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FILTERS

All types for
frequencies
from .1 cycle
to 400 MC.

15 — 8P filter, 20 db at 30
~, 45 db at 100 —, phase
angle at CF less than 3°
from —40 to + 100° C.

LP filter within 1 db to 49 LP filter less than .1 db 0
KC, stable to .1 db from 0 to 2.5 KC, 50 db beyond 3
to 85° C., 45 db at 55 KC. KC.

400 - telemetering, 3 db at
+ 7.5%, 40 db at 230 and
700 —, % x 1Va x 2"

HIGH Q COILS

Toroid,
laminated,
and cup
structures
from .1 cycle
to 400 MC.

Tuned DO-T servo amplifier Toroid for printed circuit, Q Dual toroid, Q of 75 at 10 HVC tapped variabie inductor
s(ags:armer, 400 — .5% of 90 at 15 KC. KC, and Q of 120 at 5 KC. for 3 KC oscillator.
istortion.

SPECIALTIES
Saturable reactors,
reference
transformers,
magnetic
amplifiers,
combined units.

Input, output, two tuned
interstages, peaking net.
work, and BP filter, all in
one case.

PULSE
TRANSFORMERS

From miniature
blocking
oscillator to

10 megawatt.

RF saturable inductor for Voltage reference trans- Multi-control magnetic am-
sweep from 17 MC to 21 MC. former .05% accuracy. plifier for airborne servo.

Wound core uynit .01 micro- Pulse current tansformer 100 Pulse output to magnatron, Precise wave shape pulse
second rise time, Amp. bifilar filament. output, 2500 V. 3 Amps.

POWER

COMPONENTS
Standard and high
temperature . . .
hermetic,
molded, and
encapsulated.

Multl-winding 140 VA, 6 KC 200° C. power transformer, 400 — scope transformer, 60 — current limiting fila-
power transformer 1Ya x 1% 400 —, 150 VA, 20 KV output. ment transformer, Sec. 25
] Mmfd., 30 KV hipot.
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The advent of more powerful and sensitive radars has led to novel proposals for studving the
surface of the moon by radar, as reported in the Correspondence section of this issue. Shown
on the cover is a 142-toot steerable parabolic antenna, the second largest in the world, located
in Fraserburgh, Scotland. Built and operated by Stanford Research Institute under contract
with the Rome Air Development Center, this antenna was used in the moon radar experiments
reported on page Y32,
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MOST RELIABLE "WRAP-AND-ENDFILL” FILM
CAPACITORS—

Reliability in a “wrap-and-endfill” at last! . ..
Sprague Yellow-Jacket Filmite “E” Capacitors.
Thedesign of these small, lightweight film capac-
itors is based on the most extensive life test data
for polyester film dielectrics available at the pres-
ent time, These capacitors will withstand a 250
hour accelerated life test of 150% of the 85 C
rated voltage impressed or the equivalent de-
rated 125 C voltage, Not more than 1 failure is per-
mitted in 25 samples tested.

The “‘extended-foil” capacitor sections are
fully protected against moisture by an outer wrap
of yellow polyester-film tape. Only ultra-thin,
specially selected foil and polyester film are used.
The end seals are of a plastic resin which has
been formulated to bond with the film wrap and
the tinned leads so as to provide a secure seal.

“ ‘. f TYPE 158P

. |, | YELLOW-
ey UACKET®
' -/ CAPACITORS

for military
and industrial
electronics

=
SPRAGUE

;x;

Because of their outstanding resistance to
humidity, vibration, and shock, Type 158P
Yellow-Jacket Capacitors are ideal for many
military, computer, industrial control, and simi-
lar applications. They are particularly well-suited
for potting or encapsulating in electronic sub-
assembilies, filters, etc.

For complete engineering data on Military-Grade Yellow-Jacket Film
Capacitors (Type 158P) write for Engineering Bulletin 2301, )
Data on Sprague’s Commercial and Entertainment Grade Yellow-

Jacket Capacitors (Types 148P and 149P) is given in Bulletin spRnGUE
2063A. Both bulletins are available from Technical Literature

Section, Sprague Electric Company, 235 Marshall Street, North THE MARK OF RELIABILITY
Adams, Massachusetts.

SPRAGUE COMPONENTS:
CAPACITORS ¢ RESISTORS s MAGNETIC COMPONENTS ¢ TRANSISTORS ¢ INTERFERENCE FILTERS ¢ PULSE NETWORKS
HIGH TEMPERATURE MAGNET WIRE . CERAMIC-BASE PRINTED NETWORKS « PACKAGED COMPONENT ASSEMBLIES
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ADVERTISEMENT

The problem of “pecling off”
the frequency components of an in-
put signal as shown in Iigure 1 is
inherent I many countermeasures
systems, While other types of filters
have been used in the past, a rather
unconventional filter appeared  to
offer several advantages, This filter
([\igure 2) is a branch-type direc-
ttonal filter and its performance has
recently been studied at All.. The
study program revealed the surpris-
ing result that many of the advan-
tages of directional filters can be ob-
tained if one and only one resonator
is included in each branch,

The directional filter is a four-
port network whose ideal responses
are:

Port 1—Unity SWR

Port 1 to Port 2—
Band-DPass Response

Port 1 to Port 3—
Infinite fsolation

Port 1 to Port 4—
Band-Reject Response

A network with the above perform-
ance is well-suited for multiplexing
systemis as can be seen from the
block diagram shown in Figure 1.
Signals at the resonant frequency of
cach directional filter will appear at
the  correct  ports  without any
branching loss and the effect of one
directional filter upon the other is
negligible, This is not true with con-
ventional branching filters.

The symmetry of the branch
line directional filter is utilized to
simplify the analysis of the four-
port network by reducing it to an
equivalent two-port. The overall net-
work can be deseribed as the product
of three ABCD matrices. One of
these matrices is for the filter net-
work in cach branch of the direc-
tional filter and the other two ma-
trices are for lengths of transmission
line corresponding to the spacing of
the branches along the main trans-
mission lines. T order to obtain the-
oretically the response stated above
for cach of the directional filter
ports, certain conditions must be im-
posed on cach of the matrices. High
directivity (isolation of Port 3 from
Port 1) is obtained when each branch
of the directional filter is identical
and the spacing of the branches is
(2n + 1) »/4 on one manifold and

4A WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

In this article, Robert L.

SERIES IV NO. 11

Sleven of our

Department of Applied Electronics discusses a
branch type directional filter and some sur-

prising results of a study program.

Directional Filters

fo fp f fy
L Directional | L Directional 1 L Directional -< L Directional -‘
INPUT Filter Filter Filter Filter
a b ¢ d .
SIGNAL

(fo, fb, f:. fd, fe)

Figure |. Directional Filter Multiplexer

OUTPUT MANIFOLD
PORT 2 PORT 3
foa ] 1
PORT 1 PORT 4
INPUT MANIFOLD

Figure 2. Branch Line Directional Filter

(21 + 3) »/4 on the other manifold.
To obtain the desired response at
Ports 1, 2 and 4, conditions are im-
posed on the filter network which
cannot be satistied when cach branch
contains multiresonator hlters, The
filter network, i order to satisfy all
conditions, must have identical driv-
ing point and transfer functions.
This requirement can only be ful-
filled when each branch of the di-
rectional Alter contains one resona-
tor. This result is significant because
in the past it had been felt that as
greater  selectivity  was  required,
more resonators would be used in
‘ach branch of the directional filter,

After having proved that ideal
dircetional filter characteristics were
not theoretically obtainable with mul-
tiresonator branches, the study con-
tinued until a suitable compromise in
the response at each of the ports, was
found, for the multiresonator case.
The discrepancies between desired
and obtainable directional filter per-
formance differ depending upon the
number of resonant clements in cach

branch. With an even number of dis-
sipationless  resonators  in cach
branch, the power at resonance di-
vides between Ports 2 and 4 and fi-
nite SWR exists at Port 1. With an
odd number of resonant elements in
-ach branch, the desired directional
filter performance is obtained at res-
onance : that is, all power out Port 2,
Except for the one resonator case,
however, all directional filters with
an odd number of resonators in each
branch exhibit high SWR's at points
in the passband.

The effect of dissipation on the
directional flters performance is to
mask some of the undesired charac-
teristics and to magnify others. The
passhand SWR’s are diminished in
the presence of loss and the power
out Port 4, which should be zero at
resonance, becones significant when
dissipation is present.

The conclusions drawn from the
directional  filter  study  program
were: (1) the ideal directional filter
response Hsted above 1s theoretically
obtainable when cach branch con-
sists of only one resonator and (2)
when the selectivity of multiresona-
tor filters is required, proper sclec-
tion of flter decrements and cocth-
cients of coupling will result in a di-
rectional filter response that is ade-
quate for many purposes. The theo-
retical conclusions of the branch line
directional filter program were veri-
ficd experimentally by ATLL.

A complete bound set of our fourth
series of articles is available on request.
rite to Harold Hechtman at AL for
your sel.

Anboins Chhitument T

A DIVISION OF CUTLER-HAMMER, INC.

DEER PARK,

LONG

ISLAND, N. Y.

Phone MYrtle 2-6100
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BLUE JACKET

VITREOUS ENAMEL-PROTECTED,
] y POWER WIREWOUND RESISTORS.
Send for Bulletins: 7410-A (Axial Lead), 7400-A (Tab Type)

[ KOOLOHM

CERAMIC INSULATED-SHELL,
'\J POWER WIREWOUND RESISTORS.
Send for Engineering Bulletin: 7300-A

NP | PERMASEAL

o

o I T ‘ CAST EPOXY HOUSING,
mm? X 7 A“ PRECISION WIREWOUND RESISTORS.
S Send for Engineering Bulletin: 7500

SPRAGUE- RESISTORS
sl . | FILMISTOR

SPRAGUE

e e \:) PRECISION CARBON FILM RESISTORS.

end for Bulletins: 7000 (Molded shell), 7010-B (Ceramic shell)

MEG-0-MAX

GLASS-JACKETED HIGH VOLTAGE,
HIGH POWER RESISTORS.
Send for Engineering Bulletin: 7200-A

SPIRAMEG

HIGH-RESISTANCE SPIRAL ELEMENT
RESISTORS.

Send for Engineering Bulletin: 7100

SPRAGUE ELECTRIC COMPANY 235 Marshall Street North Adams, Mass.

SPRAGUE COMPONENTS: RESISTORS e CAPACITORS e MAGNETIC COMPONENTS e TRANSISTORS
INTERFERENCE FILTERS e PULSE NETWORKS e HIGH TEMPERATURE MAGNET WIRE e PRINTED CIRCUITS
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HAROLD S. BLACK, LAMME MEDALIST

iy

THE HITHERTO
UNATTAINABLE”

A MAN WINS A MEDAL...AND
STRENGTHENS A PHILOSOPHY

The search for the ‘“hitherto unattainable” some-
times ends in strange places.

For years Bell Laboratories engineer Harold S.
Black pondered a problem: how to rid amplifiers of the
distortion which unhappily accumulated as signal-trans-
mission paths were made longer and amplifiers were
added. There had been many approaches but all had
failed to provide a practical answer.

Then one day in 1927 the answer came—not in a
research laboratory, but as he traveled to work on the
Lackawanna Ferry. On a newspaper, Mr. Black jotted
down those first exciting calculations.

Years later, his negative feedback principle had
revolutionized the art of signal amplification. It is a
principal reason why telephone and TV networks can
now blanket the country, the transoceanic cable is a
reality, and military radar and missile-control systems
are models of precision.

For this pioneer achievement, and for numerous
other contributions to communications since then (some

BELL TELEPHONE LABORATORIES

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT

60 U. S. patents are already credited to him ). Mr. Black
received the 1957 Lamme Medal from the American
Institute of Electrical Engineers. He demonstrated that
the seemingly “unattainable” often can be achieved,
and thus strengthened a philosophy that is shared by
all true researchers.

He is one of many Bell Telephone Laboratories
scientists and engineers who have felt the challenge of
telephony and have risen to it, ranging deeply into
science and technology. Numerous medals and awards
have thus been won. Two of these have been Nobel
Prizes, a distinction without equal in any other indus-
trial concern.

To create the com-
munication systems of the future, we must probe deeper
still for new knowledge of Nature’s laws. We must con-
tinue to develop new techniques in switching, trans-

Much remains to be done.

mission and instrumentation for every kind of
information-bearing signal. As never before, commu-
nications offer an inspiring challenge to creative men.
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To assure a new order
of reliability

MICRO-MODULE

EQUIPMENT

The micro-module is a new dimension in mili-
tary electronies. It offers answers to the urgent
and growing need for equipment which is
smaller, lighter, more reliable and easier to
maintain. Large scale automatic assembly will
bring down the high cost of ecomplex, military
electronic equipment, Looking into the immedi-
ate future, we see a tactical digital computer
occupying a space of less than two cubic feet,
It will be capable of translating range, wind

e Tonk(s) ®

May, 1960

velocity, target position, barometric pressure,
and other data into information for surface to
surface missile firings, The soldier-technician
monitoring the exchange of computer data will
have modularized ecommunications with the
other elements of his tactical organization. RCA
is the leader contractor of this important United
States Army Signal Corps program and is work-
ing in close harmony with the electronic com-
ponents industry.

‘m RADIO CORPORATION of AMERICA

DEFENSE ELECTRONIC PRODUCTS
CAMDEN, NEW JERSEY



FIRST 2-Way Crystal Filter Radio to (> Meetings m
with Exhibits

L4 o Ll o ® y
Guarantee Lifetime Receiver Selectivity AN AR -
\ @ As a service both to Members and the
Uses HE‘RMES CRYSTAL FllTERs industry, we will endeavor to record in this
column each month those meetings of IRE,

its sections and professional groups which
include exhibits.

Tst Muer 15t IF
% 6BRB % 6BRE
V.102A V.103A | A

May 23-25, 1960
1960 National Telemetering Confer-
ence, Miramar Hotel, Santa Moanica,
Calif.
Exhibits: Mr. William Van Dyke, Douglas
Aireraft Co., Inc., El Segunde, Calif.
May 24-26, 1960
Seventh Regional Technical Confer-
ence & Trade Show, Olympic llotel,
Seattle, Wash,
Exhibits: Mr. Rush Drake, 1806 Bush
Place, Scattle 44, Wash,
Vay 24-26, 1960
Armed Forces Communications &
Electronies Association Convention
and  Exhibit, Sheraton-Park llotel,
Washington, D.C.
Exhibits: Mr. William C. Copp, 72 West
45th St., New York 36, N.Y.

June 20-21, 1960
Chicago Spring Conference on Broad-
cast and Television Receivers, Grae-
mere llotel, Chicago, 11l
Exhibits: M1, Stanley Hopper, Zenith

A portion of schematic diagram
for AEROTRON 600 Series Re-
ceiver showing Hermes 10.7 Mc¢
Crystal Filter ot First Mixer.

AEROTRON, 600
Series, Two-way VHF-FM
Radio Communications Equipment

Hermes Crystal Filter, _Model
10 MB, measures 2%~ long
x 1" wide x 1%," high.

The AEROTRON, Model 600 Series, is the first commercially
available two-way VHF-FM Mobile Radio Equipment to use a high
frequency crystal filter to guarantee Receiver selectivity for the life
of the equipment. This equipment is designed by Aeronautical
Electronics, Inc. of Raleigh, North Carolina, for the new “split
channel” frequency allocations where exceptional frequency stability
and selectivity are imperative. The use of a Hermes Crystal Filter
at the highest intermediate frequency eliminates any desensitization
from very strong, adjacent channel stations and offers a very flat
response throughout the bandpass of the filter.

Hermes crystal filters were selected because of their superior
performance, small size. and immediate availablity. Close cooper-
ation between the engineering departments of the two companies
contributed to the rapid development of this new Mobile Radio
Equipment. Receiver characteristics include: Frequency Stability:
*0.0005% over —40 to +75°C; Sensitivity: 0.6 microvolt or less
for 20 db quicting; Selectivity: *7.5 kc at 6 db down; Modulation
Acceptance: *V2 db throughout bandpass range of =6 kc.

Whether your selectivity problems are in transmission or recep-
tion, AM or FM, mobile or fixed equipment, you can call on Hermes
engineering specialists to assist you in the design of your circuitry
and in the selection of filter characteristics best suited to your needs.
Write for Crystal Filter Bulletin.

A limited number of opportunities are available to experi-
enced circuit designers. Send résume to Dr. D, 1. Kosowsky.

Hermes

#\ ELECTRONICS CO.

E 75 CAMBRIDGE PARKWAY, CAMBRIDGE 42, MASSACHUSETTS
DEPT. B

Radio Corp., 6001 W. Dickens Ave.,
Chicago 39, 1.

June 27-29, 1960
National  Convention on  Military
Electronies,  Sheraton-Park  llotel,
Washington, D.C.
Exhibits: Mr. L. David Whitelock. Bu-
Ships. Electronies Div.,, Dept. of Navy,
Washington, D.C.

August 1-3, 1960
Fourth Global Communications Sym-
posium, llotel Statler, Washington,
D.C.
Exhibits: Mr. Robert O. Brady, Office of
the Chief Signal Officer, U. S, Army
Signal Corps, Washington, D.C.

August 23-26, 1960

WESCON, Western Eleetronie Show
and Convention, Ambassador Hotel
& Memorial Sports Arena, Los Angeles,
Calif.

Exhibits: Mvr, Don Larson, WESCON,
1435 LaCicnega Blvd., Los Angeles,
Calif.

September 19-21, 1960
National Symposinm on Space Elec-
tronies &  Telemetry, Shoreham
Hotel, Washington, D.C.
Exhibits: Mr. Leon King, Jansky and
Bailey, 1339 Wisconsin Ave,, N.W,,
Washington, D.C.

October 3-5, 1960
Sixth National Communications Sym-
posium, Hotel Utica & Utica Munici-
pal Auditorium, Utica, N.Y.
Exhibits: Mr. R. E. Bischoff, 19 West-
minster Road, Utica, N.Y.

(Continued on page 104)
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— Auto-Node—

AUTOMATIC
NOISE FIGURE TESTS
AND GAIN OR LOSS
MEASUREMENTS
AT UHF, VHF AND
MICROWAVE FREQUENCIES

KAY

e L

i
. ® Optimum Noise Figure Adjustments
@ Precision Noise Figure Read Out
® Noise Figure Measurements using other
type External Noise Generators
: ® Precision Measurements of Gain or
< Loss in components and systems at
Microwave, UHF and VHF Frequencies
® No Errors Associated with Tempera-
ture-Limited-Diodes, Meter Readings,
Transit Time
SPECIFICATIONS
as an automatic noise-figure measuring set:
! Useful Frequency Range of Noise Generator: 2-2000 mc.
E‘ Maximum VSWR Variation during test: 2 parts per [000.
g Noise Figure Accuracy Including Read Out Error:
%‘h Noise Figure
# 0.1 db == ————— (db} (depends mainly on
L5 20
<
v noise figure calibration of post amplifier).
; Nominal Output Impedance of Noise Generator: 50
i ohms (N-type connector).
4 Noise Figure Range: 0-18 db.
t Input Center Frequency: 30, 60 or 70 megacycles (others
z available on special request).
,ﬁ: Input Impedance: 70 ohms nominal.
Maximum Noise Figure of Measuring System: 3.5 db
[matched) 2 db (mismatched).
Accuracy of System when making other type measure-
ments including Microwave, UHF, and VHF Gain or
Loss: =0.2 db.
i Power Requirements: 117V, 60 cps.
: Dimensions: 93" > 195" % 13"
X Weight: 55 Ibs. (approx.)
3 Price: $1,995.00, f.o.b. factory.

i

Write for
New Kay Catalog

g‘a’i’"ﬁ =
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KAY

KAY :

A Complete, Automatic Noise Figure Test Set

Kay Aute-Node is a complete, highly flexihle, Automatic Noise
Figure Test Set desizned to obtain simplified, noise figure meter
displays ‘or making optimum noise fgure adjustments and pro-
vide precision noise figure read-out, noise figure measurements
using other type external noisc generators as well as precision
measurements of Gain or Loss in components and systems at
microwave, UIIF and VHF frequenzies.

Kay Auto-Node Automatic Noise Figure Test Set features a
small, prabe size, temperature modulated resistor as a noise gen-
erator having the following additional characteristics.

® Sine wave temperature-modulation at a 10 eps rate with
temperature excursions between 300° and -400° K

® Extremely «small VSWR variations during modulation (less
than 2 parts in 1000)

@ {iseful frequency range of noise generator from 2 to 2000
me.

KAY Awo-Node’s high-gain, low-neise post awplifier has ex-
cellent neise fizure stability, better than 3.5 db (matched) and
the gain is sufficient to raise the input noise to a value of 10
volts after final detection. The bandwidth is 2 megacycles and
the unit is supplied with one of three center frequencies—30,
6() or 70 wec.

Kay Auto-Node's precision step attennator and expanded output
neter allows for ineasurements to within 0.2 db accuracy when
making Gain or Loss measurements. Bridge detection and se-
lective AGC, allows noise figure up to 18 db to he made with
small temperature modulation in the noise source.

OTHER KAY NOISE GENERATORS
‘ Instrument Freguency Neise Figure Output Impedance Price |
& Cat. No. Range {rac) Range db} (shms) f.0.b.factory

s K AY R TR TR I A Y T

g~ Nl 240.1 X 0-16 at 511 ohrs unbal  50. 75. 150, 300. %
Mega- ik 2408 220 | 023821300 ohrs | bal. 100, 150, 300, 600, 000
| Mega- Vit 2038 3500 | 019 unbalanced 50 $365 00
Mega- Nute 3000 1-3000 | 020 unbalanced 50 $790.00
Y 0-23 8 deatnding _
- 5-400 |~ on impwdance unbalanced as specified | 31495.09 |
ladi- Nodde” 6004 | 10-700_ | 0-20 |_unbal, ror. 50 | $1965.00 |
112026506 | 15.28 or 158 waveguoe Fa
— 1 {
Micrmiwace ] . $175.00 10 |
,Urghl-,\'ul(s' 1120-25.500 112? orlg wavegude $595.00
Therwa-Node | 2100 | ~01 | unvatances 50 | sa95.00

+ Price vares with Microwave Mega-Node_ used as accessory.
* 1deaily svited fo- noise figure in radar i

*Pat. Pending

KAY ELECTRIC COMPANY

Dept. I-5, 14 Maple Avenue, Pine Brook, New Jersey

CApital 6-4000

= i i

TENE T KAY!
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ACTUAL
SIZE

you can put 34,560 of these
transformers in 1 cubic ft.!

We call these transformers “Red Specs.” You probably wouldn’t
want to put 34,560 of them in a cubic foot, but you could if you
had to. Actual dimensions are .310” x .390" base and .440" high.

Volume is .05 cu. in.

Designed for use with transistors, they are adaptable to printed
circuit mounting or chassis wiring. Their wide frequency range, low
distortion, and high efticiency add up to amazing performance in
units of this size. Complete performance information is available
if you will ask for the “Red Spec” pamphiet. Write today. Mean-
while, we list below a few of the thirty-six items available.

TYPE NO. TYPE PRIMARY SECONDARY
SP-4 Input 200000 c.t. 1000 c.t.
SP-5 Input 500000 c.t. 1000 c.t.
SP-7 Input 200000 1000
SP-11 Interstage 200C 800/1200
SP.13 interstage 20000 /30000 c.t. 800/1200 c.t.
SP-15 Interstage 10000/1200C ¢ t. 1500/1800 c.t.

4055 Redwood Avenue, Venice, California « 305 No. Briant Street, Huntington, Indiana

10A

TRIAD TRANSFORMER CORPORATION

EEA DIVISION OF LITTON INDUSTRIES
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Meetings Aﬂ"&
with Exhibits

October 10-12. 1960
National  Electronies  Conference,
Hotel Sherman, Chicago, 1.
Exhibits: National FElectronics Confer-
ence, Ine., 228 North La Salle St., Chi-
cago 1, Il

October 21-26, 1960

East Coast Aeronautical & Naviga-
tional Electronies Conference. Lord
Baltimore lHotel & 7th Regiment Ar-
mory, Baltimore, Md.

Exhibits: Mr. R. L. Pigeon, Westinghouse
Electrie Corp., Air Arm Div., P.O. Box
746, Baltimore, Md.

October 26-28, 1960
Fifth Anmual Conference on Non-
Linear Magnetics and  Magnetic
Amplifiers. Bellevue-Stratford Haotel,
Philadelphia, Pa.
Exhibits: J. L. Whitlock Associates. 601}
Ninth =t., North, Arlington 5. Va.

Oct. 31-Nov. 2, 1960

13th Annnal Conference on Elee-
trical Techniques in Medicine &
Biology, Sheraton-Park llotel, Wa-h-
ington, D.C.

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

November 13-16, 1960
Mid-Ameriea Electronies Convention
(MAECON), Hotel Muehlebach, Kan-
sas City, Mo.
Exhibits: Mr, Gustav Vasen, |1 A. Roes
Co., 2106 Cherry, Kansas City 8. M.

November 15-17, 1960

Northeast Electronics Research & Fn-
gineering Meeting (NEREM), Bos-
ton Commonwealth Armory, Boston,
Mass.

Exhibits: Miss Shirley Whitcher. IRE
Boston Office, 73 Trewnon1 >t., Boston,
Mass.

December 1-2, 1960
PGVC Annual Meeting, Sheraton Hotel,
Philadelphia, Pa.
Exhibits: Mr. E. B. Dunn, Atlantic Refin-
ing Co., 260 3. Broad St., Philadelphia
1, Pa.

December 11-14, 1960
Eastern Joint Computer Conference,
Hotel New Yorker, New York, N.Y.
Exhibits: J. L. Whitlock Associates, 6044
Ninth St., North, Arlington 3, Va.

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 publieity information.
You may address these notices to the
Advertising Department and of course
listings are free 10 IRE Professional
Groups.

May, 1960



At The Ramo-Wooldridge Laboratories...
integrated programs of research & development
of electronic systems and components.

The new Ramo-Wooldridge Laboratories in Canoga Park provide
an environment for creative work in an academic setting. Here,
scientists and engineers seek solutions to the technological prob-
lems of today. The Ramo-Wooldridge research and development
philosophy places major emphasis on the imaginative contribu-
tions of the members of the technical staff. ® There are outstanding
opportunities for scientists and engineers. Write Dr. Richard C.
Potter, Head, Technical Staff Development, Department 22-E.

*‘ THE RAMO-WOOLDRIDGE LABORATORIES
®

8433 FALLBROOK AVENUE, CANOGA PARK, CALIFORNIA

An electron device permits scientists to study the behavior of charged dust particles held in suspension.

PROCEEDINGS OF THE IRE May, 1960 11A
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No Down Time

Is Normal

Alfred Electronics Model 504 Microwave Amplifiers,
in use at Hughes Aircraft Co., Culver City, California

with ALFRED Microwave Amplifiers

These Alfred TWT microwave amplifiers have seen con-
tinuous service at Hughes for over 9 months. There has
been practically no down time even for replacement of
TWT tubes. Used in the RF portion of a missile testing
system, the Alfred units provide high gain, wide band,
flat response and low spurious modulation from 8 to

KEY SPECIFICATIONS—ALFRED MICROWAVE AMPLIFIERS

12.4 kmc. Hughes engineers praise the functional layout
of the Model 504, its simple operation and reliable per-
formance.

In short, Hughes finds the Alfred 504 Microwave Ampli-
fiers good, sound, straightforward reliable instruments.
We think you will too.

MANY MODELS TO CHOOSE FROM

Model Ll iy oucimm Price The 504 is just one model from the
T sos 1t 2 1.550 industry’s most complete line of microwave
General Purpose 501 2to 4 | 1,390 . . .
m::g;:les;s af:; 503 9o 8 30 db 10 mw I %100 amplifiers. For technical details and a
Phase Modulation | 208 | 810124 e demonstration arranged at your
] .
5.6752 1to2 30 db Tw 2,250 convenience, contact your nearby
s12 2tod SET T bt A Alfred representative or write direct.
502 2104 30 db 1w $1,390
5.6868 2t 4 30 db 10w $2,850 Please address...
Medium Power 4to8 5w
Amplitiers s06 {,408.) 2w {3%} $2,290
5:542 4to0 8 25 db 1w 3,190
510 8t0 124 | 20 ddb = 100 mw 2,150
509 82 to 11 27 db 5w 3,150
5-6996 81096 @ 30d 10w 3,590
High P
Amplitiers 56826 | 2104 | 30db | Lkwpk | 34850 897 COMMERCIAL STREET

Low and Medium
Noise Figure
Amplifiers

12A

Amplifiers with low and medium noise figures are available either
as packaged units or unitized for remate operation of TW tube
and solenoid. Standard units provide coverage from .5 to 12.4
kmc with noise figures from 7 db up.

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE
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keep an
accurate

graphic
record

OF RESEARCH, DESIGN,
TEST DATA

two channels

For General Purpose
DC Recording — Mode! 320

For recording two variables
simultaneously, the Model 320
provides a versatile,
transistorized amplifier for each
input signal, The rugged 2-
channel recorder assembly has
heated stylus recording on
two 50 mm wide rectangular
coordinate channels, 4
pushbutton chart speeds, and
6 inches of visible chart.

The Recorder can be placed
vertically, horizontally

or at a 20° angle.

MODEL 320 SPECIFICATIONS
Sensitivity: 0.5, 1, 2, 5, 10, 20 mv/mm and
v/em
Frequency Response: 3 db down at 125 cps,
10 mm peak-to- peak
Common Mode Voltage: =500 volts max.
Common Mode Rejection: 140 db min. DC
Calibration: 10 mv internal =1%
Output Connectors for each channel accept ex-
ternal monitoring 'scope or meter
Price: $1495

NEW SANBORN PORTABLE DIRECT WRITING RECORDERS

FOR IN-PLANT, LABORATORY OR FIELD RECORDING

HOENVYS

single channel

MODEL 301 SPECIFICATIONS
The amplifier section of the Model 301 is an all-
transistorized carrier type with phase sensitive
demodulator. The power supply and internal
oscillator circuits are also transistorized.

Two models of this 21 1b. brief case
size recorder are available — Model 301
for AC strain gage recording, Model 299
for general purpose DC recording. Both
provide immediately visible, inkless
traces by heated stylus on 40 division
rectangular coordinate charts. ..
frequency response to 100 cps. . .5 and
50 mm/sec chart speeds. . . approx.

4 inches of record visible in top

panel window,

MODEL 299 SPECIFICATIONS
Combines the dependability of transistors with
the high input impedance of vacuum tubes for
reliable broad-band DC recording.

Sensitivity: 10, 20, 50, 100, 200, 500 mv/div
and 1, 2, 5and 10 v/div

Input Resistance: 5 megohms balanced each
side to ground

Common Mode Voltage: =2.5 volts max. at 10
mv/div sensitivity increasing to =500 volts
max. at other sensitivities

Sensitivity: 10 uv rms/div (from transd )

Attanuator Ratios: 2, 5, 10, 20, 50, 100, 200

Carrier Frequency : 2400 cps internal

Transducer Impedance: 100 ohms min.

Calibration: 40 uv/volt of excitation

Output Connector: for external monitoring
'scope or meter

Price: $750

C Mode Rejection: 50:1 most sensitive
range
Calibration: 0.2 volt internal =1%
Output Connector: for external monitoring
'scope or meter
Price: Model 299 {with zero suppression) $700
Model 299A (without zero suppression)
$650

All prices are F.0.B. Waltham, Mass., within continental U.S. A,
and are subject to change without notice.

Cc ntact your Sanborn Sales-Engineering representative for complete information, or write
the main office in Waltham. Sales-Engineering representatives are located in principal cities
throughout the United States, Canada and foreign countries.

SANBORN S8 COMPANY

INDUSTRIAL DIVISION
175 Wyman Street, Waltham 54, Mass.



1960 INTERNATIONAL IRE CONVENTION

Dr. George Mueller, Vice President of Space Tech-
nology Labs., Inc., about ta mitiate a command signal

Engineers at the opening of the IRE Convention in the Colliseum gather around the from the contral station in the lobby of the Coliseum.
Pioneer V auxiliary control station which was designed, assembled and operated by The command was sent by transatlantic cable to the
Space Technology lLabworatories, Inc. Contact was made with Pioneer V a few moments Jodrell Bank radio telescope in England, which re-
after this picture was taken. layed the command to Pioneer V, which at the mo-

ment wasl, 448,000 miles from the earth. Pioneer V's
response came back to the Coliseum by the same route.
At the left is a full-scale model of Pioneer V.

One of the highlights of the technical program was a seminar on the 1959 International Radio Confer-
ence in Geneva. Participants were (left to right) Rosel H. Hyde, FCC Commissioner; Francis C. de Woll,
Chief, Telecommunications Division, Department of State; T. A. M. Craven, FCC Commissioner; J\rther
L. Lebel, Assistant Chief, Telecammunications Division, Department of State; and Edward W. Allen, Jr.,
Chief Engineer, FCC.

IRE Officers present at the Convention (seated, left to
right): G. \V. Bailey, Executive Secretary; Ferdinand Ham-
burger, Jr., Editor; John N. Dyer, Vice President; and L. V.
Berkner, Director and Speaker at the Annual Meeting. Stand-
ing, left to right, are Ernst Weber, Junior Past President; R. L.
McFarlan, President; and Haraden Pratt, Secretary.

Retiring IRE President, Ernst Weber, hands the gavel of office
to the incoming IRE President, R. L. McFarlan at the Annual Meet-
ing held in the Grand Ballroom of the Waldorf-Astoria Hotel.



_II
-l

\ view of some of the exhibits at the Colisenr, topped by the there of the Radio Engineering Show, “Where Tomorrow
= Today.” There were 836 exhibitors at the Show, with 23,000 items on hsprlan

Eric Walker, President of Penn-ylvania State Univer-
sity, spokesman for the new Fellows; H. 1. Rommnes, Presi-
dent of Western Electrie, principa! speaker; and B. M.
Oliver, Vice President, Hewlett-Packard. Co.. toastmaste
at the Amnual Banquet.

The speaker’s table at the Annual IRE Banquet, held in the Grand
Ballroom of the Waldorf-Astoria 1otel.

(Lefty IRE President R,
L. McFarlan presents the
Founder's Award to Haraden
Pratt, feft. and the Medal of
Honor to Harry  Nyquist
1ght, at the Annual Banquet.

(Righty President MceFar
lan presents the Morr's Liel
mann Memorial Prize to ], A\
Rajechmar, the Browder ].
Ihompson Memorial Prize to
J. W Gewartowski. and the
[Harry  Diamond  NMemorial
Aavardoto A Norton




|

CURRENT IRE STATISTICS
(As of March, 31, 1960)

Membership—80,274
Sections*—103

Subsections*—-27

Professional Groups*—28
Professional Group Chapters—263
Student Branches—187

* See this issue for a list,
t See October. 1959 issue for a list.

Calendar of Coming Events
and Authors’ Deadlines*
1960
Natl. Aeronautical Electronics Conf.,
Dayton-Biltmore and Miami Hotels,

Dayton, Ohio, May 1-3.

URSI-IRE Spring Mtg., Sheraton Park
Hotel and NBS, Washington, D. C.,
May 2-5.

Western Joint Computer Conf.,
Francisco, Calif., May 2-6.

Symp. on Graduate Programs in Bio-
Medical Engrg., Univ. of Vermont,
Burlington, May 5-6.

PGMTT Natl. Symp., San Diego, Calif.,
May 9-11.

Electronic Components Conf.,
Washington, Washington,
May 10-12.

Natl. Telemetering Conf., Miramar
Hotel, Santa Monica, Calif., May
23-25.

7th Reg. Tech. Conf. & Trade Show,
Olympic Hotel, Seattle, Wash., May
24-26.

6th Radar Symp., Ann Arbor. Mich.,
June 1~3.

Inst. on Recent Advances in Solid State
Devices, Marquette Univ., Milwau-
kee, Wis., June 1--2,

10th Ann. Conv. of Soc. of Women
Engrs., Benjamin [franklin Hotel,
Seattle, Wash,, Junc9-11.

Radio Frequency Interference Symp.,
Shoreham Hotel, Washington, D.C.,
June 13-14.

Chicago Spring Conf. on Broadcast and
Television Receivers, Graemere
Hotel, Chicago, Ill., June 20-21.

Conf. on Standards and Electronic
Measurements, NBS Boulder Labs..
Boulder. Colo., June 22-24.

Workshop on Solid State Electronics,
Purdue Univ., Lafayette, Ind., June
23-24.

Natl. Conv. on Mil.
Park Hotel,
June 27-29.

Cong. Intl. Federation of Automatic
Control, Moscow, USSR, June 25-
July 9.

Int'l Conf. on Electrical Engrg. Educa-
tion, Sagamore Conf. Center, Syra-
cuse Univ., Syracuse, N. Y., Jul.

7th Ann. Symp. on Computers and
Data DProcessing, Stanley Iotel,
Estes Park, Colo., July 28-29.

* DL=Deadline for submitting ab-
stracts,

San

Hotel
D. C.,

Elec.,
Washington,

Sheraton
D. C,

(Continued on page 184)
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IRE News and Radio Notes

BeENELUX SEceTioN To CoNDUCT
DATA TRANSMISSION SyMPOSIUM

The Benelux Scction of the IRE has an-
nounced an International Sympositm on
Data Transmission, to be held at Delft,
Netherlands, on September 19 and 20, 1960.
The symposium will be concerned with the
problems of transmitting and receiving in-
formation in digital form. Particular empha-
sis will be placed on the behavior of practical
communication networks—inchiding exist-
ing telephone systems, existing and planned
military systems, and schemes of the future,
such as those that use satellites. Appropri-
ate topics include the choice of modulation,
the application of coding, the demands of
channel users, the design of new systems and
the improvement of old, the behavior of
links and networks under test, and the selec-
tion of models for further study. The aim
will be to reduce the gap now existing be-
tween theory and practice.

The symposium will be conducted in Eng-
lish. Papers already promised indicate good
representation of the work being carried on
in the USA; as well as that conducted in
Europe. The Symposium Committee con-
sists of H. C. A, van Duuren, Chairman,
B. B. Barrow, 11. Rinia, and F. L.. Stumpers.
All correspondence regarding the symposium
should be addressed to B. B. Barrow, Secre-
tary, The Benelux Section of the IR, Post-
bus 174, Den Haage, Nederland.

IFirst AvmMy MARS Ner
PRESENTS MaAY SPEAKERS

With the presentation of its May Speaker
Schedule, the First UL S, Army MARS SSB
Technical Net will recess its weekly series of
technical talks and forum until September of
this year. The Net meets on 4030 ke cach
Wednesday at 9:00 .M. EDT. The schedule
for May includes:

May 4 “Antenna Panel,” W. Offutt, Engi”
weering  Manager; L. De  Sizes
Group Leader and B. Woodward,
Engineer—Airborne Instrument
Labs, Inc., Melville, 1. 1., N. Y.

May 11 “I‘'requency Control,”  Dr.  G.

Winkler, Seientist USARDL, Fort
Monmouth, N, J.

May 18 “Communication Electronic Needs
of the Future,” Dr. J. V. Ilarring-
ton, Division Head, and Dr. B. Lax,
M.LT. Lincoln Lab., Lexington,
Mass.

“Fundamentals of Oscillator Opera-
tion,” R. \W. Gunderson, Editor,
Braille Technical Press, New York,
ANA'S

May 25

NBS Heap HoNORED
By CiviL SERVICE LLEAGUE

Allen V. Astin (SM'50-1°54), Director ot
the National Bureau of Standards, has been
selected by the National Civil Service
League as one of the top ten carcer em-
ployees in the Federal civil service for 1960.
The Award was presented to Dr. Astin at a
dinner in Washington, . C., on March 135.

The League, a non-partisan citizens’ or-
ganization for better government through
better personnel, this vear will give its sixth
series of Career Service Awards to ten Fed-
eral employees chosen for competence, char-
acter and achievement.

Dr. Astin has beeu in government 27
vears. A native of Salt Lake City, Utah,
with degrees from the University of Utah,
New York University, Lehigh and George
Washington, he now lives in Bethesda, Md.

Joining the Bureau of Standards in 1932,
he was active for eight vears in rescarch in
the Heat and Power and Electricity Divi-
sions, and during the next eight became suc-
cessively Chief of the Optical IFuze Section
and the Orduance Development Division.
He was promoted to Director of the Bureau
in 1932

Among his scientilic contributions are the
discovery and development of improved
methods of measuring dielectric constants
and power factors of dielectric materials;
ploneering work in developing radio tele-
metering techniques and instruments, espe-
cially applied to meterological and cosmic
ray problems; and contributions to the de-
velopment and  evaluation of  proximity
fuzes. His record of publications begins in
1929 and has continued productively. lle
has served on many committees and boards,
such as the Defense Science Board, Interna-
tional Committee of Weights and Neasures,
and National Advisory Committee for Aero-

Y 7 et

"""“\4,“

At a recent meeting of the national committee of the 13th Annual Conference on Llectrical Techniques in
Medicine and Biology, in the Sheraton Hotel, Philadelphia, Pa., where plans for the forthcoming Washington,

D. C., conference (October 31, Novembe

r 1-2) were made, left to right: A, L. Henley, seeretary; Lewix Winner,

public relations-exhibits; L. E. Flory, editorial board; :\. Shapero. treasurer; G. N. Webb, program chairman and

R. L. Bowman. conference chairman,

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE
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For unmatched reliability . ..

Life — up to 500 hours guaranteed — over 3000 hours reported
Frequency stability — less than 2 Mc drift per 100 hours (C band)
Power stability — drcp of less than 1 db for constant voltage input
Duty cycle stability — less than 3 Mc frequency shift for a

change in duty cycle of 0.00005 to 0.002 (C band)

Vibration — less than 2.5 Mc frequency shift from 55 to 2000 cps
Shock — withstands 100 g's of 6 millisecond duration
Lightweight — 7 to 10 oz.

Miniaturized

Tunable over a broad band

Fixed Min.
Freq. Froquency Peak Outptut
Tubs o Range Power Mates
Band Type Tunable Mc Watts With
_ New short form catalog available. Send for your copy today,
c BL-212 Tunable  5400-5900 UG693/U
c BL-243 Tunable  5400-5900 200 UG693/U
c BL-242 Tunable 5400-5900 400 N
c BLM-022 Tunable  5400-5900 500 TNC
c BLM-026 Tunable  5400-4900 500 TNC
c BLM-020  Tunable 54005900 700  TNC B
g :'::;: ;":"::: mm m ‘;’;‘é Offices in major cities — A subsidiary of Varian Associates,
K u X
9000-! 1 ™
i :LL:::‘::: ;:::::: amm ,55: TNg Leaders in the design, development and manufacture of TR, ATR, Pre-TR tubes; shutters;
X BLM-012 Tunabl £900-9400 1000 TNC re‘erence cavities; crystal protectors; silicon diodes; magnetrons; klystrons; dupluan
X BLM-021 T:::hl: £900-9400 1000  UG40A/U prassurizing windom noise source tubes; high mqucncy triode oscillators; surge protectors.
X BLM-024 Tunable  9300-9500 150 TNC
PROCEEDINGS OF THE IRE May, 1960 17A



Calendar of Coming Events
and Authors’ Deadlines™

(Continued from page 16A)

4th  Global Communications  Symp.,
1lotel Statler, Wishington, D. C.,
Aug. 1-3.

AIELE DPuacific Gen. Mtg., El Cortez
Hotel, San Diego, Calif., Aug. 9-12.

WESCON, Los Angeles Mem. Sports

Arena, Los Angeles, Calif.,, Aug.
23-26.
URSI 13th Gen. Assembly, Univ. of

London, London, Kng., Sept. 5-15.

Joint Automatic Control Conf., M.I.T.,
Cambridge, Mass., Sept. 7-9.

Conf. on Communications, Roosevelt
Hotel, Cedar Rapids, Iowa, Sept.
9-10.

4th Ann. Joint Mil. Ind. Electronic Test
Equip. Symp., Chicago, Il1., Sept.
1415,

Space Electronics and Telemetry Conv.
and Symp., Shoreham Hotel, Wash-
ington, D.C., Sept. 19~22.

Industrial Elec. Symp., Manger Hotel,
Cleveland, Ohio, Sept. 21-22,

Sixth Natl. Communications Symp.,
Hotel Utica and Utica Municipal
Aud., Utica, N. Y., Oct. 3=5. (DL*:
June 1, B. H. Baldridge, 25 Bolton
Rd., New Hartford, N. Y.)

PGNF 7th Ann. Mtg, Gatlinburg, Tenn.,
Oct. 3-5.

Natl. Elec. Conf., Hotel Sherman, Chi-
cago, Ill.,, Oct. 10-12. (DL*: May
1960 Prof. T. F. Jones, Jr., School
of E.E., Purdue Univ., Lafayette,
Ind.)

Engrg. Writing and speech Symp., Bis-
mark Hotel, Chicago, Ill., Oct. 13-14.

Symp. on Space Navigation, Deshler-
Hilton Hotel, Columbus, Ohio, Oct.
19-21, (DL*: July 15, J. D. Kraus,
Ohio State Univ. Radio Observatory,

Columbus.)
ast Coast Conf. on ANE, Lord Balti-
more Hotel, Baltimore, AMd., Oct.

24 -26. (DL*: June 6, S. Hershfield,
The AMartin Co., Baltimore, M)
S5th Ann. Conf. on Nonlinear Magnetics
and Magnetic Amplifiers, Bellevue-

Stratford Hotel, Philadelphia, Pa.

Electron Devices Mtg.,, Hotel Shore-
ham, Washington, D. C., Oct. 27-29.

13th Ann. Conf. on Elec. Tech. in Med.
and Bio.,, Sheraton Park Hotel,
Washington, D. C., Oct. 31, Nov.
1=2.

Radio Fall Mtg., Hotel Syracuse, Syra-
cuse, N. Y., Oct. 31, Nov. 1-2.

6th Ann, Conf. on Magnetisin and Mag-
netic Materials, New Yorker Hotel,
N. Y. N. Y, Nov. 14-17.

Mid-Amer. Elec. Conv., Hotel Muehle-
bach, Kansas City, Mo., Nov. 15=16.
(DL*: June 15, J. Austin, Bendix
Aviation Corp., 95 and Troost,
Kansas City, Mo.)

PGPT Ann. Conf., Boston, Mass., Nov.
15-16. (DL*: June 1, C. W. Watt,
Raytheon Co., Waltham, Mass.)

1960 NEREM (Northeast Electronics
Res. & Engrg. Mtg.), Boston, Mass.,
Nov. 15-17.

PGVC Ann. Mtg.,, Sheraton Hotel,
Philadelphia, Pa., Dec. 1=2, (DL*:
July 15, W. G. Chaney, American
Telephone and Telegraph Co., 195
Broadway, N. Y. 7, N. Y.)

Eastern Joint Computer Conf., New
Yorker Hotel, New York, N.Y., Dec.

* DL = Deadline for submitting ab-
stract.
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nautics. He has had a leading role in govern-
ment science programs and the direction of
national and international science activities.
His awards include the Presidential Certifi-
cate of Merit and His Majesty's Medal for
Service in the Canse of Freedom.

NATIONAL SC1EXCE FOUNDATION
EsTABLISHES ADVISORY PANEL

A temporary Advisory Panel on Radio
Telescopes has been appointed by the Na-
tional Science Foundation. The purpose of
the Panel is to 1) study the present and pre-
dictable needs of radio astronomers with re-
gard to improved instrumentation; 2) study
existing and proposed instruments with re-
gard to their capabilities and hmitations and
3) advise the Foundation with regard to the
desirability and feasibility of more powerful
instruments, The members of the Panel are
Dr. J. R. Pierce, Bell Telephone Lahora-
tories, Chairman; Dr. R. N. Bracewell,
Stanford University; Dr, P, E. Chenea, Pur-
cie University: Dr. L. J. Chu, Mass
setts [nstitute of Technology; Dr. R M.
Emberson, \ssoc. Universities, Inc.; Dr.
W. E. Gordon, Cornell University; Dr,
D. S, Heeschen, National Radio Ast. Obs.;
Dr. R. Minkowski, Mt. Wilson and Palomar
Obs.: Dr. G, W, Swenson, Jr., University of
Iinois; J. H. Trexler, Naval Resecarch Lab,
Scientists and engineers wishing to bring
their ideas to the attention of the panel are
enconraged to communicate them (to the
panel members or directly) to the As-
tronomy Program, National Science Foun-
dation.

COrRNELL UNIVERSITY
To HoLp JuNE SEMINARS

The anmnal Industrial Engineering Semi-
nars are being presented for the seventh suc-
cessive vear at Cornell University during
June 14-17, 1960. Seminars will be con-
ducted in seven major areas. Of these, those
of iuterest to radio and clectronics engineers
will be the seminars in Engineering Adminis-
tration, Systems Simulation Using Digital
Computers, Statistical  Decision-Making:
Theory and Applications, and in Statistical

Reliability: Analysis: Theory and Applica-
tions,

The seminar series on Engineering Ad-
ministration has been planned for persons
responsible for the administration of engi-
neering  and  applied  rescarch  activities,
Topics to be discussed inchide a) commmni-
cation problems in the technical organiza-
tion, b} manpower planning and the growing
shortage of engineers, ¢) the development of
engineers as supervisors, ) creativity
throngh group effort, ¢) directing engineer-
ing programs, f) engineering program plan-
ning, g) the management of technical serv-
ices, and h) cost coutrol of engineering proj-
ects.

The seminar group ou Statistical Reli-
ability Analysis: Theory and Application
will provide a current survey of statistical
theory and techniques on reliability analysis
that are being developed to meet the growing
demands for improved materials and com-
ponent reliability. 1t is intended for those
engineers  and  manufacturing  exccutives
whose responsibilities include predicting and
implementing the economie balance of prod-
uct quality against cost through environ-
mental destruction tests, marginal checking
and failure analysis. .Among the topics to be
discussed will be: a) statistical aspects of
experimentation, b) statistical theory of re-
liability based on failure models such as the
exponential, Weibull, gamma and extreme-
valie, ¢) techniques of analyzing failure
data, d) the improvement of reliability
through redundancy and maintenance, ¢) the
design of life-testing experiments, ) selec-
tion and ranking problems, and g) unsolved
problems in reliability.

The use of simulated experimentation in
the analysis and design of complex systems
is one of the most promising of the applica-
tions of high-speed digital computers. The
series of seminar sessions on Systems Sinmla-
tion Using Digital Computers will explore
this expanding field and consider problems
in constructing the program, in using a sinmu-
lator and in analyzing results. The topics for
discussion will include a) the experimental
investigation of complex systems, b) cequip-
ment requirements for digital simulation,
¢) the logical representation of an operating
system, d) the construction of a computer
program to simulate a simple syvstem, e)
problems in the design of a simulation ex-
periment, f) experimental determination of

In preparation for the 1960 IRE 7th Regional Conference, Dr. D. K. Reynolds, Technical Program Chair
man (far right) explains to other IRE committee chairmen the three major fields which the conference altqndants
will study. The conference, to be held in Seattle on May 24-26, will feature studies of control systems, solid stute
electronics, and electromagnetics. The other IRE conference chairmen include (left to right) \W. T. Harrold, Public
Relations Chairman; Rush Drake, Electronics Exhibit Chairman; Dr. Frank S. Holman, Chairman; L. C. Perkins,
Chairman of the Seattle Section: and Frank A, Little, Treasurer.
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is experienced
oeoin Radar
Surveillance Systems

The eye was man’s first instrument of
surveillance. Its most unique character-
istic is the ability to distinguish mov-
ing cbjects.

LFE, a pioneer in motion detec:ion by
radar means, is prime contractor for a
new Ground Control Approach System
for tactical air traffic control. Now in
production, it exemplifies the latest in
lightweight, portable GCA equipment.

This is an illustration of LFE’s interest
in radar techniques with continued

{ ‘ emphasis on motion detection. Such
& S ] ‘ techniques arc having an evolutionary
- : influence on military and industrial

> = : . systems.

_ ' : Further details about LFE Radar Sur-
. s veillance Systems may be had by writ-
ing the Vice President of Marketing,
Ask for Technical Data Digest
No. 6025,

E\I LABORATORY FOR ELECTRONICS, INC.,, Boston 15, Massachusetts

o S SYSTEMS, EQUIPMENT & COMPONENTS FOR

AIRBORNE NAYIGATION - RADAR and SURVEILLANCE + ELECTRONIC DATA PROCESSING « AUTOMATIC CONTROLS « GROUND SUPPORT




Dr. Hdgar A, Sack, ir. (center), who received recognition by Eta Kappa Nu as the out~tandir= young electrica
engineer ol 1954, receives congratulations from ITKM': President, Albrecht Naeter (left) and Dr. Erast Weber,
president of Brooklyn Polytechnic Institute, who delivered the major address of the evening.

optimum operating conditions, g} produc-
tion control simulation and the conparison
of decision rules, and k) manufacturing sys-
tems simulation.

The seminar on Statistical [ecision-
Making is designed for individuals wko are
engaged in rescarch, experimentation, pro-
duction, inspection, or acceptance saunpling
where attention is centered on problems of
selecting or ranking processes, methods, or
categories according to various criteria of
“goodness.” Tt will consist of integrated ses-
sions in which new statistical procedites will
be proposed for coping with such multi-
decision problems. Among the topics to be
discussed will be a) some statistical aspects
of experimentatior, b) multiple comsparison
procedures: why and how they are used,
¢) three-decision problems, d) selection and
ranking problems (Bechhofer-Sobel  ap-
proachi, e) selection and ranking problems
(Sonmierville approach), ) selector and
ranking problems (Gupta-Sobel aporeach),
and g) implications of the approaches, direc-
tions of research, aud new applications.

These semirars are sponsored by the De-
partinent of Industrial and Engineering Ad-
ministration of the Sibley School of Mechar-
ical Engincering, College of Engincering at
Cornell. For further information address
inquiries to: J. W, Gavett, Seminars Co-
ordirator, Upson Hall, Corneil Uriversity,
Ithaea, N. Y.

PGPT Carrs For Parirs

The 4th \nnual Conference of the PGPT
will he held in Boston, Mass., on November
15-16, in conjunction with the 1969 North-
east Electrorics Research and Engireering
Meceeting (NERENI). Papers for two ses-
sions, o be grouped under the general head-
ings of “Design Techniques That Insure a
Better Product,” and “Materials and the
Produet Today,” are being solicited. Reports
on new and original work in these hields are
especially desired. Prospective authors should
submit, before June 1, 1960, summaries of
their papers, in triplicate, to C. W, Wart,
Program Chairman, 4th Annual Conterence
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PGPT, ¢/o Ravtheon Company, Waltham
54, Mass,

AMARQUETTE UNIVERSITY
To SPONSOR INSTITUTE

An [nstitute sponsored by the Depart-
ment of Electrical Engineering of Marquette
University will be held on June 1 and 2,
1968, The title of the [nstitute is “Rerent
Advances in Solid State Devices.” The pro-
gram emphasizes High-Power Controlled
Rectifiers, Application of the Silicon Con-
trolled Rectifier, Paranretric Amplification,
Tunnel Diode and Applications, Direct En-
ergy Conversion—Thermoclectric Devices,
Direct Energy Conversion, Solid  State
Maser Amplifiers, Avalanche Devices and
Solid State  “Grown” Cirenits. Persons
highly specialized in their fiekls will present
the program.

For further information write to Stanley
Krupnik, Jr., Assistant Chairman of Electri-
cal Engineering, Marquette University,
Milwaukee 3, Wis.

PGRFI WiLL Coxpucet
2ND ANNUAL SyMPostiry

The Professional Group on Radio Fre-
quency Interference (PGRFT) will hold its
2nd Annual Sympositm  in Washington,
D. C. at the Shoreham Hotel on June 13 and
14, 1960.

The program will include morning and
aflternoon sessions on both Monday, June 13
and Tuesday, June 14. The morning session
on June 13 will deal with RFI pred:.ction
with various computer models, the after-
noon program with measurement methods
and system characteristics. A total of 10
papers will be presentad. The second day
will feature a round table discussion in the
morning covering the present status of RF1
and compatibility standards. In the after-
noon, there will be a field trip to the NOL
and FCC Laboratories. The 'adies’ program
will include a daily hospitality roerm, a

fashion show, an embassy tea, and a sight-
seeing tour.

Advance registration is recommended;
for further information please contact: E. F.
Mischler, Chairman, Public Relations Com-
mittee, National Engincering Service, 1108
16th Street, N.W., Washington 6, D.C,

SUMMER WORKSHOP ANNOUNCED

A day and a hall tutorial program on
solid-state clectronics is to be presented at
Purdue University on June 23 and 24, 1960
under the joint sponsorship of the IRE Pro-
fessional Group on Education and the Elee-
trical Engineering Division of ASEE. The
program for the event was annouuced by
Dr. John G, Truxal and Dr. J. H. Mulligan,
Jr., respective Chairmen of the two organiza-
tions. Dr. Warren B. Boast, lowa State
University, is Chairman of the Program
Committee for the Workshop. Other mem-
bers are Dr. R. H. Mattson, lowa State
University; Dr. J. L. Moll, Stanford Uni-
versity; Dr. Ro L. Pritchard, Texas Instru-
ments, Inc.,, and Mr. G. R. Madland,
Motorola Semiconductor Products Division.

Designed primarily {or electrical ¢1gi-
neering educators, but open to all interested
parties, the Workshop will include nine
papers arranged in three sessions as follows:

Thursday afternoon, Juue 23

“Characteristics of Electrons in Solids,”
Dr. J. M. Shive, Bell Telephone Lab., Inc.

“Semiconductors,” Dr. R. H. Mallson,
Towa State University.

“Electrical Properties of Semiconductor
Materials,” Dr. W. G. Dow, University of
Michigan.

Friday morning, June, 24

“Diodes,™ Dr. M. O. Thurston, Ohio Slate
University.

“Transistors,” Dr. J. M. Early, Bell Tele-
phone Lab., Inc.

Friday afternoon, June 24

“Energy Conversion Devices,” Dr. S. J.
Angello, Westinghouse Electric Corp.

“Low Temperature Devices,” Dr. A. L.
McWhorter, Lincoln Labs., M.I.T.

“Other Solid State Devices,” Dr. J. L.
Moll, Stanford University.

Further details regarding program in-
formation may be obtained from Dr. Warren
B. Boast, lowa State University, Ames,
fowa; information regarding living accom-
modations for the meeting may be obtained
from Dr. Thomas IF. Jones, Purdue Uni-
versity, Lafayette, Ind.

The Workshop on Solid-State Electron-
ics is but one of the events of the Electrical
Engineering Division scheduled for the
ASEE Annual Meeting at Purdue Univer-
sity. On Monday, June 20 there will be a
session on “Learning Machines” under the
chairmanship of Professor A. V. Eastman of
the University of Washington. The following
papers will be presented:

“The .\utomization of Socrates,” Dr.
D. Cook, Purduc Unizversity.

“Design Techniques of Automatic Teach-
ing Machines,” Dr. II. A. Baldwin, Univer-
sity of Arisona.

“Teaching Elementary Stress Aualysis

May, 1960



Assure Reliability ,
Typical field opplication

under Adverse Conditions... ‘
in the Field and in your Plant Radio Interference Laborarors

SPECIFY EMPIRE'S COMPACT AND RUGGED

NOISE and FIELD INTENSITY METER

MODEL NF-105

® Measures 150 kilocycles to 1000 megacycles ac- ® Four interchangeable plug-in tuning units, for
curately and quickly with only one instrument. extreme flexibility.

® For measurements in accordance with Specifi-
cations: MIL-I-6181B, Ciass 1; MIL-S-10379A;
MIL-1-11683B; MIL-1-11748B; MIL-I-12348A ;
MIL-I-13237; MIL-1-16910A; MIL-1-26600
(USAF), Category A; F.C.C. Specifications. ¢ Self-calibrating, for reliability and speed of

¢ Direct substitution measurements by means of operation.
broad-band impulse calibrator, without charts,
assure repeatability.

® Economical...avoids duplication.

® True peak indication by direct meter reading ® Minimum of maintenance required, proven by
or aural slideback. years of field experience.

DELIVERY FROM STOCK

e Safeguards personnel...ALL antennas can be
remotely located from the instrument without
affecting performanee.

e Compact, built-in regulated “A” and “B’’ power
supply, for stability.

The unique design of Model NF-105, with 4 plug-in tuning units. avoids costly repe-
tition of circuitry and components common to ail {requency ranges, at savings
in size, weight and cost. Simple to operate, this instrument permits fast and accu-

rate measurements of both breadband or CW signals. Send for our Catalog N-ti11.}.

Plantoattend our next sem:naron interference instrumentation ,detailsupon request.

DEVICES PRODUCTS CORP.

AMSTERDAM, NEW YORK VICTOR 2-8400
MANUFACTURERS OF:
FIELD INTENSITY METERS * DISTORTION ANALYZERS - IMPULSE GENERATORS ° COAXIAL ATTENUATORS < CRYSTAL MIXERS

PROCEEDINGS OF THE IRE May, 1960 21A



MISCELLANEOUS IRE PUBLICATIONS AVAILABLE

The following issues of miscellaneous publications are available from the Institute of Radio
Engineers, Inc., 1 East 79th Street, New York 21, New York, at the prices indicated below:

Meetings

Aeronautical and
Navigational Elec-
tronics Conference

Electronic Compo-
nents Symposium

Electronic Computer
Conferences

Publications

Proceedings of the 5th Annual East Coast ANE Conference,
held October 27-28, 1958 in Baltimore, Md.

Proceedings of the 1957 Electronic Components Symposium,
held May 1-3, 1957 in Chicago, Ill.

| Proceedings of the Joint AIEE IRE ACM Eastern Confer-

ence, held December 10-12, 1951 in Philadelphia, Pa.

Proceedings of the Joint AIEE IRE ACM Eastern Confer-
ence, held December 8-10, 1954 in Philadelphia, Pa.

Proceedings of the Joint AIEE IRE ACM Eastern Confer-
ence, held November 7-9, 1955 in Boston, Mass.

Proceedings of the Joint AIEE IRE ACM Eastern Confer-
ence, held December 10-12, 1956 in New York, N. Y.

Proceedings of the Joint AIEE IRE ACM Eastern Confer-
ence, held December 9-13, 1957 in Washington, D. C.

Proceedings of the Joint AIEE IRE ACM Eastern Confer-
ence, held December 3-5, 1958 in Philadelphia, Pa.

Proceedings of the Joint AIEE IRE ACM Eastern Confer-
ence, held December 1-3, 1959 in Boston, Mass.

Proceedings of the Joint AIEE IRE ACM Western Confer-

ence, held March 1-3, 1955 in Los Angeles, Calif.

Magnetic Amplifiers |
Conference

Bio-Medical Elec-
tronics Bibliographies

Military Electronics i

Reliability and Qual-
ity Control in Elec- Il
tronics Symposia

Telemetering Confer-
ence and Symposia

Proceedings of the Joint AIEE IRE ACM Western Confer-
ence, held February 7-9, 1956 in San Francisco, Calif.

Proceedings of the Joint AIEE IRE ACM Western Confer-
ence, held May 6-8, 1958 in Los Angeles, Calif.

Proceedings of the Joint AIEE IRE ACM Western Confer-
ence, held March 3-5, 1959 in San Francisco, Calif.

Proceedings of the Conference on Magnetic Amplifiers, held
April 5-6, 1956 in Syracuse, N. Y.

Bibliography on Medjcal Electronics, June 1958
Bibliography on Medical Electronics, June 1959
(Supplement #1)

Proceedings of the 1st National Convention, held June 17-
19, 1957 in Washington, D. C.

Proceedings of the 2nd National Convention, held June 16-
18, 1958 in Washington, D. C.

Proceedings of the 3rd National Convention, held June 29-
July 1, 1959 in Washington, D. C.

Proceedings of the 4th National Symposium, held January 6-
8, 1958 in Washington, D. C.

Proceedings of the 5th National Symposium, held January
12-14, 1959 in Philadelphia, Pa.

Proceedings of the 6th National Symposium, held January
11-13, 1960 in Washington, D. C.

Proceedings of the 1953 National Conference, held May 20-
22, 1953 in Chicago, Ill.

Proceedings of the 1958 National Symposium, held Sep-
tember 22-24, 1958 in Miami Beach, Fla.

| Proceedings of the 1959 National Symposium, held Sep-

temper 28-30, 1959 in San Francisco, Calif.

* IRE Member Rate $3.50.
t IRE Member Rate $3.00.
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Price
per
Copy

$5.00*

5.00fF

5.00%
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by Machine,” Dr. A. F. Johnson and Dr.
D. J. Mayhew, University of Utah.

“MARI—A Simple Eleetrical Teaching
Device,” Dr. M. Crosby and Dr. O. Lan-
caster, Pennsylvania State University.

On Monday cvening at 8:00 p.M. there
will be a panel discussion on the theme “The
Role of the Electrical Engineering Division
in the Next Decade.” Participants will be
Dr. Warren B. Boast, Head, Electrical En-
gineering Department, Towa State Univer-
sity; Dr. Richard K. Moore, Head, Electri-
cal Engincering Department, University of
New Mexico; and Dr. James 1. Mulligan.
Jr.. Head, Electrical lingineering Depart-
ment, New York University.

On Tuesday, June 21 at 2:00 p.M. there
will he a session devoted to Probability and
Statistics in Electrical Engincering under
the direction of Dr. J. Stuart Johnson, Dean
of Engincering, Wayne State University.
The four papers schednled for this meeting
are:

“Mathematics Approach to Probability
and Statistics [nstruction for Electrical En-
gincers,” Pr. J. G. Brainerd, University of
Pennsylvania.

“Flectrical Engineering  Approach  to
Probability and Statistics [ustruction for
Electrical Engineers,” Dr. R. J. Schwars,
Columhia University.

“Random Process Studies and Informa-
tion Theory,”™ Dr. V. C. Rideout and Dr. 4.
Burr, University of Wisconsin.

"Reliability of Electronic Equipment,”
Dr. C. :1. Krohn, Motorola, Inc.

PHOTOGRAPHY SEMINAR
To Br HELp aT MULT.

The scientific and engineering uses ot
high-speed photographic measurement tech-
niques will be the subject of a one week semi-
nar at the Massachusetts Institute of Tech-
nology, starting Monday, Mugust 15, 1960,
The meetings will center at the Stroboscopic
Light lLaboratory where the theory and ap-
plication of numerous methods will be dis-
cussed and studied.

It is planned that mornings will be de-
voted to theory and demonstrations and the
alternoons to laboratory practice and ex-
pericuce.

Subjects to be covered include pulsed
stroboscopic  lighting, optical high-speed
cameras, Kerr cells, Faraday shutters, image
converters, and so forth. Specialists in high-
speed photography have been invited to
cover their subjects at the seminar, and there
will be practical laboratory demonstrations
of many types of high-speed photography
equipment.

The high-speed motion picture and still
cameras give space-time resolution for com-
plicated mechanical motions. In some ways
onc can think of high-speed cameras as in-
struments for the mechanical engineer that
correspond to the cathode-ray oscillograph
for the electrical. One of the objects of the
seminar is to give those who attend a real
working knowledge of the various devices.

The program is under the direction of
Professor Harold E. Fdgerton of the De-
partment of Electrical Engineering at M.LT.
For further information inquire from the
Office of the Summer Session, Room, 7-103,
M.LT., Cambridge 39, Mass.
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AVAILABLE NOW FROM TI

100:1

¥

semiconductor networks

Now — 3 years ahead of industry's expectations —
Solid Circuit semiconductor networks from Texas Instru-
ments for many of your high-reliability miniaturized systems!

Solid Circuit networks are a major departure from conven-
tional components because they integrate resistor,
capacitor, diode, and transistor functions into a single
high-purity semiconductor wafer. Protection and packaging
of discrete elements is eliminated, and contacts between
dissimilar materials are minimized, reducing element
interconnections as much as 80% . Fabrication steps have
been reduced to one-tenth those required for the same
circuit function using conventional components.

Only a few process steps and time-proved TI mesa produc-
tion techniques permit a high degree of process control
in Solid Circuit network fabrication. The result of these
facts: reliability is built into each Solid Circuit network.

If you need to reduce equipment size and weight —or to
design a more complex system in the same size —inves-
tigate Solid Circuit networks for your missile, satellite,
space vehicle, and other microelectronic programs. TI
engineers are ready to custom design this concept to your
requirements. Contact your nearest TI Sales Engineer
today. The TI Type 502 Solid Circuit network is imme-
diately available for your evaluation.

SEMICONDUCTOR NETWORK CONCEPT

The concept of a semiconductor network is the rela-
tion of conductance paths in a semiconductor to the
classical circuit elements, establishing an orderly
design approach based on circuit knowledge. In this
manner, semiconductor networks may be designed to
perform the functions of a wide variety of existing
circuits. Through the proper selection and shaping
of semiconductor conductance paths, it is possible
to realize such electronic functions as amplification,
pulse formation, switching, attenuation, and rec-
tification.

An assembly of 13 Solid Cireuit networks,
actual size, performs a full serial adder
function, replacing 85 conventional compo-
nents with a 100:1 size reduction. Weight:
1.5 gm. Volume: 0.02 cubic inch.

*Trademark of TEXAS INSTRUMENTS INCORPORATED

TI Type 502 silicon Solid Circuit network is intended for binary counter, flip-flop,
or shift register appli The di ions of the glass-to-metal hermetic-sealed
package are 0.250 x 0.120 x 0.030 inch.
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Three members of the Waskington, D, C., Section received Patron Awards for “distinguished service” to the
Section at the Annual Bunguet on February 13, 1960, Left lo right: Stuart L. Bailey, President, Jansky and
Railey: Leland D. Whitelock, Head Engineer, Communications Branch, Bureau of Ships, Navy Department;
John Durkevic, Chairmar, Washington Section: Frencis 11, 1ingel, Assistant to the Vice President, RCA Defense
Electrories. and Dr. Ronzld L. MacFarlan, IRE President, 1960.

RECORD ATTENDANCE
AT 1960 SOLID-STATE
Cirevrrs CONFERFNCE

Over 3000 attended the recent 1900 In-
ternational Solid-State Circuits Conference
which was held on the campus of the Uni-
versity of Penusylvania and at the Sheraton
Hotel in Philadelphia, Pa.

Antong those in attendance were scores
of solid-state specialists from  abraad—
Japan, TNaly, France, Sweden, Hungary,
Switzerland, England and the Netherlands.

Horored guests included leo Esaki of
tunnel-diode fame; M. J. O. Strutt, chair-
man, Eleetrical Euogineering  Departiment,
Swiss Federal Institute of Technology, and
C. Guy Suits, Vice President and Dircetor
of Research, General Electric Company, the
latter delivering invited addresses at the
formal opening of the meeting.

A tribute was paid to the late Dudley
Buck Garing an afteracon memorial session.

A complete  conference  report-—100-
page-letterpress-book with over 300 illustra-
tions—covering the 43 papers presented, was
distributed to all registrants. Post-confer-
ence copies of this text, ofticially known as
the Digest of Technical Papers, are available
from lienry G. Sparks, Moore School of
Electrical Engineering, University of Penn-
sylvania, Phitadelphin 4, Pa., at $5.00 per
copy. Remittance to be made out to “Solid-
State Cirruits Conference.”

Prrprr UNIVERSITY TO HosT
AxNUAL CONVENTION
ON ENGINEERING EDUCATION

The fact that engineering education is
currentiy in a state of change is reflected in
the program which the American Society for
Engineering Education has planned for its
68th annual couvention at Purdue Univer-
sity June 20 through 24, 1960.

This largest and most significant meeting
of the year, between ed.acators and the engi-
neers and employers of engineers in industry,
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will begin with an address by President
Frederick L. Hovde of Purdue on his
philosophy of the total education of the engi-
neer. Some 43 general sessions awd special
conferences will follow during the week. in
addition to numerous luncheons, dinners,
and entertainment features.

Sessions will be held on “Methods of
Teaching Electrical Engineering,” “The
Impact of Digital Computers on Engineering
Education,” and the EE and IR Divisions
will hold an extended workshop on “Solid
State Electronies.”

Of special note will be a general session
by the Relations With Industry Division ou
Wednesday, June 22, on “Long  Range
Edncation and Development of the lingi-
neer.”  Nddresses will be given by Dr.
Carl W. Borgmann, of the Ford Founda-
tion; P, . Haggerty, president of the Texas
Instrument Company; Will Mitehell, Jr.,
associate rescarch director of Allis Chalmers;
and E. C. Koerper, consulting engincer.

A joint session by the  Aeronautical
Engincering.  Mathematics  and  Physics
Divisions will have as its theme *The Im-
pact of New Technologies.™

The currently live topic of high schaol
preparation for college will be the subject of
a major session to be presided over by Dr.
AL R. Spalding, head of the Purdue depart-
ment of freshman engineering, which re-
ceives some 2000 treshmen from secondary
schools cach year.

The Mechanies Division will feature a
critical  examination of  “Substance and
Objectives of Typical Curricula in Engineer-
ing Mechanics, Engineerirg Science, and
Engincering Physics™ by a panel consisting
of Dr. Fred Lindvall, chairman of engineer-
ing at California Institute of Technology:
Dr. Paul Chenea, head of 1he Schaool of Me-
chanical Engineering at Purdue; Dr. J. H.
Meier of General Electric; and Dr Charles
E. Tavlor, of the University of Illiois.

Other major topics include “\n Evalua-
tion of Cooperative Education,” A National
Survey of Technical [ustitute Education,”
and “The Future of Industrial Engineering.”

For reservations and a complete pro-
gram, address Prof. Mark Roberts, Engi-
neering A\dministration, Purdue University,
Lafavette, Ind.

TELEMETERING CONFERENCE
ProGrAM COMPLETED

The 1960 National Telemetering Con-
ference will be held May 23-25, 1960 at the
new Miramar Hotel in Santa Monica, Calif.
The theme of this year's conference is “Te-
lemetry—Tool for Industry and Defense.”
Sponsoring socicties are the Instrument So-
ciety of America (IS.\) which is the 1960
host, the American Rocket Society (ARS),
the American Institute of Electrical Engi-
neers (A1EE), the Institute of Acronautical
Sciences (IAS), and the Institute of Radio
Engincers (IR1).

Seventy-one technical papers have been
selected, and will be presented in panel form
in 16 separate sessions running 3 sessious
concurrently. In addition, two workshop
sessions are scheduled. Session topics are:

Monday Morning, May 23

“Industrial Data Transmission Systems”
“Bio-Medical Measurements”
“Space Data Acquisiton Systems”

Monday Afternoon

“General RF Components and Tech-
niques”

Missiles and Aircraft Telemetry Work-
shop

“R&D Needed in the 60°s”

“Data Processing and Presentation”—1

Tuesday Moruing, May 24
“IPCM Progress”
e o Y
General—Transducers
“Ground  Stations—New
and Techniques”

Cowmponents

Tuesday Afternoon

“Industrial Supervisory Control”

“Missiles and Aircraft—Flight Data Sys-
tems”

“Telemetry Techniques™—I

Wednesday Morniug, May 25

“Data Processing and Presentation™—I1

“Missites  and  \ircraft—Environment
Measurement ™

“General Transistorization Progress”

Wednesday Afternoon

Industrial Telemetry Workshop—“What
We Really Need Is . .07

“Telemetry Techniques™ 11

“Reliability in Telemetry™

The latest in telemetry equipment and
techniques will be displayed by leading man-
manufacturers for both commercial industry
and the military. Over 66 exhibit booth
spaces have been provided ina layout in two
large halls which arce near to the technical
sessions. In addition to the banquet aund
cocktail party, several interesting tours are
planned for both conferces and wives.

Additional information may be obtained
by contacting the Conference Chairman,
Hugh Pruss, 8345 Hayvenhurst \ve., Sepul-
veda, Calif,

NEREDM CaLLs FOR PAPERS

Technical papers deseribing significant
original contributions—focused on research
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NEW I85A 500 MC oscilloscope

now for these important measurements:

=

Analyze millimicrosecond pulses
Measure transistor response time

Make fractional millimicrosecond
time comparisons

Measure diode switching time
Determine pulse jitter

Make permanent X-Y plots
Measure memory-unit switching

Measure uhf voltage amplitude

& 185A Sampling Oscilloscope with
% 187A Dual Trace Amplifier

Less than 0.7 musec rise time. 500 MC pass
band; bright steady traces even at rep rates down to 50 cps. Sensitivity
10 mv/em to 200 mv/cm; vemier increases sensitivity to 8 mv/cm.
Sweep times 10 mesec/cm to 100 mesec/cm with expander to 0.1 mesec.
Front panel delayed sync pulse for triggering circuits under test. Dual
channel input. 10 cm vertical display. High sensitivity, wide dynamic
range. 100,000 ohm probe minimizes circuit disturbance. X-Y recorder
output. Time-amplitude calibrators, beam finder, panel similar to con-
ventional scopes. Built-in time and amplitude calibrators.

Bright, clear dual pulse presentation on hpe

185A°s big 5” scope face. Top trace shows 0 A
pulse from mereury pulser applied to 2N1385 FOR COMPLETE DETAILS of this totally new, easy-to-use instrument,
mesa transistor. Bottom trace shows respond- . . .
ing turn-on of transistor. Dip in bottom trace call your @ representatlve or write direct.
at start of turn-on results from capacitance, @ 185A 500 MC Oscilloscope $2 000 00
I > .

Scope sweep speed is 1 musee/cm.

& 187A Dual Trace (plug-in) Amplifier, $1,000.00

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

HEWLETT-PACKARD COMPANY
10261) Page Mill Road, Palo Alto, California, U.S.A.
Cable “HEWPACK” DAvenport 6-7000

HEWLETT-PACKARD S. A.
Rue du Vieux Billard No. 1, Geneva, Switzerland
Cable “HEWPACKSA” Tel. No. (022) 26. 43. 36

Brilliant, steady trace of a 2 millimicrosecond
pulse on the 185A 5AQP cathode ray tube
6362 face.
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and development—are invited for presenta-
tion at the 1900 Northeast Electronies Re-
search and Engincering Meeting (NEREMN)
which will be held on November 15, 16, 17,
1960, in the Commonwealth Armory and
the Sheraton-Plaza Hotel, Boston, Mass.

This vear's meeting will project a marked
departure in technical program format, scope
and size, as well as type and mumber of ex-
hibits. The program will feature many in-
vited state-of-the-art tutorial sessions, with
refated evening informal discussion periods.

Al registrants will receive, free-of-addi-
tional charge, a copy of the NEREM Ree-
ord, a printed 200-page conferenee report
with 600- 1000 word digests (supported by
drawings and photographs) of every paper
presented at the meeting. ustrated protiles
of every NEREM speaker will also be in-
cluded in the Record.

A suggestive, but not inclusive, list of
subject arcas for NERENM 1900 is: Anten-
nas: Circuit Theory; Components, Pro-
duction Fechniques and Reliability; Elec-
tronic  Computers; Engincering  Manage-
ment; Feedback Control Systems; Informa-
tion Theory and Processing; Biomedical
Electronics; Microwave  Devices—Theory
and Techniques—Involving Ferrites, Ma-
sers, Parametric Amplifiers and  lonized
Media; Military Electronics Including In-
ertial, Infrared and Data-Handling Sys-
tems; Semiconductor Deviees and Cireuits
Incliding Micro-Circuitry and Photo Elee-
tronic Applications.

T'o permit the development of well-inte-
grated technical sessions, speakers are re-
quested to furnish either complete papers or
400-300 word abstracts, in triplicate, plus
S50-word summaries for advance program
mailings.

All material should be mailed on or be-
fore July 15, 1960 to the 1960 N1ERIZN Pro-
gram Chairman, J. H. Mulligan, Jr., Dept.
of Electrical Engineering, New York Uni-
versity, New York 53, XU Y. \uthors will be
notified of paper acceptance or rejection by
August 15, 1960,

1922 receiver demonstrated at IRE Section \nnnal Banguet—The operation of the “\eriola Sr. Receiver,” a
Westinghouse Product, is demonstrated by Captain V¥, F. Kirlin, Chairman of the Northwest Flarida Section of
the IRE, to Dr. R. L. McFarlan, International Presuent of the IRI, and General R. H, Warren, Vice Com
mander, APGC, Ralph Coe, {left) Section Viee-Chairman, and Harold Huinagle (right), Section Secretary

Treasurer. look on.

May SCHEDULE PLANXNED
By Ar ForceE MARS

The following is the schedule of the Air
Force M.ARS Eastern Technical Net (3295
ke. 7540 ke, and 15,715 ke, on Sundays from
2 to 4 v M EST):

Mav i “Quality  Control  Techniques,”
A, Stein,  Statistical  lngineer,
Riverside Plastics Corp.

May 8 “Medical Elertronics in Gastro-In-

testimal Resec-ch,”™ Dr. |0 T, Far-
rar. Chief, Gastro-Neurology Sec-
tior of the Veterans' Hospital of

New York and R. Bostrom, Re-
scarch Engineer, Airborne Instru-
ments Lab.

May 15 “The Evolution of Modern Radar,”
Dr. N. . Nilsson, Chiel, Directorate
of Control and Guidance, Advanced
Developments Lab., Rome Air De-
velopment Center, USAF,

Mav 22 “Air Crew Escape Systems,” Dis-
cussion by cngineers f-om Frank-
ford Arsenal, USAL

May 29 “Materials,” Discussion by engi-
ueers  from  Frankford  Arsenal,
USA.

1960 IRE 7th Region Conference

Ovryyric Hotir, Seattie Wasn,, May 2426, 1960

The cocktail party, to be held May 24 in
the Olympic Hotel, Seattle, \Wash., is the tra-
ditional opening of the TRIEE 7th Regional
Conference. The All-Industry Luncheon will
also be held on Mayv 24, in the Spanish Ball-
room of the Olympic Hotel

On May 25 a lield trip will be conducted
to the Transport Division of the Boetng Air-
plane Company, Renton, Wash, This will
provide views of the following: the factory,
flight line (radar test), clectronic shops (ra-
dar checkout), electronic mock-up landing
simulator, computer—I1BM 704 (evaluation
of flight situations), and airplane mock-up,
both present and future.

\Vomen’s activities, under the direction
of Mrs. Frank S. Holman, will include a re-
ception and several cruises and excursions to
interesting sites in the area.
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Session 1—Opening General Session
Tuesday Morning, May 24

Chairman: 9. G. Villard, Jr., Stanford
Univ., Stanford, Calif.

Speakers. F. .S, Holmun, Chairman, 7th
Region  Conterence, Boeing Airplane  Co.,
Seattle, Wash.; R. L. McFailan, President,
IRE: R N. Jark, Uniz. of Washinglon,
Seattle; O. G. Villard, Jr., Stanford Univ.,
Stasiford, Calif.

Session 2
Control Systems I—Performance Criteria
Tuesday Afternoon

Chairmar: G. F. Franklin,
Univ., Stanford, Calif.

Co-Chairman: F. C. Fickeisen, Bceing
Airplane Co., Sealtle, Wash.

“Opiimum Performance Criteria with a

Stanford

Minimum Lead System,” G. S. Awxelhy.
Westinghouse Corp., Baltimore, Md.

“Consideration in the Design of I<«ced-
back Control Systems with Optimum Per-
formance,” R. L. Coseriff and E. J. Hayin,
Ohic State Univ.. Columbus

“Optimum Coutrol System with Mini-
mum Spectral Bandwidth,” J. C. Huag, New
York Univ., New York, N. V.

“Performance Measures—[ast, Present,
and Future,” W. C. Schultz, Cornell Acro
Lab., Buffalo, N. Y., and V. C. Rideout,
Univ. of Wisconsin, Madison.

Session 3
Solid State Electronics I-—-Semiconductors
“Negative Resistance Processes in Semi-

conductors,” R. E. Burgess, University of
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FEATURES:

¢ Short insertion length

» Full 60 db attenuation range
* Minimum insertion loss

* Compact Tape readout

* Precision accuracy

Once again, to mcet the present and
future needs of microwave engineers,
PRD has produced a completely new
concept in test cquipment. Here is a
rotary vane attenuator in a radically
modern package: small, light, rugged
..and precise—to fill all your nceds
from 3.95 to 40 kmic. The 101 series of
Broadband Attenuators features a pre-
cise, compact, low-backlash drive and
casy-to-read tape readout. Levelling
screws quickly adjust to match trans-
mission line heights. A simple adapter
is available for panel mounting.

SPECIFICATIONS:
FSWR: 1.15 maximum
Attentation Range : 60 db

Accuracy: =0.1 db or +2%, which-
ever is greater, from 0 to 50 db; 3%
from 50 to 60 db,

PROCEEDINGS OF THE IRE May, 1960

PRD’s brand new

|
£
<
£

The table below indicates maximam insertion loss and dimensions.

Broadband

Attenuators

Type No. Freq. Range Mazx. Inser- Insertion Height Depth
tion Loss Length
G 101 3.95 —5.85 0.5 db 18% 6%, 7%
Cc 101 53 —8.2 0.5 db 14%; 6%, 7%
H 101 7.05 — 10.0 0.5db 11% 65 7%
X 101 82124 0.5 db 9 6% 6%
U101 12.4 — 18.0 0.7 db 7%, 5% 6%
K 101 18.0 — 26.5 0.7 db 7% 54 6%
A 101 26.5—400 1.0db 6% 5% 6%

data subject to change without notice

Ta find out more ahout the new PRD 101 Series of Broadband
Attenuators contact your local PRD representative, or phone,

write, or wire:

ELECTRONICS INC.
A Subsidiary of Harris:intertype Corporation
Formerly Polytechnic Research & Development Co., Inc.

Fadory and General Office: 202 Tillary Street, Brooklyn 1, New York, Ulster 2-6800
estern Sales Office: 2639 So. La Cienega Blvd., Los Angeles 34, Calif., UPten 0-1940
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British Columbia, Vancouver, Canada.

“Recent Progress in the Development of
High Frequency Transistors,” G. N. Ilanson,
Bell Telephone Labs., Allentown, Pa.

“Some Aspects of Semiconductor Noise,”
A. Van Der Ziel, Univ. of Minnesota, Minne-
apolis.

“Maser Operation at Infrared and Opti-
cal Frequencies,” L. C. Lewitt, ITughes Re-
search Labs., Culver City, Calif.

Session 4

Control Systems II—Optimal
Design Techniques

Wednesday Morning, May 25

Chairman: A. II. Koschmann, Univ. of
New Mexico, Albuquerqgue.

Co-Chairman: R. M. [Hubbard, Boeing
Airplane Co., Seattle, Wash.

“Performance Criteria in Adaptive Con-
trol,” C. W. Sarture and J. A. Aseltine, Space
Technology Labs., Los Angeles, Calif.

“Limit Cycele Efficieney of On-Off Reac-
tion Control Systems,” G. W. Freeman,
Bocing Airplane Co., Seattle, Wash.

“Design Aspects of  Attitude Control
Systems,” M. F. Marx, General Electric Co.,
Schenectady, N. V.

“A Simulator Study of a Two-Parameter
Adaptive System,” V. C. Rideout and R. J.
McGrath, Univ. of Wisconsin, Madison.

Session 5

Solid State Electronics II—Solid
State Energy Conversion

Session 6
Electromagnetics I—Radio Astronomy

“Radio Emission from the Sun at Deca-
metric Wavelengths,” J. W. Warwick, Iligh
Altitude  Observatory  Univ. of Colorado,
Boulder.

B.S. Yaplee, Radio Astronomy Br., U. S.
Naval Research Lab., Washington, D. C.

D. D. Cudaback, Electrical Engineering
Dept. Stanford Univ., Stanford, Calif.

A. E. Lilley, Ilarvard College Observatory,
Cambridge, Mass.

Session 7

Control Systems III—Nonlinear and
Sampled Data Systems

Wednesday Afternoon

Chairman: R. E. Hanna, Douglas Air-
craft Co., Santa Monica, Calif.

Co-Chairman: E. Noges, Univ. of Wash-
ington, Seattle.

“Nonlinear Effects in Servo Control
Systems,” R. B. Higley, Autonetics, Downey,
Calif.

“Control of 1ligher Order Systems Based
on Time Optional Regulations,” F. B. Smith,
Minneapolis Honeywell, Minneapolis, Minn.

“An Error Minimization Technique for
Sampled-Data Systems,” . F. Engelbrecht
and C. W. Steeg, Jr., Radio Corporation of
America, Burlington, Mass.

Session 8

Electromagnetics II—Very Large
Aperture Antennas

“Radar Astronomy: A New Technique
for the Study of the Solar System,”™ R. L.
Leadabrand and R. B. Dyce, Stanford Re-
search Inst., Menlo Park, Calif.

“The Design and Operation of a Two-
Mile Aperture Antenna,” . C. Erickson,
Conzvair Scientific Research Lab., San Diego,
Calif.

“Environmental  Antenna  Patterns,”
J. F. Carpenter, Dalmo Victor Co., Division
of Textron, Inc., Belmont, Calif.

“I'he Ohio State 360 Foot Radio Tele-
scope,” R. T. Nash, Radio Observatory,
Dept. of Electrical Engineering, Ohio Slate
Univ., Columbus.

Session 9
Student Prize Paper Contest—IRE
7th Region Finals
Wednesday Evening

Chairman: F. D. Robbins,
Washington, Seattle.

Univ. of

Session 10

Engineering Management Symposium—
Technical Management of
Large Systems

Session 11

Control Systems IV-—~Biological
Control Systems

Thursday Morning, May 26

“The Design of Man-Machine Systems
by Mcans of Quantitative Analysis Tech-

niques of Iluman Factors Engineering,”
0. H. Lindquist, Minneapolis-Honeywell,
Minneapolis, Minn.

“Control Systems Characteristics of the
Respiratory System,” A. C. Young, Uniw. of
Washington, Seattle.

“Relaxation and Transit Time Oscilla-
tions in the Heart,” J. W. Woodbury, Univ.
of Washington, Seattle.

Session 12

Electromagnetics III—Arctic
Ionospheric Phenomena

“Distribution of Auroral Radar Dis-
turbances in Alaska During the IGY,” R S.
Leonard, Geophysical Inst., College, Alaska.

“Sweep-Frequeney Backscatter Studies
in the Auroral Zone,™ I1. F. Bates, Geophysi-
cal Inst., College, Alaska.

“High Frequency Studies of the Arctic
lonosphere,” L. Owren and R. D. Hunsucker,
Geophysical Inst., College, Alaska.

“\ iligh Latitude Study of Spread F
Echoes,” Z. 1. Ansari and L. Owren, Geo-
physical Inst., College, Alaska.

Session 13

Solid State Electronics III—Magnetics
and Dielectrics

Thursday Afternoon

“Ierroclectric Power Converters,” .S. R.
Hoh, IT and T Co., Nutley, N. J.

“New Magnetic Devices for Digital
Computers,” D. H. Looney, Bell Telephone
Labs., Murray 1L, N. J.

L. Rimai, Raytheon Co., Waltham, Mass

Session 14

Electromagnetics IV—Terrestrial
Electromagnetic Effects

“Terrestrial Propagation of VLIF Radio
Waves,” J. R. Wait, National Bureau of
Standards, Boulder, Colo.

“Whistlers and  Related Phenomena,”
R. A. Ielliwell, Radioscience Lab., Stanford
Univ., Stanford, Calif.

“Effects of Terrestrial Electromagnetic
Disturbances on Wireline Communications,”
R. Sanders, Hughes Aircraft Co., Culver City,
Calif.

“Iading of Radio Waves Vertically Inci-
dent Upon the tonosphere,” D. I1. Schrader
and I1. M. Swarm, Dept. of Electrical Engi-
neering, Univ. of Washington, Seattle.

Fourth National Convention on Military Electronics

SuERATON Park HoteL, WasuingTon, D.C,, JUNE

A panel discussion on military research
and development will highlight the opening
session of the 4th National Convention on
Military  Electronies (MIL-E-CON 1960)
which will be held again this yvear in Wash-
ington, D.C. on June 27-29. "This annual
meeting is sponsored by the Professional
Group on Military Electronics.

Dr. Jerrold R. Zacharias, Professor of
Physics at the Massachusetts Institute of
Technology, will moderate the discussion by
officers from the three military services, in-

28A

cluding Vice Admiral John T. Hayward,
USN, Deputy Chief of Naval Operations
(Development)and Major General Leighton
1. Davis, USAF, Assistant Deputy Chief of
Stalf, Development, U.S. Air Force.

The technical program includes 25 ses-
sions, 20 of which will be unclassified. The
Air Force Research and Development Com-
mand will sponsor five classified sessions at
MIL-E-CON 1960; security clearance is re-
quired for attendance at these classified
meetings. Printed copies of the 1960 Con-

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

27-29, 1960

ference  Proceedings, containing the un-
classified papers, will be distributed free of
charge to each registrant.

[Exhibits of the latest in military com-
ponents and equipment will fill the exhibit
areas of the Sheraton-Park Hotel. The ex-
hibits will run concurrently with the tech-
nical sessions,

On the social side, there will be a Key-
note Lumcheon on Monday, June 27, a buitet
and entertainment  Monday  eveuing, a
Ladies’ Breakfast on Tuesday, and the Au-

May, 1960



Here are the plain facts!
... Why 1t pays to specify and use dependable

IT'"S A FACT! By specifying BUSS fuses, you
obtain the finest electrical protection possible — and
you help safeguard the reputation of your product for
quality and reliability.

IT'S A FACT! BUSS fuses have provided
dependable electrical protection under zll service
conditions for over 45 years—in the home, in industry
and on the farm.

IT'S A FACT! To make sure BUSS fuses will
give your equipment maximum protection, every one
made is tested in a sensitive electronic device. Any fuse
not correctly calibrated, properly constructed and right
in all physical dimensions is automatically rejected.

BUSS FUSES

IT'S A FACT! Whatever your fuse require-
ments, there’s a dependable BUSS or FUSETRON
fuse to satisfy them. Sizes from 1 '500 ampere up and
there’s a comparion line of fuse clips, blocks and fuse-
holders.

IT'S A FACT! The BUSS fuse engineering staff
will work with you to help you find or develop the best-
suited to your needs. This places the world’s largest
fuse research laboratory and its personnel at your
command to save you engineering time.

For more information on BUSS and FUSETRON
Small Dimension fuses and fuseholders, write today for
Bulletin SFB.

- [rausTwoRTHY MaMES v
"\ |ececTmcaL proTEC TION
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mual Banguet Tuesday evening, featuring a
prominent guest speaker and the presenta-
tion of the Barry M. Carlton Award. The
Washington Chapter of PGMIL will be the
host at the Keynote Luncheon, with Major
General Larle F. Cook, USA, Deputy Chicf
Signal Officer, as the speaker. Dr. Ldward
G. Witting, Deputy Director of Rescarch
and Development, Office of the Secretary of
the Army, and chairman of the Washington
Chapter, PGMIL will be the master of cere-
monies at this luncheon. .\ meeting of the
Administrative Committee of PGNMIL s
scheduled for Tuesday morning.

Advanee registration fees, which include
the Conference Proceedings, are S2 for 1RE
members, $3 for nonmembers, and St for
students. Deadline for advance registration
is June 1. At-the-door registration fees will
be 84 for IR members, 83 for nonmembers,
and 81 for students. Tickets for the luncheon
are $3.50; for the Ladies’ Dayv Breakfast,
$2; for the butfet 85; and for the banquet,
$10. Tubles seating cight may be reserved
for the banquet at $80 cach. Mr. Jack
Carter, Jansky & Bailey, Ine, 3260 N
Street, N. WL Washington 7, D.C., s chair-
man of the Registration Committee.

Robert 1. Cranshaw, Manager, \d-
vanced Space Products, General Electrie
Company, Utica, New York, is President of
MIL-12-CON 1960, Dr. Craig M. Crenshaw,
Chief Scientist, Office of the Chief Signal
Officer, Department of Defense (Army), is
Chairman of the Technical Program Com-
mittee.

Monday Afternoon, June 27

Session 1.1—Reconnaissance and Rang-
ing I (Confidential)

Sponsor: \ir Research and Development
Comand.

Moderator: T'o be announced.

“fixperimental Evaluation of o Diversity
Radar,” P. 1. Crist, Airborne Instruments
Lab., Melville, N. V.

“Radar  Density Related  to
Troop Concentrations,” R. 1. Stefancik,
G. C. Arrowsmith, and G. . Pitsenbarger,
Svlvania Electronic Defense Lab., Mountain
View, Calif.

“Instrumentation System for Three-
Dimensional Tracking of Underwater Mis-
siles,”™ C. 8. Soliosy and J. M. Formwalt,
U, S. Naval Underwater Ordnance Slation,
Newport, R.1.

“II"I" Secure Ranging and Communica-
tion Svstem,” 1. E. Nashman, ITT Labs.,
Nutley, N. J.

“Identihication and Evaluation of NMag-
netic Field Sources Associated with Mag-
netic-Anomaly  Detector Equipped  Air-
crad,” P. Leliak, The Martin Co., Baltimore,
Md.

“Inertindess  Scanning  and  T'racking
Radar (INSTAR),"” J. R. Karp, The 1. L.
Maxson Corp., New York, N. V.

Tactical

Session 1.2—Satellite Electronics

Moderator: To be announced.

“A Satellite Microwave Telemetry Oscil-
lator Using Traveling-Wave "Fube Tech-
niques,” L. .. Roberts, Watkins-Johnson Co.,
Palo Alto, Calif.

“Application  of  Microminiaturization
Concepts to Space Guidance Computers,”
E. Keonjiam, American Bosch Arma Corp.,
Hempstead, N. Y.

“Criteria for the Optimum Design of
Active Satellite Communication Systems,”
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A. R. Giddis, Philco Western Development
Lab., Palo lto, Calif.

“Satellite Tonosounder,” S, Horowilz,
AF Cambridge Rescarch Center, Bedford,
Mass., and L. Humphrey, General Electric
Co., Ithaca, N. Y.

“Satellite Reliability Achiceved Through
Comprehensive Environmental and Fune-
tional Testing,” J. A. Chambers, U, S. Army
Ordnance Missile Connnand, Redstone Ar-
senal, Ala.

“A Compact UHF Diplexer for Appli-
cations Involving Rockets or Satellites,”
S. E. Parker. Hughes Aircraft Co., Culver
City, Calif.

Session 1.3—Microwave Devices
and Technigues

Moderator: G. R. Kilcore, Westinghouse
Electric Corp., Baltimnre, Md.

“Status of Ultra-Low-Noise Traveling-
Wave Tubes and Beam-Type Parametric
Amplifers,” K. Kotsebue, B. P. Israelsen and
G. 5. St John, Watkins-Johnson Co., Palo
Alto, Calif.

“New  Microwave Devices with Bulk
Semiconductors,” 11, Jacobs, F. A. Brand,
M. Benanti, J. Meindl, and R. Benjaniin.

“Phase Stable Limiting Amplifiers Using
Beam Deflection Tubes,™ E. R, Wingrove,
Jr., General Electric Co., Syracuse, N. V.

“Applications of Traveling Wave Tubes
to Microwave Circuits,” G E. Adustin, Svi-
vania Electronic  Defense  Lab.. Mountain
View, Calif.

“Recent Electron’e Scanning Develop-
ments,” J. P Shelton and K. .S. Kelleher,
Aero Geo Astro Corp., Alexandria, Va.

“Practical Stripline Component Design,”
1. 1. Norwood, Hughes :lircraft Co., Culver
City, Calif.

Session 1.4—Instrumentation

Moderator: T'o be announced.

“The Pulsed Light Theodolite,” L. .1.
Jay, U. S, Army Electronic Proving Ground,
Fort Huachuca, Aris.

“Multiple High-PREF Ranging,” D. H.
Mooney and W, 1. Skillman, Westinghouse
Electric Corp., Baltimore, Md.

“Recent Achicvements in Missile-Borne
Magnetic Tape Recorders,”™ M. M. Siera,
Lockheed Aircraft Corp., Palo Alto, Calif.

“Hit Indicator Techniques for Direct
Fire Weapons,”™ [1. Chaskin, U. S. Nuaval
Training Device Center, Port Washinston,
N. Y.

“Effects of Atmospheric Pollutants on

Electronic  Equipment.”™ 1. C. McKee,
Soutlwest  Research  Inst., San  Antonio,
Texas.

“A Delay-Line Synthesized Filter Bank
with Electronically  Adjustable Impulsive
Response,” H. J. Bickel and E. Brookner,
Federal Scientific Corp., New York, N. Y.

Session 1.5—Noise Effects on
Precision and Data

Moderator: To be announced.

“0.1¢¢ Accuracy Variable Speed Control
System,” M. Hartman, Fairchild Camera and
Instrument Corp., Svosset, L. 1., N. Y.

“Pulse Operation of DC Servo Motors
for Lower Thresholds,” D. J. Salonimer and
W. E. Yoakum, Guided Missile Agency,
Redstone Arsenal, Ala.

“A Mathematical Analysis of Transients
Caused by AGC Reset in Line Switching
Anplifier as Used in AN/MSQ-18 (Missile

Monitor) Equipment,” Ist. Lt. R. A. Perry
and SP-4 J. M. Dugan, U. S. Army Air
Defense Board, Fort Bliss, Texas.

“An Analogue Computer for Separating
Evoked Physiological Potentials from Back-
ground Noise,” W Korpfl, R. Robinson and
J. C. Armington, Walter Reed Army Inst. of
Res., Washington, D. C.

“Precision Frequency Measurement of
Noisy Doppler Signals,™ 1. 4. Dean, Bal-
listic Measurements Lab., Aberdeen Proving
Ground, Md.

“Output Signal-to-Noise Characteristics
of Correlators,™ B, R. Mayo and D. K. Cheng,
General Electric Co., Svracuse, N. Y,

Tuesday Morning, June 28

Session 2.1—Communications and
Data Handling (Confidential)

Sponsor: Air Research and Development
Conmund.

Moderator: F. Brady, Rescarch and De-
velopment Div., Office of The Chief Signal
Officer, Dept. of the Army, Washington, D. C.

“Engineering  Analysis of  Qualitative
Data to Provide a Missile System for Simu-
lation and Vulnerability Studies,” N. Joln-
son, Svlvania Electronic Defense Lab., Moun-
tain View, Calif.

“Spasur Automatic Digital Data Assem-
bly Svstem, Part I—The Digital Data
Transmission Problem, Part 1l—Descrip-
tion of the Digital System,” 1. B. Poland,
Jr., U. S. Naval Research Lab. and M. S.
Maxwell, and 1. Pinker, U. S. Naval Weap-
ons Lah., Dallgren, Va.

“Simulation by Interpretation,” F. 117
Stnn, Jr. and J. J. Wolf, Burroughs Corp.,
New York, N. Y.

“\ Transistorized Digital Range Unit,”
R. M. Lucas, Bell Telephone Labs., Inc.,
Whippany, N. J.

“Pacilic Missile
tions,” N. 1. Vogl.
Washington, D. C.

“Evaluation of Video and [F N
Cancellation Techniques,” E. C. Nordell,
General Electric Co., Dewitt, N. V.

Communica-
of the Nuwvy,

Range
Deplt.

Session 2.2—Communications I

Moderator: To be announced.

“Military Applications for Speech Com-
pression Techniques,” 4. J. Strassman,
Hughes Aircraft Co., Los Angeles, Calif.

“Instrumentation Used for lonosphere
Electron Density Measurements,” 117 /.
Cruickshank, Ballistic Research Lab., dber-
deen Proving Ground, Md.

“Electron  Density  Measurements  in
Hypersonic Projectile Trails,” R. S. Iebbert,
U. S. Naval Ordnance Lab., White QOak,
Silver Spring, Md.

“Topology Engineering of Communica-
tion Networks,” Dr. K. Tkrath and C. C.
Comstock, Hys. U. S. Army Signal Res. and
Dev. Lab., Fort Monmouth, N. J.

“Frequency  Selection,” Il R, Swmith,
Sterra Vista, Aris.

“The lZconomie Design of Radio Com-
munication Systems by Matching the Mes-
sage Urgency to the Fading Conditions,”
L. P. Yeh, Page Communications Engineers,
Inc., Washington, D. C.

Session 2.3—Reliability

Moderator: To be announced.

“Serviceability: Complement to Reli-
ability,” R. I1. Wilcox and Cdr. V. R. Wan-
ner, Office of Naval Res., Washington, D. C.

May, 1960
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CAPACITORS!

CAPACITORS
INSURE FAILURE-PROOF PERFORMANCE!

Only 1 Fallure in 7,168,000 Unlt-Hours for 0.1 MFD Capacitors*

Setting a new standard of reliability!

*Life tests have proved that El-Menco SPECIFICATIONS
2“,"1"63’38"&;3:p,ZTZdCSS?:;'S'ZJ;LZ""“’ ® TOLERANCES: *10% and *20%. Closer fol-
—_ erances available on request.

have yielded a failure rate of only 1 per

716,800 unit-hours for 1 MFD. Since ® INSULATION: Durez phenolic resin impregnated.
the nt{mb_er of unit-hours of_ these capaci- LEADS: No. 20 B & S (.032”} annealed ccpper-
tors is inversely proportional to the weid crimped leads for printed circuit application.
capacitance, 0.1 MFD El-Menco Mylar- ]

Paper Dipped Capacitors will yield ONLY ;"E'Elfglkiﬁdi?“"s:"f:ofu:' vzo'{:c ';”e‘ fated
1 FAILURE IN 7,168,000 UNIT-HOURS. g¢. cepending vp 9 vollage.

v ® INSULATION RESISTANCE AT 25°C:
SUPERIOR FEATURES! For O5SMFD or less, 100,000 megohms mirimum.

® Five case sizes in working vollages and ranges: Greater than .05 MFD, 5000 megohm-microferads.

LS - ONErtay g =prD ® INSULATION RESISTANCE AT 100°C: ' : ‘
Al Far .O5MFD or less, 1400 megohms minimum, -
».»j.?_?lvvgc;_,_ '022 "_’_'ia_M‘FEA__ Greater than ,05MFD, 70 megohm-microfarads. I |
600 WVDC — | .0018 to .25 MFD
— . — —— @ POWER FACTCR AT 35°C:
1000 WVDC — .001 to .1 MED 1.0% maximum at 1 KC. |
1600 WvDC — 001 to .05 MFD

Write for Technical Brochure Giving Camplete Information on fhe’
El-Menco Tubular Dur-Paper Line.

THESE CAPACITORS WILL EXCEED ALL THE ELEC-
TRICAL REQUIREMENTS OF E.I.LA, SPECIFICATION
RS-164 AND MILITARY SPECIFICATIONS #MIL-C-91A
AND MIL-C-2SA,

FOR FAILURE-PROOF PERFORMANCE . . . COUNT ON
EL-MENCO MYLAR-PAPER DIPFED CAPACITORS . . .
FROM MISSILE GUIDANCE SYSTEMS TO DATA PROC-
ESSING EQUIPMENTI

*Registered Trade Mark of DuPont Co.

THE EI,ECTRO MOTIVE MFG. €0., INC.

WILLIMANTIC CONNECTICUT

Manufacturers of Ei-Menco Capacitors
€ molded mica® dipped mita ® mica irimmer ® dipped o
@ tubulcr paper ® ceramic @ idlvered mica films ® ceramic dises

Arco Electronics, Inc., 64 White St., New York 13, N. Y.
Exclusive Supplier To Jobbers and Distributors in the U.S. ond Canada
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“Reliability Anatomy for System Design
Engineers,” E. S. Winlund, General Electric
Co., Phoenix, Artsz.

“A Complete Reliability Analysis of a
One-Unit System,” R. E. Barlow and L. C.
Hunter, Sylvania Electronic Defense Lab.,
Mountain View, Calif.

“Statistical Pitfalls for the Reliability
Engineer,” G. H. Beckhart, Radio Corp. of
America, Moorestown, N. J.

“The Use of IBM Cards to Predict,
Control, and Measure Reliability of a Mis-
sile Electronics Unit,” G F. Dolan, Hughes
Aircraft Co., Culver City, Calif.

“System Improvement Through Failure
Effect and a Reliability Model,” G. E.
Unruh, Paramount Electronics, Inc., Ilicks-
vitle, N. Y.

Session 2.4—Antennas

Moderator: Dr. W. J. Otting, Jr., Direc-
tor of Physical Sciences, Air Force Office of
Scientific Res., Washington, D. C.

“Ferromagnetic Antennas,” R.  New,
American Electronic Labs., Inc., Lansdale,
Pa.

“Effect of Antenna Phase Pattern on
Doppler System Operation,” H. S. Rothman
and W. E. Scharfman, Stanford Research
Inst., Menlo Park, Callf.

“A Generalized Analysis of Electronic
Antenna Beam Steering,” P. D. Kennedy,
Lockheed Aircraft Corp., Sunnyvale, Calif.

“The Effect of Field Wire Stability on
the Maximum Length of Loop,” N. V.
Feldman and G. P. Tripp, Hgs, U. S. Army
Signal Research and Development Lab., Fort
Monmouth, N. V.

“The Shroud Antenna for High Speed
Missiles,” V. W. Richard, Ballistic Research
Lab., Aberdeen Proving Ground, Md.

“Ring Arrays,” W. D. Nelson, General
Electric Co., East Dewitt, N. Y.

Session 2.5—Ranging, Tracking and
Reconnaissance

Moderator: Dr. J. A. Boyd, Director,
Willow Run Labs., University of Michigan,
Ann Arbor, Mich.

“A Continuous Wave Range System,”
F. C. Lanza, Philco Corp., Palo Alto, Calif.

“An Experimental Study of Monopulse
Technique for Ground Clutter Discrimina-
tion,” S. Y. Chang and V. Stabilito, U. S.
Army Ordnance, Frankford Arsenal, Phila-
delphia, Pa.

“Tracking Research at the Naval Train-
ing Device Center,” G. Micheli, U. S. Naval
Training Device Center, Port Washington,
N. Y.

“On the Tracking and Geodetic Poten-
tialities of a Doppler Rate Measuring Sys-
tem,” D. C. Brown, RCA Service Co., Patrick
Air Force Base, Fla.

“Instrumentation Error Analysis of the
AMR Mlissile Tracking System,” B. U.
Glass, RCA Service Co., Patrick Air Force
Base, Fla.

“Statistical Method of Calculating Meas-
urement Errors in Ranging and Tracking
Checkout Systems” L. G. Larson, Philco
Corp., Palo Alto, Calif.

Tuesday Afternoon

Session 3.1—Guidance and Space
Technology (Confidential)

Sponsor: Air Research and Development
Command.
Moderator;: To be announced.

32A WHEN WRITING TO ADVERTISERS PLEASE MENTION-—PROCEEDINGS OF THE IRE

“Integrated Design of Antennas for Bal-
listic Missiles and Space Vehicles,” D. 4.
Alsberg, Bell Telephone Lab., Inc., Whip-
pany, N. J. and II. W. Redlien, Wheeler Lab.,
Great Neck, L. 1., N. Y.

“The Space Surveillance System,” Dr.
C. E. Cleeton, U. S. Naval Research Lab.,
Washington, D. C.

“Orbit Determination for Passive Satel-
lite Detection,” R. B. Patton, Jr., Ballistic
Research Lab., Aberdeen Proving Ground, Md.

“Evaluation of Reliability Prediction
Techniques of the Electronics System of the
Falcon Missile,” F. A. Barta, IHughes Air-
craft Co., Culver City, Calif.

“Reflections from Meteor Trails Meteor-
ite Experiment,” D. Lynch and C. A.
Bartholomew, U. S. Naval Research Lab.,
Washington, D. C.

“A Proposed 24-1our Communications
Satellite System,” J. 1. Michaels, G. N.
Krassner and J. E. Bartow, U. S. Army Sig-
nal Res. and Dev. Lab., Fort Monmouth, N. J.

Session 3.2—Data Handling II

Moderator: To be announced.

“Rescarch and Development of New
Computer Programming Techniques Re-
quired for Mechanization of Machine Learn-
ing,” Dr. R. E. Smith, Control Data Corp.,
Minneapolis, Minn.

“Pattern Recognition,” J. 1. Brouillette
and C. WW. Johnson, General Electric Co.,
Syracuse, N. Y.

“New Techniques in Residual Arith-
metic,” M. R. Levine and J. Marx, American
Bosch Arma Corp., Hempstead, N. Y.

“A Note on the Applicability of Error-
Correcting Codes,” J. E. Palmer, Radio
Corp., of America, Camden, N. J.

“A Real Time Telemetry Data Trans-
mission System,” H. E. Rennacker, Collins
Radio Co., Burbank, Calif.

“Computer Controlled Automatic Diag-
nostic and Checkout System for Field Use,”
R. J. Brachman, Frankford Arsenal, Phila-
delphia, Pa.

Session 3.3—Special Electrical
Components

Moderator: To be announced.

“Some Aspects of Tunnel Diode Appli-
cations,” T. O. Krueger, U. S. Army Signal
Res. and Dev. Lab., Fort Monmouth, N. J.

“The ‘Ravistor’ an FElectrical Trans-
former Using Optical Coupling,” J. C.
Davis, Jr., Raxtheon Co., Bedford. Mass.

“Thin  Film  Components Based on
Tantalum,” R. W. Berry and N. Schwarts,
Bell Telephone Lab., Inc., Murray Hill, N. J.

“Non Steady-State Thermoelectric Gen-
erators,” S. R. Hawkins, Lockheed Aircraft
Corp., Sunnyvale, Calif

“New Developments in the Field of
Military Quartz Crystals,” G. K. Guttwein,
U. S. Army Signal Res. and Dev. Lab., Fort
Monmouth, N. J.

Session 3.4—Radar

Moderator: To be announced.

“Precision Recording of Radar Opera-
tion,” C. M. Redman, Hq, White Sands
Missile Range, N. M.

“System Evaluation of Low Noise Radar
Sensitivity,” S. Charton and G. Ver Wys,
Radio Corp. of America, Moorestown, N. J.

“The Implementation of the Integrated
Mapping System,” J. Boyajean, Fairchild
Camera and Instrument Corp., Syosset, L. I.
N. Y.

“A Flush-Mounted VHF Telemetry An-
tenna with Hemispherical Coverage,” R. C.
Payne and P. Painter, Jr., Dynatronics, Inc.,
Orlando, Fla.

“I'he Limitations of Angular Radar
Resolution,” Dr. E. Eichler, U. S. Army
Ordnance, Frankford Arsenal, Philadelphia,
Pa.

“Internal Ballistic Measuring System,”
L. Adelson, Picatinny Arsenal, Dover, N. J.

Session 3.5—Simulation General

Moderator: Dr. R. A. Weiss, Scientific
Director, Ariny Research Office, Washington,
D. C.

“Space Simulation with High Gas Re-
lease Rates,” W. W. Balwans and J. M.
Singer, Naval Res. Lab.. Washington, D. C.

“Tank vs Tank Synthetic Gunnery
Trainer,” 1. Friedland, U. S. Naval Training
Device Center, Part Washington, N. Y.

“Radar Simulation,” C. Colbert, West-
gate Lab., Inc.. Yellow Springs, Ohio.
“Mathematical Models  of  Multiple-

Gimbal Systems,” Dr A. Rosenfeld, Budd
Lewyt Electronics, Inc., Long Island City,
N. Y.

“Optimization of Test Systems,” J. C.
O'Brien, Cooper Development Corp., Mon-
rovia, Calif.

“Optimum Search Routines for Auto-
matic Fault Location,” S. I. Firstman, The
Rand Corp., Santa AMonica, Calif., and
B. Gluss, Armour Research Foundation of
Ilinois, Chicago.

Wednesday Morning, June 29

Session 4.1—Electronic Generation, Switch-
ing and Radiation (Confidential}

Sponsor: Air Research and Development
Command.

Moderator: R. 1. Cole, Manager, Mili-
tary Projects Planning, Melpar, Inc., Falls
Church, Va.

“A Very High Gain Experimental Milli-
meter Foster Scanner,” C. . Hacking, I-T-E
Circuit Breaker Company, Philadelphia, Pa.

“A Special Purpose Microwave Switch
for Anti-jam Operation of Conical Scanning
Radars,” S. D. Schrexer and G. Klein,
Westinghouse Electric Corp., Baltimore, Md.

“A Periodically-Focused 10 KW Micro-
wave Traveling-Wave Awmplitier,” 0. T.
Purl and K. . Slocim, Watkins-Johnson
Co., Palo Alto, Calif.

“Electromagnetic  Radiation in  Sca
Water,” E. J. Hilliard, U. S. Naval Under-
water Ordnance Station, Newport, R. I.

“Self-Focusing Technique for Large Ar-
rays,” . 1. Howells, General Electric Co.,
Dewitt, N. Y.

“A Radar Technique Using an Electro-
Optical Two-Dimensional Filter, Part I—
Principles of Operation, Part [H1—An Experi-
mental Model LEmploying a Delay-Line
Light Modulator,” L. Lambert, Moses Arm,
and Isaac Weissman, Columbia Univ., New
York, N. Y.

Session 4.2—Communications II

Moderator: To be announced.

“Operational Testing of a Long Range
Rocket Communication System,” B. J.
Huffman, Hughes Aircraft Corp., Culver
City, Calif., and W, F. O'Neil, C & N Lab.
WADD, Wright-Patterson AFB, Ohio.

“A Long Range Rocket Communication
System,” W. L. Exner and E. R. Gaul,
Hughes Aircraft Co., Los Angeles, Calif.

May, 1960
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home-radio sales
when you design around
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Originated by Sylvania—the 100-mA All-
American Five requires % less heater power,
opens new design possibilities and offers signifi-
cant merchandising opportunities. Now, tube
layout is comparatively unrestricted, cabinet
styling is more flexible. Cost reductions in cabi-

o
!

netry, circuitry and components are within easy
grasp. Tube reliability is enhanced. Printed cir-
cuit techniques can be used advantageously.
Here, then, are important advances in home
radio design—made possible by the Sylvania
100-mA All-American Five,




Named to the All-American Five are: 18FW6, semi-
remote cut-off pentode; 18FX6, pentagrid converter;
18FY6 high mu triode-double diode; 32ETS5, beam
power pentode ; and the 36 AM3, half-wave rectifier—
a tube complement with proven field experience.

Lower ambient temperatures
increase design flexibility and
Ey * RATED VALUE offer substantial economies. Ra-

B R R AR R R RRRRRRRRE b : !0 VOLTS . . qe s .
Ecae 110 YOLTS dio cabinets utilizing this,care-

Ec) =-75 VOLTS
€310+ 53 VOLTS (RMS) fully mated complement show
temperature reductions of 20-
25%. The area of the power out-
put tube shows an even greater
temperature decrease—as much
as 30%. As a result, less expen-
sive plastics can be used. Vertical
chassis can be designed without
special heat shielding. Placement
of the power output tube is no
Lo nesermer o longer critical because of heat—
wide, outside “berths” are un-
necessary —designs can be com-
pact. Printed circuit boards may be used without
deterioration in set life and performance caused by
high ambient temperatures.

MAR-SGNAL CUARERTS & WA
"

TOTAL HARMONIC DISTORTION (W PERCENT

Tube reliability is increased. Sylvania heater design
of the 100-mA line provides for more balanced dis-
tribution of the heater voltages in the heater string.
Surge voltages across individual tubes are minimized.

Sylvania 100-mA All-American Five can be used in
existing 150-mA designs with a minimum of redesign
time. The 100-mA tube complement presents many
advantages that can be directly translated into con-
sumer benefits and increased home radio sales.

New developments in the 100-mA line. Sylvania is
developing further tube complements that will incor-
porate the inherent advantages of a cooler-operating
100-mA line. These include a four tube line for home
radio sets, a complement for FM radio receivers, and
two new types that hold exciting possibilities for
quantity-produced Hi-Fi.

Your local Sylvania Sales Engineer will gladly give
you the whole story on the Sylvania 100-mA line.
Call him or write Electronic Tubes Division, Sylvania
Electric Products Inc., Dept. 195, 1740 Broadway,
New York 19, New York.

SYLVANIA

Sutsidiary of GENERAL TELEPHONE & ELECTRON/CS (53)




“Impact of the Recent International
Radio Conference, Geneva, on USAF Com-
munications-Electronics Programs,” C. W,
Loeber, Dept. of Air Force, Washington, D. C.

“Communication by Re-radiation from
Chatf,” B. V. Blom, Benson, Ariz.

“Use of Faraday Rotations in Prediction
of lonospheric Disturbances,” 11, S. Marsh,
Watkins Johnson Co., Palo Alte, Calif.

“Digital Battlefield Communications,”
W. C. Slagle, Stromberg-Carlson, San Diego,
Calif.

Session 4.3—Reliability II

Moderator: W. S. Marks, Jr.

“Participation in the Fleet Ballistic Mis-
sile Weapon System Component Reliability
and in the Interservice Data Exchange Pro-
grams,” S, I. Pollock, U. S. Naval Ordnance
Laboratory, Corona, Calif.

“Application of an Environmental Probe
Test Technique for Improving the Reliabil-
ity of a Guided Missile Fuze,” B. IT". Terrs,
Diamond Ordnance Fuse Lab., Depl. of the
Army, Washington, D. C.

“Reliability of a Parallel System Con-
sidering Load Redistribution.” €. I{. Tsao
and 1. L. Leve, Hughes Aiveraft Corp., Culver
City, Calif.

“Understanding and Improving System
Reliability and Maintainability, Using In-
formation in  LEngincering/Environmental
Malfunction Data Samples,” G. 11, Allen,
Raytheon Co., Maynard, Mass.

“The Reliability of Hermetically Scaled
Equipment,” 0. B. Rossnagel, Kearfoll Diz.
of General Precision, Little Falls, N. J.

Session 4.4—Systems Ancillary
to Missiles

Maderator: To be announced.

“Equipment Design Trends in Missile
Scoring Devices,” W. Ficklin, A. 1I. Macis-
sewski, J. J. Pakan and K. Ringer, [A. R, F.
Products, Inc., River Forest, I,

“System lntegration Factors in V' /Stol
Launched Air-to-Surface Missile,” 7. I1.
Rubaii, Imternational Business Machines
Corp., Owego, N. Y.

“Electric Firing of Fully Combustible
Ammunition,” F. J. Dashnaw. Waterelict
Arsenal, Watereliet, N, V.

“Airborne  [nstrumentation  Systems
Utilized in First and Second Generation Bal-
listic Re-entry Vehicles,” L. E. Foster,
General Electric Co., Philadelphia, Pa.

“Flight Mcasurements on the JUPITER
R&D Missile,™ C. T N. Paludan, Huntsville,
Ala.

Session 4.5—Simulation-Electronic

Moderator: To be announced.

“Electromagnetic  Environment  Simu-
lation for System Trainers,” F. P. Cullen,
W. Helf, and J. K. Scullv, The Marquard!
Corp., Ponona, Calif.

PROCEEDINGS OF THE IRE May, 1960

“The Development of a Dynamic Target
and Countermeasures Simulator,” R, L.
Norton, U. S. Army Signal Missile Support
Agency, White Sands Missile Range, N. M.

“All Electronic Visual Flight Simulator,”
P. L. Fox, Aerojet-General Corp., Aszusa,
Calif.

“Celestial Navigation Trainer,” G. Ja-
quiss, U. S. Naval Training Device Center,
Port Washington, N. Y.

“ASW Submarine Target, Device 21B12,
Type 1, “R. II. Dickman, U. S. Naval Train-
ing Device Cenlter, Port Washington, N. Y.

“Tank Turret Trainer, Device 3T1,”
T. Mongello, U. S. Nava! Training Device
Center, Port Washington, N. V.,

Wednesday Afternoon

Session 5.1=Instrumentation IV
—(Confidential)

Sponsor: \ir Research and Development
Command.

Moderator: D, J. McLaughlin, U. S.
Naval Res. Lab.. Washington, D. C.

“Transmission of Electromagnetic Waves
Through An lonized Medium in the Presence
of a Stron Magnetic Field,” T. P. Iarley,
Boeing Airplane Co., Seattle, Wash.

“The Exploitation of Millimeter Waves
for Military Applications,” I1. N. Tate, Ilq.
U. S, AArmy Signal Res. and Dev. Lab., Fort
Manmouth, N. J.

“A Millimeter Wave Radar System,”
J. M. DeBell, Jr., Allen B. DuMont Lab.,
Inc., Clifton, N. J.

“Increased  Jamming  and  Reconnais-
sance Effectivity Through Polarization Di-
versity,” E. F. Henry, Melpar, Inc., Falls
Church, Vu.

“Countermeasures Techniques for Use
Against Frequeney-Jump Radars,” G. E.
Austin, Syleania  Elcctronic Defense  Lab.,
Mountain View, Calif.

Session 5.2=—Space Technology

Moderator: Dr. 1l. K. Zicgler, Chicf
Scientist, U. S. Army Signal Res. and Dev.
Lab., Fort Monmouth, N. J.

“Maintenance, Repair and Assembly in
Space by Remote Means,” J. W. Clark,
ITughes Aireraft Co., Culver City, Calif.

“The Able-4 Thor Deep Space Probe,”
P. F. Glaser, Space Technology Labs., Inc.,
Los Angeles, Calif.

“Communication in Space by Deflected
Sunlight,” K. W Otten, Wright Air Develop-
ment Div., Wright-Patterson A FB, Ohio.

“Optimum  Capacitor Charging  Efh-
cieney for Space Systems,” Dr. . M. Mos-
tow, Dr. J. L. Neuringer and D. S. Rigney,
Republic Aviation Corp., Farmingdale, N. Y.

“Application of Inertial Techniques to
Interplanetary Navigation,” M. J. Minne-
man, Republic Aviation Corp., Farmingdale,
N Y.

Session 5.3—Camera Display Devices

Moderator: To be announced.

“High Performance Camera Tube Pro-
gram,” S. Gray, RCA Labs., Princeton, N. J.

“High Speed Direct Electronic Printing
Cathode Ray Tube,” N. Fyler, D. Cone,
R. Dorr, J. Wurtz, Litton Industries, San
Carlos, Calif.

“Extending the Dynamic Range of
Camera Tubes Employing Return Beam
Modulation,” A. D. Cope and H. Borkan,
Radio Corp. of America, Princeton, N. J.

“Image Orthicon Tubes as Image In-
tensitiers,” N. Swanson, U. S. Army En-
gineer Res. and Dev. Lab., Fort Belvoir, Va.

“Three-Dimensional Direct-View Dis-
play Tube,” R. D. Ketchpel, Huges Aircraf!
Co., Culver City, Calif.

Session 5.4—Vulnerability, Guidance

and Control

Moderator: W. S. Hinman, Jr. Technical,
Director, Diamond Ordnance Fuze Lab.,
Ordnance Corps, U. S. Army, Washinglon,
D. C.

“Loran-C Navigation System,” IV. Dick-
inson, Jansky and Bailey, Inc., Washington,
D. C.

“Abstract of MATTS System (Multiple
Airborne Target Trajectory System),” W, J.
Zable, Cubic Corp., San Diego, Calif.

“A New Gyro for \utopilot
S, Dardarian, General  Precisions,
Little Falls, N. J.

“Lightweight Inertial Systems,” R. E.
Marcille, Litton Industries, Beverly [IIills,
Cualif.

“Inertial Aecelerometers— Their Nature,
Character and Limitations,” M. Manerer,
General Precision, Inc., Little Falls, N. J.

“Jamming  Effectiveness  Instrumenta-
tion,” Capt. C. I1. Redwin and C. H. Meyer,
11, Rome Air Dev. Center, Griffiss AFB,
N. T.

Use,”
Inc.,

Session 5.5—Data Handling

Moderator: To be announced.

“High Speed Auto-Data System for
Blast Studics,” R. D. Jones and J. D. Smith,
Sandia  Corp., Sandia Base, Albuquerque,
NN

“Data Acquisition for a Research and
Development Test Stand,” T Wong and
R. L. Thomason, U. S. Navul Ordnance Test
Station, China Lake, Calif.

“The Handling of UDODP Data,” D. H.
Parks, Radio Corp. of America, Patrick
AFB, Fla.

“Description of Antomatic Data Redue-
tion Facility Combining Maximum Versa-
tility and Speed,” W. R. Schumacher, U. S.
Navy Underwater Sound Lab., New London,
Conn., and II. M. Wilkinson, Epsco, Inc.,
Cambridge, Mass.

“The Digitron—A High Specd Data
Display System,” P. J. Meredith, D. J.
Griffin, and F. A. Paulus, The Marquard!
Corp., Pomona, Calif.
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Professional Groups”

Aeronautical & Navigational Electronics
(G-11)—L. M. Sherer, R'TCA, Bldg. T-5,
16 and Constitution Ave., N.\W., Wash-
imgton 25, D. C.; 1L R. Mimmno, Harvard
Univ., Cambridge, Mass.

Antennas & Propagation (G-3)—A. Dorne,
Dorne and Margolin, Westbury, L. I,
N. Y. S0\ Bowhill, Pennsylvania State
Univ., University Park, Pa.

Audio (G-1)—11. S. Knowles, Knowles Elec-
tronics, 9400 Belmont Ave., Franklin
Park, HL; Prof. \. B. Bereskin, E.E.
Dept., Univ. of Cincinnati, Cincinnati 21,
Ohio; M. Camras, Armour Res. Found.
Tech. Ctr., Chicago 16, 111

Automatic Control (G-23)—j. E. Ward,
Servomechanisms  Lab., M.LT., Cam-
bridge 39, Mass.; G. S. Axclby, Westing-
house Air Arm Div., Friendship \irport,
Baltimore 3, Md.

Broadcast & Television Receivers (G-8)—
R. R. Thalner, Sylvania Home Electron-
ics, 700 Ellicott St., Batavia, N. Y.;
C. W. Sall, RC\, Bldg. 13-4, Camden,
N. ]

Broadcasting (G-2)—G. E. lagerty, West-
inghouse Flec. Corp., 122 E. 42 St
Suite 2100, N. Y. 17, N. Y.; W. L.
Hughes, E.E. Dept., lowa State College,
Ames, [owa.

Circuit Theory (G-4)—S. Darlington, Bell
Felephone Labs., Murray 1HIL, N, ].;
W. Bennett, Bell Telephone Labs., Mur-
ray Hill, N, J.

Communications Systems (G-19)—]. L.
Schlaikjer, I'T&T Co., 67 Broad St., N. Y.
4, N. Y.; M. R. Donaldson, Electronic
Comm. Inc., St. Petersburg, Fla.

Component Parts (G-21)—]. }. Drvostep,
Sperry Gyroscope Co., Mail Station LA
36, Great Neck, L. I, NU Y. G Shapiro,
Engineering Flectronies Sec., Div. Lo,

* Names listed are Group Chairmen and Trans-
actions Editors,

Sections”

NBS, Connecticut Ave. and Van Ness St.,
Washington, D. C.

Education (G-25)—]. G. Truxal, llead,
Dept. of E.E., Polytechnic Inst. of Brook-
Iyn, Brooklyn, N. Y.; \WW. R. LelPage,
Dept. of E.E., Syracuse Univ., Syracuse,
N. Y.

Electron Devices (G-15)—\\. M. Webster,
Semi-Conductor Div., RCA\, Somerville,
N. J.; E. L. Steele, Hughes Prods., Inc.,
International Airport Station, Los Ange-
les 45, Calif.

Electronic Computers (G-16)—A. A. Cohen,
Remington Rand Univac, St. Paul 16,
Minn.; R. O. Endres, Rese Engrg. Co.,
Philadelphia, Pa.; H. E. Tompkins, Moore
School of E.E., Univ. of Pennsylvania,
Philadelphia.

Engineering Management (G-14)—II. M.
O’'Bryan, Svlvania Elec. Prods., 730 3rd
Ave, N.Y. 17, XU Y.; A H. Rubenstein,
Northwestern Univ., Evanston, IL

Engineering Writing and Speech (G-16)—
T. T. Patterson, Jr., RCA, Bldg. 13-2,
Camden, N. J.; H. B. Michaelson, IBM
Res. Center, Box 218, Yorktown Heights,
N.Y.

Human Factors in Electronics (G-28)—
C. M. Jansky, Royal McBee Corp., Port-
chester, N. Y.; ]. 1. Elkind, Bolt, Beranek
and Newman, Cambridge, Mass.

Industrial Electronics (G-13)—]. E. Eise-
lein, RC.A Victor Div., Camden, N. }.;
R. W. Bull, Armour Res. Found., Chi-
cago, T

Information Theory (G-12)—I’. llias,
MUET., Rm. 26-347, Cambridge 39,
Mass.; \. Kohlenberg, Melpar Inc., 43
I.eon St., Boston 15, Mass.

Instrumentation (G-9)—C. \W. Little, C-
Stellerator Assoc., Box 45t, Princeton,
N. J.5 G. B. lloadley, Dept. of ..,
North Carolina State College, Raleigh,
N. C.

Medical Electronics (G-18)—\\". 1. Tolles,
Airborne  Instruments Lab.,, 160 Old

Country Rd., Mineola, L. ., N. Y.; L. B.
Lusted, Univ. of Rochester Medical
School, Strong Memorial Hosp., Rochester
20, N\ Y.
Microwave Theory and Techniques (G-17)
AL AL Oliner, Microwave Res. Inst., 55
Johnson St., Brooklyn 1, N. Y.; D. D.
King, Electronic Comm.,, Inc., 1830 York
Rd., Timonium, Md.

Military Electronics (G-24)—H. Randall,
1208 Seaton Lane, Falls Church, Va.;
D). R. Rhodes, Radiation Lab., Instru-
ment Div., Orlando, Fla.

Nuclear Science (G-5)—.\. B. \'an Rennes,
United Res. Inc., Tech. Div., 128 Alewife
Brook Pkwy., Cambridge, Mass.; R. F.
Shea, Dig Power Plant Engrg., Knolls
Atomic PPower Lab., General Electric Co.,
Schenectady, N. Y.

Production Techniques (G-22)—L. ML
Ewing, General Electric Co., HMEED
CSP-3, Syracuse 1, N. Y.; A. R. Gray,
Rte. #1, Box 940, Orlando Vineland Rd.,
Wintergarden, Fla.

Radio Frequency Interference (G-27)—
J. P. MceXNaul, U S. Signal Corps., Hdqgrs.
Ft. Monmouth, N. ]J.; I’. O. Schreiber,
Technical Wire Prods., Springheld, N. J.

Reliability and Quality Control (G-7)—
I’. K. McElroy, General Radio Co., 22
Baker Ave., West Concord, Mass.; E. J.
Breiding, IBM Corp., Kingston, N. Y.

Space Electronics and Telemetry (G-10)—
C H. Hoeppner, Radiation, Ine., Mel-
bourne, Fla.

Ultrasonics Engineering (G-20)-—\V. Roth,
Roth Lab., 1240 Main St., Hartford 3,

Conn.; O. Mattiat, Aerophysics Dev.
Corp., 0. Box 0689, Santa Barbara,
Calif.

Vehicular Communications (G-6)-—\. A.

MacDonald, Motorola, Inc., 4545 Au-
gusta Blvd., Chicago 51, HL; R. P. Gif-
ford, General Electric Co., Svracuse,
N Y.

Akron (4)—C. D. Morrill, 2248 16th St.,
Cuyahoga Falls, Ohio; C. M. Kelly, 2915
Silver Lake Circle, Cuvahoga Falls, Ohio.

Alamogordo-Holloman (7)-—M. W, Jones,
2302 Willow Dr., Alamogordo, N. Mex.;
A, F. La Pierre, 1500 Roosevelt Ave.,
Alimogordo, N Mex.

Albuquerque-Los Alamos (7)—R. C. Spence,
3020 W. Sandia Dr., Sandia Base, \-
buquerque, N. Mex.; . C. Davis, Neely
Enterprises, 107 Washington St. S, E.,
Albuquerque, N. Mex.

Anchorage (7)—R. O. Voight, 1HQ Alaskan
Command, APO 942, Scattle, Wash.;
J. T, Litde, Star Route B, Box 3453,
Spenard, Alaska.

Atlanta (3)—\W. L. Fatug, 1643 N. Gate-
wood Rd., Atlanta 6, Ga.; R. L. Ellis, Jr.,
77 Karland Dr., N.W., Atlanta, Ga.

Baltimore (3)—B. Wolfe, 6112 Talles Rd.,

* Numerals in parentheses following sections desig-
nate region number. IFirst name designates Chairman,
second name Secretary.
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Baltimore 7, Md.; J. T. Wilner, 2610 No.
Charles St., Sta. WB.AL, Baltimore 18,
Md.

Bay of Quinte (8)-—H. [.. Blacker, Northern
Electric Co., Ltd., 250 Sidney St., Belle-
ville, Ont., Canada; G. M. Turney, R.R.2,
Carrying Place, Ont., Canada.

Beaumont-Port Arthur (6)—\. L. Musick,
Jr.. 585 Sunbury Dr., Beaumont, Tex.;
C. ). Hamilton, Jr., Route 2, Box 414,
Port Arthur, Tex.

Benelux-—llerre Rinia, Parklaan 24, Eind-
hoven,  Netherlands; B, B, Barrow,
S.ADT.C, Box 174, The Hague, Nether-
lands.

Binghamton (1)—B. Il. Rudwick, 622 Lacey
Dr., Johnson City, N. Y.; F. W. Schaalf,
R.D. 1, Apalachin, N. Y.

Boston (1)--F. K. Willenbrock, Gordon
Mc¢Kay Lab., Harvard Univ., Cambridge
38, Mass.; F. M. Dukat, 205 Bacon St.,
Waltham 54, Mass.

Buenos Aires-—Lirio .\\. Pereyra, 5 de Julio
369, Vincente Lopez, Argentina; D. W,

Gamba, 1337 Charcas, Buenos Aires,
Argentina.

Buffalo-Niagara (1)-—]. I>. Welsh, 544 Lisbon
Ave., Buflalo 13, N. Y.; D. P. Sante, 30
Greenbriar Rd., Williamsville 21, N, Y.

Cedar Rapids (5)—D. M. Ilodgin, Jr., 3206
\ine Ave.. S.E. Cedar Rapids, lowa;
G. M. Marer, R 3, Marion, lowa.

Central Florida (3) -\W. S. Hines, 1320 In-
dian River Dr., Eau Gallie, Fla.; M.
Gould, 8 Azalea Dr., Cocoa Beach, Fla.

Central Pennsylvania (4)—C. R. Ammer-
man, 125 Grandview Rd., State College,
Pa.; W. J. Ross, 105 LElec. Engrg. Dept.,
University Park, Pa.

Chicago (5)—R. E. Bard, General Radio
Co., 6605 \W. North Ave., Oak Park, Il1l.;
W. B. McClelland, 7036 N. Tahoma, Chi-
cago 46, Tl

China Lake (7)-—R. T. Merriam, 1501-B
Smith Rd., China Lake, Calif.; L. D.
Bryant, Box 333, Naval Ord. Test Sta,,
China Lake, Calif.
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PACKAGED TO MEET YOUR
REQUIREMENTS

Al

Here five relays, each contain-
ing two switches, are mounted
on a primted circuit board.
This assembly may be in-
serted directlyinto your eguip-
ment or enclosed in a flat pack
container.

These six switches
are clustered to
form the core of a
single electrcmag-
netic coil, and en-
cased in a cylindr:-
cal steel comtainer.

AREED

. - FITS
e~ —= INTO

YOUR

= DESIGN!

CLAREED Sealed Contact Reed
relays put you . . . the designer . .
in the driver's seat. They are simple
in design, flexible in assembly, They
are packaged and mounted to com-
ply with your mechanical design con-
figuration . . . even on your own cir-
cuit board. CLAREED relays are ideal
components tor fransistor-drive ap-
plications, computers, data-process-
ing and other high speed equipment.

Contacts are hermetically sealed in
inert gas. Tens of millions of opera-
tions are assured since contact con-
tamination is completely precluded.
Hundreds of millions of operations
are possible when operated up to !
rated load.

If you use relays, it will pay you to know
all about CLAREED ... an entirely new
concept in relay design. Address C. P.
Clare & Co., 3101 Pratt Blvd., Chicago 45,
lllinois. in Canada: C. P. Clare Canada
Limited, Box 134, Downsview, Ontario.
Cable Address: CLARELAY. Send for
Bulletin CPC-5.

CLARE

When only the best is good enough




Cincinnati (4)—H. E. Hancock, Box 52,
R.R.4, Branch Hill, Loveland, Ohio; J. P.
Mechan, American Tel. & Tel. Co., 138 E.
Court St., Cincinnati 2, Ohio.

Cleveland (4)- R. \. Dambach, 3881 \\.
162, Cleveland 11, Ohio; R. J. Plaisted,
Westinghouse Broadeasting, 6600 Broad-
view Rd., Parma, Cleveland 34, Ohio.

Colombia—T. |. Meek, Apartado Aereo
78-15, Bogota, Colombia; F. S, Garbrecht,
Apartado Nal. 2773, Bogota, Colombia.

Columbus (4)—D. F. Yaw, 2356 Farleigh
Rd., Columbus 21, Ohio; F. A, Wolf, 354
Chatham Rd., Columbns 14, Ohjo.

Connecticut (1)—A. R. Perrins, 951 Sperry
Rd., Cheshire, Conn.; Ivan Flores, S.
Huckleberry Dr., Norwalk, Conn.

Dallas (6)-—T. I3. Moseley, 6114 Northwood
Rd., Dallas 25, Tex.; Tom Prickett, Jr.,
805 Clearwater Dr., Richardson, Tex.

Dayton (4)-—D). G. Clute, 4424 Appleton P'L,
Kettering 40, Ohio; R. J. Framme, 316
Claranna, Dayvton 9, Ohio.

Denver (6)—\\. G. Worcester, 748 10th St.,
Boulder, Colo.; H. S. Johnson, 1241 Mon-
aco Pkwy., Denver 20, Colo.

Detroit (4)—L. ]. Giacoletto, Ford Motor
Co., Scientilic Lab., Box 20583, Dearborn,
Mich.; H. W, Hale, Dept. of Elec. Engrg.,
Wayne State University, Detroit 2, Mich.

Egypt-—H. M. Mahmoud, Faculty of Engrg.,
Fonad 1 University, Giza, Cairo, Egypt;
El Garhi L. El Kashlan, Egyptian Broad-
casting, 4, Shart Sherifein, Cairo, Egypt.

Elmira-Corning (1)-—D. F. Aldrich, 1030
Hoffman St., Elmira, X. Y.; T. G. Keeton,
611 McDowell PL, Elmira, N. Y.

El Paso (6)—\\. A. Toland, 912 Brazil St.,
El Paso, Tex.; W. H. DeBusk, 3017 Daisy,
El Paso, Tex.

Emporium (4)-—H. \". Kalmer, Jr., 150 Elin-
wood Ctr., Emporium, Pa.; W, H. iler-
bert, Syvlvania Elee. Prods., Inc., Em-
porium, Pa.

Erie (1) I’. 5. Sterner, 322 Forest Dr.,
Erie, Pa.: Secretary to be advised.

Evansville-Owensboro (5)- -L.. 1. Roberts,
Ir., 2516 Troquois Dr., Owensboro, Ky.;
K. (5. Miles, 2105 E. Guni St., Evansville
14, Ind.

Florida West Coast (3)—R. Murphy, 12112
N. Edison Ave., Tampa 4, Fla.; L. Swern,
Sperry Microwave Electronics Co., Box
1828, Clearwater, Fla.

Fort Huachuca (7)—]. C. Domingue, 62506
Barnes St., Fort Huachuca, Ariz.; \. S,
Montasser, 368 Wolle St., Sterra Vista,
Ariz.

Fort Wayne (5)-—"T". Major, 5355 Meadow-
brook Dr., Fort Wayne, Ind.; C. F.
Mason, 15193 Crescent Ave., Fort Wayne,
Ind.

Fort Worth (6)— G. H. Robertson, 5749
Tracyne Drive, Fort Worth 14, Tex.;
W. D, Raymond, 2015 Valley Lane, Ar-
lington, Tex.

Gainesville (3)—C. V. Shalifer, 113 N\, 2§
St., Gainesville, Fla.; J. H. Neidert, 1811
N.W. 11 Rd., Gainesville, Fla.

Hamilton (8)-—C. J. Smith, 43 Gilbert Ave.,
Ancaster, Ont., Canada; F. H. Edwards,
United-Carr  Fastener Co. of Canada
Ltd., 231 Gage Ave., N, Hamilton, Ont.,
Canada.

Hawaii (7)—NMI1. S. Vittum, 218 Kuuhoa Pl
Kailua, Hawaii; G. Piety, 2030 Home
Rule St., Honoluln 17, Hawai.

Houston (6)—R. |. Loofbourrow, The Texas
Co., Box 425, Bellaire 101, Tex.; W. P.
Schneider, 8417 Bluegate, Houston, ‘T'ex.
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Huntsville (3)—11. H. llosenthien, 515
Madison St., Huntsville, Ala.; W, 1.
Cook, Jr., 2702 FEvergreen St., S.E.,
Huntsville, Ala.

India- Officers to be elected.

Indianapolis (5)—G. R. Fraser, U1, S. Naval
Avionies Facility, 21 St. & Arlington Ave.,
Indianapolis 18, Ind.; C. 1. David, 6110
E. 21 St., Indianapolis 18, Ind.

Israel—Isracl Cederbaum, 117-13, Ramot
Reinez, Haifa, Israel; Ephraim Weissberg,
4 Shalom Aleithem St., Haifa, Nave
Shaanan, Israel.

Italy—.A\lgeri Marino, Via Guido d’Arezzo
14, Rome, Haly; Giuseppe P. Tarchini,
Laboratorio Ricerche Elettr., \ia Del
Parlamento N. 33, Borgolombardo, Mi-
lan, haly.

Ithaca (1)—C. E. Iugalls, 106 Sheldon Rd.,
fthaca, N. Y.; N. H. Bryant, School of
Elec. Engrg., Cornell University, Ithaca,
N Y.

Kansas City (6)—N. E. \'ilander, 2509 \\V.
83rd St., Kansas City 15, Mo.; F. A
Spies, Bendix Aviation Corp., Box 1159,
Kansas City 41, Mo.

Little Rock (6)- -\". L. Dillaplain, 203 S.
Pine St., Little Rock Ark.; R\ Anders,
1814 Wolie St., Little Rock, Ark.

London (8)—]. A. Fulford, Physics Dept.,
Univ. of Western Ontario, London, Ont.,
Canada; D. Moore, R.R. 3, Dorchester,
Ont., Canada.

Long Island (2)- - ]. G. Stephenson, Airborne
Instruments Lab., Walt Whitman Rd.,
Melville, N. Y.: J. Sinnott, 65 Jester
Lane, Levittown, N. Y.

Los Angeles (7)--13. Dempster, Electronic
Engrg. Co. of California, 1601 E. Chest-
mit Ave., Santa Ana, Calif.; ]J. Lewi,
Packard-Bell, 12333 W. Olympic, lLos
Angeles 64, Calif.

Louisville (5)--\W. J. Ryan, 4215 North-
western Pkwy., Lonisville 12, Ky.; H. T,
Smith, 2511 Saratoga Dr., Louisville, Ky.

Lubbock (6)—]. J. Criswell, 511 50 St., L.ub-
bock, Tex.; J. I". Craig, Route 7, Lubbock,
Tex.

Miami (3)—]. W. Keller, Jr., Miami Ship-
building Corp., 615 S. W. Second Ave.,
Miami 36, Fla.; F. R. Macklin, 325
Malaga Ave., Coral Gables, Fla.

Milwaukee (5)-—F. ]J. Lofy, 2258 S. 56 St.,
West Allis 19, Wis.; J. D. Horgan, 1530
N. Longwood Ave., Eln Grove, Wis.

Montreal (8)—R. B. Lumsden, 1680 Lepine
St., St. Laurent 9, P.Q., Canada; II. H.
Schwartz, 5212 King Edward Ave.,
Montreal 29, 1".Q., Canada.

Newfoundland (8)—MN. D. MacGray, Ca-
nadian Marconi Co., 3 Prescott St., St
John's, Newf., Cavada; F. A. Mulloy, 55
Calver Ave., St. John's, Newf., Canada.

New Orleans (6)--]. C. Spencer, 1524
Shirley Dr., New Orleans 14, La. (Chair-
man and Acting Secretary).

New York (2)--Joseph Reed, 52 Hillerest
Ave., New Rochelle, N. Y.; Herbert W,
Pollack, 300 Lennox Road, Brooklyn,
NVY.

North Carolina (3)--\V. G. McAvoy, 500
Magnolia St., Winston-Salem, N. C.;
\W. E. Langford, 3260 Notingham Rd.,
\Vinston-Salemn, N. C.

Northern Alberta (8)—Roy Usher, St. Al-
bert, Alta., Canada; W. L. Storms, 12907
134 Ave., Edmonton, Alta., Canada.

Northern New Jersey (2)- -G. D). Hulst, 73
Mt Prospect Ave., Verona, N. J.; |. G.

Kreer, Jr., 114 Mountain Ave., Bloom-
ficld, N. J.

Northwest Florida (3) -W. F. Kirlin, 312
May Circle, Bens Lake Area, Eglin AFB,
Fla.; H. 1. Hafnagle, 1 Katherine Ave.,
Fort Walton Beach, Fla.

Oklahoma City (6)-—T. K. McDouald, 205
W. Coe Dr., Midwest City, Okla.; Elmo
Black, 1701 N. W, 35 St., Oklahoma City
18, Okla.

Omaha-Lincoln (5)- R. 1. Ralls, 5835
William St., Omaha 6, Neb.; R. AL Strat-
bucker, University of Nebraska, College
of Medicine, 42 & Dewey Ave., Omaha,
Neb.

Orlando (3)--A\. I5. Linden, 3001 Nancy
Court, Orlando, Fla.; J. R. Matziuger,
1825 Whitchall Dr., Winter Park, Fla.

Ottawa (8)—F. \". Cairus, Radio Div., Na-
tional Res. Council, Ottawa, Ont., Can-
ada; M. Yurko, 1295 Wesmar Drive, Ot-
tawa, Ont., Canada.

Philadelphia (3)-—\V. .\, [loward, National
Broadecasting Co., 1619 Walnut St., Phila-
delphia 3, Pa.; IL J. Woll, 123 Third Ave.,
Haddon Heights, N, J.

Phoenix (7)—I. S. Shepard, Sr., 5716 N.
19th St., Phoenix, Ariz.; H. R. Hyder, I,
2523 N. 57th St., Phoenix, Ariz.

Pittsburgh (4) —\. E. Anderson, Westing-
house Res. Labs.,, Physics Proj. Labs.,
Bealah Rd., Churchill Borough, Pitts-
burgh 30, Pa.; \WW. . Caywood, Jr., Box
179, RD 2, Murrysville, Pa.

Portland (7)—]. C. Riley, 2039 S.E. Yamhill
St., Portland 14, Ore.; L. C. Hedrick, 35
S.WL 88 Ave., Portland 25, Ore.

Princeton (2)—-Sylvan Fich, College of
Engineering, Rutgers Univ., New Bruns-
wick, N. J.; R. D. Lohman, RCA, Somer-
ville, N, J.

Quebec (8)—-Paul Du Berger, 1267 \illars
Ave., Sillery, P".Q., Canada; Theodore
Wildi, 1365 De Longueiul, Quebee City,
P.Q., Canada.

Regina (8)--1..
Ave., Regina,
MeNeil, 3147
Sask., Canada.

Rio de Janeiro- L. Bonapace, Rua Nasci-
mento Silva 572, Ipanema, Rio de Janeiro,
Brazil; 7. Fuzesi, Caixa Postal 2068,
Rio de Janeiro, Brazil.

Rochester (1)-—F. . Mitchell, Stromberg-
Carlson Co., 1400 N. Goodman St.,
Rochester 9, N. Y.; |. L. Wheeler, 535
Rondo Lane, Webster, N. Y.

Rome-Utica (1)—W. |. Kuehl, § Iloffman
Road, New Iartford, N. Y.; R. A. Zach-
ary, Jr., 11 Arbor Drive, New lartiord,
N

Sacramento (7)—Xelis W. Godfrey, 3220
Fulton Ave., Sacramento 21, Calif.; A. O.
Rohde, 3160 Adams Road, Sacramento
25, Calif.

St. Louis (6)—R. L. Frazier, 9707 Willow
Creek Lane, Rock Hill 19, Mo.; R. D.
1ill, Jr., 363 Gray Ave., Webster Groves
19, Mo.

SaltLake City (7)—R. W, Hacgele, ¢ /o Eitel-
MceCullough Inc., 1678 S. Pioneer Rd.,
Salt Lake City, Utah; A. W. Vodak,
Sperry Utah Engrg. Labs., 322 N. 21 W,
Street, Salt Lake City, Utah.

San Antonio-Austin (6)—A\. F. Hasbrook,
Rt. 11, Box 207, San Antonio, Tex.;
F. X. Bostick, Jr, 5002 Beverly Hills Dr.,
Austin 3, Tex.

San Diego (7)—R. I,

E. MeBride, 3211 Regina
Sask., Canada; ]J. M.
Retallack  St., Regina,

Honer, 5462 Mary
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FRO M HIGH CAPACITY STATIC INVERTERS WITH NO MOVING PARTS
Delco Radio’s high capacity Static Inverters and Converters fill a critical
need in missile guidance and control—offering extremely reliable, very
highly regulated power of precise frequency. The Static Inverters use direct

crystal-frequency control and digital legic circuits to produce accurate,

single or polyphase power output. They have ro moving parts. There is nothing
] that can get out of adjustment. Electrical characteristics are: High Capacity—
150 to 4,000 volt-amperes. High Efficiency—65 to 90% depending on power and

control (precision and regulation) required. Accurate Phase Angle Control—to
0.5 degree. Precise Frequency Control—up to 6 parts per million maximum variation under all load and
environmental conditions. Voltage Amplitude Control—to +1% no load to full load. Low Distortion—

typically 2% total harmonic distortion. Delco Radio has developed and produced power supplies for

missiles such as the Air Force's Ballistic Intermediate Range Thor, Intercontinental
Titan, and the pilotless aircraft Mace. For further informaticn on military electronics,
write to our Sales Department. Physicists and electronics engineers: Join Delco Radio's
scarch for new and better products through Solid State Physics. D ELCO

PIONEERING PRECISION PRODUCTS THROUGH SOLID STATE PHYSICS RAD'O

Division of General Motars « hosome. Lidiana
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Lane Dr., San Diego, Calif.; E. \V. Carl-
son, 2260 Clove St., San Diego 6, Calif.
San Francisco (7)—V. B, Corey, 385 Gravatt
Dr., Berkeley 5, Calif.; S. F. Kaisel,
Microwave Electronics Corp., 4061 Trans-

port St., I’alo Alto, Calif.

Schenectady (1)—T. R. Hoffman, 1471
Regent St., Schenectady 9, N. Y.; P. N.
Hess, 1561 Clifton Park Rd., Schenectady
9, N. Y.

Seattle (7)—L. C. Perkins, Box 307, Des
Moines, Wash.; H. H. Judson, Jr., 2006
14 Ave., N., Seattle 2, \Wash.

Shreveport (6)-—L. Hurley, 2736 Rose-
mont, Shreveport, La.; E. J. Culling, 3252
Sarah St., Bossier City, La.

South Bend-Mishawaka (5)—P. G. Cox,
R.R.2, 10251 Harrison Rd., Osceola, Ind.;
El L. Crosby, Jr., 400 S. Beiger St.,
Mishawaka, Ind.

South Carolina (3)—\W. R. Boehm, Charles-
ton Naval Shipyard, U. S. Naval Base,
Code 210, Charleston, S. C.; H.L. Hunter,
49 Fort Dr., Rte. 6, N, Charleston, S. C.

Southern Alberta (8)—R. \W. H. Lamb,
Radio Sta. CFCN, 12th Ave. & 6th St. E.,
Calgary, Alta., Canada; J. D. Moore,
Dept. of Transport, 404 Public Bldg., Cal-
gary, Alta., Canada.

Syracuse (1)—Donald E. Maxwell, 117

Subsections

Buffington Rd., Syracuse 10, N. Y.; R. E.
Gildersleeve, 110 S. Burdick St., Fayette-
ville, N. Y.

Tokyo—I. Koga, 254 8-Chome, Kami-
Meguro, Tokyo, Japan; F. Minozuma, 16
Ohara-Machi, Meguro-Ku, Tokyo, Japan.

Toledo (4)—K. P. Herrick, 2516 Fulton St.,
Toledo 10, Ohio; R. B. Williams, Jr., 5945
Summit St., Sylvania, Ohio.

Toronto (8)—R. J. A. Turner, 66 Gage Ave.,
Scarborough, Ont., Canada; G. T. Quig-
ley, Philips Industries Ltd., Vanderhoof
Ave., Leaside, Toronto 17, Ont., Canada.

Tucson (7)—A. M. Creighton, Jr., RCA
Surface Comm. Systems, 2720 E. Broad-
way, Tucson, Ariz.; Ernest L. Morrison,
Jr., 4557 E. Eastland St., Tucson, Ariz.

Tulsa (6)—Robert Broding, 2820 E. 39th,
Tulsa, Okla.; P. M. Ferguson, 1133 N.
Lewis, Tulsa, 10, Okla.

Twin Cities (5)—S. \W. Schulz, 3132 Fourth
St., S.E., Minneapolis 14, Minn.; H. D.
Shekels, 1942 Beechwood, St. Paul 16,
Minn.

Vancouver (8)—T. G. Lynch, 739 Edgewood
Rd., North Vancouver, B. C., Canada;
H. A. Hoyles, 1846 Beaulynn Pl., West-
lynn Park, North Vancouver, B. C,
Canada.

Virginia (3)-—Orville R. Harris, 908 Rosser

Lane, Charlottesville, Va.; Warren L.
Braun, 901 *‘C” St., Harrisonburg, Va.
Washington (3)—]. E. Durkovic, 10316
Colesville Rd., Silver Spring, Md.; Ben S
Melton, 3921 Mayfair Lane, Alexandria,

\a.

Western Massachusetts (1)—A. K. Hooks,
Sprague Electric Co., Union St., North
Adams, Mass.; ]. J. Allen, 29 Sunnyside
Dr., Dalton, Mass.

Western Michigan (4)—F. E. Castenholz,
Police Headquarters, Jefferson & Walton
Sta., Muskegon, Mich.; J. F. Giardina,
1528 Ball, N.E., R. 4, Grand Rapids §,
Mich.

Wichita (6)—J. W. D. Brown, 808 Go-
verneour Road, Wichita, Kans.; R. F.
Knowlton, 1200 North Derby, Derby,
Kans.

Williamsport (4)—N. C. Peterson, Sylvania
Electric Products Inc., Special Tube
Operations, 1891 E. Third St., Williams-
port, Pa.; W. H. Watson, Sylvania Elec-
tric Products Inc., Special Tube Opera-
tions, 1891 E. Third St., Williamsport Pa.

Winnipeg (8)—R. A. Johnson, Dept. of Elec-
trical Engrg.,, The Univ. of Manitoba,
Winnipeg, Man., Canada; H. T. Body,
Siemens Bros. “Canada” Ltd., 419 Notre
Dame Ave., Winnipeg 2, Man., Canada.

Buenaventura (7)—]. E. Bossoletti, 2004
South “K" St., Oxnard, Calif.; R. L.
O'Bryan, 757 Devonshire Dr., Oxnard,
Calif.

Burlington (5)—P. D. Keser, Box 123,
Burlington, fowa; Cleo D. Cherryholmes,
2072 Highland, Burlington, Towa.

East Bay (7)-—D. O. Pederson, Elec. Engrg.
Dept., University of Calif., Berkeley 4,
Calif.; Eugene A. Aas, 2684 Kennedy St.,
Livermore, Calif.

Eastern North Carolina (3)—\V. J. Barclay,
Dept. of Elec. Engrg., North Carolina
State College, Raleigh, N. C.; . J. Speed,
2718 E. Rothgeb Dr., Raleigh, N. C.

Fairfield County (1)—]. M. Hollywood,
Fairfield House, 50 Lafavette Pl., Green-
wich, Conu.; R. Townsend, 60 Du Bois
St., Darien, Conn.

Kitchener-Waterloo (8)—George J. Dufault,
44 Ellis Crescent, North, Waterloo, Ont.,
Canada; C. L. Barsony, 169 Chapel St.,
Apt. 4, Kitchener, Ont., Canada.

Lancaster (3)—F. S. Veith, 366 Arbor Rd.,
Lancaster, Pa.; J. Evans, 2109 Lyndell
Dr., Lancaster, Pa.

Las Cruces-White Sands Proving Ground
(6)—H. Coleman, Box 1238, Las Cruces,
N. Mex.; Secretary to be advised.

Lehigh Valley (3)—Leslie G. McCracken,
Jr., 1782 W. Union Blvd., Bethlehem,

Memphis (3)—Joseph ]. Freymuth, 3205
Guernsey  Ave., Memphis 12, Tenn.;
Brother 1. John Haas, Christian Brothers
College, Memphis 4, Tenn.

Merrimack Valley (1)-—P. N. Hambleton,
382 Main St., Amesbury, Mass.; D. D.

Sagaser, Bell Telephone Labs., 1600
Osgood St., North Andover, Mass.
Mid-Hudson (2)—R. R. Blessing, IBM

Corp., Box 390, Dept. 569, Poughkeepsie,
N. Y.; R. J. Domenico, IBM Research
Lab., Poughkeepsie, N. Y.

Monmouth (2)—C. \. Borgeson, 82 Garden
Road, Little Silver, N. |.; Paul E. Griffith,
557 Cedar Ave., West Long Branch, N. J.

Nashville (3)--P’aul E. Dicker, Dept. of
Elec. Engrg., Vanderbilt University,
Nashville, 5 Tenn.; R. L. Hucaby, 945
Caldwell Lane, Nashville, 4, Tenn.

New Hampshire (1)—\\. J. Uhrich, 107
Tolles St., Nashua, N. H.; F. L. Striffler,
Ponemah Hill Rd., R.F.D. 2, Miiford, N. H.

Northern Vermont (1)—L. M. Bundy,
R.F.D. 1, Shelburne, \'t.; D. M. Wheat-
lev, 14 Patrick St., South Burlington, \'t.

Orange Belt (7)—G. D. Morehouse, 3703
San Simeon Way, Riverside, Calif.; W. G.
Collins, 958 Dudley, Pomona, Calif.

Panama City (3)--C. E. Miller, Jr., 603
Bunkers Cove Rd., Panama City, Fla.;
Robert C.Lowry, 2342 Pretty Bayou Dr.,
Panama City, Fla.

Posthill, 56 Suffolk Ave., Sierra Madre,
Calif.

Reading (3)—F. L. Rose, 42 Arlington St.,
Reading, Pa.; Harold S. Hauck, 216
Jameson PL., Reading, Pa.

Richland (7)-—C. A. Ratcliffe, 1601 N,
Harrison St., Kennewick, Wash.; P.
Richard Kelly, 220 Delalield, Richland,
Wash.

San Fernando (7)—R. A. Lamm, 15573
Briarwood Dr., Sherman Oaks, Calif.;
Jack D. Wills, 6606 Lindley Ave., Reseda,
Calif.

Santa Ana (7)—T. \W, Jarmie, 12345 Cinna-
bar Rd., Santa Ana, Calif.; R. F. Geiger,
Aerounutronic, A Div. of Ford Motor Co.,
Ford Rd., Newport Beach, Calif.

Santa Barbara (7)—C. P. Hedges, 316 Cole-
man Ave., Santa Barbara, Calif.; J. A.
Moseley, 4532 \'ia Huerto, Santa Barbara,
Calif.

South Western Ontario (8)-—\W. A. Ruse,
Bell Telephone Co., 1149 Goyeau St.,
Windsor, Ont., Canada; G. L. Virtue, 959
Rankin Blvd. Windsor, Ont., Canada.

Westchester County (2)—NM. ]. Lichten-
stein, 52 Sprain Valley Rd., Scarsdale,
N. Y.; Martin Ziserman, 121 Westmore-
land Ave., White Plains, N. Y.

Western North Carolina (3)—L. L. Caudle,
Jr., Box 2536, 1925 N. Tryon St., Char-

Pa.; Joseph H. Volk, 411 Grant St., Pasadena (7)—H. L. Richter, Jr., 4800 Oak lotte, N. C., John I. Barron, Southern Bell
Easton, Pa. Grove Dr., Pasadena, Calif.; Bertin N. T. & T. Co., Box 240, Charlotte, N. C.
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Change

Daven solves your solid-state power supply problems!

Take advantage of Daven's experience in designing extremely compact, light-weight, high temperature
units, which can withstand the most severe altitude, shock, and vibration environments. Let us engineer
solid-state supplies for your missile-borne, airborne, shipborne, underwater or ground support equipment.

Converters

¢ DC input voltage from 6 volts to 230 volts
¢ DC output voltage from 1 volt to 15 kilovclis

¢ DC output current from microamperes to 100
amps
¢ Dynamic regulation, ripple, stability as required

Inverters

DC input voltage from 6 volts to 230 volts
AC output from 20 VA to 2500 VA
60-400-800- 1600~ 2000 cycles per second
One, two or three phase, any voltage level

Voltage and frequency regulation 0.19% to
109 as required

Output waveform — sine or square wave

DAVEN - (B}

Frequency Changers
e 20 VA to 2500 VA

e Change to or from any of these frequencies:
60-~400-800-1600-2000 cycles per second

¢ Voltage and frequency regulation 0.19% to 10%
as required

Write for complete information, including your
application and requirement data.

LIVINGSTON, NEW JERSEY

TODAY, MORE THAN EVER, THE DAVEN (®© STANDS FOR DEPENDABILITY
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New Cathode
Ray Tubes

Three years of research & development
in the laboratories of Thomas Electronics
Inc, Passaic, N, ., have resulted in a new
technique in the manufacture of industrial-
military cathode ray tubes used in instru-
ment and radar applications. The develop-
nent, involving new processes, techniques
and materials, permits the aluminizing of
cathode ray tubes operating with anode
potentials of as low as 2 kilovolts. Previ-
ously tubes were aluminized only at high
voltages greater than 5 to 6 kilovolts.

Aluminized cathode ray tubes offer
many advantages, one of which is a sub-
stantial increase in the sereen brightness.
Brightness can now be augmented by as
much as 909% in low voltage cathode ray
tubes, resulting in an inerease in the writ-
ing rate, which is especially desirable in
photographic  and visual applications.
Alternatively, the increase in brightnesss
permits a reduction in the beam current
for the average display which results in a
consequent reduction in line width aud
better overall resolution.

When the faceplate of an ordinary
cithode ray tube is touched with the hand,
the effect may be an impairment of the re-
solution of the display, or the display may
shift its position. These adverse effects are
eliminated with an aluminized screen,
since its overall sereen potential is made
uniform by the conductivity of the al-
mimum layer.

Another advantage is the elimination of
cathode glow and the back reflection of
light from the walls of an aluminized cath-
ode ray tube resulting in a marked im-
provement in contrast for photographic
and visual applications. Other improve-
ments include the rediction or elimination
of ion burns for magnetie deflection types
and signiticantly longer overall tube life
and rehability.

The aluminizing developnient can be
incorporated into the manufacture of all
existing JEDEC cathode ray tubes operat-
ing in the range between 2 to 8 kilovolts.
Prototypes of the SADP- and 5AQDP-types
will be made available shortly.

The first user of one of the low-voltage
aluminized tubes is Analab Instrument
Corp. which has worked jointly with
Thomas in setting the specifications and
has been evaluating performance of proto-
types for oscilloscope applications.

In addition to oscilloscope applica-
tions, the tubes are suited for radar dis-
plays and any other display systems re-
quiring the ultimate in light output and
screen stability:,
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These manufacturers have invited PROCEEDINGS
readers to write for literature and further technical
information. Please mention your (RE affiliation.

Pulse Transformers
And Reactors

Custom engineered pulse transformers
aud their associated charging reactors are
now available from Manson Laboratories,
. O. Box 1214, Stamford, Conn, Pulsed
viewing transformers, mono-and bililar
types, and transformers for magnetron
and klystron applications can be produced
in quantity for circuits rated up to 250 kv,
Ilustrated in photo are two examples of
this custom engineering: On the left a
bifilar pulse transiormer with recessed
bellows providing a wide temperature tol-
erance, 30 kv rated output, step up ratio
1:5, the Bifilar Secondary supplies a mag-
netron with 3 amperes heater current, On
the right; a charging reactor (4.5 henry),
high “Q,” lincar over a wide de current
range, insulated for operation at 10 kv de
supply voltage. All components will meet
applicable MIL spees when required.

Inquiries regarding special applications
and specifications are invited. Brochure
#XFR200 and data application forms are
available upon request.

CGS Laboratories Now
Trak Electronics

Elton T. Barrett, president, CGS Lab-
oratories, Inc., Wilton, Conn., announces
that henceforth the company will carry on
operations under the name of Trak Elec-
tronics Co. The corporate name remains
unchanged for the present, and the busi-
ness will be conducted under the name
Trak Electronics Co., Division of CGS
Laboratories, Inc.

In announcing the change, Mr. Bar-
rett said: “The principal reasons for the
change are the adoption of a name by an-
other company similar to our corporate
name, a desire to avoid the limitations
implied by the word ‘Laboratories,” and to
facilitate promotion to the trade mark
“IT'RAK," which already has acceptance in
the trade.”

T ‘ (e

Radar Beacon

Telerad Manufacturing Corp., 1440
Broadway, New York 18, N. Y., aunounces
a new, compact radar beacon MODISL
SRT-3081. The outstanding features ol
this beacon are:

g

Environmental  conditions— Tempera-
ture: —54°C to +125°C. Vibration: 10 to
100 cps at 25 G Aceeleration: 50 G \lti-
tude: 60,0001t Shock: 15 G.

Receiver—Frequeney  range: 2750~
2950 me. Bandwidth: 6-12 me at 3 db
points 35 me maxinnm at 40 db down.

Triggering scusitivity: —41 db (min,),
Interrogation: Single or double pulse. Fre-
quency stabilitv: +£2 me. Size 177X23"
DA

Transmitter—Frequency range: 2750-
2950 me. Frequency stability: £2 me.
Pulse power: 100 watts peak (min.) Pulse
repetition rate: 2000 pp. Pulse width:
0.65 +0.05 microsecond. Delay: 1.5 micro-
seconds. Range jitter: 0.1 microsecond.
Size: 2"X3:3"XT5%". Weight: 3.45 1Ibs.
Power supplies available on special order.

For more detaited information on this
beacon and other Telerad products that
embrace the L, S, C, X and K bands, write
to the firm.

Connector Catalog

Automatic Metal Products Corp., 323
Berry St., Brooklyn 11, N. Y., has pub-
lished a radio frequency connector guide
and technical manual,

Over two years of extensive rescarch,
development and preparation has gone
into the production of this coaxial con-
nector volume,

In addition to the connector illustra-
tions, diagrams, and numerical designa-
tions, this volume will contain technical
information on the use of connectors, a
compreheusive section devoted to coaxial
cables, and complete cable assembly in-
structions for all connectors listed. An
additional section devoted to Automatic’s
coaxial relays and switches is also in-
cluded.

Further information may be obtained
by writing to the firm,

(Contintted on page 192-4)

May, 1960



Creative Microwave Technology VW

Published by MICROWAVE AND POWER TUBE DIVISION, RAYTHEON COMPANY, WALTHAM 54, MASS., Vol. 1, No. 3

NEW RAYTHEON MAGNETRONS FOR A WIDE RANGE OF APPLICATIONS

Designed for C-band systems
requiring tunability, the
RK~7156 magnetron has a min-
imum peak power output rat-
ing of 250 kilowatts over a
frequency range of 5,450 to
5,825 megacycles. Applica-
tions include a flight-
tested, revolutionary air-
borne weather radar system.
The RK-7156 is in quantity
production,

RK-7156

* * *

X~-band magnetron for air-
borne search radar provides
one megawatt minimum peak
power and 875 watts average

QK-624

A Leader in Creative Microwave Technology

power within a frequency
range of 9,340 to 9,440 Mc.
Designated QK-624, this
pulsed-type tube is liquid
cooled and should give at
least 1,000 hours of reli-
able service.,

% * *

For ground-based and air-
borne radar syst.ems, the RK-
7529 magnetron provides a
2.0microsecond pulse of 3.5
megawatts minimum peak power
over 2,700 to 2,850 Mc. This
liquid-cooled tube is in-
terchangeable with other
fixed-frequency S-band
tubes operating at similar
power levels.

RK~7529

A one kilowatt beacon magne-
tron, the RK-7578 weighs
only 14 o0zs., yet will with-
stand vibrations of 15 G's
at 20 to 2,000 cycles and
shock up to 100 G's. It is

RK-7578

mechanically tunable and
covers the 5,400 to 5,900
Mc range.

* * *

Developed to withstand ex-
treme environmental condi-
tions, the RK-7449 magne-
tron is a lightweight, com-
pact tube with a minimum peak
power output of 45 kilowatts
at the operating frequency
of 24 kme. The RK-7449 is

required to withstand re-

"’

RK-7449

peated shocks of 50G. Stable
operation is guaranteed at
vibration frequencies up to
2,000 c.p.s. with 30G ap-
plied.
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for Precise Measurement

LOW CAPACITANCE BRIDGE |
Model 1342 é

* Capacitancerange: 0.002 .. Fto 1,111, F, £ 0.2% accuracy.
* Shunt-resistance range: 1 to 1,000 MQ.
* Suitadle for in-situ measurements. |
* Decade switching and rcadout. )
* Independent indication of resistive component.
Capacitances down to 0.002 4:F can be measured with
speed and precision by means of this three-terminal trans-
former ratio-arm bridge. Its exceptional discrimination and
stability make it suitable for such applications as the meas-
urement of the temperature coetlicient of capacitors or
changes in tube interelectrode capacitance.  The bridge
measures the capacitance between any two terminals of
a 3-terminal network and s virtually unatlected by the
impedance between cither of these terminals and the
third point. Conncction to the component under test can be
made via longleads without alfecting measurement accuracy.
Remote or wired-in components cin be measured in-situ

without the need to disconnect associated circuits.
4
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20-MC SWEEP GENERATOR
Model 1099

&S
L

Can be used in conjunction with any oscilloscope for direct
display of video response characteristics up to 20 MC
Frequency is indicated by crystal-controlled marker pips.
and a special circunt provides for differential amplitude
measurements, enabling relative response to be determined
with a discrinination better than 0.01dB. I'requeney Swept
Output: Frequency Range: Lower limit 100 ke, Upper
limit 20 MC. Output level: Continuously variable from
0.3 10 3 solts. Output Impedance: 75Q. Time Buse:
Repetition Rate: 50 to 60 ¢ps. Output for c.r.o. X deflee-
tion: 250 volis. Frequency Markers: At 1 MC intervals
every lifth pip dis-
tinctive and  crysial
controlled.

AT IR o SR s
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SHORT-FORM CATALOG OF MARCONI INSTRUMENTS |

Keeps ycu up to date. Facilitates the rapid identification of the
Marconi instrument most suitable for a prescribed purpose. More
detailed information freely available.

L8
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Designers and Manufacturers of
AM & FM SIGNAL GENERATOR

Marconi Instruments wide range B

FREQUENCY METERS - VOLTMETERS

POWER METERS - DISTORTION MLTERS

Of tESt eqU|pment cavers VLF FIELD STRENGTH METERS

TRANSMISSION MONITORS
DEVIATION METERS - OSCILLOSCOPES

to EHF. The latest short-form ZP;CET::;A:::;EZ?E ANALYZERS ? '
Catalog is now freely available.

N

Model 1064A/2 for MOBILE RADIO

This FM Signal Gencrator provides RF outputs of ¥
to 50, 118 to 185, and 450 to 470 MC, with FM at onc¢
fixed deviation and 0-15 ke variable: 1F crystal outpuis
at live spot frequencies, (xtals not supplied) and also an
AF output. High fiequency stability, guick warm up
and accurate FM hase been obtained by use of modern
semi-conductor components. FM is produced by a
varacter and the power supply is transistor stabilized
: | with zener diode reference.

0 METER
Model 1245

Here for the first time is a
single Q Meter covering
the range AF to VHF.

Frequency Range: 1 k¢ to 300
MC. Mecasures Q: 510 1.000:
accuracy 5% at 100 MC.
Q Multiplier: x0.9 to x2. ’
Delta Q: 25-0-25. Test Circuits:
scparate LF and HF test circuits
have ranges of 1 ke to 50 MC
and 20 to 300 MC. Capucitance
Range: 7.5 to 110 uF with 1-0-1
wuF incremental, for cither test
circuit ; 20 to 500 v«F for LF test
circuit. Shunt Loss: 12 MQ at |
MC,0.3 MQat 100 MC. External
Oscillators: Model 1247, 20 to
300 MC. Model 1246, 40 kc to
50 MC. Model 1101, 20 cps to
200 kc.

MARCONI insTruMEnTS

111 CEDAR LANE - ENGLEWOOD - NEW JERSEY
Telephone : LOwell 7-0607

CANADA : CANADIAN MARCONI CO - MARCONI BUILDING * 2442 TRENTON AVE * MONTREAL 16
MARCONI INSTRUMENTS LT1D - ST. ALBANS * HERTS - ENGLAND

et e

SRR

s T - 5 e o —h i T e S B St == ——— e ke y

9 = = o -
7. a = = % = - S - = - K
Dot or P oS e PO, T e s e = - — i

TCi70
PROCEEDINGS OF THE IRE May, 1960 45A

L

(R]



VANE
AXIAL
FAN

MODEL
E-2543-200

STATIS PRESIURE - K OF HIC

AIR FLOW—C.F.M.
MODEL
E2543-200

SPECIFICATIONS:

200V 400 cps 3 phase
200 CFM at 3/4" S.P,
Weight: 3 Ib. 8 oz.
Ambient: 85°C

Life: 5000 hrs.
Environmental MIL-E-5422D
Material MIL-E-54008
Class F Insulation

Our Field Engineers will gladly assist you
in your cooling problems

Rir-Marine motors and coeling units
have been designed and tested to
meet the specifications of both the
military and industry,

air - marine motfors, inc.

MAR
-t Ry,
v T
369 Bayview Ave. 2221 Barry Ave.
Amityville . Los Angeles
b, NY K California
» N
OR9:

in Canada AAE Limited, Weston, Ontario
WRITE TODAY FOR OUR NEW CATALOG
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Wayne D. Brodd (\'54), has been pro-
moted to the position of advisory engineer
in the IBM 7070 Engincering Department
of the BN Product Development Labora-
tory at Poughkeepsie, N. Y., where he is
engaged in the New Product Engincering
effort on the 7070 Unit Record Equipment,
and system coordination with Endicott
and Rochester Engineering groups.

He jotned 1BM in 1950 as a customer
engineer trainee at Evanston, Il He was
transferred to Poughkeepsie in 1953 as a
technical engineer on the 702 input /output
development and advanced to associate
enginecr in 1955 where he became engaged
in work on the 774 Tape Data Selector.
He attained the status of staff engincer
in 1958, his position until his recent ad-
vancement.

Mr. Brodd is a graduate of the Uni-
versity of Hlinois, Urbana, in 1950 with
the B.S.E.E. dcgree.

Donald W. Burns (.\\'56), has beeu
advanced to the position of technical
assistant to Arthur J. Hatch, vice presi-
dent and general
manager of Strom-
berg-Carlson's Com-

mercial  Products
Division, according
to an announce-

ment issued by Mr.
Hatch. Stromberg-
Carlson is a division
of General Dynam-
ics Corporation.

In this new posi-
tion Mr. Burns will
be responsible for
development and coordination of a variety
of technical programs. Prior to this ap-
pointment he was chief engineer in the
Commercial Products Division,

lle has been with Stromberg-Carlson
since 1954, when he joiued the firm as a
staff engineer to the manager of uality
control in the Radio and Television Di-
vision. Subsequently he served as an engi-
neer in the Research Division, as a senior
design engineer in the Special Products
Dyivision, and as chief engineer of the Com-
mercial Products Group in the Special
Products Division. Earlier he had been a
design development engineer with Syi-
vania Electric Products Corporation in
Buffalo.

Mr. Burns attended the University of
Buffalo aud received the B.A. degr