications to Geodesy,” Dr.
S. Shucker and A. Reich, Missile and Surface
Radar Div., Radio Corporation of America,
Moorestown, N. J.

Session 4.2—Circuits

Moderator: Dr. II". Gore, Dept. of Elec-
trical Engineering, The Johns Hopkins Uni-
versity, Baltimore, Md.

“Analysis  of Automatic  Frequency
(AFC) and Phase (APPC) Control,” E. M.
Robinson, Defense Systems Dept., General
Electric Company, Syracuse, N. Y.

“A New AI'C System for Rapidly Tuned
Radar Pulses,” J. E. Devlin and D. W. C.
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Look for the “hidden extras”

Electrical connectors, made to identical specifications by
different manufacturers, may look much alike. In opera-
tion, however, great differences may develop. At altitudes
of 100,000 feet, depths of 30 fathoms—or even in a
machine shop—it is reassuring to know the connector
has complete dependability.

Our goal, at Scintilla Division, is to provide this depend-
ability by building extra quality into every connector we
make. Our engineers are not content merely to meet
specifications; they provide '‘extras’—by design. And,

when you specify connectors

they have the right to say **no’’ to the smallest deviation
in quality. To assure this kind of quality control, we main-
tain one of the highest ratios of inspectors-to-production-
workers in the industry.

These ‘“‘hidden extras'’—quality, integrity, depend-
ability—make Bendix® Electrical Connectors most often
specified for the most demanding jobs. In fact, the only
thing that isn’t extra is the price. It's competitive.

Look for these values when you specify connectors.
Let us tell you about them. Write us at Sidney, N.Y.

Scintilla Division

THE
CORPORATION

- ondy”

Canadian Affiliate: Aviation Electric, Ltd., 200 Laurentien Bivd., Montreal 9, Quebec. Expart Sales & Service: Bendix International, 205 E, 42nd St., New Yark 17,N. Y.

PROCEEDINGS OF THE IRE September, 1962

29A



Shen, The Moore School of Electrical En-
gineering, University of Pennsylvania, Phila-
delphia, Pa.

“Application of the Delay Lock Dis-
criminator to the Satellite Rendezvous
Problem,” 1. G. Weis and M. Evans, Re-
search Lab., Lockheed Missiles and Space
Company, Sunnyvale, Calif.

“A Phase-Locked Detector for FM
Multiplex Applications,” D. 1I". Ford, En-
gineering Depl., Philco Corporation, Phila-
delphia Pa.

“Principles of Self-Test Circuits for
Airborne Radio Navigation Equipment,”
J. M. Tewksbury, Bendix Radio Div., The
Bendix Corporation, Towson, Md.

“Ouadded NOR Logic,” P. 4. Jensen,
Advanced Development, 1Westinghouse Electric
Cor poration, Baltimore, )d.

Wednesday, October 24
Session 5.1—Microwave Components

Moderator: N, Lipetz, Chief, Transmis-
sion Lines Section, USASRDIL., Fort Mon-
mouth, N. J.

“The Backward Wave Converter.” K.
W Wilmarth and R. J. Blanchard. Electron
Tube Lab., ITT Components Division,
Nutley, N. J.

“Irequency Multiplication with \arac-
tors,” R.J. Bauer, Aircraft Armaments, Inc.,
Cockeysville, Md.

“A Dual-Diplexer  Microwave [Iront-
knd,™ 11 J. Engle, S. Rossen, and . 11",
Smith, ACF Electronics Division, Paramus,
N.J.

“Strip Line Dual Channel Receiver,”
R. J. Bauer and J. C. Tankersley, Aircraft
Armaments, Inc., Cockeysville, Md.

“Electromagnetic Radiation in Biological
Research,” Dr. V. Tomberg, Biophysical
Research Laboratory, New York, N. Y.

Session 5.2—New Trends in Control Theory

Panel Discussion

Moderator: G. S. Axelby, Advisory- En-
gineer, Space Guidance and Control, 1est-
inghouse Air Arm Division, Baltinore, Md.

Discussion by authorities in the new
field of adaptive control. Subjects to be
discussed are: Stability—>Mlethods of using
Lyapunov’s method for stability analysis:
Optimal  Control—Definition of optimal
and examples of the application of optimal
control theory; Computational and Physical
Realization.

Wednesday Afternoon
Session 6.1—Devices

Moderator: J. Houston, Manager, Elec-
trontcs  Dept.,  Aireraft  Armaments, Inc.,
Cockeysrille, Md.

"Low Direct Current-to-Frequency Con-
verter,” E. A. Chilton, Project Engineer, and
G. V. Zito, Senior Project Engineer. Eclipse-
Pioncer Div., The Bendiy Corporaticn, Teter-
horo, N. J.

“Ultra Stable Transistorized D-C Pre-
amplifier with Thermo-Electric Tempera-
ture Stabilization,™ B. Kruger. Flectronic
Systems and  Products Div.. The Maitin
Company, Baltimore, Md.

"Design Conziderations in Retlected Ton
Beam Recording,™ D. Forrest, S. Hildum,
and L. Bittman, Electronic Systems and
Products Drv., The Martin Company, Bulti-
more, Aid.

“Applications of Electroluminescence to

Ground Support Equipment,” I, Brooks,
Electronic Sciences Lab., Micrasystems Elec-
tronics, Lockheed Missiles and Space Com-
pany, Palo Alto, Calif.

“A Precise, Fast Earth-Rate Direction
Detector,”™ E. Ohlberg, Nortronics, Northrop
Corporation, Palos Verdes Estafes, Calif.

Session 6.2—Antennas and Propagation

Moderator: Dr. T. J. Carroll, Advanced
Research Dcpt., Bendiy Radio Div., The
Bendix Corporation, Tewson, Md.

"Experimental Studies of the Correlation
Bandwidth of the ‘Tropospheric Scatter
Medium at 5 Ge," 1. S. Patrick and M. J.
Wiggins,  AMartin  Marietta  Corporation,
Orlando, Fla.

“Atmospheric Attenuation in the Milli-
meter and Submillimeter Wavelength Re-
gion,” A. P. Sheppard, The Martin Com-
pany, Orlando, Fla.

“Microwave Exhaust Characteristics of
Electrical Space Propulsion Engines,” (.
Levy. Plasma Propulsion Lab., Rupublic
Aviation Corporation, Farmingdale, N. Y.

“Adaptive Antenna Systems for Com-
munications,”™ R. ;. Roush, Rescarch Div..
Electronic Communications, Inc., Timoninm,
Ad.

“Wide Angle Circularly Polarized An-
tenna Techniques for Spaceeraft,” C. k.
Ermatinger, V. L. Harrington, 1. G. Secott,

and C. 1. WWesterman, Aeronuntronic Dig.,
Ford  Motor  Company, Newporl Beach.
Culif.

“A Retro-Directive Autenna for Satellite
Data  Transmission.™ . Rothenberg,
Belfi, L. Schwartsman, Surface Armanent
Dir., Sperry, Gyroscope Companv, Sperry
Rand Corp., Great Neck, N. Y.

Spaceborne Computer Engineering Conference

DisNevranp Hotel, ANaneiv, Cavte,, OctoBer 30-31, 1962

The Spaceborne Computer Engincering
Conference, sponsored by the IRE Profes-
sional Group on Electronic Computers, will
be held at the Disneyland Hotel, Anaheim,
Calif.. on October 30-31, 1962. The pro-
gram of the Conference is as follows:

Tuesday, October 30
Session I

Introductory Remarks: I, F. Gunning,
Confercnce Chairman.

“Design Problems for Space Environ-
ment,” J. F. Shea, Manned Space Flight
Office, NASA.

“Space Science Data Devices,” 11" E.
Brown, Jr., Jet Propulsion Laboratory,
California Institute of Technology.

Tuesday Afternoon
Session 11

“Design of the Orhiting Geophysical
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Observatory Data Handling System,” L. B.
Kleiger, Space Technology Laboratories.

"Two Approaches to the Design of
Spacecraft Data Handling Systems,” R, C.
Baron, R. 1U. WWaller, Computer Control
Company.

“The Nimbus System,” D, 1.
Cualifornia Computer Products.

“Starheld Recognition for Space \'echicle
Orientation,” S. S, Viglione, 11. F. 11olf,
Astropower, Inc.

Gade,

Wednesday, October 31
Session III

“The ADD-1000 Aerospace Computer,”
D. C. Morse, B. J. Jansen, R. P. Blixt,
Remington Rand.

“MAGIC, An Advanced Computer for
Spaceborne  Guidance Systems,” E. L.
Hughes, F. Gurszi, A. H. Faulkner, AC
Spurk Plug Division, General Motors Corp-
oralion.

“Subminiature  Computer Design for
Space Environments,” 11, A, England, Min-
neapolis Honeywell Regulator Company.

*A Micro Computer for Space Naviga-
tion,” E. Keonjian, J. Marx, Arma Division,
American Bosch Arma. Corporation.

Wednesday Afternoon
Session IV

“The D-210 Magnetic Computer,™ E.T.
Walendziewics, Burroughs Laboratories.

“HCM-202 Thin Film Computer,” M.
M. Dalton, Hughes Aircraft Company.

“On the Analysis of Reliability Improve-
ment Through Redundancy,™ /. L. Ergott,
D. P. Rosenberg, Space Guidance Center,
IB Corporation.

“Microelectron, Micropower Digital Cir-
cuits and Low-Level Amplitiers for Space
Applications,” 1. 11", Gaertner, C. Ieisman,
C. Levy, M. Schuller, CBS Laboratories.

Keynote Speaker—7To be announced.
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These non-conformists at Burnell’s engineering laboratory
aren’t satisfied with just producing the broadest range of
erystal filters. toroids and communication networks: through
their constant efforts to satisfy tomorrow’s space age elec-
tronics problems, they have developed a whole new family
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progress solving other electronics/space age problems. A
typical example of this has been their work with the applica-
tion of Time Domain Synthesis; producing an unlimited
inventory of wave forms for new applications, and resulting
in substantial reductions of size and weight, eliminating the
need for complex active circuitry for its support.

*#Join the non-conformists—write today for your free Non-
Conformist paper weight and Crystal Filter Catalog XT-455.
Yes! Your circuits can profit today from tomorrow’s research.

EXECUTIVE OFFICE ‘07\ PACIFIC DIVISION

CORNWALL, ONT,
WELLINGTON 2-8774

AND PLANT .é\ ), SOUTH PASADENA, CAL.
DEPT. PI-9 (s f1:T_] MFD. IN CANADA
PELHAM, NEW YORK | <M W) BY EDO (CANADA) LTD,

”~
PELHAM 8-5000 AY
TELETYPE PELHAM 3633 ™

DIVISICNS: Groy & Kuhn, Inc., Pelhom, New York ® GLP Electronics, Inc., Bristol, Cons, ® Guillemin Resecrch Loborotory, Combridge, Moss.
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Professional Groups®

Aerospace and Navigational Electronics
(G-11)—S. H. Dodington, I'T'T Labs., 500
Washington'Ave., Nutley 10, N. J.; H. R.
Mimno, Cruft Lab., Harvard Univ.,
Cambridge 38, Mass,

Antennas and Propagation (G-3)—S. A.
Bowhill, 222 Electrical Engineering Bldg.,
University Park, Pa., Chairman and Edi-
tor,

Audio (G-1)-—R. W. Benson, Elec. Engrg.
Dept., Vanderbilt University, Nashville
5, Tenn.; M. Camras, Armour Res. Foun-
dation, Tech. Ctr., Chicago 16, 111

Automatic Control (G-23)—I.. B. Wadel,
3546 Caruth Blvd.,, Dallas 25, Tex.:
G. S, Axelby, Westinghouse Air Arm Div.,
Friendship Airport, Baltimore 3, Md.

Bio-Medical Electronics (G-18)—0. H.
Schmitt, Dept. of Physics, Univ. of
Minnesota, Minneapolis, Minn.; 5. F.
MacNichol, Jr., Dept. of Biophysics,
Johns Hopkins Univ., Baltimore 18, Md.

Broadcast and Television Receivers (G-8)—
J. 1. Bell, Zenith Radio Corp., 6001 W,
Dyickins Ave., Chicago 39, Hl.; C. W.
Sall, RCA, Princeton, N. J.

Broadcasting (G-2)-—R. F. Guy, 264 Frank-
lin St., Haworth, N. J.; W. L. Hughes,
School of Elec. Engrg., Oklahoma State
University, Stillwater, Okla.

Circuit Theory (G-4) —-Dr. |. H. Mulligan,
Jr.. College of Engrg.. New York Univ.,
University Heights, New York 53, N. Y.;
M. E. Van Valkenburg, Dept. of F.E.
Univ. of Hinois, Urbana, 111

Communications Systems (G-19)-R. ..
Marks, Rome Air Dev. Ctr., Griffiss AI'B,
N. Yo E. ] Baghdady, Elec. Engrg.
Dept., MULT., Cambridge 39, Mass.

Components Parts (G-21)—1.. Kahn, Astron
Corp., 255 Grant Ave., E. Newark, N. ].;
G. Shapiro. Engineering Electronics Sec.,
Div. 1.6, NBS, Connecticut Ave., & Van
Ness St., Washington 25, ). C.

* Names listed are Group Chairmen and TRaxs-
ACTIONS tditors.

Sections™

Education (G-25)-—G. K. Moore, Westing-
house Elec. Corp., East Pittsburgh, Pa.,
S. S. Shamis, Dept. of E.IE,, New York
University, University Heights, New York
53, N. Y.

Electron Devices (G-15)-—R. W, Sears, Bell
Telephone lLabs.,, Rm 2A-229, Murray
Hill, N. J.. G. Wade, Spencer lab.,
Raytheon Co., Burlington, Mass.

Electronic Computers (G-16)—\\". L.. Ander-
son, 1408 Lexington Rd., Falls Church,
Va.; Prof. N. R, Scott, Dept. of Elec.
Engrg., University of Michigan, Ann Ar-
bor, Mich.

Engineering Management (G-14)—E. S.
White, Warwick Mfg., Corp., 7300 N.
Lehigh, Chicago 48, 1ll.: A. H. Ruben-
stein, Dept. of Indus. Engrg., North-
western Univ., Evanston, 111,

Engineering Writing and Speech (G-26)
1. M. Kinn, Jr., IBM Research Ctr,,
P.O. Box 218, Yorktown Heights, N. Y.;
1°. T. Van V'een, General Radio Co., West
Concord, Mass.

Geoscience Electronics (G-29)—R. W. Ol-
son (Aeting Chairman)  Texas [nstru-
ments, Inc., Dallas, Tex.; Editor to be
advised.

Human Factors in Electronics (G-28)—
Ao S, Jackson, 111 S, Pittsbhurgh Ave.,
Ventnor, N. [.; |. 1. Elkind, Bolt Beranck
and Newman, Ine., 50 Moulton St., Cam-
bridge, Mass.

Industrial Electronics (G-13) ]. I5. Eise-
lein, RCA Victor Div.,, Camden, N. J.;
R. W. Bull, Coleman Instruments, Inc.,
42 Madison St., Maywood 1.

Information Theory (G-12)—1I). \'an Meter,
1716 Cambridge St., Cambridge 38, Mass.;
A. Kohlenberg, Melpar Inc., 11 Galen
St., Watertown, Mass.

Instrumentation (G-9)— L. D. McClellan,
420 Via Mesa Grande, Redondo, Calif.;
G. B. tloadley, Dept. of E.E., North
Carolina State College, Raleigh, N. (.

Microwave Theory and Techniques (G-17)
—S. B. Cohn, Rantec Corp., 2399 V'entura
Blvd., Calabasas, Calif.; D. D. King,
Electronic Commun., Inc, 1830 York
Rd., Timonium, Md.

Military Electronics (G-24)—LE. N. Ding-
ley, Jr., Electronic Commun. Inc., 1501
72 St., N., St. Petersburg 10, Fla.; D. R.
Rhodes, Radiation Inc., Box 37, Mel-
bourne, Fla.

Nuclear Science (G-5)—Dr. W. A, Higin-
botham, Brookhaven Nat'l. Lab., Upton,
N. Y.; R. F. Shea, Dig Power Plant
Engrg., Knolls Atomic Power Lab., Gen-
eral Electric Co., Schenectady, N. Y.

Product Engineering and Production (G-22)
—J. W. Trinkaus, Sperry Gyroscope Co.,
Mail Station 1.\36, Great Neck, N. Y.:
D. B. Ehrenpreis, 325 Spring St., New
York, N. Y.

Radio Frequency Interference (G-27)
H. Garlan, Office of Chief Engineer,
F.C.C., Washington, D. C.; O. P. Schrei-
ber, Technical Wire Prods.. Inc., 129 Der-
mondy St., Cranford, N. J.

Reliability and Quality Control (G-7)—1L.. J.
Paddison, Sandia Corp., Sandia Base, Al-
buquerque, N. Mex.; W. X. Lamb, Jr.
22124 Dumetz Rd., Woodland Hills,
Calif.

Space Electronics and Telemetry (G-10)-
H. B. Riblet, 3300 Plvrrs Mill Rd,
Kensington, Md.; F. T. Sinnott, Mail
Zone 549-30, Convair-Astronautics, San
Diego 12, Calif.

Ultrasonics Engineering (G-20) -\. {1
Meitzler, 12 Harding Rd., Morristown,
N. J.; 0. E. Mattiat Res. Div. Acoustica
Associates Ine., 415 5. Montecito St.,
Santa Barbara, Calif.

Vehicular Communications (G-6)—S. C.
Bartlett, American Elec. Power Service
Corp., 2 Broadway, New York 8, N. Y.;
W. G. Chaney, AT&T Co., 195 Broadway,
New York 7, N. Y.

Akron (4)—R. C. Wevrick, 629 Yerrick Rd.
Akron 12, Ohio; J. R. Shoemaker, 1353
Shanabrook Dr., Akron 13, Ohio.

Alamogordo-Holloman (7)—II. T. Castillo,
2611 Pontiac Ave., Alamogordo, N. Mex.;
J. T Bradford, 2704 Highland Dr., Ala-
mogordo, N, Mex.

Albuquerque-Los Alamos (7)-—\. B. Church,
2000 San  Joaquin, S.E., Albuquerque,
N. Mex.; T. L. Pace, 1101 Clancy Dr.,
N.E., Albuquerque, N. Mex,

Anchorage (7)-—-11. ). DeVoe, Box 644,
Anchorage, Alaska; (To be advised.)

Atlanta (3)—\W. B. Jones, Jr., School of
Elec. lngrg., Georgia Inst. of Tech-
nology, Atlanta 13, Ga.; R. S. Johnson,
1325 Scott Blvd., Decatur, Ga.

Baltimore (3)--\W. C. Gore, 1400 Glendale
Rd., Baltimore 12, Md.; D. D. King,
Elec. Communications, Inc., 1830 York
Rd., Timonium, Md.

Bay of Quinte (8) —A.S. Robb, 246 Dufferin

* Numerals in parentheses following sections desig-
nate region number. First name designates Chairman;
second name Secretary’,
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Ave., Belleville, Ont., Canada; E. E.
Pascal, 558 Victoria Ave., Belleville, Ont.,
Canada.

Beaumont-Port Arthur (6)—C. H. Burgess,
Sun Oil Co., Box 2831, Beaumont, Tex.:
A. B Long, Box 3265, Beaumont, Tex.

Benelux—C. B. Broersma, 149 De Lairesse-
straat, Amsterdam 2, Netherlands; G. J.
Siezen, 3 Konig Witllem 111 Laan, Blari-
cum, Holland.

Binghamton (1)—1). R. \Weijsser, Meeker
Rd., R.D. 3, Vestal, N. Y.; E. L.. Blos-
som, 1304 Seymour Rd., Vestal. N. Y.

Boston (1)—C. L. Faflick, 28 Moon 1lill
Rd., Lexington 73, Mass.; R. L. Blan-
chard, 1310 Massachusetts Ave., Lex-
ington 73, Mass.

Buenos Aires—A. DiMarco, Avda. Rivadia
§639-48, Buenos Aires, Argentina; 1. C.
Grant, Paseo Colon 995, Buenos Aires,
Argentina.

Buffalo-Niagara (1)--L. W. Whyman, 375
Mt. Vernon Rd., Snyder 26, N. Y.; R. W,
Ames, 132 Evergreen Dr., Tonawanda,
N. Y.

Canaveral (3)-—-\\". |. Haberhern, Jr., 123

Atlantic Blvd., Eau Gallie, Fla.; P. H.
Betts, Box 609, Cocoa, Fla.

Cedar Rapids (5)-—S. M. Morrison, 2034
FFourth Ave,, S.E., Cedar Rapids, lowa;
A. E. Anderson, 1054 34 St., N.E., Cedar
Rapids, lowa.

Central Pennsylvania (4)-—F. . Oclber-
mann, Science Park, Box 60, IR, Inc.,
State College, Pa; I>. Ebaugh, 222 Ham-
mond Bldg., Penn. State Univ., Univer-
sity Park, Pa.

Chicago (5)—B. G. Griftith, 2379 OQak Tree
Lane, Park Ridge, 1l.: D. L. Anderson,
Allen-Bradley Co., 838 S. Desplaines,
Chicago 7, Il

Chile—]. del Rio, Corp. de Radio de Chile,
Casilla 1407, Santiago, Chile; J. de la
Quintana, 1BM World Trade Corp.,
Cassilla 3630, Santiago, Chile.

China Lake (7)—R. G. S. Sewell, 75-B
Rowe, China Lake, Calif.; A. S. Brook-
man, 205-A N. Dibb Rd., China Lake,
Calif.

Cincinnati (4)-—A. J. Bissonette, 119 Robin-
wood Dr., Terrace Park, Ohio; J. W.
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FOR FULL AREA COVERAGE IN H-F COMMUNICATIONS

For air-ground, ship-shore, or any long-haul h-f communications problem involving area
coverage, the answer is Granger Associates’ Model 757 steerable antenna. This broad-
band, vertically-polarized, log-periodic array is the only steerable, truly frequency-inde-
pendent antenna that covers the 3-t0-32 Mec range. Patterns are free of lobing — a neces-
sitv for air-ground applications. Each curtain has an azinnuth beamwidth of 110° and
an elevation beamwidth of 30° (+10%). Used with a suitable multicoupler on each cur-
tain, Model 757 permits independent choice of coverage sector for each transmitter or
recelver. Directive gain is high and vSwr is low across the frequency
range. Supplied in largely preassembled kit form, it employs corro-
sion-resistant materials throughout. For information about this and
other equipment for all-around good h-f communications, contact our
engineering representatives or Manager, Applications Engineering.
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Murray, 5603 Green Acres Court, Cin-
cinnati 11, Ohio.

Cleveland (4)-—H. Dennis, 3579 Gridley Rd.,
Shaker Heights 22, Ohio; P. E. Lannan,
4241 Fulton Parkway, Cleveland 9, Ohio.

Colombia—\W. Westphal, Carrera Fa, #40-
62, Bogota D. E., Colombia, S. A.; B. Al-
zate, Calle 48, #23-26, Apt. 401, Bogota,
Colombia, S. A.

Columbus (4)—S. V. Edens, 6422 llavens
Corners Rd., Blacklick, Ohio; B. C. Potts,
1448 Shanley Dr., Columbus 24, Ohio.

Connecticut (1)-S. C. Wadhams, 13 Der-
wen St., Glenbrook, Conn.; P. N. John-
stone, Twin Lakes Rd., North Branford,
Conn.

Dallas (6)—1.. B. Wadel, 3546 Caruth Blvd.,
Dallas, Tex.; W. D. Mitchell, 2718 Shelby
Court, Garland, Tex.

Dayton (4)—W. C. Eppers, r., R. R. 1,
Bellbrook, Ohio; E. S. Wieland, 1605
Marilyn Ave., Dayton 20, Ohio.

Denver (6)-—C. Twombly, Univ. of Colo-
rado, Eng. Bldg. 1, Rm. 102, Boulder,
Colo.; W. R. Utlaut, National Bureau of
Standards, Boulder, Colo.

Detroit (4)—H. W. Farris, Elec. Engrg.
Bldg., Univ. of Michigan, Ann Arbor,
Mich.; G. Zacharopoulos, 25136 Ward,
Taylor, Mich.

Egypt (9)—I1. M. Mahmoud, 24 Falaki St.,
Cairo, Egypt; El-Garhi 1. El-Kashlan, 46
Suez-Kanal St., Engineering City, Im-
baba, Cairo, Egypt.

Elmira-Corning (1)—J. K. Davis, 201 Pine
St., Corning, N. Y.; S. Merritt, 35 Shan-
non St., Bath, N, Y.

El Paso (6)—C. W. Brown, 325 Encino Dr.,
El Paso, Tex.; W. T. McGill, 4201 Hast-
ing St., El Paso, Tex.

Emporium (4)—H. W. llerbert, Sylvania
Electric Products, Inc., Emporium, Pa.;
R. F. Bergdahl, R.F.D. 2, Emporium, Pa.

Erie (1)—R. S. P’age, 1224 Idaho Ave., Erie,
Pa.; K. I. Challstrom, Buffalo Rd.,
R.D. 1, Harborcereek, ’a.

Evansville-Owensboro (5)— . II. Mul-
lersman, 1736 Navajo Dr., Owensboro,
Ky.;J. F. Stephens, 2833 Tanglewood Dr.,
Owenshoro, Ky.

Florida West Coast (3) M. . Smith,
Honeywell Inertial Guidance Ctr., 13350
U. 8. Highway 19, St. Petersburg, Fla.;
R. C. Loudermilch, 1868 Juarez Way, S.,
St. Petersburg 13, Fla.

Fort Huachuca (7)—R. E. Frese, Deputy
Director, USAEPG, Fort lluachuca,
Ariz.; C. M. Giorgi, Box 2505, Fort
Huachuca, Ariz.

Fort Wayne (5)-—D. W. Von Berg, 1015
Wedgewood Dr., Fort Wayne, Ind.;
M. llorowitz, Magnavox Co., 2131
Bueter Rd., Fort Wayne 4, Ind.

Fort Worth (6)--S. 'I. Lanham, Sr., 5017
Vicki, Fort Worth 17, Tex.; M. I, Shep-
herd, 2324 Clearview, Fort Worth, Tex.

France (9)—]. R. Pernice, 15 Rue de la Fais-
anderie, Paris 16, France; ] D. Lebel,
Lab. de Physique, Ecole Normal Supe-
reure, 24 Rue Lhomond, Paris 5, France.

Gainesville (3)—M. E. Forsman, College of
Engrg., Univ. of Florida, Gainesville, Fla.;
M. F. Eisenberg, Llec. Engrg. Dept.,
Univ. of Florida, Gainesville, Fla.

Geneva (9)—G. C. Gross, 1.T.U., Place des
Nations, Geneva, Switzerland; J. 11.
Gayer, I.LF.R.B., LT.U., Place des Na-
tions, Gencva, Switzerland,

Hamilton (8) - \W. A. Cheek, 102 Paradise
Rd., N. Hamilton, Ont,, Canada; A. L.
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Dean, 56 Wardrope Ave., N., Stoney
Creek, Ont., Canada.

Hawaii (7)—R. E. Partridge, Univ. of
Hawaii, Honolulu 14, Hawaii; S. B.
McMenamin, 62 Hoomaha St., Wahiawa,
Oahu, Hawaii.

Houston (6)—O. R. Smith, 4606 Stillbrooke
Dr., Houston, Tex.; W. P. Schneider,
8417 Bluegate, Houston, Tex.

Huntsville (3)—]. L.. McDaniel, R 2 Noland
Blvd., Madison, Ala.; J. B. Venters, 2107
Colice Rd., S.E., Huntsville, Ala.

India—Officers to be advised.

Indianapolis (5)-—R. O. Whitaker, 647 E.
37, Indianapolis, Ind.; F. H. Sauerteig,
8687 Westlield Blvd., Indianapolis 40,
Ind.

Israel (9)——Chairman tobeadvised; H. Fisch-
ler, Weizmann Inst. of Science, Dept. of
Electronics, Box 26, Rehovoth, Israel.

Italy (9)-—A. Marino, Via Guido d'Arezzo 14,
Rome, Italy; G. . Tarchini, Laboratorio
Richerche, Elettr., Via de Parlamento N.
33, Borgolombardo, Milan, 1taly.

Ithaca (1) —P. R. DMclsaac, 107 Forest
HHome Dr., Ithaca, N. Y.; D. W. Bray,
Box 81, So. Lansing, N. Y.

Kansas City (6)—K. D. Benedict, 1032 E.
Alton  St., Independence, Mo.; J. F.
Ptacek, 16008 E. 17 St., Independence,
Mo.

Kitchener-Waterloo (8)—]. S. Keeler, Univ.
of Waterloo, Waterloo, Ont., Canada;
S. F. Love, 809 \Wellington St.,, N.,
Kitchener, Ont., Canada.

Las Vegas (7)—B. Il. Carder, 3005 \V.
Merritt, Las Vegas, Nev.; K. L. Dixon,
3368 Torrey Pines, Las Vegas, Nev.

Little Rock (6)—A. E. McDonald, 23
Southmont Dr., Little Rock, Ark.; S. L.
Berg, 1005 W. Kiehl, North Little Rock,
Ark.

London (8)-—G. \W. Parsons, 1201 Rich-
mond St., London, Ont., Canada; E.
Dubnicoff, 173 Oxford St., Apt. 12,
London, Ont., Canada.

Long Island (2)—W. T. Cooke, 1 Washing-
ton Ave., Glen Head, 1.. I., N. Y.; II. L.

Brownman, 576 Pontiac Rd., East
Meadow, .. 1., N. Y.
Los Angeles (7) -R. A. Lamm, 15573

Briarwood Dr., Sherman Oaks, Calif.;
M. M. Hatch, IRE Business Office, 1435
S. La Cienega Blvd., Los Angeles 35,
Calif.

Louisville (5)—-11. T. Smith, Kentucky
Rural Elec. Co-op Corp., 4515 Bishop
Lane, Louisville 18, Ky.; E. I.. Marven,
Sr., 811 Camden Ave., Louisville 15, Ky,

Lubbock (6)—I.. A. Pecase, 2607 49 St.,
Lubbock, Tex.; D. 1. Carver, 4516 23
St., Lubbock, Tex.

Miami (3)--G. A. Liedholz, 6060 S.\V. 114
St., Miami 56, I'la., Chairman and Acting
Secretary.

Milwaukee (5)—T. H. lioule, 1000 S. 56 St.,
West Allis 14, Wis.; K. J. Schlager, 1519
N. 118 St., Wauwatosa 13, Wis.

Mobile (3)—C. R. Hicks, 4128 N. Marietta
Dr., Mobile, Ala; E. G. Schone, Box
4102, Mobite, Ala.

Montreal (8)—II. H. Schwartz, 5212 King
Edward Ave., Montreal 29, Que., Can-
ada; A. Breton, Ecole Polytechnique, 2500
Marie Guyard Ave., Montreal 26, Que.,
Canada.

Newfoundland (8)—Chairman to be ad-
vised; 1°. A. Mulloy, 55 Calver Ave., St.
Johu's Newf., Canada.

New Orleans (6)—G. Allen, 4239 St. Charles

Ave., Apt. C, New Orleans 15, La.; N. R.
Landry, 6079 Louisville St.. New Orleans
24, lL.a.

New York (2)—I1. \\", Pollack, 300 Lennox
Rd., Brooklyn, N. Y.; M. ]. Lichten-
stein, 52 Sprain Valley Rd., Scarsdale,
N Y.

North Carolina (3)—\\. E. Lanford, 3260
Nottingham Rd., Winston-Salem, N. C.;
J. 1. Barron, Southern Bell T and T Co.,
Box 240, Charlotte, N. C.

Northern Alberta (8)—L.. N. Donovan, 24
Birch Dr., Box 136, St. Alberta, Alta.,
Canada; R. A. McLean, 9516 69 A St.,
Edmonton, Alberta, Canada.

Northern New Jersey (2)-—A. W. Parkes,
Jr., 200 Overlook Ave., Boonton, N. J.;
A. E. Iirsch, Jr., Bell Telephone Labs.,
Inc., Patent Dept. 3B-324, Murray Hill,
N.J.

Northwest Florida (3)—C. D. L.. Longaker,
156 Monahan Dr., Fort Walton Beach,
Fla.; K. L. Abney, 603 Magnolia Dr.,
IFort Walton Beach, Fla.

Oklahoma City (6)—D. I. Holaday, 2409
Maple Dr., Midwest City 10, Okla.; C. E.
Maupin, 2124 S. W, 68 St., Oklahoma
City 59, Okla.

Omaha-Lincoln (5)—]. A. Rogers, 3815
Marcy St., Omaha 5, Neb.; C. 1lyde, 312
Ferguson Hall, Univ. of Neh., Lincoln 8,
Neb.

Orlando (3)—W. L. Arbuckle, 3600 Squire
Lane, Orlando, Fla.; E. O. Houseman, Jr.,
1709 Antiqua Dr., Orlando, Fla.

Ottawa (8)—A. R. Molozzi, 82 Stinson Ave.,
Lynwood, Ottawa 6, Ont., Canada; R. H.
Tanner, 95 Dorothea Dr., Ottawa 1, Ont.,
Canada.

Philadelphia 3)—H. ]J. Woll, 123 Third
Ave., Haddon Heights, N. ].; ]. E. Snook,
Box 121, lartsville, Bucks Co., Pa

Phoenix (7)—L. C. Graham, 2038 W.
Solano Dr., Phoenix, Ariz.; J. A. Barkson,
Arizona State Univ., Tempe, Ariz.

Pittsburgh (4)—]J. Lempert, Westinghouse
Res. Labs., Beulah Rd., Churchill Boro,
Pittsburgh 35, Pa.; E. F. Sverdrup,
Carnegie Inst. of Technology, Dept. of
Elec. Engrg., Pittsburgh 13, Pa.

Portland (7)—-M. L. Morgan, 12907 S.\V.
62 Ave., Portland 19, Ore.; C. H. Moul-
ton, 1625 S.\V. 87 Ave,, ortland 1, Ore.

Princeton (2)—R. D. Lohman, RCA, Somer-
ville, N. J.; O. E. Dow, RCA Labs,
Princeton, N. J.

Quebec (8) —J. Y. Caron, 2555 Champ-
fleury, Apt. 4, Quebec 3, P. Q., Canada;
J. A, Cunmmins, 2041 Richer St., Apt. 8,
Ste-Foy, Quebec, Canada.

Regina (8)—S. K. Smith, c/o Saskatchewan
Govt. Tel,, 2350 Albert, Regina, Sask.,
Canada; G. H. Beuker, 2901 Athol St.,
Regina, Sask., Canada.

Rio de Janeiro—]. A. Wiltgen, Caixa Postal
450, Rio de Janeiro, DI, Brazil; C. ]J.
Chapin, c¢/o Riggs National Bank, Du-
PPont Circle Branch, 1913 Massachusetts
Ave., N.W., Washington 6, D. C.

Rochester (1)—]J. I.. Wheeler, 535 Rondo
Lane, Webster, N. Y.; D. W. Ilealy, Jr.,
Univ. of Rochester, River Campus Sta-
tion, Rochester 20, N. Y.

Rome-Utica (1)—C. W. Gordon, 104 N.
George St., Rome, N. Y.; W, P. Bethke,
1806 N. James St., Rome, N. Y.

Sacramento (7)—]. R. Kowalczyk, 3730 Las
Pasas Way, Sacramento 25, Calif.; W. G.
Urseny, 3904 Dell Rd., Carmichael, Calif.

St. Louis (6)—G. E. Barnard, 639 N. 69 St.,
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THAT'S ABOUT THE SIZE OF IT

Slap 10,000 pf of stable capacitance in just .176 of a
square inch of your circuit board with this new Corning
TY capacitor. It’s the TY09, the biggest of a small but
stable bunch.

All our TY’s give you ultrastable capacitive elements
of fused glass and foil. The new case and potting com-
pound eliminate inter-component, wire, or chassis short
circuits.

You’ll find TY’s mount easily because we space the
parallel leads uniformly on .100” grids and they’re
symmetrical with the case. Welding or soldering is easier,
too, with the gold-flashed Dumet leads. We weld them
to the conductive plates to give you greater strength.

Check this table for the TY sizes and ratings you need.
All of them perform at 300 volts from —55°C. to
+ 125°C. with no derating.
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_Capacitance Range pf
Min.| Max | Lt.oos"‘th.ow'\Tt.oos'"St.ozo" -
Tos| 1| 560 | .300" | 200" | .115" [ .200”
Tv07| 560| 1000 300 [ 300" | 115" | 200" | Tg
Tvos[1001 | 2700 | 500" | 300" | 115" | .400" | [ ‘

700" | 195" | 300" |

!

TY09,2701 | 10000 | .9G0"

Get more information fast from Corning Glass Works,
3902 Electronics Drive, Raleigh, North Carolina.

CORNING

Electronic Components
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East St. Louis, 1.; E. A, Kulhman, 9020
Cardinal Ter., Brentwood 17 Mo.

Salt Lake City (7)—]. E. Dalley, 3920 South
1380 Lkast, Salt Lake City 17, Utah;
D. F. Folland, 2132 Yuma, Salt Lake
City, Utah.

San Antonio-Austin (6)—\V. L.. Donaldson,
129 El Cerrito Circle, San Antonio 32,
Tex.; C. R, Graf, 10519 Burr Oak Dr.,
San Antonio 30, Tex.

San Diego (7)—I2. W. Carlson, 3154 Brem-
erton P’l, La Jolla, Calif.; A. C. Greeley,
2615 Kim PL, San Diego 11, Calif.

San Francisco (7)—S. F. Kaisel, Microwave
Electronics Corp., 4061 Transport St.,
Palo Alto, Calif.; Acting Secretary: A. T.
Waterman, Jr., Electronics Research
Lab., Stanford University, Stanford, Calif.

Schenectady (1)—1". G. Mihran, G.E. Re-
search lLab., Box 1088, Schenectady,
N. Y.; F. ]. Ellert, G.E. Co., Bldg. 37,
Rm, 578, 1 River Rd., Schenectady, N. Y.

Seattle (7)—R. M. Lundberg, 9115 N.E.
21 St., Bellevue, Wash.; . W. Early, 5318
Wallingford Ave., Seattle 3, Wash.

Shreveport (6)—R. M. Steere, 406 \V.
Florida Ave., Ruston La.; A. M. Ran-
dolph, United Gas Corp., Box 1407,
Shreveport, La.

South Bend-Mishawaka (5)—E. \V. Henry,
Univ. of Notre Dame, Dept. of Elec.
Engrg., Notre Dame, Ind.; J. S. Doty,
235 Oak Manor Dr., Elkhart, Ind.

Subsections

South Carolina (3)—]J. Taylor, 6417 West-
shore Rd., Columbia, S. C.; ]J. Bouvy,
4700 Oakwood Rd., Columbia, S. C.

Southern Alberta (8)—-C. W. Johnston, 27
Hendon Dr., Calgary, Alta.,, Canada;
W. L. Freek, Southern Alberta Inst. of
Technology, Calgary, Alta., Canada

Syracuse (1)—R. E. Gildersleeve, 110 S.
Burdick St., Fayetteville, N. Y.; F. J.
Bias, 419 Parsons Dr., Syracuse, N. Y.

Tokyo—Miyaji Tomota, Yokogawa KElec.
Works, Ltd., 3000 Kichijoji, Musashino-
Shi, Tokyo, Japan; Fumio Minozuma, 16
Ohara-Machi, Meguro-Ku, Tokyo, Japan.

Toledo (4)—R. B. Williams, Jr., 5945 Sum-
mit St., Sylvania, Ohio; H. R. Holmes,
3557 149 St., Toledo, Ohio.

Toronto (8)—\W. H. Anderson, 146 De-
Loraine Ave., Toronto 12, Ont., Canada;
J. L. Jordan, 157 Parkhome Ave., Willow-
dale, Ont., Canada.

Tucson (7)—R. L. Patterson, 5418 E. Sec-
ond St., Tueson, Ariz.; J. L. Dunn, 725
W. Comobabi Dr., Rt. 6, Box 319C,
Tucson, Ariz.

Tulsa (6)—R. C. Zongker, 4708 E. 23 St.,
Tulsa, Okla.; R. W. Mitchell, Jr., 5803
E. 31 St., Tulsa, Okla.

Twin Cities (5)—C. G. Compton, 1011
Fairmount Ave., St. Paul 5, Minn.; B, J.
Renk, 3904 Grimes Lane, Minneapolis
24, Minn.

United Kingdom (9)—Officers to be ad-
vised.

Vancouver (8)—D. H. ]. Kay, 4539 Im-
perial St.,, Burnaby, B. C., Canada;
D. T. Black, 4030 . Tenth Ave., Van-
couver 8, B. C. Canada.

Virginia (3)—A. C. Holub, 317 Cyuthia
Dr., Hampton, Va.; A. R, Richter, Amer.
Nat'l. Red Cross, Telecommunications,
617 E. Franklin St., Richmond 19, Va.

Washington (3)—C. R. Busch, 2000 N.
Vermont St., Arlington 7, Va.; J. E.
Voyles, 905 16 St. N.\V'., Suite 506, \Wash-
ington 6, D. C.

Western Massachusetts (1)—W. B. Con-
over, 100 Plastics Ave., Pittsfield, Mass.;
D. Corman, 142 Allengate Ave., Pitts-
field, Mass.

Western Michigan (4)—]. D. Barfus, 6482
52 St., S.E., Grand Rapids 8, Mich.; J.
Czerniak, 2744 Bellevue Rd., Muskegon,
Mich.

Wichita (6)—E. Piper, 5711 Perryton,
Wichita, Kan.; D. E. Schowalter, 833
Perry, Wichita 3, Kan.

Williamsport (4)—]. J. Degan, 117 Eldred
St., Williamsport, ’a.; Secretary to be
advised.

Winnipeg (8)—LE. Bridges, Univ. of Mani-
toba, Dept. of Elec. Engrg., Winnipeg,
Man., Canada; R. I. Punshon, Canadian
Broadcasting Corp., 540 Portage Ave.,
Winnipeg, Man., Canada.

Buenaventura (7)—F. H. Lund, 270 Avo-
cado L, Camarillo, Calif.; K. L.. Butler,
USN Missile Ctr., Box 13, Point Muga,
Calif.

Burlington (5)—R. A. Wilcox, Box 561, Apt.
120, Burlington, lTowa; P. D. Keser, Box
123, Burlington, lowa.

Cambridge (4)—-I’. ]. Riley, 614 Hal-Bar
Dr., Cambridge, Ohio; R. \W. Allen, 1700
N. 14 St., Cambridge, Ohio.

Catskill (2)—R. Rhodes, 3 Alder St., Red
Hook, N. Y.; . N. Conklin, 38 Apple-
tree Dr., Rhinebeck, N. Y.

Crescent Bay (7)-]. B. Lewi, 28860 Self-
ridge Dr., Malibu, Calif.; L. C. Parode,
Itughes Communications Div., Bldg. 110,
MLS.107, Box 90902, Los Angeles 45, Calif.

East Bay (7)—E. A\, Aas, 2684 Kennedy St.,
Livermore, Calif.; T. Hamm, Jr., 4364
Colgate Way, Livermore, Calif.

Eastern North Carolina (3)- -\". D. Duncan,
Country Club Homes, Apt. K-3, Ra-
leigh, N. C.; J. S, Hill, 11, 2114 Bucking-
ham Rd., Raleigh, N. C.

Fairfield County (1)--R. Townsend, 56
Gardiner St., Darien, Conn.; L. Pritkin,
2 Boxwood Rd., Norwalk, Conn.

Lancaster (3)—W. I’. Bennett, RCA Victor
Div., New Holand Dr., Lancaster, Pa.;
A. L. Morehead, Route 1, Conestoga, Pa.

Las Cruces-White Sands Proving Ground
(6)—1. Coleman, Rt. 1, Box 4B, las
Cruces, N. M.; Secretary to be advised.

Lehigh Valley (3)- M. C. Waltz, Bell Tele-
phone Labs., 555 Union Blvd., Allentown,
Pa.; F. H. Levien, 3936 \Wordsworth St.,
Allentown, Pa.

Memphis (3)-—Brother I. J. Haas, Christian
Brothers College, Memphis 4, ‘Tenn. H. L.
Althaus, Christian Brothers College,
Central and East Pkwy., Memphis 4,
Tenn.
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Merrimack Valley (1)-~M. E. Wright, 25
Hanover St, Newbury, Mass.; G. ].
Kirwin, 44 Remington St., Lowell, Mass.

Mid-Hudson (2)—R. ]J. Domenico, IBM
Research Lab., PPoughkeepsie, N. Y.;
W. Cadden, 67 Round Hill Rd., Pough-
keepsie, N. Y.

Monmouth (2)—P. E. Grifith, 557 Cedar
Ave.,, West lLong Branch, N. ].; V. E.
Reilly, 25 Lenox Rd., Eatontown, N. J.

Nashville (3)—G. P. McAllister, 2923 Twin
Lawn Dr., Nashville 14, Tenn. W. B.
Kincaid, Jr., 210 Graeme Dr., Nashville
14, Tenn.

New Hampshire (1)—F. J. Safford, 71 Con-
cord St , Nashua, N, H.; W. R, Lowe, 12
Rockland St., Nashua, N. H.

Northern Vermont (1)—R. A\. Marcotte,
Valleyview Dr., RD 1, Essex Junction,
Vt.; W. C. Chase, WDEV, 9 Stowe St.,
Waterbury, \'t.

Orange Belt (7)-—R. D. Smith, 1719 Elaine
St., Pomona, Calif.; R. G. lrvine, 2819
Rhodelia Ave., Claremont, Calif.

Palm Beach (3)-—R. I°. Wernlund, 2115
Lake Bass Circle, Lake Worth, Fla.; V. F.
Adams, Jr., 521 Inlet Rd., N. Palm Beach,
Fla.

Panama City (3)—J. F. Ault, 1305 Cornell
Dr., Panama City, Fla.; R. C. Lowry,
2342 Pretty Bayou Dr., Panama City, Fla.

Pasadena (7)—\W. S. Baumgartner, 1400
St. Albans Rd., San Marino, Calif.; D). D.
Erway, 2831 Paloma St., Pasadena, Calif.

Piedmont (3)—H. S. Landes, Deerpath Rd.,
Bellair, Charlottesville, Va.; \WW. A. El-
more, 114 Buckingham Rd., Charlottes-
ville, Va.

Pikes Peak (6)—B. |. Bittner, Garden of
the Gods Rd., Black Forest, Colo.; A. O.
Behnke, 204 Westcott Ave., Colorado
Springs, Colo.

Reading (3)—L. H. Von Ohlsen, Jr., 2015
Bernville Rd., Greenfields, Reading, Pa.;
R. M. LeLacheur, 1637 Dauphin Ave.,
Wyomissing, Pa.

Richland (7)—E. M. Sheen, 604 Blue, Rich-
land, Wash.; M. R. Wood, Jr., 1915 Harris,
Richland, Wash.

San Fernando Valley (7)—K. W. Marsh,
8936 Garden Grove Ave., Northridge,
Calif.; B. A. Copeland, 11636 Andasol
Ave., Granada Hlills, Calif.

Santa Ana (7)—R. W. Johnson, 9372 Hill-
view Rd., Anaheim, Calif.; M. S. Elliott,
13501 Wheeler Pl., Santa Ana, Calif.

Santa Barbara (7)—R. S. Hutcheon, 714
Chiquita Rd., Santa Barbara, Calif,;
G. L. Sayre, 262 Ravenscroft Dr.,
Goleta, Calif.

Southern (7)—P. Diamond, Perkin Engrg.
Corp., 345 Kansas St., El Segundo, Calif.;
G. W. Mousel, 909 McCarthy Court, El
Segundo, Calif.

Southwestern Ontario (8)—C. M. Jackson,
815 Mercer St., Windsor, Ont., Canada;
G. B. Walker, 2557 Gail Rd., Windsor,
Ont., Canada.

Tidewater (3)—]. S. Bell, Jr., 720 Sterling
Point Dr., Portsmouth, Va.; M. S. Mc-
Kenney, Flight Research, Ine., PP. O. Box
1-F, Richmond, \'a.

Victoria (8)—C. L. Madill, 2786 Murray
Dr., Victoria, B. C., Canada; A. M. Bax-
ter, 620 Rockland Place, Victoria, B. C.,
Canada.

Westchester County (2)—S. K. Benjamin,
59 Cooper Dr., New Rochelle, N. Y.; J. Il
Millman, 9 Bryant Crescent, White
Plains, N. Y.

Western North Carolina (3)—¥F. F. Bate-
man, 926 Stanfield Dr., Charlotte 9, N. C.,
C. W. Whitley, 2810 Dunlavin Way,
Charlotte, N. C.
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BCAY Precision Random Noise Generators

1 ke to 1000 mc . . . zrllé’flﬂﬂ'N(fI{C’

The Therma-Node is a basic noise source which provides extremely high
accuracy by utilizing a basic noise generation technique — thermal noise
from a heated resistive element.

¢ Noise figure to 10 db e Output impedance, 50 ohms unbalanced
® Accuracy 0.1 db e Operates from line or 24 V dc . . .

2 — 1000 mc, Price $550.00, f.o.b. factory. ($605.00 F.A.S., N. Y.)
1 ke — 300 mc, add $135.00 ($149.00 F.A.S., N. Y.)

1 mc to 3000 mc . . . M&'yﬂ"Nﬂdf 3000

The Mega-Node 3000 is a calibrated random noise source providing out-
put over a wide frequency and power range. It employs a coaxial-type
noise diode with a tungsten filament as a temperature-limited noise
generator.

® Noise figure, 0-20 db ¢ OQutput impedance, 50 ohms unbalanced
e Accuracy +.25 db below 250 mc, +1.0 db below 2000 mc, +1.5 db at
3000 mc

Price $790.00, f.0.b. factory. ($869.00 F.AS., N. Y.)

3 mc to 500 mc . . . Mfyﬂ"Nﬂdé’wan

The Mega-Node 403-A is a calibrated random noise source providing
precise operation over a more limited frequency range at proportionately
lower cost.

® Noise figure, 0-19 db e Output impedance, 50 ohms unbalanced
® Accuracy +0.5 db

Price $375.00, f.0.b. factory. ($413.00 F.A.S., N. Y.)

wssswes ' Microwave Mega~Nodes

The Microwave Mega-Nodes are precision machined and plated wave-
guide fixtures, utilizing argon, fluorescent, or neon gas discharge tubes.
Single power supply operates all units. (Power Supply Price, $125.00.)

Microwave 13800 FAs. N Y)

¢ Noise output of 15.8 +.025 db for fluorescent tubes, 15.45 +0.2 db
Mcgﬂ'ﬂﬂdfs for argon, 18.0 +0.2 db for neon. Supplied with power cables and fittings
Price $175.00 up. ($193.00 F.A.S., N. Y)

COMPLETE NOISE MEASUREMENT TEST SET

The Rada-Node complements the Kay line of noise sources in pro-
viding a complete, precision, radar noise figure measuring set,
designed to cover the entire range from 5 mc to 400 mc. With
optional higher-frequency noise sources available separately when
required, this range may be extended to 26,500 mc. It can also be
adapted for TV and other applications.

Features: The Rada-Node consists of two broad band IF ampli-
fiers, an IF detector probe, a single noise diode, an electronically-
regulated IF power supply, and noise diode and gas tube power
supplies. With optional equipment, it may be used as an IF noise
source operating in the 5-3000 mc range or as an RF noise source
in the 1120-26,500 mc range. The {F detector probe may be adapted
to fit various size tube sockets.

The IF input is fed through switched attenuators, totaling 21 db,
and a single, fixed 3-db (2x power) step to the IF amplifiers. These
amplifiers, centered at 30 mc and 60 mc, are 14 mc wide and have

a gain of 70 db. Each contains a 2-db “interpolation” gain control,
as well as “course” and “fine"” gain controls common to both
o amplifiers. Each amplifier consists of six successive stages of IF

amplification and a detector. The detector output is monitored by a
Catalog No. 600-A calibrated db meter and is fed to the video output.

Price: $1595.00 f.0.b. factory ($1755.00 F.A.S., N.Y.)

e EASY, STABLE MEASUREMENT KAv

o BROAO BANOD IF AMPLIFIERS
ELECTRIC COMPANY

MAPLE AVENUE -+ PINE BROOK, MORRIS COUNTY, N. J.
DEPT. -9 CAPITAL 6-4000

e COMPLETE FREQUENCY COVERAGE
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accurate
amplification
of low-level
signals from

DC to
beyond 200 kc?

Just use a KIN TEL
121A/A solid-state
DC Amplifier

The KINTEL 121A/A is a non-inverting amplifier
with response from DC to beyond 200 kc. It
has fixed gains of 0, +1, +10, +20, +39,
=50, +100, +-200, +300, +500, and +1000,
and a control that adjusts any fixed gain from
X1 to X2.2. Amplification is stable within
0.01%, accurate within 0.1% for all gains
other than +1 (0.2% accuracy at +1), linear
within 0.005% for outputs up to =15 volts
DC with loads of 200 ohms or more. Input
impedance is greater than 10 megohms (less
than 500 pf to 50 kc); output impedance is
less than 0.3 ohm and 50 zh. Frequency re-
sponse is flat within 0.25% to 2 ke, within
4% to 10 ke, within 3 db to 200 kc. Drift is
less than 2.0 uv equivalent input for over
40 hours at +1000 gain. Equivalent input
noise at +1000 gain is 3 uv peak-to-peak in a
20-cps band, 3 uv RMS in a 50-kc band. Output
capability is +15 volts into 200 ohms, +100
ma into 10 to 100 ohms. Amplifier fits standard
KIN TEL cabinets and modules. Price $1000.

Representatives in all major cities

S ism =N
2 - ==

e S e

ELECTRONICS.INC

KINTEL DIVISION

5725 Keorny Villa Road, Son Diego 12, Colif.
Phone 277-6700 (Area Code 714)
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ASSOCIATION ACTIVITIES

The 39th Annual EIA Convention will
be held June 18-20, 1963, at the Pick-
Congress Hotel in Chicago, Executive
Vice President James D. Secrest has an-
nounced. A majority of the Committee on
Arrangements, appointed by Past Presi-
dent L. Berkley Davis, favored this date
after the Board of Directors had indicated
it no longer favored holding the convention
during the week of the Parts Show. Mr.
Secrest pointed out that the Association
will be returning to a schedule followed for
a number of years before tying in with the
Parts Show. The later date also will permit
a wider separation between the Spring
Conference and the Annual Convention.
. . . EIA’s annual statistical and textual
review of the state of the electronics in-
dustries, previously called the EIA Fact
Book, will be published in early August
bearing a new name, a new format, and
containing a vast amount of new informa-
tion never before consolidated into a single
volume. The EIA Marketing Services De-
partment, which prepares the traditional
best-seller, changed the name of the publi-
cation this year to EIA Year Book. Un-
published last year because of a reorganiza-
tion within the department, it will be con-
tinued as an annual publication. Depart-
ment Director Frank W. Mansfield (Syl-
vania Electric Products, Inc.) said the 85-
page Year Book will review the shape of
the industry in 1961 in greater detail than
the old Fact Book. A dozen charts and 70
tables support the text. A limited number
of copies will be sent to EIA member-com-
panies. Additional copies may be obtained
by check or money order from the Office of
Information, EIA Headquarters, at $1 a
copy for member-company representa-
tives. The price is $2 for non-members. . . .
The EIA Marketing Services Department
announced it is soliciting participation of
microwave component manufacturers in
its forthcoming quarterly statistical pro-
gram. Factory dollar sales data will be
compiled on 16 line items including iso-
lators, circulators, attenuators, switches,
harmonic generators, mixers, and similar
microwave components by material types
such as ferrite and semiconductor. Re-
search and development figures will also
be collected. All U. S. manufacturers of
microwave components are eligible to par-
ticipate by reporting their dollar sales data
each quarter to E1A for which they will re-
cieve the consolidated industry figures in
return. Data will be compiled beginning
with the first quarter 1961. Manufacturers
who wish to participate are asked to con-
tact the Marketing Services Department,
EIA Headquarters. The reporting program
is sponsored by the Microwave Compo-
nents Section, EIA Industrial Electronics
Division, chaired by Dr. Howard Sharf-

| man (Raytheon Co.).

I

GOVERNMENTAL AND LEGISLATIVE

Publication of a new magazine for busi-
nessmen was announced by Secretary of
Commerce Luther H. Hodges. The new
weekly, entitled “International Com-
merce,” succeeds the old “Foreign Com-
merce \Weekly,” published under various
names and titles since 1880. The first issue
of “International Commerce” describes
more than 300 specific opportunities for
U. 5. trade and investment abroad. It
also lists upcoming construction projects
around the world, contains a market sur-
vey of prospects in Cameroon, a full-scale
review of the business outlook in oil-rich
Kuwait, how-to-do-it stories for exporters,
in-depth economic reviews, a calendar of
events for international traders, and other
features, Mr. Hodges said. Subscription
for “International Commerce at $16 a
year ($5 additional for foreign mailing)
may be placed with the Superintendent of
documents, U. S. Government Printing
Office, Washington 25, D.C., or with Com-
merce Field Offices. Air mail service is
available to domestic subscribers at an
additional charge of $21.85 to cover post-
age. The price of a single copy is 35 cents.

MILITARY AND SPACE

A set of management principles for
common use by contractors of the Depart-
ment of Defense and the National Aero-
nautics and Space Administration in man-
aging complex development projects has
been adopted by the two agencies. These
principles are incorporated in a document
entitled “DOD and NASA Guide, PERT
COST System Design,” which is expected
to be published July 1. PERT was ex-
plained as a management system useful in
planning and managing complex develop-
ment and construction programs and for
forecasting the utlimate ability of con-
tractors to meet scheduled target dates.
PERT COST is the application of cost to
the system which enables both contractor
and program manager to forecast possible
overrun or underrun of time and cost in
sufficient time to take preventive action.
The basic PERT (program evaluation and
review technique) was first introduced to
Government-industry use in 1958. Since
then it has been applied largely to evalua-
tion of schedules and time-related prob-
lems where it has met with “such wide
success” that it is being extended to pre-
diction and control of cost, the agencies
said. Since NASA and Defense use vir-
tually the same industrial base, the sev-
eral approaches to the development of
PERT systems could have required a con-

(Continued on page 404)

* The data on which these NOTEs are based
were selected by permission from Weekly Report
issues of June 11 and 25 and July 2 and 9. 1962, pub-
lished by the EKlectronic Industries Association,
whose helpfulness is gratefully acknowledged.
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PD Helical Membrane cable marks a new step in the state
of coaxial cable art for missile, missile launching and
atomic energy instrumentation applications.

1t combines all the outstanding advantages of PD air
dielectric coaxial cables—Ilow attenuation, excellent fre-
guency response, uniform electrical properties over wide
temperature variations and unlimited operating life—
with even greater speed of propagation and, when used
with a Teflon® helix, higher heat resistance.

The inner conductor is coaxially supported by a
polyetnylene helix within a commercially pure, seamless
aluminum outer conductor. For applications involving

¥ J
1 :
|

PELIGAL MR RBEAN

high temperatures (1C0° C-250° C), PD Helical Mem
brane cable with Teflon® substituted for polyethylene
is ideal.

PD Helical Membrane cable of 50, 75 and 100 ohm
impedance is fabricated in 1000-foot continuous lengths
and in standard sizes of 14", 34" and 1" diameters; other
sizes from 3" to 154" on order. Complete cable systems,
including attachments and connectors, are available.
Your Phelps Dodge representative will be glad to give
you additional information. PD Helicai Membrane cable
is made by Phelps Dodge Copper Products Ccrporation
at Yonkers, N. Y.

CORPORATION ¢« 300 PARK AVENUE, NEW YORK 22, N.Y
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New, econo(nica!_
15/16" dia. 5-watt wirewound
variable resistors

Versatile Series AW

Available with: 7 Bushing Mounting 2 Twist Tab Mounting
3 Pull-on, Push-off Switch 4 Straight Tandems § Concentric Tandems.
(The new Series AW wirewound controls can also be used with
CTS Series 45 '%¢” dia. }5-watt carbon control to make any combina-
tion of straight or concentric tandems desired.) Series AW can be
supplied in L and T pads. Element wire can be soldered to end
terminals if required.

Priced less than larger diameter lower wattage commercial wire-
wound variable resistors. Unique high temperature heat resistant
winding core and liner permit a 5-watt rating at 25°C, or a 4-watt
rating at 55°C derated to no load at 105°C. Resistance range is
one ohm through 25,000 ohms, linear taper. The unit is completely
enclosed for full protection.

Write for Catalog 2100. (West Coast Inquiries to Chicago Tele-
phone of California, Inc., 1010 Sycamore Ave., So. Pasadena, Calif.)

CTS OF ASHEVILLE, INC.
SKYLAND, NORTH CAROLINA

SUBSIDIARY OF CTS CORPORATION o ELKHART, INDIANA
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(Continued from page 384)

tractor to use dilferent systems for differ-
ent jobs, the agencies said. Adoption of a
single approich by the DOD and NASN is
expected  to minimize such  dilferences.
Contractors may secure copies of the DOD)
and NASA guide from Government Print-
g Oftice, Washington 23, D.C. These are
expected to be available after July 1.

ENGINEERING

Organic semiconducters are still in their
infancy. How will they affect our tech-
nology when they grow up? That question
is explored in a report published by the
Commerce Department’s Office of T'ech-
nical Services. The report is one of a series
being specially prepared under the direc-
tion of the Office of Technical Services as a
new service to science and industry. The
report emphasizes that “industrial mana-
gers, with the spectacular history of silicon
and germanium semiconductors fresh in
mind and with thermoelectrics looming as
a technological bonanza, are keeping a
watchful eve on research related 1o the
electrical properties of organic materials.”
Research into organic semiconductors and
their applications has heen spurred by al-
leged Russian advances in the feld, ac-
cording to the report. The Russians claim
to have produced stable, electrically con-
ductive materials by subjecting acrylic
resins to jonizing radiation. Both the poly-
acrylonitrile and siticon-acrylonitrile types
of polymers are said to be under test at the
Institute of Semiconductors in Leningrad.
Although literature dealing with the in-
dustrial applications of organic semicon-
ductors is relatively sparse, the report
notes that the most signiticant documents
dealing with the subject are those resulting
from government-sponsored rescarch proj-
ects. The report is “Organic Semicon-
condictors—Their  Technological  PProm-
ise.” Clyde Williams and Company, for
OTS. 19 pages. (Order PB 181 037 from
Or1Ss, Ul S, Department of Commerce,
Washington 25, D.C., price 50 cents.)

BUILDING THE FUTURE
IS A BIG JOB!

The radio-electronic engineers who form the
membership of the Institute of Radio Engi-
neers must remain years ahead of actual
production, in order to pave the way for the
products of tomorrow, through research and
development today.

The special issues of “Proceedings of the IRE”
help these men transform the theory of today
into the production lines of tomorrow.

Special issues on special subjects are more
than usually helpful, but every issue of
“Proceedings of the IRE” is filled with facts
and figures.
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DOU BLED PERFORMANCE Bandwidth and speed have

both been doubled in Mincom's Series G-100 Recorder/Reproducer. This superb all-purpose
system now has a Direct response of 300 cycles to 600 ke at 120 ips. At 60 ips FM response is dc
to 20 ke (extended), dc to 10 ke (standard). With fourteen interchangeable analog or FM tracks in
one standard rack, the G-100 is now even better equipped for its job of static or dynamic testing —
with Mincom’s reliable simplicity. Plug-in card system record/reproduce modules and Mincom’'s
exclusive DC tape transport reduce maintenance down time to a minimum. Write today for details
and complete specifications.

Mincom Division 3m

Los Angeles 25, California « Washington 4, D.C.

PROCEEDINGS OF THE IRE September, 1962
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EXTENDED
RANGE

More Accurate
Calibration

e
Model 64A
PRECISION

STEPATTENUATOR

-
ceeeto e,

.® .

B | 4053

Specifically designed to meet your
most exacting requirements for ac-
curacy and reliability, the Model
64A Stepattenuator, covering the
range from 0 to 64 db in 0.1 db steps.
includes these exclusive Weinschel
features:

NEW C(alibration data of the highest
commercially available accuracy—0.02 db
per 10 db—permanently mounted on the
front panel for fast, easy reference

NEW Actual operable frequency range
—DC to 2 KMC

NEW Simplified readout

NEW O0ne male and one female Type
N connector for each drum to reduce the
need for adapters

For complete specifications on the
Model 64A Precision Stepattenua-
tor, or for information on special
models to meet other requirements,
contact our Application Engineering
Department.

WEINSCHEL

ENGINEERING

-

10503 METROPOLITAN AVENUE
KENSINGTON, MARYLAND
Tel.: 948-0141 (Area Code 301)
TWX: KENS 446
In California: 631 Wilshire Blvd.
Santa Monica
TWX: SMON 7185
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Charles F. Horne (A’35-SM’33-1"38)
has been clected President of the Elee-
tronic  Industries Association for 1962-
1963. He is President of General Dy-
namics/Pomona, Pomona, Calif., and of

General  Dynamics/Electronics,  Roches-
ter, N. Y., and a Senior Vice President of
General Dynamics.

He is both a veteran naval officer and
electronics  engineer, who had a dis-
tinguished career before retiring from
Government service to enter the clec-
tronics industry. In 1926, he was gradu-
ated from the Naval Academy. He did post-
graduate. work at the Navy's graduate
school in communications and electronics,
and in 1935 he received the M.S. degree in
communications and electronics from Har-
vard University. During World War 11,
he was a communications and radar officer
in the Pacific, receiving several combat ci-
tations and campaign ribbons. From 1946
to 1948, he was Deputy Chief of Naval
Communications. On loan from the Navy
to the Civil Aeronautics Administration in
1949, he was acting director of the Federal
Airwavs Division. Upoun his retirement
from the Navy in 1951, with the rank of
Rear Admiral, he was appointed Civil
Aeronautics Administrator, serving in that
capacity until 1953. [n that same vear, he
joined General Dynamics’ former Convair
Division as manager of its Pomona Op-
erating Division.

During 1960-1961, Mr. Horne was a
niember of the IRE Board of Directors. He
has been a member of the EIA Military
Products Division, Policy Committee, and
Chairman of its Military Systems and
Management Relations Committee. He is
also West Coast advisor to the Radio Tech-
nical Commission for Aeronautics, member
of the Board of Directors of the Armed
FForces Communications and Electronics
Association. He served as Chairman of the
Board of Directors of the Southern Cali-
fornia Industry Education Council and is
a member of the Advisory Board of the
Los Angeles International Science Center
and Space Museum, and the U. S. Cham-
ber of Commerce Education Committee.

Robert Munk
(NI'56) has joined
the technical staff
of Electro-Optical
Systems, Inc., as
Chief Scientist of
the company’s Ad-
vanced Electronics
and  Information
Systems  Division. A
In this position he
will be responsible for systems research and
analysis activities for space vehicles and
weapon systems,

Prior to joining Electro-Optical Sys-
tems, he was Chief Scientist and Ad-
vanced Svstems Engineering Manager for
Ryan Aeronautical Corp., San Diego,
Calif., responsible for new business
planning, the preparation of proposals and
the management of study programs. Be-
fore that he was manager of the Special
Equipment Development Department of
Litton Systems, Inc. Before joining Litton,
he was head of the Pershing missile guid-
ance and control section for The Martin
Company.

Mr. Munk received his B.E.IX. and
M.E.E. degrees from the Polytechnic In-
stitute of Brooklyn. He is a mentber of the
National Society of Professional  Engi-
neers.

KX

T'he appointment of Dr. John P. Nash
(M'33-8SM'54) as a Vice Prestdent of the
Lockheed Mlissiles and Space Co. was
announced reeently. He has been director
of the company’s research activities since
1959, and in March, 1962 became Director
of the Research and Engineering Labora-
tories. In his capacity as Vice President, he
will continue to provide executive direction
over the company’s Research and lingi-
neering orgamzation.

e has been with Lockheed since 1957,
He was first manager of the Intormation
Processing Division, and in 1958 became
associate director, Communications and
Controls Research. From 1940 te 1946, he
was an assistant professor of mathematics
at the University of Notre Dame. From
1942 to 1946, he was a staff member of the
M1l Radiation Lab., and from 1946 to
1950, a research physicist with Kimberly-
Clark Corp. From 1930 to 1957, he was,
successively, assistant professor, associate
professor and full research professor in ap-
plied mathematics at the University of
[inois.

Dr. Nash received the B.A. degree in
mathematics from the University of Cali-
fornia, Berkeley, in 1936, the M.A. degrec
from Rice Institute in 1938, and the I’h.D).
degree from Rice in 1940.

Appointment of
H. Malcolm Ogle
(5'40-A"41-5M’50)
as assistant to the
president of Applied
Systems, Palo Alto,
Calif., has been an-
nounced. Before
joining Applied Sys-
tems, he worked for
twenty-one  years
for General Electric Company, managing
such projects as the developmeny of elec-
tronic instruments and systems for nnclea

(Continaed on paye 1o.1)
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New Nanosecond™®
Pulse Transformers
for Ultra-miniature,
Ultra-high Speed
Applications

Digital circuit designers will find
the new Sprague Type 43Z Nanosec-
ond Pulse Transformers of consider-
able interest. These tiny transformers
have been carefully designed for the
all-important parameter of minimum
rise time at high repetition rates up
to 10 mc.

The new Type 43Z series is com-
prised of a broad line of 72 pulse
transformers in 10 popular turns ra-
tios. They are Sprague’s latest addition
to the most complete listing of pulse
transformers offered by any manufac-
turer for use in digital computers and
other low-level electronic circuitry.

Type43Z PulseTransformersarede-
signed so that the product of leakage
inductance anddistributed capacitance
is at a minimum. They are particularly
well suited for transformer coupling
in transistor circuits since transform-
ers and transistors are very compatible
low impedance devices. Nanosecond
transformers are equally suitable for
transmission line mode of operation,
in twisted-pair transmission line cou-
pling, and in regenerative circuits.

The epoxy-encapsulated “pancake”
package is excellent for both etched
wire board or conventional chassis
mounting. To simplify etched-board
design, these ultra-miniature pulse
transformers are available with leads
terminating at the side or the bottom
of each unit.

For complete technical information
on Type 43Z Nanosecond Pulse
Transformers, write for Engineering
Data Sheet 40235 to Technical Liter-
ature Section, Sprague Electric Co.,
235 Marshall St., North Adams, Mass.

*millimicrosecand

PROCEEDINGS OF THE IRE

NEW . .. for "Bread-Boarding"
Your Circuit Designs . . .

Contains 12 spe-
cially-selected
Sprague Type 327
miniature pulse trans-
formers in clear,
hinged-lid plastic
case, camplete with
simple instructions.

B SPRAGUE 100241 EXPERIMENTAL.
PULSE TRANSFORMER ASSORTMENT

your specific application.

‘ ® Helps you choose the right pulse transformer for

® Puts at your disposal 58 turns-ratio/primary-
inductance combinations, providing the param-
eters required in most electron tube or tran-

[ sistorized circuits.

43 millihenries.

@® Primary inductances from 160 microhenries fo

Turns ratios from 1:5 step-up to 6:1 step-down.

@ Potted, pre-molded case construction facilitates

bread-board wiring, permits frequent re-use.

Once you determine needed transformer characteristics, it’s easy to

' get production quantities to your exact requirements from Sprague’s

' broad line of hermetically sealed or encapsulated pulse transformers.

SPRAGUE

For fast delivery or additional In«
formation on the 100Z41 Pulse
Transformer Assortment, see your
Sprague Products Co. Industrial Dis-
tributor, or write Sprague Electric
235 Marshall

Company, Street,

| North Adams, Massachusetts.

5.432
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THE MARK OF RELIABILITY

“Sprague’ and ‘@) are registeres siademarks of the Sprague Electric Co.
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RADIATION EFFECTS OPERATION
will use equipment such as this
pulsed nuclear test reactor to solve
radiation problems. Capabilities
exist for both simulation and
basic research in radiation effects,

September, 1962



... OF DEFFENSE TECHNOLOGIES

HARDENED ELECTRONICS, such as
this Thermionic Integrated Micro
Module board, are being developed.
TIMM circuits operate above 500°C.
and can tolerate 1000 times more
radiation than conventional circuits.

PROCEEDINGS OF THE IRE

NUCLEONICS

The damaging effects of radiation from nuclear weapons and
space have introduced a whole new class of problems in the
design of electronic systems and support equipment. For
example, gamma radiation ionizes air to provide leakage
paths for stray currents. Conventional insulating materials
become partial conductors. The performance of transistors
and ferrites is altered and voltages are induced in coils,
wires, and cables. Van Allen radiation darkens the windows
of space vehicles and causes deterioration of semi-conductor
materials, such as solar cells.

The creation of systems and equipment to function reliably
in these environments requires special test facilities, skills
tools, and knowledge that have been developing at General
Electric for more than twenty years. A newly organized
Radiation Effects Operation is now integrating nuclear and
electronic disciplines (nucleonics) and further developing
the capabilities of the Company in this new field.

NUCLEAR DETECTION SYSTEM
(NUDETS-477L) is the first defense sys-
tem combining nuclear and electronic
technologies. It is being developed
for U. S. Air Force to locate and meas-
ure any nuclear explosion in U. S.

SHIELDING OF SPACE VEHICLES
from radiation may be possible by
surrounding them with magnetic
energy. This new concept, under
study for NASA, may alleviate the
need for heavier solid shielding.

ngress ls Our Most Important Product

GENERAL @ ELECTRIC

DEFENSE ELECTRONICS DIVISION

September, 1962

ELECTRO-HYDRAULIC HANDYMAN
is an example of remotely operated
servo systems being produced to
manipulate radioactive materials for
routine tasks as well as highly
specialized nuclear research projects.
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Low=noise TWTs ...
wide dynamic range

NOISE FIGURE — 6.0 DB
f= 3.0 KMC |

-90 -80 -70 -60 -50 -40 -30 -20 -10
P,, IN DBM

Huggins low-noise traveling wave tubes provide 10 DBM minimum
saturation Poyt over major portions of octave bandwidths—coinci-
dent with low-noise performance. An example is the HA-89 charac-
teristics shown above. The low noise figure plus high Pout results in
the maximum degree of linear operation consistent with the present
state of the TWT manufacturing art.

S-band low-noise tubes perform at extremely low noise levels,
shown typically below, in solenoids requiring 150 watts maximum
power and weighing 25 pounds.

f IN KMC

BROADBAND OPERATION

Noise figure in DB

% IRE People

(Continued from page 424)

reactors and jet engines. He holds twenty-
five U. 8. Patents on control svstems and
devices. Most recently he was manager of
Geuneral Electric Plasma Diode Project a
Vallecitos Atomic Labs., Pleasanton, Calif.
At Applied Systems, Ogle wil supervise
the development of instrumentation in the
thermoelectric  and  thermionic energy
fields.
Mr. Ogle holds a B.S in electrical cu

wneert n loh S \
In 1946 he received the Charles A. Col
\wiard for deve
He is 4 member of the American Rocket
Society and the American lustitute of
Electrical Engineers.

oo

William E. Seaman
(M'55) has been ap-
pointed to the posi-
tion of Manager of
Engineering of Ra-
diation Counter
Laboratories, Inc.,
Skokie, Tl He will
be responsible for
all engincering, re-
search and devel-
opment work within RCL..

Previously, he headed his own engi-
neering consulting firm, William E. Sea-
man and Associates of Woodside, Calif.
He has also held key posts with Ampex as
Chief Engineer, Instrumentation Division,
and with the Ernest O. Lawrence Radia-
tion Laboratory of the University of Cali-
fornia at Berkeley. In the latter position
he was responsible for the development of
a wide range of nuclear instrumentation.

Mr. Seaman is a graduate of the Uni-
versity of California (1949), a member of
ISA, American Management Association,
and other professional organizations.

03
<

Whitney M. Silhavy (A’40) has been

named Technical Assistant to the Presi-
dent of Varian Associates. Succeeding Mr.

OPTIMIZED

22 f IN KMC 23

OPTIMIZED Silhavy as Manager, Field Lnginecering,

Palo Alto Tube Division is Clifton Rock-
e e 11 wood (S'48-A’50-M'S6), formerly Man-
T a

§s."L | [ | - e . ager, Applications Engineering.

"45'!"" trengennngensagesatonesenas (s R S 3 5.5 i Manager of Tube Iield Engineering
£4 : S 5.4 since 1954, Mr. Silhavy joined Varian in
iao: 53 i 1952 as Assistant Director, Applications

Engiueering. Prior to that he was em-
ployed by the Sperry Gyroscope Co. in a
number of technical sales and engineering
positions. He attended Pacific State Uni-
versity, UCLA, and Oregon State College.

Mr. Rockwood joined Varian in 1951
after holding positions with the Inter-
mountain Broadcasting Co. and as an
electronics technician for the U. S. Army
during World War II. He received his
B.S.E.E. in 1930 from the University of
Utah. He is a member of Tau Beta Pi and
the Electronic Sales Managers Associa-
tion.

Huggins low-noise tubes carry a 1500 hour warranty.

Contact Huggins for further TWT information, including modifi-
cation of standard tubes to your system specifications.

LABORATORIES INC.

\NS
66

's) monulacture
grdevelopment
enqmetnnq
AT 73
reseorch é"

L oa“o 999 East Arques Avenue * Sunnyvale, California ES
= Regent 6-9330 . TWX SUNV 908 o ,
(Continued on page 504)
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ALITE"

CERAMIC-TO-METAL SEALS

FROM ONE COMPLETELY INTEGRATED SOURCE
L ] iR "‘_ ; ‘-.

ALITE — with its completely equipped facilities
for producing high quality, vacuum-tight,
ceramic-to-metal seals — is geared to meet all
your requirements for high alumina ceramic-
metal components. From design to finished as-
sembly, every manufacturing step — including
formulating, firing, metalizing and testing—is
carefully supervised in our own plant. Result:
effective quality control and utmost reliability.

Hermetic seals and bushings made of high
alumina Alite are recommended for electrome-
chanical applications where service conditions
are extremely severe or critical. Alite has high
mechanical strength and thermal shock resist-
ance. It maintains low-loss characteristics
through a wide frequency and temperature
range. It resists corrosion, abrasion and nuclear
radiation. Its extra-smooth, hard, high-fired glaze
“assures high surface resistivity.

ALITE DIVISION

102-G
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To simplify design problems and speed delivery,
Alite high voltage terminals, feed-throughs and
cable end seals are available in over 100 stand-
ard sizes. However, when specifications call for
special units for unusual applications, you can
rely on expert assistance from Alite engineers to
help you take full advantage of Alite’s superior
properties.

Write us about your specific requirements today:

WRITE FOR HELPFUL FREE BULLETINS

Bulletin A-8 gives useful com-
porative data. Bulletin A-40-R
describes  Alite facilities and
complete line of Alite Standord
Bushings.

ORRVILLE, OHIO
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Ferrile Toroids

Increase puise

IPanslormer
pficiency

Ferrite toroids offer highest permeabil-
ities over very large frequency ranges, per-
mit rise times in the order of nanoseconds,
lower core losses and are not subject to
magnetic deterioration from shock.

Ferrite toroids offer high efficiencies by
providing greater inductance per unit size
than any other core shape. This unique
characteristic, combined with Ferrox-
cube’s precision ferrite material, extends
core usage and reliability in pulse trans-
former applications.

Ferroxcube has toroidal material having
permeabilities of 4500 up to 500 Kc, en-
abling the use of cores with fewer wind-
ings—substantially reducing both cost and
interwinding capacitance. Ferroxcube fer-
rites are highly stable with time (disac-
commodation, see graph) and offer greater
temperature stability and consistency from
lot to lot because of closely controlled
production batch kiln firing. .. plus segre-
gated powder preparation facilities.

Permeability ——

Users of Ferroxcube toroids benefit
from “tumbled” cores (at no added cost)
...eliminating sharp edges. A selection of
over 100 standard sizes and materials are
available from stock, and custom parts can
be manufactured on request. Available
also are toroids of extremely close induc-
tive tolerances which eliminate the neces-
sity of preselection.

Write for complete details on Ferrox-
cube toroids and ferrites.

FERRITES

FERROXCUBE

CORPORATION OF AMERICA
SAUGERTIES, NEW YORK
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Pulse Generator

Charles 5. Rutherford, president of
Rutherford Electronics Co., I".0. Box 472,
Culver City, Calif., announces a new pulse
generator, the Model B7D. This new
model features variable rise and fall time
functioning completely independent of
each other. The rise or fall time may be de-
graded continuously to approximately one
microsecond without affecting the other.
Other features of the B7D include simul-
taneous positive and negative 30 volt out-
put and the ability to continuously vary
the dc level of the output pulses from —10
to +10 volts, by front panel control.

A i
o d M
50s0c®

Soeec

Other specilications, such as: repetition
rate to 2 mc, delay and width to 10,000 gs,
rise and fall time of 15 us, and 50 volts
into 50 ohms to 30% duty factor are the
same as the present Rutherford Model
B7B.

The new Model B7D is priced at
$1,200.00 each, F.0.B. Culver City.
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Itek Appoints Kelly

Dr. Donald H. Kelly has been named
a Senior Optical Physicist in the Itek
Laboratories Graphic [Information Re-
search Division, Lexington, Mass.
Before  joining
[tek, Dr. Kelly was
a member of the
Senior  Research
Staff  at  Techni-
color Corporation,
where he directed
the development of
a new optical com-
ponent which made
possible color mo-
tion-picture  pho-
tography at low light levels previously
suitable only for black-and-white photog-
raphy. He has also conducted important
research work in the areas of photographic
image enhancement and spatial filtering.
While a Technicolor employee, Dr.
Kelly also completed his graduate studies
in vision at UCLA, designed photographic
research instruments, and was involved in
projects on color film measurements and
television bandwidth compression. Pre-
viously, as a U. S. Navy officer, he had
participated in projects concerned with
target visibility, atmospheric optics, and

| aircraft camouflage.
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Dr. RKelly is specially qualified in
applying the techniques of systems engi-
neering and information theory to studies
on the performance of human vision. At
Itek Laboratories, he is organizing a visual
research program to evaluate the human
eye as a component of information sys-
tems.

Dr. Kelly received a B.S. degree in
optics from the University of Rochester,
and in 1960 was awarded a 1’h.D. degree
in engineering at the University of Cali-
fornia, Los Angeles. His honorary affilia-
tions include ’hi Beta Kappa and Sigma
Xi.

The author of numerous technical
articles on vision and image evaluation,
Dr. Kelly holds 12 U. S. patents and is a
member of the Optical Society of America,
and the Society of Motion Picture and
Television Engineers

Liquid Laser Material

Semi-Elements, Inc., Saxonburg Blvd.,
Saxonburg, Pa., announces the newest
and latest exploratory laser muaterial, rare
earths doped into liquids. The new liquid
lasers present the latest in laser technology
in that by utilizing liquid lasers the cooling
problent is solved. There are many advan-
tages to liquid lasers. First of all the fre-
quency of the output of the liquid laser
can be varied by the introduction of a
second impurity. The liguid laser concen-
trate is put into a chamber similar to the
chambers used for gas lasers. If the liquid
laser is to be used for a pulsed operation,
cooling is unnecessary. But, if continuons
operation is desired, then the liquid is cir-
culated through a cooling system into the
laser chambers and, again, through the
cooling chamber. By maintaining a con-
stant temperature, the index of refraction
of the liquid is not changed. This is also an
advantage to the system. I'rom the econ-
omy standpoint one can change to another
frequency output by merely changing to
another rare earth liquid. So far, Semi-
Elements has achieved success in putting
Gadolinium, Neodymium and Samarium
into a liquid concentrate, the concentra-
tions being 5% of Gadolinium, 29,
Samarium and 2% Neodymium. The enis-
sions of rare earths in liquid concentrate
are still being investigated, as well as other
types of liquids used in conjunction with
rare earths to find the most efficient liquid.
Another advantage of the liquid laser is
that it may be possible to frequency modu-
late the liquid by introducing an addi-
tional conductive liquid, which will vary
the angstrom output by means of varying
the voltage potential. Further research
work is being carried on currently on this
new phenomenon. The Gadolinium, Sa-
marium and Neodymium concentrates are
$250.00 per pound.

(Contmued on page 1304)
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DIFFERENTIAL
AMPLIFI

High voltage
High gain
Low leakage

Silicon Planar

Matched h FE
Matched VBE
Thermally matched

Fairchild Planar process alone makes this matching practicable in volume production

Matching 2N2223 —_2N2223A Test
Characteristics Min. Max. Units Min Max. Units Min, Max. Units Conditions
Beta Ratio 09 1.0 lc= 1.0 mA VCE= 50V
Beta Ratio 09 1.0 0.8 1.0 09 1.0 lc=0.1 mA VCE =50V
VBE Differential 0.005 Volts 'C =1.0mA VCE =50V
VBE Differential 0.005 Voits 0.015 Volis 0.005 Volts Ic=0.1mA Veg=50V
AVBE Tracking 10 uVv/eC 25 uV/eC 25 uV/eC lC =0.1mA VCE= 50V

PROCEEDINGS OF THE IRE
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FAIRCHILD

SEMICONDUCTOR

545 WHISMAN ROAD, MOUNTAIN VIEW, CALIF. - YORKSHIRE 8-8161 « TWX: MN VW CAL 853
A OIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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ARNOLD:
WIDEST SELECTION OF
MO-PERMALLOY POWDER CORES
FOR YOUR REQUIREMENTS

For greater design flexibility, Arnold
leads the way in offering you a full
range of Melybdenum Permalloy
powder cores . . . 25 different sizes,
from the smallest to the largest on the
market, from 0.260"’ to 5.218"/ OD.
Standard permeabilities are 14, 26, 60
and 125 Mu, and the high permeabil-
ity range includes cores of 147, 173
and 205 Mu.

In addition to pioneering the de-
velopment of the cheerio-size cores,
Arnold is the exclusive producer of
the largest 125 Mu core commercially
available. A huge 2000-ton press is
required for its manufacture, and in-
sures its uniform physical and mag-
retic properties. This big core is also
available in 14, 26 and 60 Mu.

High-permeability cores up to 205
Mu are now available in most sizes.
These cores are specifically designed
for low-frequency applications where

ADDRESS

the use of 125 Mu cores does not re-
sult in sufficient Q or inductance per
turn. They are primarily intended for
applications at frequencies below
2000 cps.

Most sizes of Arnold M-PP cores
can be furnished with a controlled
temperature coefficient of inductance
in the range of 30 to 130° F. Many
can be supplied temperature stabilized
over the MIL-T-27 wide-range speci-
fication of —55 to +85°C. . . another
special Arnold feature.

Graded cores are available upon
special request. All popular sizes of
Arnold M-PP cores are produced to
a standard inductance tolerance of +
or —8%, and many of these sizes are
available for immediate delivery from
strategically located warehouses.

Let us supply your requirements for
Mo-Permalloy powder cores (Bulletin
PC-104C) and other Arnold products,

DEPT. P-9

#ARNOLD

SPECIALISTS in MAGNETIC MATERIALS

THE ARNOLD ENGINEERING COMPANY, Main Office: MARENGO, ILL,

1187R1D

BRANCH OFFICES and REPRESENTATIVES in PRINCIPAL CITIES.
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P IRE People

(Continued from pege 46A4)

The board of di-
rectors of Granger
Associates elected
E. W. Pappenfus
(M'45-SM'50-F'62)
Vice President, en-
gineering. e will
assume wide re-
sponsibilities  for
development of the
company’s programs
in radio communications systems and de-
vices.

He spent 19 years with Collins Radio
Co., where he was at the last director of
development of the firm’s largest design
division. Among his past responsibilities
was design and technical management of
several large communications and elec-
tronics progratus, including the Air Force
“Bird Call” single sideband system, the
radio frequency portion of the Naval tac-
tical data system, Signal Corps vehicular
and fixed radio devices and Dew Line scat-
ter communications.

Mr. Pappenfus graduated with honors
in electrical engineering from the Univer-
sity of Minnesota. He is co-author of a
book in the single sideband field to be pub-
lished later this year by McGraw-Ilill
Book Co. e <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>