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FILTERS

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

400 — telemetering, 3 db at 15 — B8P filter, 20 db at 30 LP filter within 1 db to 49 LP filter less than .1 db 0
5%%40 db at 230 and ;1.015 adtb grt }2257& :’:'agg :(C.Bgtable to .1 db from 0 :& 2.5 KC, 50 db beyond 3
4 °°C., 4 ; .

70 X 1V x 27 relg at.cr e than. ) C., 45 db at 55 KC

HIGH Q CO

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

Tuned DO-T servo amplifier Toroid for prlnted circuit, Q Dual toroid, Q of 75 at 10 HVC tapped variable inductor
;rla?s:armer, 400 — 5% of 90 at 15 KC. KC, and Q of 120 at 5 KC. for 3 KC oscitlator.
stortion.

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

Voltage reference trans. Mult) ¢ontrol magnetic am- tnput, output, two tuned
former .05% accuracy. plifier for airborne servo. interstages, peaking net.

work, and BP fiiter, all in
one case.

PULSE
TRANSFORMERS

From miniature

“saturable Inductor for
sweep "om 17 MC to 21 MC.

blocking
oscillator to
10 megawatt.

Wound core unit .01 micro-  Pulse current tansformor 100 Pulse output to msgnatron, Precise wave shape pulse
second rise time, Amp. bifitar filament. output, 2500 V 3 Amps.

POWER

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

i Ean Mult'-lndingTAo VA, 6 KC 200° C. p0wer transformer 400 - scope transformer, 60 ~~ current limiting fila-
powet transformer 1%a x 1% 400 «=, 150 VA 20 KV output. ment transformer, Sec, 28
x 14 Mmfd., 30 KV hipot.
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UHF communication over a distance of 640 miles, A JTAC report on scatter communications
appears on page 4.
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COME TO THE

COLISEUM...

the place to look for
NEW IDEAS IN RADIO-ELECTRONICS

1960!

Here, in New York City’s Coliseum, is where you'll find
the very latest information about the giant, radio-electronics
industry’s plans for the future.

Here, you’ll rub shoulders with over 60,000 of your fellow
radio-electronics engineers. Here, you'll see 950 exhibits.
representative of 80% of your industry’s productive capac-
ity, covering equipment. component parts. instruments and
production. Here, you’ll hear your choice of more than 200
papers to be given during the CONVENTION.

Yes, here —and only here —is your once-a-year chance to
see and profit by all the NEW IDEAS IN RADIO-
ELECTRONICS, 1960 gathered in one place. Attend the
IRE NATIONAL CONVENTION AND RADIO ENGI-
NEERING SHOW. Come to the Coliseum!

<

The IRE NATIONAL CONVENTION
Waldorf-Astoria Hotel

and

The RADIO ENGINEERING SHOW
Coliseum, New York City

MARCH 21, 22, 23, 24

The Institute of Radio Engineers
1 East 79th St., New York 21, N. Y.
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ADVERTISEMENT

SERIES V NO. 1

Bernard R. Weisfeld of our Department of Special
Systems and Components discusses application
of a well known phase-shift circuit to achieve
image rejection in microwave receivers.

Preselection Without Filters

Though it offers many advantages,
the superheterodyne receiver suffers
from “image reception.” The image is
a received signal occupying a position
on the spectrum on the side of the
local-oscillator frequency opposite to
that of the desired signal, and sym-
metrical thereto. In high-frequency
(microwave) receivers where the inter-
mediate frequency is very much lower
than the incoming frequency, the de-
sign engineer faces the problems of
double reception and false frequency
identification. Double reception is the
response of the receiver to the same
signal at two different tuning positions
of the local oscillator; false frequency
identification results because the re-
ceiver will respond with as much sensi-
tivity to the image frequency as it does
to the desired signal. These difficulties
are generally overcome by means of a
preselection filter, which passes the
desired signal frequency without at-
tenuation while rejecting the image
frequency sufficiently to avoid con-
fusion at the output.

In practice this preselection filter
presents problems of tracking with the
local oscillator, avoiding attenuation
of the desired signal, and keeping all
the elements of the filter tuned prop-
erly with respect to one another.

RE 'NPUT

Figure 1. Image-Rejector Receiver

At AlLL, we have developed a re-
ceiver that eliminates image reception
without the use of a preseclection filter.
The circuit is shown in Figure 1. The
circuit is essentially the same as the
phase-shift circuit for single-sideband
reception. Conceived in the 1930's,
this circuit has been in common use at
low frequencies. It has now been suc-
cessfully applied to achieve image in-
jection in the microwave regions.

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

The theory of operation can be seen
in the following equations. Let the in-
put signal be /< sin w,f. The signal is
equally divided, producing

at 1\: ki sin wy
at 1B: &/ sin wy
at 2\: b E sin (wd — 90°) =
at 2B: kF sin wd

kils cos wet

The local oscillator feeds both mixer
signals in phase. Thus the voltages at
3A and 3B are equal to %, sin wiot.
Considering only the difference signal
output of the mixer, we find

at +\: k3/< sin

and — kyfssin | wro — w, | { when wro<w,

wro — w. | { when wio>w,

and at 4B: &/ cos (wro — ws)
at SA\:
when w0 > w,,
+ ks sin | | wro — w.| 1 — 90°]
= k3l: cos (wro — w )

and when wio < ws,

! — 90°]

= — k3ls cos (wro — wt

— kil sin [| wro — w,

at SB: kyls cos (wro — w.)

When wio >w,, the voltages feeding
the 1" hybrid are equal and in phase;
thus, theyv appear at the sum port.
\When w0 <w,, the voltages are equal
and out of phase; thus, they appear at
the difference port. Consequently, the
desired signal is present at one output
port of the hybrid and the image is
present at the other port.

In theorv perfect separation of
these signals is possible, but in prac-
tice the rejection of the image is
limited by the quality of the compo-
nents. The imperfection of power split
at the input, deviation of the phase
shifters from 90 degrees, crystal dis-
similarities, and the IF hybrid isola-

Abboe Chrstuments

r
HIGH PASS |
DIFFERENCE 34 3
PORT A
A Low_PASS
oo IMAGE - )
Lo —— REJECTOR HIGH PASS
LOPe RECEWER 3
w o -3a LOW PASS
Lo leo SUM PORT &
3a

Figure 2. Multiplexer Receiver

tion all contribute to imperfect ~up-
pression of the image. \n image-rejec-
tion receiver was
operate over a 12-percent region of
A'-band. This receiver had hetter than
20-db rejection of the image. Over
narrow-band regions, rejections as
great as 40 db were achieved.

constructed (o

This circuit can also be used in
multiplexing applications where the
signal frequencies to be separated are
relatively close to cach other. Figure
2 illustrates the separation of four sig-
nals equally spaced from each other,
The two signals at the difference port
result from the inputs above wjo;
those at the sum port result from in-
puts below the wpg. lLach of these
pairs of signals are easily separated at
the TF level with high-pass and low-
pass filters. If desired, the resulting
signals can be heterodyned again so
that identical-frequency 1F amplificrs
can be used. This technique can he
further extended to achieve a higher
degree of multiplexing.

The engineer can utilize this circuit
in many applications to eliminate
difficult receiver filter problems. \V'here
the image-rejection requirements are
more stringent than can be met by this
technique, the circuit can still be ad-
vantageously used to relax the selec-
tivity specification of the preselection
filter.

A camplete bound set of our third series of
AlL Monagraphs is available on request. Write
to Harold Hechtman at AlL for your set.

A DIVISION OF CUTLER-HAMMER, INC.

DEER PARK,

LONG

ISI.AND - A

Phone MYrtle 2-6100
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EXTENDED-LIFE
TUBULAR

ELECTROLYTICS

... the newest and most
reliable miniature tubular aluminum
electrolytic capacitors made!

Now ... for the first time . . . an extended-life electrolytic O Special Construction

in miniature tubular case styles. Sprague’s New Type 40D Type 40D capacitors are specially con-
Extended-Life Electrolytics are designed to give more than structed to assure freedom from open cir-
10 years of service under normal operating conditions cuits even after extended periods of

in acwal circuit applications. operation in the millivolt signal range.
Ultra-low leakage currents are the result
of special design and processing techni-
ques based on the use of the highest
purity anode and cathode foils.

O Broeader Application

Though similar in many respects to
Sprague’s famous extended-life electro-
lytics for telephone and communications
systems, these capacitors have the added

O Hand or Machine Assembly

advantage of low temperature character-
istics previously unavailable in an alumi-
num electrolytic. As a result, Type 40D
offers much broader industrial and mili.
tary application.

Get details on Type 40D Extended-Life Electrolytics by
writing for Bulletin 3205 to Technical Literature Section,
Sprague Electric Co., 235 Marshall St.,, North Adams, Mass.

SPRAGUE COMPONENTS:
CAPACITORS + RESISTORS ¢ MAGNETIC COMPONENTS « TRANSISTORS ¢ INTERFERENCE FILTERS ¢ PULSE NETWORKS
HiG TEMPERATURE MAGNET WIRE ¢ CERAMIC-BASE PRINTED NETWORKS ¢ PACKAGED COMPONENT ASSEMBLIES

PROCEEDINGS OF THE IRE Janvary, 1960

For applications which require an insu-
lated case, Sprague furnishes an outer in-
sulation of either flexible plastic for hand
assembly or rigid phenolic for machine
insertion on printed wiring boards.

THE MARK OF RELIABILITY
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How do you lay a cable on the ocean floor—a cable that
is connected to scores of large. heavy amplifiers? How do
you “overboard” such a system in a continuous operation,
without once halting the cable ship?

Bell Telephone Laboratories engineers must answer these
questions in order to lay a new deep-sea telephone system
designed to carry many more simultaneous conversations.
They’re experimenting on dry land because it is easier and
more economical than on a ship. Ideas that couldn’t even be
attempted at sea are safely tested and evaluated.

]

In one experiment. they use a mock-up of the storage
tank area of a cable ship (above). Here, they learn how
amplifiers (see photo right), too rigid and heavy to be stored
with the cable coils helow decks. must be positioned on deck
for trouble-free handling and overboarding.

Flsewhere in the l.aboratories, engineers learn how bhest
to grip the cable and control its speed. what happens as the
cable with its amplifiers falls through the sea. and how fast
it must be payed out to snugly fit the ocean floor. Ocean-
ographic studies reveal the hills and valleys which will be
encountered. Studies with naval architects show how the
findings can be best put to work in actual cable ships.

This work is typical of the research and development
effort that goes on at Bell Laboratories to bring you more
and better communications services.

-~

e, P " 3

=
gf.

VA\VA G

-
-

Experimental amplifier about to be “launched’’ from “cable
ship.” Llike a giant string of beads, amplifiers and connect-
ing cable must be overboarded without stopping the ship.

2

BELL TELEPHONE LABORATORIES

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT



VITREOUS-ENAMEL

SPRAGUE RELIABILITY
in these two dependable
wirewound resistors

MINIATURE

POWER RESISTORS

Sprague’s new improved construction gives even
greater reliability and higher wattage ratings to fa-
mous Blue Jacket miniature axial lead resistors.
A look at the small actual sizes illustrated, em-
phasizes how ideal they are for use in miniature

®

NEW SMALLER SIZE

ROOLOHN

INSULATED-SHELL POWER RESISTORS

New Koolohm construction features include welded
leads and winding terminations—Ceron ceramic-

14W

- -

electronic equipment with either conventional wir-
ing or printed wiring boards.

Get complete data on these dependable minified
resistors, write for Engineering Bulletin 7410.

TAB-TYPE BLUE JACKETS: For industrial applica-
tions, a wide selection of wattage ratings from 5 to
218 watts are available in Spraguc’s famous Tab-
Type Blue Jacket close-tolerance, power-type wire-
wound resistors. Ideal for use in radio transmitters,
electronic and industrial equipment, etc. For com-
plete data, send for Engineering Bulletin 7400A.

SPRAGUE ELECTRIC COMPANY

235 MARSHALL STREET » NORTH ADAMS, MASS.

- -— 1 ———

insulated resistance wire, wound on special ceramic
core—multi-layer non-inductive windings or high
resistance value conventional windings—sealed, in-
sulated, non-porous ceramic outer shells—aged-on-
load to stabilize resistance value.

You can depend upon them to carry maximum
rated load for any given physical size.

Send for Engineering Bulletin 7300 for complete

technical data,

THE MARK OF RELIABILITY

SPRAGUE COMPONENTS: RESISTORS e CAPACITORS o MAGNETIC COMPONENTS ¢ TRANSISTORS
INTERFERENCE FILTERS ®  PULSE NETWORKS © HIGH TEMPERATURE MAGNET WIRE ¢  PRINTED CIRCUITS

&
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Two New Models
High Current
Solid State
Power Supplies

MAGITRAN

The models* TR36-30M and TR36-50M are new high
current additions to ERA’s Magitran line of solid state
power supplies. These new units combine the properties
of a special magnetic controller with the fast response
characteristics and advantages of the transistor regulator.
Pre-regulation and line transient protection is achieved hy
the magnetic controller. This magnetic component is also
designed in a manner so as to provide zero output in the
event excessive current flows due to over-load or short
circuit in the external circuit. The transistor regulator
accommodates all fast line or load variations and tran-
sients and provides for ripple reduction. The Magitran
combination results in minimum heat dissipation for all
transistors independent of line voltage variation. Under
short-circuit conditions zero voltage appears across the
transistors and thus complete protection is obtained.

Combines the advantages of
transistor and magnetic
regulators

Model TR36-30M

Output Voltage 0-36 VDC,
Output Current 0-30 amperes,
$1295 FOB Factory

Model TR36 50M

Output Voltage 0-36 VDC,

Qutput Current 0-50 amperes,

$1805 FOB Factory

Both models with 105-125 VAC Input,
60 cps, Line Regulation £0.05%
Load Regulation *0.1%, Ripple 0.01% RMS

Ilustration Model TR36-30M with dust cover removed

®Reg. U. S. Pat. Off.
Write for Complete Technical Bulletin

ERA PACIFIC, INC.

1760 Stanford Street, Santa Monica, California « EXbrook 3-0511
A Subsidiary of Electronic Research Assoc., Inc.

8A

See these Products at the 1960 I. R. E. Convention Booth No. 2818-2820
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- Meetings

with Exhibits
Il

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

February 3-5, 1960
PGMIL Winter Meeting, Biltmore Ho-
tel, Los Angeles. Calif.
Exhibits: Mr. Einer Ingebretson, Sum-
mers Gyroscope Co., Santa Monica,

Calif.

March 21-24, 1960

IRE 1960 International Convention
and Engineering Show, Waldorf-As-
toria Hotel and New York Coliseum,
New York, N.Y.

Exhibits: Mr. William C. Copp, Institite
of Radio Engineers, 72 West 45th 3t
New York 36, N.Y.

April 3-8, 1960
Sixth Nuclear Congress, New York
Coliseum, New York. \.Y.
Exhibits: Mr. F. M. llowell. ¢/o EJC,
29 W. 39th St., New York 18. N.Y.

April 20-22, 1960
SWIRECO, Southwestern IRE Re-
zional Conference & Electronies
Show, Shamrock-Hilton Hotel, Hous
ton, Texas.
Exhibits: Mr. A, D. Seixas. SWIRECO,
P.0. Box 22331, Houston. Texas.

May 2-4, 1960
National  Aeronantical  Eleetronies
Conference, Dayton Biltmore Hotel,
Dayton, Ohio.
Exhibits: Mr. Edward M. Lisowski. Gen-
eral Precision Lab., Inc.. Suite 1452, 333
West First St., Dayton 2, Ohio,

May 2-6, 1960
Western Joint Computer Conference,
Fairmont Hotel, San Francisco, Calif.
Exhibits: Mr. H. K. Farrar, Pacific Tel.
& Tel. Co.,, 140 New Montgomery st
San Franciseo 5, Calif.
May 23-25, 1960
Seventh Regional Technical Confer-
ence & Trade Show, Olympic Hotel,
Seattle, Wash.
Exhibits: Dr. Frank Holman, Boeing Air-
plane Co.,, 10708 39th Ave., S.W.,
Seattle 66, Wash.

May 24-26, 1960
Armed Forces Communications &
Electronies Association Convention

and Exhibit, Sheraton-Park Hotel,
Washington, D.C.

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

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

(Continued on page 10-4)
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SPECIFICATIONS

STANDARD NOISE HEAD: (Head A furnished with
Therma-Node), covers 2 to 1000 mc: output imped-
ance 50 ohms, unbalanced. N type connectors.
Max. VSWR, variable tuned, 1.l from 10 to 1000
mec.
Max. VSWR, fixed tuned, I.l from 10 to 100 mc:
1.2 from 6 to 300 mc; |.4 from 4 to 400 mc:
2 from 2 to 500 mc.

INTERCHANGEABLE LOW FREQUENCY NOISE
HEAD: (Head B), covers | kc to 400 mc: output
impedance 50 ohms, unbalanced.
Max., VSWR 1.1 fiom 3 ke to 100 mc: 1.2 from
2 ke to 250 mc: 1.4 from | ke to 400 mc.

e e Rl DK A Y IR s 2

J AMBIENT SOURCE PROBE for use with A and B
> : .
< Noise Heads:
4 Frequency range—0 to 1000 mc.

Output impedance—50 ohms, unbalanced
& Max., VSWR—I.1
1 Accuracy of indicated temperature—= |
LK SELECTABLE-IMPEDANCE NOISE HEAD: (Head
i»: C) covers 0.25 to 400 mc, balanced or unbalanced
] output. Selectable output impedances of 50, 100
1 and 200 ohms are provided.

Max. VSWR—I.1 fro | to 75 c: 1.2 from 0.5

to 100 mc; 1.4 from 0.25 to 400 mec.

Max. VSWR difference between ambient and hot
i source is 0.05 {hot and ambient sources con-
! tained in same probe).
| Weight: 8 pounds in carrying case.
> Dimensions: 11.5 x 8 x 4.75 inches,
s Operates on 117 V, 60 cps. or 24 V dc

Price: $495.00, f.0.b. factory.

: Low Frequency Noise Head (B): $125.00.
K Selectable Impedance Head (C): $125.00.

WRITE FOR
KAY CATALOG 1959-A

Dept. 1-1

==

AFS

 ICAY P TR R
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CKAY e T i e K A Y

S

KKAY

Cherma-Node

Basic Noise Source
CAT. NO. 770

Available Noise
Accurate to =+ 0.1 db

3 Noise Heads
Cover | k¢ to 1000 mc

Portable
Can be Operated from
117 V, 60 cycles or 24 V dc

Thiough refinement of a basic noise generation technique—
thermal noise from a heated resistive element—the new Kay
Therma-Node achieves high accuracy over an extremely
wide range of frequenctes. Therma-Node's resistive element,
contained in the noise head, is heated to a normal 2200° IX,
generating adequate noise-power for accurate noise figure
measurements to 10 db. Nominal fixed available noise tem-
perature runging between 2000 and 2400° K may be read di-
rectly on the panel meter to 2% accuracy. A single tuning
element, contained in the noise head, provides u fixed range
of 2 to 500 me, and may be tuned to extend the range to
1000 me. An optional, interchangeable head extends measure-
ment down to 1 ke. Ambient termination is supplied. Both
heads have output impedances of 50 ohmsg, unbalanced. Both
heads can be used without connecting coaxial cables, thus
eliminating cuble errors.

A selectable-impedance noise head, covering the range 235 to
400 me, and furnishing output impedances of 50, 100 and 200
olims, balunced and unbalanced, is available as an acceessory.

The inexpensive resistive element in the Thernio-Node noise
head has a life expectaney of 10,000 hours in cither intermit-
tent or continuous service. Because the few active compo-
nents in the Therma-Node are solid state devices. its inherent
stability results in long term accuracy and freedom from
nuintenance

OTHER KAY NOISE GENERATORS
Noise Figure

Output Impedance Price
{ohms) ‘!.o.h.hcury|

& Cat. No, Range (mc) Range (db)
' ]
v . Y 0-16 at 50 ohms unbal.—50, 75, 150, 300, |
(B TR 5220 | 73,841 300 ohms | bal.—100, 150, 300, 600,20 | $365-00 I
Mega- Node 1754 50-500 | 0-19 balanced -300 $365.00
| Mega-Node 4032 3-500 0-19 unbalanced—50 $365.00
Mega-Node 3000 10-3000 0-20 unbalanced—50 $790.00
! } ! ! |
0238 =
) [ 540 | impedance anced as sp $1495.00 |
Nada-Node 600-A [ 10-3000 | 0-20 unbal. nom. 50 $1965.00 |
1120.26,500 | 15.28 or 15.8 waveguide f

v et

|

Micro- Node 1080-A 3700-4200 0-15.8 waveguide 5795.007
Mirowae | e $175.00 to
./"t'ﬂ-,\"ﬂﬁ. 1120-26,500 | 15.28 or 15.8 waveguide 4’&00

KAY ELECTRIC COMPANY

Maple Avenue, Pine Brook, N.J.

T I A Y BEERT T

1 Price varies with Microwave Mega-Node discharge tube used as accosedry
* |deally suited for noise tigure n radar ication.
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Time-tested!

— the time-tested standard of the resistor industry

Evanohm:
RESISTANCE ALLOY

— for resistors and precision instruments

Wherever exceptional stability over a wide tem- |

g JEE==T 1 T perature range is essential, EVANOHM is the
52— ) 1P ljj accepted standard of performance. This high-
B —+ o reliability resistance alloy provides high specific
z0 Tty resistance, low temperature coefficient, low ther-
g1 1 1 mal EMF to copper. EVANOHM is especially
== A I recommended for use in resistors, aircraft in-
ol I [ 1 struments, for guided missiles, rockets and
70 50 36 10 10 20 S0 70 90 110 130

other precision equipment. Available in bare
wire, enamel, formvar, polyurethane, silk,
cotton, nylon and glass insulation. Write for
complete electrical and mechanical data and
recommendations on your specific application.

Branch Offices and Warehouses in Principal Cities. Manufacturing Plants: 1875 McCarter H'way,

Newark 4, N. J.; 2734 Industrial Way, Santa Maria, Calif. Canadian Wilbur B. Driver Co., Ltd.,
Rexdale (Toronto). Subsidiary: Western Gold and Platinum Co., 525 Harbor Blvd., Belmont, Calif,

TEMPERATURE IN C*

Percent change in resistance of an 1deal sample
ol Evanonm. Normal production malerial { 002
and finer) 1s supphied within the range =10 ppm
{ 65 1025 C.and25 10125 C, referredto 25 €.)

1 2,003 878263841 1 lonawe Rigiste d

WILBUR B. DRIVER CO.

Main Office: NEWARK, N. J. —Tel. HUmboldt 2-5550
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Meetings 4{{1\1\

with Exhibits

<>

wed frem page §4)

August 23-26, 1960
WESCON, Western Electronic Show
and Convention, Ambas-ador Hotel

& Memorial Sports Arena. Los Angeles,
Calif.

Eahibits: Mr. Don Laison.
1135 LaCienega Blvd.. Lo-
Calif.

September 19-21. 1960
National Symposium on Space Elec-
tronies & Telemetry, Shoreham
Hotel. Wa<hington. D.C.
Exhibits: John Leslie Whitlock As-ociates,
6014 Ninth St.. North, Arlington 3. Vo.

October 3-5. 1960
Sixth National Communications Sym-
posium, llotel Utica & Utica Memorial
\uditorium, Utica. N.Y.

Fxhibits: Mr. W. R. Roberis
Stanwix Park N., Rome. N.\

October 10-12. 1960

National  FElectronies  Conference
Motel Sherman. Chicago, 11

Exhibits: Mr. Arthuws H Sueich. National
Electronics Conference. 181 E. Ra
dolph St., Chicago. 1L

October 24-26, 1960

Fast Coast Aeromautieal & Naviga-
tional Electronies Conference. Lond
Baltimore llotel & 7th Regiment \i-
mory. Baltimore, Md.

Exhibits: Mr. R. L. Pigeon. Wextinghou-e
Electric Corp.. Air Arm Div,, P.O. Box
716, Baltimore. N d.

Noiember 14-16, 1960
Mid-America Electronies Convention
(MAECON), Municipal Auditorium,
Kansas City. Mo.
Exhibits: Mr. John V. Parks. Bendix \rvia-
tion Corp., P.O. Box 1139, Kansas City
11, Mo.

Vorember 15-17, 1960
Northeast Electronics Reseuareh & En-
wineering Mecting (NEREM). Bo--

W ESCON.
\ ngpln»,

102 Fort

ton Commonwealth Armory. Boston.
Mas».
Exhibits: Miss Shirles Whitcher, IRE

Boston Office, 73 Tremont St.. Bo-ton.
Mass.

December 1-2, 1960
PGVC Annual Meeting. Sheraton Hotel,
Philadelphia, Pa.
Exhibits: Mr. E. B. Dunn. Ailantic Re-
fining Co.. 260 =. Broad t.. Philadel-
phia 1. Pa.

2\

Note on Professional Group Meeting=:
Some of the Professional Groups con-
duct meetings at which there are ex-
hibhis, Working commitieemen on these
eroups are asked 10 send advance data to
this column for publicity information.
You may address these notices to the
Advertising Department and of course
listings are free to IRE Profe-sional
Groups.

Janvary, 1960
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The New

Ramo-Wooldridge

Laboratories

wm Canoga Park
4,

. 4

N

L

...an environment dedicated to
technological research and development

The new Ramo-Wooldridge Laboratories in Canoga
Park, California, will provide an excellent environment
for scientists and engineers engaged in technological
research and development. Because of the high degree
of scientific and engineering effort involved in Ramo-
Wooldridge programs, technically trained people are
assigned a more dominant role in the management of
the organization than is customary.

The ninety-acre landscaped site, with modern build-
ings grouped around a central mall, contributes to the

academic environment necessary for creative work. The
new Laboratories will be the West Coast headquarters
of Thompson Ramo Wooldridge Inc. as well as house
the Ramo-Wooldridge division of TRW.

The Ramo-Wooldridge Laboratories are engaged in
the broad fields of electronic systems technology, com-
puters, and data processing. Outstanding opportunities
exist for scientists and engineers.

For specific information on current openings write
to Mr. D. L. Pyke.

THE RAMO-WOOLDRIDGE LABORATORIES

®

Janvary, 1960

8433 FALLBROOK AVENUE, CANOGA PARK, CALIFORNIA
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new word for designers and producers ...

CIRCUIT-PAR

”,

2,

L oie
for the designer
Space — compact, encapsulated

subassemblies assure maximum
space utilization.

Insulation — better internal elec-
trical insulation between circuit ele-
ments; better external insulation.
Corona is minimized.

Matching — components may be
electrically matched, then as-
sembled or replaced as a single unit.

Stability — temperature stability
in critical circuits is improved.

Environment — greater mechani-
cal stability, resistance to shock,
vibration, and resonance.

1.

for the producer

Maintenance — input and output
are quickly checked; circuits may
be readily replaced.

Inventory — one item to buy and
stock instead of multiple items.

Assembly — just plug it in and
put it to work; many Circuit-Paks
are available from stock.

Design — save time with Circuit-
Paks that meet your specifications;
they are ideal for applications such
as comparators, bridges, choppers,
flip-flops.

Testing — Raytheon Circuit-Paks
are factory pre-tested — your test
requirements minimized.

SEMICONDUCTOR DIVISION

RAYTHEON COMPANY

SILICON AND GERMANIUM DIODES AND TRANSISTORS

PROCEEDINGS OF THE IRE

SILICON RECTIFIERS «
New York, Plaza 9-3900 + Boston, Hilicrest 4-6700 « Chicago, NAtional 5-4000 « Los Angeles, NOrmandy 5-4221 «
Syracuse, HOward 3-9141 « Baltimore, SOuthfield 1-0450+ Cleveland, Winton 1-7716 » Kansas City, Ploza 3-5330+ San Francisco, Fireside 1-7711

CIRCUIT-PAKS

Canada: Waterloo, Ont,; SHerwood 5-6831 « Government Relations: Washington, . C., MEtropolitan 8-5205

Janvary, 1960
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IRE News and Radio Notes

Calendar of Coming Events
and Authors’ Deadlines*

1960

6th Natl. Symp. on Reliability and Qual-
ity Control, Statler-Hilton Hotel,
Washington, D. C., Jan. 11-13.

PGMIL Winter Mtg., Biltmore Hotel,
Los Angeles, Calif., Feb. 3=5.

1960 Solid State Circuits, Conf., Shera-
ton Hotel, Philadelphia, Pa., Feb.
10-12.

IRE National Conv., N. Y. Coliseum and
Waldorf-Astoria Hotel, New York,
N. Y., Mar. 21=24.

First Natl. Symp. on Human Factors in
Electronics, New York, N. Y., Mar.
24~25.

Scintillation Counter Symp., Washing-
ton, D.C., Mar.

6th Nuclear Congress, N. Y. Coliseum.
New York, N. Y., Apr. 4~8.

Conf. on Automatic Tech., Sheraton-
Cleveland Hotel, Cleveland,, Ohio,
Apr. 18=-19.

Int’l Symp. on Active Networks and
Feedback Systems, Engrg. Soc.
Bldg. Auditorium, New York, N. Y.,
Apr. 19-21. (DL*: Jan. 15, H. J.
Carlin, 55 Johnson St., Brooklyn,
N.Y)

Int’l Symp. on Active Networks and
Feedback Systems, Polytechnic Inst.
of Brooklyn, Brooklyn, N. Y., Apr.
19=21.

SWIRECO (Southwestern Regional Con-
ference), Houston, Texas, Apr. 20-22.

Natl. Aeronautical Electronics Conf.,
Biltmore and Miami-Pick Hotels,
Dayton, Ohio, May 2-4. (DL*: Jan.
15, NAECON Papers Committee,
P.O. Box 621, Far Hills Branch,
Dayton 19, Ohio)

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

PGMTT Natl. Symp., San Diego, Calif.,
May 9-11. (DL*: Jan. 15, D.B.
Medved, CONVAIR, Div. of Gen.
Dynamics Corp., Mail Zone 6-172,
San Diego, Calif.

Electronic Components Conf., Hotel
Washington, Washington, D. C.,
May 10-12.

7th Reg. Tech. Conf. & Trade Show,
Olympic Hotel, Seattle, Wash., May
23-25.

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

Natl. Conv. on Mil. Elec.,, Sheraton
Park Hotel, Washington, D. C.,
June 27=29.

* DL = Deadline for submitting ab-
stracts.

(Continued on paye 154)
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IRE Errcts OFFICERS FOR 1960

Ronald I.. McFarlan (SM’51), con-
sultant to the DATAmatic Corp. and the
Raytheon Manufacturing Co., has been
elected president for 1960 of the Institute of
Radio Engineers. He succeeds Ernst Weber
(AM'41-SM'43-F'51), president of the Poly-
technic Institute of Brooklyn, Brooklyn,
NY.

In recognition of the rapid growth of the
institute’s activities, both here and abroad,
the [RE will for the first time in its history
have two vice presidents in 1960, one resid-
ing in North America and the other from
abroad. The vice president representing
overseas countries for 1960 will be J. . Rat-
cliffe (M'29-A’32-F’53), head of radio re-
search at the Cavendish Laboratory in Cam-
bridge, England. The vice president repre-
senting North America will be J. N. Dyer
(J'30-A'32-SM'45-F'49), vice president of
the Research and Engineering Division of
Airborne Instruments Lab., Melville, N. Y.
Mr. Dyer and Mr. Rateliffe will succeed
Donald  B. Sinclair  (J'30-\'33-M'38-
SAI'43-F’43), vice president and chief en-
gineer of General Radio Co., West Concord,
Mass.

Elected as directors for the 1960-1962
term are W. G. Shepherd (A'42-SM'49-
F’52). head of the department of Electrical
Engincering, University of Minnesota, Min-
neapolis, Minn., and George Sinclair (\'37-
SM'46 F'54), Professor of Electrical En-
gineering, University of Toronto, Toronto,
Canada.

Regional Directors clected for 1960-1961
are as follows: Region 1—]. B. Russell, Jr.
(A'36-SM'45-F'58) manager, Electronics
Lab., General Electric Co., Syracuse, N. Y.;
Region 3—B. J. Dasher (A41-M'55-
SM'57), director, School of Electrical En-
gineering, Georgia Institute of Technology,
Atdlanta, Ga.; Region 5—R. E. Moe (8'33-
A’35-SM'46-F'55), manager of engineering,
Receiving Tubes Dept., General Electric
Co., Owenshoro, Ky.; Region 7—C. .
Carnahan  (A’34-5M’45-F'532), technical
assistant to the president, Varian :Associ-
ates, Palo Alto, Calif.

MIL-IE-CON Issces
CaLL ror Parers

The 4th National Convention on Mili-
tary Electronies—1960 (MIL-E-CON) will
be held at the Sheraton-Park Hotel, Wash-
ington, . C., on June 27-29, 1960, under
the sponsorship of the Professional Group
on Military Electronics. Robert 1. Cran-
shaw, Manager, Advanced Space Projects,
General Electric Company, Utica, N. Y., is
Convention President for MIL-E-CON.

Papers presenting original work in mili-
tary electronics are invited for this meeting.
Suggested topics include, but are not lim-
ited to, the following: Current Problems of
Space Technology, Space Electronics, Rang-
ing and Tracking, Electronic Propulsion,
Data Handling Systems, Guidance and Con-
trol, Inertial Systems, Reconnaissance Sys-

tems, Communication Systems, Operational
Analysis, and Reliability.

The technical program will include both
classified (limited to confidential) and un-
classified sessions, with the Air Research
and Development Command sponsoring the
classified sessions. An unclassified and bound
Proceedings of the convention will be avail-
able at the meeting.

I’rospective authors are requested to fur-
nish the following information, not later than
February 1. 1960 : Three copies of a 250-word
unclassified abstract of the proposed paper,
plus the name and position of the author and
the name and address of his company or or-
ganization. Each author must obtain the
appropriate military and company clear-
ances for his abstract.

Send abstracts to: Dr. Craig M. Cran-
shaw, Dept. of Army, Office of the Chicf
Signal Officer, R & D Div., SIGRD-2,
Washington 25, ). C.

J. W. McRak RECEIVES
ARrRMY'S Tor CIVILIAN AWARD

Dr. James W. McRae, a Fellow of the
IRE and former President of the Institute,
was presented the Army’s Distinguished
Civilian Service Award in ceremonies at Fort
Monroe, \a., October 5, 1959, in recognition
of his contributions to the development of
small nuclear weapons for use by ground
forces. He is Vice Prestdent of the American
Telephone and Telegraph Co., and coordi-
nator of their defense activities.

Dr. McRae, who is also Chairman of the
Army Scientific Advisory Panel, was cited
for his aid in developing a series of small,
tactical nuclear weapons while President
of the Sandia Corp.. a Western Electric Co.
subsidiary, which operates the Sandia Lab-
oratory for the Atomic Energy Commission
at Sandia Base, near Albuquerque, N. Mex.

The presentittion was made during the
regular semi-annual meeting of the Army
Scientific Advisory Panel by Richard S.
Morse, civilian Director of Research and
Development for the Army. The citation
was read by Lt. Gen. Arthur G. Trudeau,
Chief of Army Research and Development.

“His scientific knowledge and able lead-
ership have contributed materially to the de-
velopment for the Army of small, tactical
nuclear weapons, thereby significantly in-
creasing the Army’s capability to carry out
its combat mission,” the citation accom-
panying the award stated. “lis outstanding
performance reflects great credit on him as
a patriotic citizen and able scientist.”

INDIA SECTION
EstaBrisiiep By IRE

At its meeting on November 16, 1959,
the IRE Executive Committee approved the
establishment of a new IRE Section, to be
known as the India Section. The new section
will encompass the entire country of India.

Janvary, 1960



At a recent convention held at the S(znrdust Hotel in LLas Vegas, Nev., the IRE formed a new chanter, Shown
above at ”3" cnnc}avo are (left to right) Ben Ham, R. B, Patten and G. A, Fowler, Director of Region 7
allof Lax Vegas, Ernest A. Hopkinson, and Ray Banks, ex-secretary of Los .Angeles | RE chapter.

IRE ANNOUNCES 1960 AwaARrDs

Haraden Pratt (A'14- M'17-F'29)(L.),
former telecommunications advisor to the
President, and  Harry  Nyquist  (A’39
SM'47-F'§2), renowned former Bell Tele-
phone Laboratories scientist, were among
those named to receive [RE awards in 1960.
Presentation of the awards will take place
at the 1960 IRE International Convention
banquet next March 23 at the Waldorf-
Astoria Hotel in New York, N. Y.

Mr. Pratt, Secretary of the TRE and
consulting engincer, has been named to re-
ceive the 1960 Founders Award “for out-
standing contributions to the radio engineer-
ing profession and to The Institute of Radio
Engineers through wise and courageous lead-
ership in the planning and administration
of technical  developments  which  have
greatly increased the impact of electronics
on the public welfare.” This is one of the
two highest IRE awards and is bestowed
only on special occasions,

Dr. Nyquist, also a consulting engincer,
will receive the 1960 Medal of 1onor, the
highest annual technical award in the field
of electronics. He will be given the award
“for fundamental contributions to a quan-
titative understanding of thermal noise, data
transmission and negative feedback.”

Four additional awards will be given as
follows:

1960 Norris Liehmann Memorial Prize
Award (Awarded to a member of the RIS
for a recent important contribution to the
radio art.) To J. A. Rajchman (SM'46-
F'53) RCA Laboratories, Princeton, N. |,
“for contributions to the development of
magnetic devices for information processing. ”

1960 Browder J. Thompson Memorial
Prize Award (Awarded for an IRE paper
combining the best technical contribution
and presentation which has been written by
an author under thirty.) To J. W. Gewar-
towski (8'53-M'57), Bell Telephone Labora-
tories, Murray Hill, N. J, for his paper en-
titled “Velocity and Current Distributions
in the Spent Beam of the Backward-Wave
Oscillator,” which appeared in the October,
1958 issue of IRE TraNsacTiONs oN ELEC-
TRON DEVICES.

1960 Harry Diamond Memorial Award
(Awarded to a person in government service
for outstanding contributions in the field of
radio or electronics as evidenced by publi-
cation in professional journals.) To K. A.
Norton (A'29-M’38-SM'43-F'43), Na-
tional Bureau of Standarde, Boulder, Colo.,

PROCEEDINGS OF THE IRE Janvary, 1960

“for contributions to the understanding of
radio wave propagation.”

1960 \W. R. G. Baker Award (Awarded
to the author of the best paper published in
the IRE "TraxsacTioNs of the Professional
Groups.) To E. J. Nalos (SM'51), General
Electric Company, Palo Alto, Calif., for his
paper entitled “\ Hybrid Type fraveling-
Wave Tube for High-Power Pulsed Amplifi-
cation,” which appeared in the July 1958
issue of the IRE "Transacrions ox ELEc-
TRON DEivices.”

Britisii IRE Gives Prize
TO T'wo AMERICAN ENGINEERS

The Council of the British Institute of
Radio Engineers has announced the awards
made for outstanding papers published in
the Institution’s Journal during 1938. One
of these awards, the Marconi Premium, was
given to Dr. Morton B. Prince (SM’55) and
Martin Wolf (A'52-M"54) of Hoffman Elec-
tronics Inc., Evanston, HL Their paper,
“New Developments in Silicon  Photo-
voltaic Devices,” was read at a meeting in
London in June, 1958, and is considered to
be the outstanding engineering paper pub-
lished in the Journal during that year.

The Premium was presented by the
President of the British IRE, Professor 15, 1.
Zepler, at the Annual General Meeting of the
Institution in London, December 2, 1939,

ArMY MARS NAMES SPEAKERS
The First U. S. Army MARS SSB Tech-
technical Net, which can be heard \Wednes-
day at 8 r.M. EST on 4030 ke upper side-
band, has scheduled four speakers for Janu-

ary.
January 6—"“The Atomichron,” . Heath,
Manager, Field Service Engrg.

Dept., National Co., Inc.

January 13—“Antenna  Multi-Couplers,”
C. G. Southeimer Executive

\'ice P’resident, CGS Labs.
“Television and the Amateur
Operator,” G. G. Lentzakis,
Chief Instructor TV Course,
Radio Div., USASCS, Fort

Monmouth,

January 27—“Basics and Applications of
Re-enforced Plastics in Com-
munications Products,” \V, H,
Greenberg, Director of Re-

January 20

search, J. H. McCoy, Staff
Engineer,
Corp.

Riverside Plastics

Calendar of Coming Events
and Authors’ Deadlines*

(Continucd from puge 144)

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.

WESCON, Los Angeles Mem. Sports
Arena, Los Angeles, Calif., Aug.
23-26.

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

Industrial Elec. Symp., Sept. 21-22.

Sixth Natl. Communications Symp.,
Hotel Utica and Utica Memorial
Aud., Utica, N. Y., Oct. 3-5.

Natl. Elec. Conf., Chicago, Ill., Oct. 10—
12.

East Coast Conf. on Aero & Nav, Elec,,
Baltimore, Md., Oct. 24=26.

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

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

Mid-Amer, Elec. Conv., Kansas City,
Mo., Nov. 14-16.

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

13th Ann. Conf, on Elec. Tech. in Med.
and Bio., Washington, D. C,, Nov.

PGVC Ann. Mtg., Sheraton Hotel,
Philadelphia, Pa., Dec. 1-2.

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

1961

7th Natl. Symp. on Reliability and Qual-
ity Control, Bellevue-Strafford Ho-
tel, Philadelphia, Pa., Jan. 9-11.

(DL*: May 9, 1960, W. T. Summerlin,
Philco Corp.,, 4700 Wissahickon
Ave., Philadelphia 44, Pa.)

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

Electronic Computer Conf., West Coast,
May 9-11.

WESCON, San Francisco, Calif., Aug.
22=-25.

Natl. Symp. on Space Elec. and Te-
lemetry, Sept.

Industrial Elec, Symp., Sept. 20-21.

National Elec, Conf., Chicago, Ill., Oct.
9-11.

1961 NEREM (Northeast Electronics
Res. & Engrg. Mtg.), Nov. 14-16.

1961 Electron Devices Mtg., Shoreham
Hotel, Washington, D. C., Nov. 20-
21.

Mid-America Elec. Conv. (MAECON),
Kansas City, Mo., Nov. 14=16.

Eastern Joint Computer Conf., Sheraton
Park Hotel, Washington, D. C., Dec.

* DL = Deadline for submitting ab-
stracts.




IRE-URSI SrrinG MEETING
ANNOUNCES Parier DEADLINE

The IRE-URS!I Spring Meeting will be
held at the Sheraton-Park Hotel, Washing-
ton, D. C., on May 2-5, 1960. Authors are
invited to submit, on or before March 1,
1960, titles and 100-200 word abstracts of
papers offered for presentation. It is neces-
sary that the papers be prepared in duplicate,
and mailed to:

Commission Chairman (choose appropri-
ate one for vour paper)

c/o Mr. K. S. Kelleher

Chairman, Local Arrangements Commit-
tee

1200 Duke Street (Box 1082)

Alexandria, Va.

DEFENSE DEPARTMENT PRESENTS
AwARD TO DOFL ScriNce TEAM

The Departiment of Defense has given
its highest official award to ]. R. Nall,
T. A, Prugh (A46-M’52-5M’56), NMrs.
E. M. Olson, N. ]. Doctor (M'38) and
Dr. J. W. Lathrop. Secretary of the Army.
Wilber M. Brucker presented the $25,000
award in a Pentagon ceremony on October
12, 1959.

Working as a science team at the Army’s
Diamond Ordnance Fuse Laboratories
(DOFL), Washington, D. C., in 1957, the
group's research culminated in the discov-
ery of a new process to fabricate printed
micro-circuits. By using photography and
lithography in combination with other tech-
niques, they constructed subassemblies so
small and compact that an electronic sys-
tem can be made with 1000 components per
cubic inch compared to the 30 to 50 possible
using conventional components.

For this breakthrough in miniaturiza-
tion, the team has had recognition twice
previous to the Defense Department Award.
In January, 1958, Diamond Ordnance Fuse
Laboratories awarded them a Certificate of
Achievement. The 8300 prize was “For ad-
vancing the art of micro-miniaturization
through utilization of photolithographic and
printed circuit techniques to produce inte-
grated electronic sub-assembly.” In turn,
DOFL was presented with the first annual
Miniaturization Award (sponsored by Min-
iature Precision Bearings, Inc.).

12T ANNUAL ETNIB CONFERENCE
TECHNICAL PAPERS AVAILABLE

Copices of the 12th Annual Conference on
Electrical Techniques in Medicine and
Biology Digest of Technical Papers are
available from Henry G. Sparks, Moore
School of Ilectrical Engineering, University
ot Pennsylvania, Philadelphia 4, Pa., at
$1.00 a copy. Remittance for these books
should be made out to the order of: 12th
Annual Conference, Electrical Techniques,
Medicine and Biology.

The Digest is a 100-page (letterpress)
report of all the papers presented, and more
than 150 specially prepared illustrations are
included.
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Arr Forci MARS ANNOUNCES
JANUARY PROGRAM SCHEDULE

The following is the schedule of programs
for the Air Force MARS Eastern Technical
Net for January and the first week of Feb-
ruary. They can be heard on Sundays from
2 to 4 p.M. EST at 3295 ke, 7540 ke, and
15,7135 ke.

January 3—NRecess date.
January 10—Review of Technical Topics.
Januvary 17—*Basics of Single Sideband,”
H. G. Adams and S. 5. Piller,
Eldico Electronics  Div.  of
R.E.L.
January 24—“Fundamentals  of
tors,” R. Gunderson,
Technical Press.
-“Optics and the Visible Spec-
triim,” K. C. Scott, Scientist,
Rome Air Dev. Center.
“Infrared,” R. D. Byrne. Scien-
tist, Rome Air Dev. Center.

Transis-

Braille

January 31

February 7

BAKER GIVEN SARNOFF MEDAL
AT SYRACUSE ProNEER NI1GHT

The Svracuse Section of the IRIS plaved
host to some of the nation’s outstanding
pioneers of early radio on November 5, 1959.
Engineers in the area gathered at the Syra-
cuse Museum of Fine Arts to hear and see
the equipment and men who were the fore-
runners of today’s dynamic communication
and electronic industry. Another highlight
of the meeting was the presentation of the
David Sarnoff Gold Medal of the Society of
Motion Picture and Television Engineers to
Dr. W. R. G. Baker, President of Syracuse
University Research Corporation, Syracuse,
N. Y.

Dr. Baker was awarded the medal “for
his outstanding work as Chairman of the
National Television System  Commiittee
which functioned on two separate occastons
when standards were urgently needed to
promote the growth of television in the
United States.” The medal was formally
presented at an earlier meeting of the Soci-
ety of Motion Picture and Television En-
gineers, but Dr. Baker was unable to be
present to receive the award. Dr. Alfred N.
Goldsmith, cofounder and editor emeritus
of the IRE, received the award for him on
this occasion, and presented it to him per-
sonally at the Syracuse meeting.

The four radio pioneers who participated
in the meeting were Raymond . lHeising,

Withiam C. White, Haraden Pratt and Dr.
Goldsmith. Mr. Heising designed and con-
structed the first phone company transmit-
ters to successfully send speech from Wash-
ington to the West Coast, Panama and
Ilawaii. Later he worked in development of
trans-Atlantic shortwave telephone service.
He holds 130 U. 8. patents and is best known
for the Heising Modulation System.

Mr. White, now retired from General
Electrie, is well known for his participation
in the first long distance radio communica-
tion made in the United States, in which
the first two words were “Hello, \White.”
He has held important positions in the
formulation of standards for electronies.

Mr. Pratt was one of the first amateur
wireless telegraphers. having started in 1906
on the West Coast. le worked for Marconi
Company and Mackay Radio, retiring from
the International Telephone Corp. in 1951,

Dr. Goldsmith has spent most of his life
teaching in New York, N. Y. He holds over
200 U. S. patents.

In addition to the forum conducted by
these men, an exhibit by the Rochester
Antique Wircless Chub actually transmitted
and received messages with equipment dat-
ing back to 1887.

CirRcUIT THEORY TRANSACTIONS
To PuBLIsH SPECIAL [sSUE

The Professional Group on Circuit
Theory is planning a special issue on “\p-
plications of Electronic Computers to Net-
work Design,” which is tentatively sched-
iled for September, 1960.

The first purpose of the special issue is to
accumulate digital computer programs of
circuit theory interest for a PGCT program
library. The custodian of the library will
issue copies of the programs to members, and
to the public, for a nominal charge appro-
priate to the medium employed, i.e., punched
cards, magnetic tape, ctc. The special issue
will publish the texts of instructions for
use of the various programs.

In addition, there is a need for original
and creative papers on any phase of this
general subject. Papers, for example, on the
potential analog would be of interest, and
many other topics are possible. The tenta-
tive deadline for papers is June, 1960.

Please address contributions to Philip
R. Geffe, Guest Editor, PGCT Transac-

tions, North [lills Electric Co., Inc., 402
Sagamore Avenue, Mineola, L. I, N. Y.

A recent meeting of the 1960 International Solid-State Circuits Conference national committee in_the
Sheraton Hotel, Philadelphia, Pa., where the details for the February 10-12, 1960 program, were finalized.
Left to right: \William loward, sponsors advisory committee; Lewis \Winner, public relations chairman;
Robert F. Cotellessa, Technical Digest editor; Tudor R. Finch, program chairman; Arthur P. Stern, con-
ference chairman, S. K. Ghandhi, conference secretary; Solomon Charp, conference treasurer; Murlan S,
Corrington, chairman of the sponsors advisory committee; Robert Mayer and llenry Sparks, local

arrangements.
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Here’s a NEW Booklet on Microwave Components — The facts and figures on many of
Bomac's microwave components and test equipment are now available to you in a handy, easy-
to-read booklet. Included are descriptions and specifications on: Waveguide and coaxial line
duplexers ® Coaxial line monoplexer ® Keep alive and recovery electrode supplies ® Coaxial
load @ Variable power dividers ® C-band R.F. package ® Noise source ® Waterloads ® Coaxial
line to waveguide transitions ® Directional waveguide couplers ® Magnetron test sets @ Low level
test set for spot display.

SEND FOR YOUR CGPY OF THIS BOOKLET TODAY. = ‘
SALEM ROAD . BEVERLY, MASSACHUSETTS
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OBITUARIES

Cyril Nathaniel Hoyler (A’35-S)1'45),
Manager of Technical Relations of RCA
Laboratories in Princeton, N. |., died re-
cently after a station wagon in which he was
riding was struck by a train at a grade-cross-
ing near Moosomin, Saskatchewan, Canada.
He was fifty-four.

A widely known lecturer on electronice
science, he was in Canada on one of a series
of demonstration lecture tours that had
carried him through virtually every state in
this country and every province in Canada
during the past ten vears. tle had appeared
before college, professional and civie groups
in scores of cities.

He joined RCA in 1941 as a member of
the technical staff at Camden, N. |. In 1942,
he transferred to the newly formed RCA
Laboratories in Princeton, where he became
Administrative Assistant in 1945. He was
appointed Manager of Technical Relations
in 1952,

Born in Edmonton, Alberta, in 1903, he
taught for two years in the rural schools of
Canada before coming to the United States
to attend Moravian College, Bethelhem, Pa.
He was graduated from Moravian in 1928
with the B.S. degree. In 1935, he received
the M.S. degree in Physics from Lehigh
University, and was awarded the profes-
sional degree of Electrical Engineer by Le-
high in 1957, In 1958, Moravian College con-
ferred upon him its Comenius Award as a
distinguished alumnus.

Prior to his association with RCA, he
was an instructor of mathematics and Ger-

man at the Junior Iligh School of Irvington,
N. |., before joining the Faculty of Mora-
vian in 1929, where he was successively in-
structor, professor and head of the Physics
Department.

Mr. Hoyler was the author and co-author
of a number of technical articles and a book
on radio frequency heating. He was a mem-
ber of Sigma Xi and the American Institute
of Electrical Engineers.

Balthasar van der Pol (M’25-F'29) (1.),
a former Vice-President and Director of the
IRE, died recently at the age of 70.

Born in 1889, he studied physics at the
University of Utrecht, Netherlands, from
1911 to 1916, and from 1916 to 1919 he stud-
ied in England under J. A. Fleming in
London and J. J. Thomson in Cambridge.
In 1919 he received the 1).Sc. degree from
the University of Utrecht. During the next
vear, while studving under H. A. Lorentz
at Teyler’s Foundation, Haarlem, Nether-
lands, he was co-founder of the “Nederlands
Radiogenootschap. ™

From 1922 to 1949 he was on the stalf
of the Philips Research Laboratories, Eind-
hoven, Netherlands, in the later years as
“Director of Fundamental Radio Research.™
He was also Extraordinary Professor, Tech-
nical University, Delft, Netherlands, from
1938 to 1949. He became Director of the
International Radio Consultative Commit-
tee (CCIR) in 1949, the position which he
held until 1956, when he retired.

He was Vice-President of URSI from
1934 to 1950, and in 1952 he was named
Honorary President of that organization.

He was made an Honorary Member of the
Netherlands Radio Society in 1920. Other
awards he received included the Valdemar
Poulsen Gold Medal of the Danish Aacdemy
of Technical Sciences; Knight, Order of
Orange Nassau; Knight, Order of the Neth-
erlands Lion; Doctor, honoris causa, Tech-
nical University, Warsaw, Poland; and an
Honorary Doctor’s degree, University of
Geneva, Switzerland. He was a member of
the Royal Netherlands Academy of Sciences.

Dr. van der Pol's scientilic work was
characterized by his great interest in the
mathematical side of radio science. He in-
vestigated many problems in this feld and
made substantial contributions to their solu-
tion. The first of these was the propagation
of radio waves. His further investigations in
this tield culminated in 1937 in the calcula-
tion of the diffraction of radio waves around
a finitely conducting sphere. The study of
triode oscillations resulted in a number of
papers dealing with the influence of the non-
linearities of the characteristics. This led him
eventually to the study of relaxation oscilla-
tions, described by the now-called “Van der
Pol equation.™ His work also contributed to
advancement in work on the early theory of
antennas, and to the theory of circuits and
of frequency modulation. In recent years he
was engaged in many applications of his
knowledge of Laplace transforms to pure
mathematics: special functions, number
theory.

[n addition to being a member of several
commniittees of the IRE, Dr. van der Pol was
a Vice-President of the Institute in 1934 and
a Director in 1934, He received the IRV
Medal of Honor in 1935.

1960 Winter Convention on Military Electronics

BiLtyvore HoteL, Los ANGELES, CALIF., FEBRUARY 3-3, 1960

Wednesday Morning, February 3
Keynote Session

“The Satellite as a Transmission Medium
for Global Communications,” Moderator:
J. M. Bridges. Dir., Office of Electronics,
Office of the Dir. of Defense Res. and Engrg.,
Dept. of Defense, Washington, D. C. Panel
Members: Paul Price, Chief, Commun. and
Tracking Branch, ARPA; Dr. J. R. Pierce,
Dir., Res. Electrical Commun. Principles, Bell
Telephone Labs., Murray Hill, N. J.; Dr.
H. K. Zicgler, Chief Scientist, U. S. Army
Stgnal Res. and Dev. Labs., Fort Monmouth,
N. T Brig. General J. B. Bestic, U.S..1.F.,
Deputy  Dir..  Communication-Electronics,
Dept. of the Air Force, Washington, D. C.

Wednesday Afternoon

Session 1—Surveillance (Confidential)—
Sponsor: Air Res. and Dev, Command

“Single  Aperture C\W  Radar  Tech-
niques,” W', S, O'llare, Raytheon Mfg. Co.,
Maynard, Mass.

“\ Single-Look Dual-Threshold Acqui-
sition \utomatic  Ranging Svstem,” G.
Strauss, W. L. Maxson Co., New York, N. V.

“High-Power Sonar Equipment De-
sign,” I’. S. Goodwin, Ling-:Altec Electronics,
Anaheim, Calif.

“The AN/USN-3 (XE-1) Infrared Sur-
veillance System,” M. H. Mehr, Perkin-
Elmer, Norwalk, Conn.
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“Anti-Submarine  Warfare,”  Dussean,
Bendix-Pacific, North Hollvwood, Calif.

Session 2—Satellite Systems

“A Satellite Navigation System Em-
ploving a Synchronized Pattern,” E. Cole,
The Martin Co., Baltimore, Md.

“Satellite  Auxiliary Power Systems,”
N. B. Palmquist, Lockheed Aircraft Corp.,
Missile and Space Div., Sunnyvale, Calif.

“Explorer VI Digital Telemetry-Tele-
bit," R. Gottfried, Space Technology Labs.,
Los Angeles, Calif.

“Communications System For Project
MERCURY Space Capsule,” 1. Brenner,
McDaonnell Aircraft, St. Louis, Mo.

Session 3—Instrumentation

“The Mathematics and Hardware of
Takeolt Monitors For Turbojet Aircraft,”
A. L. deGraffenried, Avien, Inc., Woodside,
L.I,N. Y.

“Analysis of Airborne Ablation Instru-
mentation Measurements For Second Gen-
eration ICBM Re-entry Vehicles,” L. Fos-
ter, General Electric, Missile and Space Diy.,
Philadelphia, Pa.

“PERCOS-— Performance Coding Sys-
tem,” Dr. E. Keller, Motorola, Inc., Chicago
Military Electronics Center, Chicago, IIl.

“An RF Instrument For Wide-Band

TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

Low-lLevel Voltage Measurements,” D. Fry-
berger, R. Schultz, L. Greenstein, Armour
Res., Chicago, Ill.

Session 4—Communications I

“System Design For The Aircom Mod-
ernization Program,” T. J. [Ileckelman,
Philco Corp., Philadelphia, Pa.

“An Operations Research Approach For
Dealing With The Functional Behavior of
Communications Systems,” F. Wertheimer,
Vitro Labs., West Orange, N. J.

“X New Method of Forecasting Maxi-
mum Transmision Range At UHF,” L. B.
Gardner, Litton Ind., Beverly Hills, Culif.

“IZvaluating Alphanumeric Codes When
Considering Terminal Equipment,”™ I1. Lan-
derer, ITT, Communications Svstem, Inc.,
Paramus, N. J.

Thursday Morning, February 4

Session 5—Reconnaissance (Confidential)—

Sponsor: Air Res. and Dev. Command

“Specialized  Reconnaissance  Tech-
niques,” J. DeBroekert, Stanford Electronic
Lab., Stanford Univ., Stanford, Calif.

“\ Fully Transistorized Electronic Re-
connaissance Svstem AN/DLD-1 (XH-1),”
R. Lowan, J. Kerney, A. Boecker, Airborne
Instruments Lab., Huntington, L. I., N. Y.

“Time Difference Intercept System,”
R. F. Borofka, ITT, San Fernando, Caltf.
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Only GENERAL CERAMICS offers a complete line of

HIGH FREQUENCY FERRITE CORE

Make G-C your single source for a complete line of H-F
ferrites ranging in frequency from 300 kc to 220 mc.

Ferramic® Q-1, Q-2 and Q-3 materials,
developed and introduced by G-C, fea-
ture exceptionally low losses, tempera-
ture stability and high permeability.
Whether your ferrite requirement is for
the commercial entertainment industry,
military, ground or air borne communi-
cation equipment or industrial electronic
applications, G-C will meet your needs
with the broadest line of high frequency
ferrite materials and in the shapes you
require.

This curve demonstrates the exceptional

qualities of G.C's *Q" family of materials
—high permeability and low loss.
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Q-1 Material

Ideally suited for IF transformers
at 455 ke and antenna cores from
500 ke to 1700 ke.

Magnetic properties include: Initial
permeability at 1 mc/sec. — 125;
Maximum permeability —400; Satu-
ration flux density —3300 gauss; re-
sidual mag.— 1800 gauss; coercive
force — 2.1 oersted ; temperature co-
efficient of initial permeability —
.10%/°C max; Curie point —350°C;
vol. resistivity — high; loss factor at
1 mcs/sec. —.000020; loss factor at
5 mes/sec. —.000050.

Standard Ferramic parts in various
sizes and shapes offer a dependable,
quick solution to design problems.
Custom parts can be produced to
your specifications. Contact General
Ceramics’ engineering advisory
service. Qur staff is ready to dis-
cuss your problems and make rec-
ommendations.

Q-2 Material

This material produces excellent re-
sults in TV receiver IF applications
at 45 mc; and FM radio applications
at 10.7 me.

Magnetic properties include: Initial
permeability at 1 mc/sec.—40; Max-
imum permeability — 115; Satura-
tion flux density —2400 gauss; re-
sidual mag.—~ 750 gauss; coercive
force—4.7 oersted; temperature co-
efficient of initial permeability —
0.10%/°C max; Curie point—450°C;
vol. resistivity — high loss factor at
10.0 mc/sec.— 0.000085; loss factor
at 50.0 mc/sec.— 0.000017.

Q-3 Material

The exceptionally high Q, excellent
temperature stability and high per-
meability of Q-3 ideally suits it for
applications in the 88 mc-108mec FM
band and television RF frequencies
from 50 mc-216 mec.

Preliminary specifications include: Ini-
tial permeability u,—14; Maximum
permeability u,.. —42; Saturation
flux density B, — 2600 gauss; Resid-
ual magnetism B, — 1470 gauss; Co-
ercive Force — 21 oersted; Q at 100
me—250; Q at 150 mec—150; Q at
200 mc—~170; Resistivity high; Curie
point 330°C ; Temperature coefficient
of p, —.09%/°C max.

A New 16-page
FERRITE PARTS CATALOG

}

]

]

1

1

1

is available to en- !

> R gineers by request :
on company letter-
head. it contafns
complete engl-
neering data on !
stock parts and |
materlals. When
requesting your
copy, please ad-
dress Dept. P, :
]

)

)

General Ceramics Corporation LN

KEASBEY, NEW JERSEY (Near Perth Amboy) — Telephone: VAlley 6-5100

PROCEEDINGS OF THE IRE
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ladustrial Ceramics for Industrial Prograss... Since 1906
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“The AN/AAS-S Infrared Reconnais-
sance System,” W, Birtley and D. Chaffee,
Jr., IRB-Stnger, State College, Pa.

“Prediction and Simulation of Infrared
Reconnaissance Maps,” R. Replinger, Ben-
dix-Aviation, Systems Div.,, Ann  Arbor,
AMich.

Session 6—Satellite Subsystems

“A Stationary Sun Position Sensor,”
G. Anthony, IBM, Owego, N. V.

“X Memory System For Satellites,”
G. Boyer, Datalab, Consolidated Electro-
dynamics Corp., Pasadena, Calif.

“Directional Magnetometer For Low
Intensity Magnetic Field,” /1. DeBolt, Fair-
child Cawera, Syosset, I.. 1., N. Y.

“Development of Portable Atomic Fre-
quency Standard for Missile Borne and
Satellite Borne Applications,” M. L. Stitch
and 1. Lyon, llughes Aircrafl Co., Culver
City, Calif.

Session 7—Reliability 1

“How Can We Attain High Reliability
of Complex Military Electronic Equip-
ment?” M. Ialio, Hq. Air Defense Command
Detachment 2, McGuire AFB, N. J.

“Product Assurance,” E. Winlund, Gen-
eral  Electric, Compuler Depl., Phoenix,
Ariz.

“Controlling Weapon System Reliability
Through An Effective Reliability Specifica-
tion,” C. Bird, IBM, Owego, N. Y.

“\ Navigational Computer Reliability
Program History,” F. M. Schriever, Ford
Instrument, Long Island City, L. I., N. Y.

J

Session 8—Communications II
rediction and Siting Techniques For
Tactical Tropospheric Scatter Systems,”
K. B. Roe, Collins, Tucson, Aris.

“AutoData-RCA’s Automatic Message
Switching System,” T. Patterson, RCA,
Camden, N. J.

“The Use of Phase of a Sinusoidal Signal
as the Controlling Variable,” A. Kline,
Molorola Inc., Western Military Electronics
Cenler, Phoenix, Ariz.

“Synthesis of Multipole Narrow Band
Filters,” J. Hupert, De Paul Univ., Chicago,
., and A. Sances, American Machine and
Foundry, Chicago, Il

“p

Thursday Afternoon

Session 9—Guidance and Control (Confi-
dential)—Sponsor: Air Res, and Dev.
Command

“Cyrogenic Gyros,” W. H. Culver and
M. H. Davis, The RAND Corp., Sanla
Monica, Calif.

“The AN/UPWS-1 System, a Tracking
and Command Guidance Radar,”™ S. M-
Aloney, Ford Instr., L. I., N. Y.

“Error Analysis of a Radar Guided Bal-
listic Missile On Non-Optimum Trajector-
ies,” II. Perry, ARGMA, Redstone Arsenal,
Ala.

“Basic Principles of Fuzing High Ex-
plosive  Warheads for Use Against Air
Targets,” J. Brown and A. Sylvester, U, S.
Naval Ordnance Lab., Corona, Calif.

Session 10—Data Handling

“Range  Safety  Instrumentation At
Vandenberg AFB,” J. Moeller, Space Tech-
nology Labs., Los Angeles, Calif.

“Mobile HF Data Transmission,” 1V,
Nupp, U. S. Naval Air Dev. Center, Johns-
ville, Pa.

“An Integrated Checkout Equipment
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for Evaluating the Performance of Satellite
Data Handling Systems,” W, Dickens, el al.,
Philco, Palo Alte, Calif.

“High Performance Airborne Analog-
To-Digital Converter Using Germanium
Transistors,” S. Ruhman, Packard-Bell Com-
puter Corp., Santa Monica, Calif.

Session 11—Reliability II

“Study of Electronic Equipment life
Prediction,” A. Kneale, Motorola Inc., West-
ern Mil. Elect. Center, Phoenix, Aris.

“Reliability Through Component Part
Standardization,” I{. Allers and P. Magnani,
IBM, Owego, N. Y.

“Redundancy In Non-Repairable Equip-
ment,” S. Stee/ and C. Hillesdale, Philco,
Palo Alto, Calif.

“\ System Reliability:  Analysis,” R,
Lowe, Aeronutronics, Newporl Beach, Calif.,

Session 12—Ranging and Tracking

“Polystation Doppler Radar racking
System,” C. Hammack, Philco, Palo Alto,
Calif.

“Derivations, Discussions, and Error
Analysis Pertaining To ldeal Coplanar El-
liptic Orbits and Ballistic Trajectories,”
C. McClure, IBM, Owego, N. Y.

“LOCTRACS, Air Trafic Surveillance
Svstems,” K. Bailey, Lockheed Aircraft
Corp., Lockheed Electronics and Avionics
Div. (LEAD), Los Angeles, Calif.

“The Use of Geometrical Invariants in
Polystation Doppler Tracking Systems,”
C. Dawson, Philco, Palo Alto, Culif.

Friday Morning, February 5

Session 13—Communications (Confidential)
—Sponsor: Air Res, and Dev. Command

“Ballistic Missile Space Communications
System Concept,”™ C. Strom el al., Rome Air
Dev. Center, Griffiss AFB, N. Y.

“Sub-surface  Radio  Commumication
Links,” H. A. Norby, Space Electronics,
Glendale, Calif.

“Erectable \ntennas For Space Vehi-
cles,” Lockheed Aircraft Corp., Missile and
Space Division, Sunnyvale, Calif.

“Considerations For Inflatable Antennas
For The Space Age,” S. II. Saulson and
C. N. Gosnell, Westinghouse Electric Corp.

Session 14—Re-entry

“Re-entry Radiation From An IRBM,”
W. Arnquist and D. Woodbridge, Svstems
Dev. Corp., Santa Monica, Calif.

“Re-entry Guidance and Flight Path
Control,” J. Vaeth, The Martin Co., Balli-
more, Md.

“Re-entry Stability and Control of a
Lifting Body,” J. Hinson, The Martin Co.,
Baltimore, AMd.

Session 15—Telemetry

“High Accuracy Telemetry For SER-
GEANT Weapon System,” W. Arens, Jet
Propulsion Lab., Pasadena, Calif.

“Recent  Advances in  Transistorized
Telemetry,” J. Smith, Texas Instruments,
Dallas, Tex.

“Maximum Utilization of Narrow Band
Data Link For Interplanetary Communica-
tions,” . F. Sampson, Hallamore, Ana-
heim, Calif.

“Philco Three-Axis 60 Foot Telemetry
and Data Acquisition Antenna,” R. Hund-
ley, Philco, Palo Alto, Calif.

Session 16—Components
“Resistor Micro-Elements,” Dr. R. C.

Laneford, Weston Instruments, Newark, N. J.

“Thin  Ferromagnetic Film Balanced
Modulators,™ R. Samuels and A. Reed, lowa
State College, Ames.

“Solid State Modulators For Military
Electronics  Equipment,” R. Biesele, Jr.,
Shockley Transistor, Mountain View, Calif.

“Life Time of Transistors In The \an
Allen Belts,” D. Powmeroy, Hughes Aircraft
Co., Culver Cily, Calif.

Friday Afternoon

Session 17—Electronic Warfare (Confiden-
tial)=Sponsor: Air Res. and Dev.
Command

“A New Approach To Communication
Jamming—Uniformly Distributed Expenda-
ble Jammers,” J. Fritchel, General Electric,
Utica, N. Y.

“Jamming of Communication Systems
Using FM, AM, and SSB Modulation.”
H. Magnuski, Motorola Inc., Chicago Mili-
tary Electronic Cenler, Chicago, Il

“Training  Personnel In  Electronics
Countermeasure T'echniques,” J. Leskinen,
U. S. Navy Training Device Center, Port
Washington, N. Y.

“A Variable Pattern, Variable Polariza-
tion Antenna For ECM Applications,™ S, K.
Jones, Melpar, Falls, Church, Va.

Session 18—Reconnaissance

“The Application of Doppler Navigation
Equipment To Aerial Mapping and .\l
Weather Reconnaissance Missions,” ..
Roberts, General Precision Lab., Pleasani-
ville, N. Y.

“The Evaluation of a Real Time Re-
connaissance Svstem, " 71. Weils, Bulova Res.
and Dev. Labs., Woodside, N. Y.

“The Antenna System of the Recon-
naissance Satellite,” R. B. MacAskill, Cook
Res. Labs., Morton Grove, 1.

“Photographic Rectification By Image
Scanning,” H. Sandberg, Hxycon Mfg. Co.,
Pasadena, Calif.

Session 19—Guidance and Control

“Radio Control Receiver Developments
in 400 MC Band,”™ G. Meredith and O. D.
Embree, White Sands Missile Range, N. M.

“A Novel, High Performance, Solid-
state Autopilot,” R. Moses and J. Porter,
RCA, West Coast Missile and Surface Radar
Div., Van Nuys, Calif.

“A Simple Hyperbolic Coordinate Con-
verter.” E. J. Groth, Motorola Inc., Western
Military Electronics Center, Phoenix, Aris.

“The Design of a ‘Universal’ Type of
Missile Programmer,” and “\ Guidance
Programmer Utilizing Ferrite-Core Tech-
niques,” D. L. Collins, I. L. Wieselman and
J. P. Byrd, Telemeter Magnetics, Inc., Los
Angeles, Calif. and Jel Propulsion Lab.,
Pasadena, Calif.

Session 20—Ranging and Tracking
Subsystems

“Ballistic Camera Synchronization Sys-
tem,” J. Shannon, Electronic Engineering
Co., Santa Ana, Calif.

“The AN/DPN-63 Subminiaturized C-
Band Transponder,” L. Diven, Motorola Inc.,
Western Mil. Elect. Center, Phoenix, Aris.

“Precision Phase Measuring Equipment
For ULF Frequency Band,” C. Hellman,
Philco, Western Dev. Labs., Palo Alto, Calif.

“Multi-Element Autennas,” C. Palermo,
Univ. of Michigan, Willow Run Labs., Ann
Arbor.
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interfering >

electromagnetic

energy  «m Nyl TN

within the frequency range of

30 cps to 10.7 kme

...can be investigated, analyzed, monitored and measured

to the highest practical degree of accuracy with Stoddart

Radio Interference & Field Intensity Measuring Systems.

Stoddart RFlI Measuring Equipment is approved for use by all departments of the Depart-
ment of Defense. Military and commercial equipments are identical . .. were designed and
manufactured to Military Equipment Specifications to meet the requirements of Military
Measurement Specifications. Equipments are portable, dripproof, dustproof, and ruggedized
for all-weather field use... precise and dependable for sensitive-selective laboratory
measurements.

Applications include interference measurement and location, frequency conservation and
allocation studies, spectrum signatures, antenna propagation studies, field intensity sur-
veys, RF energy surveillance and monitoring, and verification of the electronic compatibility
of modern weapons systems, i.e., missile firing and guidance, computer, telemetering and
communications; the measurement of all rotating electrical devices, transmitting and
receiving equipment, or any system or equipment capable of producing unwanted radiated
or conducted electrical disturbances.

Stoddart instruments are available as individual self-contained units covering specific fre-
quency ranges, or in rack-mounted console systems for laboratory, mobile, airborne and

marine use.
our sales engineering department
.L‘.’-’.’ will give you individual consideration and information in the
NM-30A (AN/URM.40) areas of interference problems or measurement with which
DU you are particularly concerned ... provide engineering bulletins,

military specification information, descriptions of new
measurement techniques and applications .. .class or
individua! instruction in the operation, calibration, and
NM-10A (AN/URM-6B) maintenance of Stoddart instruments. For prompt service
14 ke to 250 ke please call "'Sales Engineering’, HOllywood 4-9292.

NM-208B (AN/PRM-14A)
150 ke to 25 mc

Lease-purchase and lease-rental agreements available

NM-30A (AN/URM-47) Immediate delivery
20 mc to 400 mc

NM-50A

(AN/URM-17)

RZElCHo000ImE Send for complete literature
O co. INC
S w421 AIRCRAFT RADIO . .
1 Kmc to 10.7 Km¢ 6644 Santa Monica 8lvd., Hollywood 38, Calif., HO 4-9292
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1960 Solid-State Circuits Conference

UNIVERSITY OF PENNSYLVANIA AND HOTEL SHERATON,

The 1960 Solid-State Circuits Conference
will feature eight sessions devoted to broad
advances in the tield of solid-state device
applications and circuits. Forty-four papers
will be offered covering new magnetic and
semiconductor  devices and  circuits  for
digital storage and logic. .\ number of survey
reports on tunnel diodes, thin magnetic
film= and microwave properties of semicon-
ductors will also be presented.

Twelve informal  discussion  sessions,
conducted by leaders in the solid-state teld,
will be held on Wednesday and Thursday
evenings to give registrants an opportunil_\'
to discuss tunnel diodes and their applica-
tions, storage techniques, reliability, noise
theory, logic circuits, microelectronics, para-
metric applications and encrgy conversion.

2\ 100-page technical digest, containing
substantial abstracts and a complement of
illustrations of every technical paper, will
be furnished without charge to every regis-
trant,

Wednesday Morning, February 10
Session 1—Applications of Tunnel Diodes

Chairman: 1. R. Finch, Bell Telephone
Labs., Inc., Murray Hill, N. J.

“Esaki Diodes: A Survey,”
Bell Telephone Labs., Inc.,
N J.

“Tunnel Diodes and Their Use as Multi-
Junction Circuit Elements,™ J, J. Tiemann,
General Electric Co., Schenectady, N. Y.

“I'he Tunnel Diode asa Logic Element,”
M. Lewin, A. G. Samusenko and A. 11"
Lo, RCA, Princeton, N. J.

“Circuit Principles for Application of
Esaki Diodes at Microwave Frequencics,”
M. E. Hines, Bell Telephone Labs., Inc.,
Murray Iill, N. J.

“Tunnel Diode Radio Frequency Ampli-
tier,” E. Miller, I{. B, Yin and J. Schults,
RCA, Princeton, N. J.

“Esaki Diode Logic Circuits,” G. 1. Nef,
S. A, Butler and D. L. Critchlow, 1BM,
Yorktown, N. Y.

G. C. Dacey,
Murray Hill,

Wednesday Afternoon
Formal Opening of Conference

Introductory Comments, 4. P. Stern,
General Electric Co., Syracuse, N. Y.
Welcoming Remarks, G. P. Harnwell,

President, University of Pennsvlvania, Phila-
del phia.

“The Empact of Solid-State Research on
U, S. Industry and ‘Technology,” C. G.
Suits, General Electric Co., Schenectady, N. Y.

“Solid-State  Circuits  Research  in
Europe,”™ M. J. O. Strutt, Swiss Federal [nst.
of Technology, Zurich, Switserland.

Session 2—Thin Magnetic Films
for Logic and Memory

Chairman: E. W. Fletcher, M.I.T., Cam-
bridge, Mass.

“Thin  Magnetic Films: A Survey,”
Vo Pohm, Towa State College, Ames, Ioea.

“High-Specd  Magnetic-Film  Logic,”
W. E. Proebster, IBM Res. Lab,, Zurich,
Switserland.
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“.\ Thin Magnetic-Film Shift Register,”
K. D. Broadbent and F. J. McClung, Jr.,
Hughes Res. Labs., Las A ngeles, Calif.

"An  Evaporated-Film Cryotron Cir-
cuit,” C. R. Smallman, M. L. Cohen, 1. E.
Slade and J. L. Miles, Arthur D. Little, Inc.,
Cambridge, Mass.

Wednesday Evening
Informal Discussion Sessions

“Tunnel Diode Characterization,™ Moaod-
crator: G. C. Dacey, Be'l Telephone Labs.,
Inc., Murray ILill, N. J. Panel Members:
D. E. Thomas, Bell Telephone Labs., Inc.,
Murray Il N, J.; J. J. Tiemann, General
Electric Co., Schenectady, N. Y.; S. L. Miller,
IB A, Poughkeepise, N. Y.; H. Somers, RC-1,
Princeton, N. J.

“Thin Films for Memory,” Moderator:
A1 Pohin, Towa State College, Ames, Towa.
Panel Members: J. 1. Raffel, M.1.T., Lincoln
Labs., Lexington, Mass.; S. M. Rubens,
Rmninglon Rand, St. l’uul, Minn.; D. A.
Meier, National Cash Register, Daxton, Ohio;
R. A. Tracy, Burroughs Corp., Paali, Pa.;
D. . Looney, Bell Telephone Labs., Inc.,
Murray Hill, N. J.

“Reliabitity Considerations,” Moderator:
W. D. Rowe, Westinghouse Elec. Corp.,
Buffalo, N. Y. Panel Members: J. J. Scanlon,
Bell Telephone Labs., Inc., Whippany, N. J.;
G. T. Ross, RCA, Camden, N. J.; K. David-
son, Texas Instruments, Duallas, Tex.; C. J.
Thorton, Lansdale Tube Co., Lansdale, Pa.;
G. E. Cunnihan, Stromberg Carlson, Rochester,
N.oT.

“Noise 'Theory,” Moderator: J. G. Lin-
vill, Stanford University, Stanford, Calif.
Panel Members: R. P. Rafuse, M.1.1"., Cam-
bridge, Mass.; W. E. Dahlke, Telefunken,
Ulm, Germany; R. B. Adler, M.1.T., Cam-
bridge, Mass.; D. A. Linden, Stanford Uni-
versity, Stanford, Calif.; P. Penfield, Jr.,
M.1.T., Cambridge, Mass.; C. S. Kim, Crr:-
eral E’('(lnc Co., Syracuse, ;\ V.

“Energy C()n\'crsi()n." Moderator: S. J.
Angello, Westinghouse Elec. Corp., Pittsburgh
Pa. Panel Members: If. Reiner, Standard
Elcktrik, Stuttgart, Germany; S, R. lioh, ITT
Labs., Nutlex, N. J.; P. S. Castro, Lockheed
Aircraft Corp., Sunnyvale, Calif.; D. 1. Payn-
ter. General Electric Co., Syracuse, N. Y.;
R. P. Putkovich, Westinghouse Elec. Corp.,
Cheswick, Pa.

“Magnetic  lLogic,” Moderator: D. C.
Engelbart, Stanford Res. Inst., Menlo Park,
Calif. Panel Members: E. E. Newhall, Bell
Telephone Labs., Inc., Murray IHill, N. J.;
E. P. Stabler, General Electric Co., Syracuse,
N Y. Ao J. Meyerhoff, Burroughs Corp.,
Great Valley, Pa.; H. P. Wolff, IBM, Pough-
keepsie, N. Y., W. E. Proebster, IBM, Zurich,
Switserland; 1. H. Bonn, Reminglon Rand
Univac, Philadelphia, Pa.; D. Miur, Na-
tional Cash Register, Hawthorne, Calif.;
H. D. Crane, Stanford Res. Inst., Palo Alto,
Calif.

Thursday Morning, February 11
Session 3—Digital Logic

Chairman: R. A. Henoe, IBM, Pough-
keepsie, N. Y.
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“huprovements in Current Switching,”
F. K. Buelow, IBM, Poughkeepsie, N. Y.

“Tunnel-Diode Digital Circuitry,” 11", F,
Chow, General Electric Co., Svracuse, N. Y,

“A Modulation-Demodulation  Scheme
for Ultra High-Speed Computing and Wide-
Band Amplitication,” 1. Eckhardt and F.
Sterzer, RCA, Princeton, N. J.

“Adaptive Logic,” R. J. Domenico and
R. A, Henle, IBM, Poughkeepsie, N. Y.

“Design of a Solid-State Neuron Circuit
for Use in Self-Organizing Systems,” C. L.
Coates and E. A. Fisch, General Electric Co.,
Syracuse, N. Y.

“Fast Logic Using Transistor Current-
Routing ‘T'echniques,™ D. B. Jarvis, L. .
Morgan and J. A. Weaver, Mullard Res.
Labs., Salsford. Eng.

Session 4—Applications of New Devices

Chairman: 1. 1. Kats, General Electric
Co., Syracuse, N. Y.

“\ Broad-Band, Fast-\cting,
Switch,” D. E. Allen and N. G.
Motorola, Inc., Phoenix, Ariz.

“.\ Solid-State Modulator for Millimeter
Waves,” E. T. Ilarkless and R. Vincent,
Bell Telephone Labs., Inc., Murray Iill,
N.J.

“Low-Noise ‘T'unnel-Diode Down-Con-
verter Having Conversion Gain,” K, K. N,
Chang, W', Y. Pan, Il. B. Yin, G. H. Ileil-
meiter, D. J. Carlson and H. J. Prager, RC.1,
Princeton, N. J.

“Photorectifier Based on a Combination
of a Photoconductor and an Electret,” J. G.
van Santen and G. Diemer, N. V. Philips
Gloeilampenfabricken, Eindhoven, The Neth-
erlands.

“\ New

Ferrite
Sakiotis,

High-Speed Effect in Solid-
State Diodes,” :1. F. Boff, R. Shen, Hewlel!-
Packard Co., Palo Alto, Calif., and J. L.
Moll, Stanford Unrversity, Stanford, Calif.

Thursday Afternoon
Session S—Information Storage Techniques

Chairman: 1. 1. Lo, RC.1,
N .

“The Tunnel Diode as a Memory Ele-
ment,” J. C. Miller, K. Li and A. W. Lo,
RCA, Princeton, N. J.

“Sub-\licrosecond Core Mcemories Using
Multiple Coincidence,™ H. P. Schlaeppi and
1. P. 1. Carter, IBM, Zurich, Swilzerland.

“Fluxlok—A  Non-Destructive  High-
Speed Memory Technique Using Standard
Ferrite Cores,” R. M. Tillman, Burroughs
Corp., Paoli, Pa.

“lLow Coercive-Force Ferrite Ring Cores
for a Fast Non-Destructively Read Store,”
G. H. Perry and S. J. Widdows, Royal Radar
Establishment, Greal Malvern, Eng.

“Memory for a 40-Megacycle Deltic
Correlator,” J. V. Peilland and J. Hesler,
General Electric Co., Syracuse, N. Y.

“A 512-Word, 5-Microsecond, Variable
Twistor Store,” D. C. Weller, Bell Telephane
Labs., Inc., Murray I1ill, N. J., and J. L.
Rogers, Space Technology Labs., Los Angeles,
Calif.

“Partial

Princeton,

Switching, Non-Destructive
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Federal Sign and Signal Corporation
has combined a highly directional elec-
tronic siren, a mobile public address sys-
tem and a car radio amplifier into one
compact unit, This unique creation, the
Interceptor, arms police patrol cars, fire
engines, ambulances and civil defense
vehicles with a three-pronged weapon to
cope with life-and-death emergency.

The Interceptor counts on Tung-Sol
power transistors to deliver the neces-
sary three-purpose power with round-
the-clock reliability. Federal, in fact,
describes the large complement of Tung-
Sol 2N242 and 2N382 germanium tran-
sistors as “the heart of the unit”.

The 2N242 and 2N382 feature tight
parameter control, sure-safe hermetic
sealing and efficient thermal design . . .

qualities which assure peak performance
and long life.

Like every other Tung-Sol component,
these semiconductors are the products
of carefully disciplined factory processes
and rough-and-tough life testing aimed
at bringing you the best in componentry.

Federal Sign and Signal Corp., the
largest manufacturer of sound-producing
devices, represents another of the dis-
criminating companies benefiting from
Tung-Sol components. Tung-Sol canserve
you, too, with premium units for any in-
dustrial or military requirements. Get in
touch with our applications engineers.
They’ll be glad to evaluate your circuitry
and recommend the components to fit
your design. Tung-Sol Electric Inc,
Newark 4, N. J. TWX:NK193.

% TUNG-SOL

World Radio Histo

ts on Tung-Sol transistors
to power three-in-one sound device



Read-Out Storage Systems,” 1. L. Shevel,
Jr.and O. A. Gutwin, IBM, Poughkeepsie,
N, T

Session 6—Linear Amplification
and Generation

Chairman: F. H. Blecher, Bell Telephone
Labs., Inc., Murray Hill, N. J.

“Circuit Applications of a Coaxially Iin-
capsulated Microwave “lransistor,” 17 R,
Saari, C. A. Bittmann and R. E. Davis, Bell
Telephone Labs., Inc., Murray Hill, N. J.

“Tunnel Diode Amplifiers with Unlim-
ited Gain-Bandwidth Products,” E. 11",
Sard, Airborne Instruments Lab., Melville,
N.T

“Supercondhictive Devices and Electrical
Measurements  at  lLow  Temperatures,”
I. M. Templeton, National Res. Council,
Oltawa, Can.

“Solid-State  Sampled-Data Bandpass
Filters,” L. E. Franks and F. J. WWitt, Bell
Telephone Labs., Inc., Murray IHill, N. J.

“Analysis of Transistor Class C Oscil-
lators,” J. A. Narud, Harvard University,
Cambridge, Mass.

Thursday Evening
Informal Discussion Sessions

“Tunnel Diode Applications,” Moder-
ator: A, W. Lo, RCA, Princeton, N. J. Panel
Members: G. 1V. Neff, IBM, Ossining, N. V.;
M. E. Hines, Bell Telephone Labs., Inc.,
Murray Hill, N. J.; W. F. Chow, General
Electric Co., Syracuse, N. Y.; E. WV, Sard,
Adrborne Instruments Lab., Melville, N. Y.;
K. K. N. Chang, RCA, Princeton, N. J.

“Storage Techniques,” Moderator: J. A.
Rajchman, RCA. Princeton, N. J. Panel
Members: D. C. Weller, Bell Telephone Labs.,
Inc., Murray 1L, N. J.; W. L. Shevel, IBM,
Poughkeepsie, N. Y.; R M. Tilman, Bur-
roughs Corp., Great Valley, Pa.; W. Peil,
General Electric Co., Syracuse, N. V.; G. 11.

Professional Groups*

Aeronautical & Navigational Electronics
(G-11)-—1.. M. Sherer, RTCA, Washing-
ton, D. C.; H. R. Mimno, Harvard Univ,,
Cambridge, Mass.

Antennas & Propagation (G-3)-—A\. Dorne,
Dorne and Margolin, Westhury, L. 1.,
N. Y. S, A Bowhill, Pennsvivania State
Univ., University Park, Pa.

Audio (G-1)-I’rof. A. B. Bereskin, E.I5.
Dept.,, Univ. of Cincinnati, Cinn. 21,
Ohio; M. Camras, Armour Res. Found.
Tech. Ctr., Chicago 16, Tl

Automatic Control (G-23)-—]. . Ward,
Servomechanisms  Lab., M.LT., Cam-
bridge 39, Mass.; G. S. Axelby, Westing-
house Air Arm Div., Friendship Airport,
Baltimorce 3. Md.

Broadcast & Television Receivers (G-8)—
G. C. Larson, Raytheon Mfg. Co., In-
dustrial Apparatus Div., River Road
Plant, Waltham, Mass.; C. W, Sall, RCA,
Bldg. 13-4, Camden, N. J.

Broadcasting (G-2)—G. E. Hagerty, West-

* Name listed are Group Chairmen and Trans-
actions Editors,
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Perry, Roval Radar Establishment, Great
Malvern, Eng.; H. P. Schlaeppi, 1B,
Zurich, Switzserland; J. C. Miller, RC:,
Princeton, N. J.; J. E. Mack, Bell Telephone
Labs., Inc., Whippany, N. J.
“Microelectronics,” Moderator: G,
Sziklai, Westinghouse Electric Corp., Pills-
burgh, Pa. Panel Members: I. N. Ross, Bell
Telephone Labs., Inc., Murray 1ill, N, J.;
D. C. Engelbart, Stanford Res. Inst., Menlo
Park, Calif.; P. B. Myers, Motorola, Phoenix,
Aric.; W. Adcock, Texas Instruments, Dallas,
Tex.; H. W. Henkels, Westinghouse Electric
Corp., Youngwood, Pa.; R. Norman, Fair-
child Semiconductor Corp., Palo Alto, Calif.;
A. McWhorter, M.I.T., Cambridge, Mass.
“Parametric Applications,” Moderator:
B. Salsberg, Airborne [nstruments Lab., Mel-
ville, N. Y. Panel Members: R. S, Engel-
brecht, Bell Telephone Labs., Inc., Whippany,
N.J.; H. I1su, General Electric Co., Syracuse,
N. Y., L. Neergard, RC.Y, Princeton, N. J.
A, Berk, Hughes ircraft Co., Culver City,
Calif.; K. E. Shreiner, IBM, Yorktown, N. Y.
“High-Frequency Amplification and Gen-
eration,” Moderator: J. B, Aungell, Philco
Corp., Philadelphia, Pa. Panel Members:
V. H. Grinich, Fairchild Semiconductor
Corp., Palo Alto, Calif.; J. M. Early, Bell
Telephone Labs., Inc., Murray Hill, N. J.;
F. 11, Blecher, Bell Telephone Labs., Inc.,
Murray Hill, N. J.; C. H. Knowles, Motorola,
Phoenix, Aris.; L. D. Wechsler, General Elec-
tric Co., Syracuse, N. Y.; R. L. Pritchard,
Texas Instruments, Inc., Dallas, Tex.
“Semiconductor  Logic,” Moderator:
W. B. Cagle, Bell Telephone Labs., Inc.,
Whippany, N. J. Panel Members: L. P.
Morgan, Mullard Res. Labs., Salsford, Eng.;
J. D. Schimidt, General Electric Co., Syracuse,
N. Y., F. K. Buelow, IBM, Poughkeepsie,
N Y. MO Lewin, RCA, Princeton, N. J.;
R. F. Schauer, ITowa State College, Ames;
J. T. Lynch, Burroughs Corp., Puoli, Pa.

Friday Morning, February 12
Session 7—Microelectronic Considerations

Chairman: J. R. Nall, Fairchild Semi-
conductor Corp., Mountain View, Calif.

“Microelectronics and the Art of Simili-
tude,” D. C. Engelbart, Stanford Res. Inst.,
Menlo Park, Calif.

“Limitations in  Multielement  High-
Speed Logic Systems,” J. M. Early, Bell
Telephone Labs., Inc., Murray ILll, N, J.

“Concept of Molecular Engineering,”
H. W. Henkels, Westinghouse Electric Corp.,
Youngwood, Pa.

“Solid-State Micrologic Elements,” [I.
Haas, J. T. Last and R. H. Norman, Fair-
child Semiconductor Corp., Palo :tlto, Calif.

“Semiconductor Inductance Diode,” J.
Nishizawa and Y. Watanabe, Tohokn U ni-
versity, Sendai, Japan.

Friday Afternoon
Session 8—Parametric Circuit Techniques

Chairman: H. IHeffner, Stanford Univer-
sity, Stanford, Calif.

“Microwave Properties of Semiconduc-
tors: A Survev,” H. Kroemer, Varian :Assoc.,
Palo Alto, Calif.

“Low-Frequency Reactance Amplifier,”
J. R. Biard, Texas Instruments, Inc., Dallas,
Tex.

“A Passive Parametric Limiter,” .1, 1.
Wolf and J. E. Pippin, Sperry Microwave
Electronics Co., Clearwaler, Fla.

“Backward Traveling Wave Parametric
Amplitier,” Ilsiung Hsu, General Electric
Electronics Lab., Syracuse, N. Y.

“An Analvsis of Sub-Harmonic Pumping
of Parametric Amplifiers,” K. E. Mortenson,
General Electric Co., Schenectady, N. Y.

“Measurement of Absolute Noise Per-
formance of Parametric Amplifiers,” R. P.
Rafuse, M.I.T., Cambridge, Mass.

inghouse Elec. Corp., 122 E. 42 St., Suite
2100, N. Y. 17, No Y. W L. Hughes,
Elec. Engrg. Dept., lowa State College,
Ames, lowa,

Circuit Theory (G-4)-—-S. Darlington, Bell
Telephone Labs., Murrav Hill, N. J.; W,
Beinett, Bell Tel. Labs., Murray Hill,
NI

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

Component Parts (G-21)—]. ]. Drvostep,
Sperry Gyroscope Co., DMail  Station
1A36, Great Neck, L. 1., N. Y.; G.
Shapiro, Engr. Electronics Sec., Div. 1,6,
NBS, Conn. Ave. & Van Ness St., Wash-
ington, D. C.

Education (G-25)—]. G. ‘I'mxal, Head,
Dept. of 2. E. Polytechnic Inst. of
Brooklyn, Brooklyn, N. Y.; W. R. Le Page,
Dept. of E. E., Syracuse Univ., Syracuse,
N.Y.

Electron Devices (G-15)—\\. M. Webster,
RD 2, Cherry Valley Rd., Princeton,
N. I.: E. L. Steele, Hughes Prods., Inc.,

Internatl. Airport Sta., Los Angeles 43,
Calif.

Electronic Computers (G-16)—R. O. Endres,
Rese Engrg. Co., Philadelphia, Pa.; H. E.
Tompkins, Moore School of Ilec. Engrg.,
Univ, of Penn., Philadelphia, Pa.

Engineering Management (G-14)—IL ML
O'Bryvan, Svlvania Elec. Prods., 730 3rd
Ave, N. Y. 17, N. Y.; A. IL. Rubenstein,
Northwestern Univ., Evanston, 1L

Engineering Writing and Speech (G-16)—
T. I Pauerson, Jr.. RCA, Bldg. 13-2,
Camden, N. J.: J. Kinn, Electronics, 330
W.o42St, N Y.L N YL

Human Factors in Electronics (G-28)—
C. M. Jansky, Royal McBec Corp., I’ort
chester, N. Y.; ]. I. Elkind, Bolt, Beranck
and Newman, Cambridge, Mass.

Industrial  Electronics (G-13)—]. [
Eiselein, RCA Victor Div., Camden, N. | .;
R. \W. Bull, Armour Res. Found., Chi-
cago, Il

Information Theory (G-12)—Peter Elias,
M.ET., Rm. 26-317, Cambridge 39,
Mass.; G. .\. Deschamps, Elec. Engrg.
Dept., Univ. of 111, Urbana, 111
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AN ACHIEVEMENT
IN DEFENSE
ELECTRONICS

.
2] sravenemaasE

HOW A 6-YEAR-OLD
RADAR STAYS YOUNG

\ six-year operational veteran, the FPS-6 1s sull the prin-
ctpal height-finder for air defense. Fundamentally sound design
and butlt-in capacity for improvement enable General Fleetrie
to keep this radar “voung.”

Contrasted with carlier versions, today's FPS-6 features
height line display as a full-time trace. Indicator calibration,
scetor scan, performance monitoring and azimuth blanking are
automatic. The nod angle. formerly fived, has been made
vartable to attain more hits per target. A new ferrite tsolator
mcrcases magnetron life and stability. Noise figure has been

improved by nearly 1.5 db.

The sustained cffectiveness of this radar at operational
sites during six years of a rapidly changing air defense environ-
ment is truly an achievement in defense clectronices. 227-4 —

Progress ls Ovr Most Important Product

GENERAL @3 ELECTRIC

DEFENSE ELECTRONICS DIVISION
HEAVY MILITARY ELECIRONICS DEPARTMENT

.r : "“'F\

b ] St

n y"-\‘ OI’I"I\



Instrumentation (G-9)—L.. C. Smith, Image
[nstr. Inc., Newton Lower Falls, Mass.:
G. B. Hoadley, Dept. of Elec. Engrg., N.
Carolina State College, Raleich, N. C.

Medical Electronics (G-18)—\\'. E. Tolles,

Airborne Instruments Lab., 160 Old
County Rd., Mineola, N. Y.; L. B.
Lusted, Univ. of Rochester Medical

School, Strong Mem. Hosp., Rochester
20, N. Y.

Microwave Theory and Techniques (G-17)
—.\. A\ Oliner, Microwave Res. Inst., 55
Johnson St., Brooklyn 1, N. Y.; D. D.
King, Electronic Communications, Inc.,
1830 York Rd., Timonium, Md.

Military Electronics (G-24)—H. Randall,
1208 Seaton Lane, Falls Church, Va.;

Sections”

D. R. Rhodes, Radiation Lab., Instru-
ment Div., Orlando, Fla.

Nuclear Science (G-5)-—A\. B. Van Rennes,
Bendix Aviation Corp., Box 5115, De-
troit 35, Mich.; R. F. Shea, Dig Power
Plant Engineering, Knolls Atomic Power
Lab., Gen Elec. Co., Schenectady, N. Y.

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

Radio Frequency Interference (G-27)—]. P.
McNaul, U, S, Signal Corps, Hq., Fort
Monmouth, N. |.; . O. Schreiber, Tech-
nical Wire Prods.. Springtield, N. J.

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

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

Ultrasonic Engineering (G-20)—\\". Roth,
Roth Lab., 1240 Main St., Hartford 3,
Conn.; O. Mattiat, Aerophysics Dev.
Corp., I"O. Box 089, Santa Barbara,
Calif.

Vehicular Communications (G-6)—A. A.
MacDonald, Motorola, Inc., 4545 W,
Augusta Blvd., Chicago 51, [lL.; R. P.
Giitord, Gen Elec. Co., Syracuse, N. Y.

Akron (4)—C. D. Mlorrill, 2248 16 St.,
Cuyahoga Falls, Ohio; C. M. Kelley, 2915
Silver Lake Circle, Cuyahoga Falls, Ohio.

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

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

Anchorage (7)—]. M. Walden (Acting
Chmn.), 1526 E. 15 Ave., Anchorage,
Alaska; J. . Little. Star Rt. B., Box
3435, Spenard, Alaska.

Atlanta (3)—\\V. L. Fattig, 1643 N. Gate-
wood Rd., Atlanta 6, Ga.; R. L. Ellis, Jr.,
77 Karland Dr. N.W., Atlanta 5. Ga.

Baltimore (3) -B. Wolfe, 6112 Talilis Rd.,
Baltimore 7, Md.; J. A. Houston, 1825
Dunwoody Rd., Baltimore 34, Md.

Bay of Quinte (8)-H. L. Blacker, Northern
Eleetric Co., Ltd., 250 Siduney St., Belle-
ville. Ont., Canada: G. M. Turney,
R.R. 2, Carrving Place, Ont., Canada.

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

Benelux—H. Rinia, Parklaan 24, Eind-
hoven, The Netherlands; B. B. Barrow,
SADT.C., PO, Box 174, The Hague,
The Netherlands.

Binghamton (1)--B. H. Rudwick, 622 Lacey
Dr., Johnson City, N. Y.; F. W, Schaaf,
R. D. 1, Apalachin, N. Y.

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

Buenos Aires-—I.. .\. Perevra, 5 DeJulio
369, Vincente Lopez, Argentina; D. W,
Gamba, Charcas 1337, Buenos Aires,
Argentina.

Buffalo-Niagara (1)—]. Welsh, 544 Lisbon
Ave., Buffalo 15, N. Y.; W. Howells, Jr.,
1268 92 St., Niagara Falls, N. Y.

* Numerals in parentheses following sections desig.
nate region number, First name designates Chairman,
second name Secretary,
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Cedar Rapids (5)—R. L. McCreary, Collins
Radio Co., Cedar Rapids, Towa; R. L.

Vander-Hamm, 3042 Clark Rd., S.E.,
Cedar Rapids, lowa.
Central Florida (3)-—]. \W. Downs, 1020

Highlind Ave., Eau Gallie, Fla.; C. E.
Mattox, 209 Beverly Rd., Cocoa, Fla.
Central Pennsylvania (4) C. R. Ammer-
man, 125 Grandview Rd., State College,
Pa.; W, J. Ross, 105 Elec. Engrg. Dept.,

University Park, Pa.

Chicago (5)-—R. . Bard, General Radio
Co., 6605 \W. North Ave., Oak Park, 111.;
W. B. McClelfand, 7036 N. Tahoma,
Chicago 46, I11.

China Lake (7)—R. T. MNlerriam, 1501-B
Smith Rd., China Lake, Calif.; L. D.
Bryant, Box 333, Naval Ord. Test Sta.,
China Lake, Calif.

Cincinnati (4)—H. 2. Hancock, Box 32,
R.R. 4, Branch Hill, Loveland, Ohio;
I. P. Meehan, Am. Tel & Tel. Co.,
138 k. Court St., Cincinnati, Ohio.

Cleveland (4)—R. A. Dambach, 3881 \\,
162 St., Cleveland 11, Ohio; R. J. Plaisted,

Westinghouse  Broadcasting  Co., 6600
Broadview Rd., PParma, Cleveland 34,
Ohio.

Colombia I'. |. Meck, 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., Columbus 14, Ohio.

Connecticut (1)--A. R. PPerrins, 951 Sperry
Rd.. Cheshire, Conn.; L Flores, So.
Huckelberry Dr., Norwalk, Conn.

Dallas (6)I'. B. Moseley, 6114 Northwood
Rd., Dallas 25, Tex.; I'. Prickett, ]Jr.,
805 Clearwater Dr., Richardson, Tex.

Dayton (4)--D. G. Clute, 4424 Appleton
Pl.,, Kettering 40, Ohio; R. ]. Frammne,
316 Claranna Ave., Dayvton 9, Ohio.

Denver (6)—\W. G. Worcester, 748 Tenth
St., Boulder, Colo.; FI. S. Johnson, 1241
Monaco Pkwy., Denver 20, Colo.

Detroit (4)—L.. |. Giacoletto, Ford Motor
Co., Scientific Lab., Box 2053, Dearborn,
Mich.; H. \WV. Hale, Dept. of E.E., \Wayue
State Univ., Detroit 2, Mich.

Egypt—H. M. Mahmoud, Faculty of Engi-
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neering, Fouad [ Univ., Giza, Cairo,
LEgypt; El Garhi [. Fl Kashlan, Egyvptian
Broadcasting, 4, Shari Sherifein, Cairo,
Egypt.

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

El Paso (6) -\\'. A. Toland, 912 Brazil St.,
El Paso, Tex.; W. H. De Busk, 3017
Daisy, El Paso, Tex.

Emporium (4)—H. ]. Fromell, Sylvania
Electric Prod., Inc., Emporium, Pa.; J. L.
McKain, 239 W. Allegany Ave., Em-
porium, Pa.

Erie (1)—R. B. Gray 644 W. 12 St., Krie,
Pa.; R, T. Windsor, 3608 Allegheny Rd.,
Erie, Pa.

Evansville-Owensboro (5) L. . Roberts,
Jr., 2516 Troquois Dr., Owensboro, Ky.:
K. G. Miles, 2105 E. Gum St., Evansville,
Ind.

Florida West Coast (3)
N. Edison Ave., Tampa 4, Fla.; L.
Swern, Sperry  Microwave lilectronics
Co., P.O. Box 1828, Clearwater, Fla.

Fort Huachuca (7) -|]. C. Domingue, 62506
Barnes St., Ft. Huachuca, Ariz.; A, S,
Montasser, 368 Wolie St., Sierra Vista,
Ariz.

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

Fort Worth (6)—-G. H. Robertson, 3749
Tracyne Dr., Fort Worth 14, Tex.; W, D.
Raymond, 2015 Valley Lane, Arlington,
Tex.

Gainesville (3)-—C. \". Shaffer, 113 N.\\
25 St., Gainesville, Fla.; J. H. Neidert,
1811 N.\W. 11Rd., Gainesville, Fla.

Hamilton (8)-—C. . Smith, 43 Gilbert Ave,,
Ancaster, Ont., Canada; F. H. Edwards,
231 Gage Ave.,, N., Hamilton, Ont,
Canada.

Hawaii (7)- M. S. Vittum, 218 Kuuhoa Pl.,
Kailua-Oahu, Hawaii; G. Piety, 2030
Home Rule St., Honotulu 17, Hawaii.

Houston (6)—R. ]. Loofbourrow, The
Texas Co., Box 425, Bellaire 101, Tex.;
A. D. Waldie, 1205 Bob White Dr., Bel-
[aire, Tex.

‘R, Murphy, 12112
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Assure Reliability

uhder Adverse Conditions...
in the Field and in your Plant

e Typical field application
of NF-105 in mobile
Radio Interference Laboratory

SPECIFY EMPIRE’'S COMPACT AND RUGGED

NOISE and FIELD INTENSITY METER

MODEL NF-105

curately and quickly with only one instrument.
For measurements in accordance with Specifi-
cations: MIL-1-6181B, Class 1; MIL-S-103794A ;
MIL-1-11683B; MIL-1-11748B; MIL-1-12348A ;
MIL-I-13237; MIL-I-16910A; MIL-I-26600
(USAF), Category A; F.C.C. Specifications.

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

e Economical...avoids duplication.

® True peak indication by direct meter reading
or aural slideback.

® Measures 150 kilocycles to 1000 megacycles ac- °

Four interchangeable plug-in tuning units, for
extreme flexibility.

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

Self-calibrating, for reliability and speed of
operation.

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

Minimum of maintenance required, proven by
years of field experience.

DELIVERY FROM STOCK

The unique design of Model NF-105, with 4 plug-in tuning units, avoids costly repe-
tition of circuitry and components common to all frequency ranges, at savings
in size, weignt and cost. Simple to operate, this instrument permits fast and accu-
rate measurements of both broadband or CW signals. Send for our Catalog N-358.

Plantoattendour nextseminaroninterferenceinstrumentation,details upon request.

EMPIRE DEVICES PRODUCTS CORP.

AMSTERDAM, NEW YORK VICTOR 2-8400

4 LJ
MANUFACTURERS OF:

FIELD INTENSITY METERS ¢ DISTORTION ANALYZERS  IMPULSE GENERATORS < COAXIAL ATTENUATORS ¢ CRYSTAL MIXERS
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Huntsville (3)—I1. H.
Madison St., Huntsville,
Cook, Jr., 2702
Huntsville, Ala.

India—Officers to be elected.

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

Italy—Ofticers to be elected.

Israel- -I. Cederbaum, 117-13, Ramot
Remez, Haifa, lsrael; E. Weissherg, 4
Shalom Aleihem St., Haifa, Nave Shaa-
nan, lsrael.

Ithaca (1)—C. E. Ingalls, 106 Sheldon Rd.,
Ithaca, N. Y.; N. H. Bryvant, School of
E.E., Cornell Univ., Fthaca, N. Y.

Kansas City (6)-—N. E. Vilander, 2509 \\.
83 St.,, Kansas City 15, Mo.; F. Al
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 Wolfe St., Little Rock, Ark.

London (8)-—]. .\. Fulford, Physics Dept.,
Univ. of Western Ontario, London, Ont.,
Canada; P. Golden, Box 385, Bvron,
Ont., Canada.

Long Island (2)—]. G. Stephenson, Air-
borne lInstr. Lab., Div. of Culter-lam-
mer, Inc., Walt Whitman Rd., Melville,
L. L., N. Y.: ]. Sinnott, 65 Jester Lane,
Levittown, L. I.,, N. Y.

Los Angeles (7)—B. Deptster, Electronic
Engrg. Co. of Calif., 1601 E. Chestnut
Ave., Santa Ana, Calif.; ]J. B. Lewi, Pack-
ard-Bell, 12333, \W. Olvipic, Los Angeles
64, Calif.

Louisville (5§)—\. J. Rvan, 4215 N. West-
ern Pkwy,, Louisville 12, Ky.; . T.
Smith, 2511 Saratoga Dr., Louisville, Ky.

Lubbock (6)—]. J. Criswell, 511 50 St
Lubbock, Tex.; J. P. Craig, Route 7,
Lubbock, Tex.

Miami (3)—E. W. Hannum, 9525 S\, 45
St., Miami 55, Fla.; J. W. Keller, Jr.,
Miami Shipbuilding Corp., 615 S\, 2nd
Ave.,, Miami 306, Fla.

Milwaukee (S) -F. J. Lofy, 2258 S. 56 St.,
West Allis 19, Wis.; 1. D. Horgan, 1530
N. Longwood Ave., Elm Grove, Wis.

Montreal (8)—R. B. Lumsden, 1680 Lepine
St., St. Laurent, 9, P.Q., Canada; H. H.

Hosenthien, 515
Ala.; W, H.
Evergreen St., SE.,

Schwartz, 5212 King Edward Ave,,
Montreal 29, ’.Q., Canada.
Newfoundland (8) M. D. DMlacGray,

Canad. Marconi Co.. 3 Prescott St., St.
John's, Nfld. Can.; F. A, Mulloy, 35
Calver Ave., St. John's, Nfid.. Can.

New Orleans (6)- |. C. Speucer, 1524
Shirley Dr., New Orleans 14, La.; P. Z.
Reid, Jr., 6910 Virgilian St., New Orleans
22, La.

New York (2)—]. Reed, 52 Hillcrest Ave.,
New Rochelle, N. Y.; H. W. Pollack, 300
Lennox Rd., Brooklyn, N.Y.

North Carolina (3) . G. Manning, Elec.
Engrg. Dept., North Carolina State Col-
lege, Raleigh, N. C.; \V. G, McAvoy, 500
Magnolia St., Winston-Salem, N. C.

Northern Alberta (8)—R. Usher, St. Albert,
Alta,, Canada; W. L. Storms, 11903 125
St., Edmonton, Ahta., Canada.

Northern New Jersey (2)--G. D. Hulst, 73
Mt. Prospect Ave., Verona, N. J.; I. G,
Kreer, Jr.. 114 Mowtain Ave., Bloom-
field, N. J.

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

Oklahoma City (6)—I'. K. McDonald, 205
W, Coe Dr., Midwest City, Okla.; E.
Black, 1701 N.W, 35, Oklahoma City 18,
Okla.

Omaha-Lincoln (5) —R. H. Ralls, 5835 Wil-
lam St,, Omaha 0, Neb.; R. A. Strat-
bucker, Univ. of Nebr., College of Med.,
Omaha 5, Neb.

Orlando (3)-—\. E. Linden, 3001 Nancy
Ct., Orlando, Fla.: J. A. Bauer, 4210
Shorecrest Dr., Orlando, Fla.

Ottawa (8)-—F. \". Cairns, Radio Div., Natl.
Res. Council, Ottawa, Ont., Canada;
M. Yurko, 1295 Wesmar Dr., Ottawa,
Ont., Canada.

Philadelphia (3)—\. A. Howard, NBC,
1619 Walnut St., Philadelphia 3, Pa.;
J. B. Williams, Philco Corp., 4700 Wissa-
hickon Ave., ’h ladelphia 44, Pa.

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

Pittsburgh (4)—A. E. Anderson, 1124
Olyvmpic Heights Dr., Pittsburgh 35, Pa.;
Secretary to be advised.

Portland (7)—]. C. Riley, 2039 S.E. Yam-
hill St., Portland 14, Ore.; L. C. tledrick,
35 S\, 88 Ave. Portland 25, Ore.

Princeton (2)—S. Fich, College of Engrg.,
Rutgers Univ,, New Brunswick, N. J.;
R. D. Lohman, RCA, Somerville, N. J.

Quebec (8)—P. DuBereer, 1267 \Villars
Ave, Sillery, P.Q., Canada; T. Wildi,
1365 Del.ongueiul, Quebec City, P.Q.,
Canada.

Regina (8)
Ave., Regina,
McNeil, 3147
Sask., Canada.

Rio de Janeiro, Brazil-—-H. Bonapace, Rua
Nascimento Silva 572, Ipancma, Rio de
Janeiro, Brazil; Z. Fuzesi, Caixa Postal
2608, Rio de Janeiro, Brazil.

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

Rome-Utica (1)—W. J. Kuehl, § Hoffman
Rd., New Hartford, N. Y.: R. A. Zachary,
JIr., 11 Arbor Dr., New Hartford, N. Y.

Sacramento (7)—X. W, Godfrey, 3220 Ful-
ton Ave., Sacramento 21, Calil.; . O.
Rohde, 3160 Adams Rd., Sacramento 25,
Calif.

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

Salt Lake City (7)-—R. W, Hacgele, ¢/o Ei-
tel-McCullough, Ine., 1678 S. Pioncer Rd.,
Salt Lake City, Utah; A, W. Vodak,
Sperry Utah Engrg. Labs., 322 N. 21 \\,
St., Salt Lake City, Utah.

San Antonio-Austin (6)—.\. F. llasbrook,
Rte. 11, Box 207, San Antonio, Tex.; F. X,
Bostick, Jr. 5002 Beverly llills Dr.,
Austin 3, Tex.

San Diego (7)—R. J. Cary, Jr., 4561
Normandie Pl, La Mesa, Calif,; J. E.
Deavenport, 2128 Fairfield, San Diego
10, Calif.

San Francisco (7)—\. B. Corey, 385
Gravatt Dr., Berkeley 5, Calif.; S. F.
Kaisel, Microwave Electronics Corp.,
4061 Transport St., ’alo Alto, Calif.

Schenectady (1)—T. R. Hoftman, 1471
Regent St., Schenectady 9, N. Y,; P. N\,

1.. E. McBride, 3211 Regina
Sask., Canada; J. M.
Retallack St., Regina,

Hess, 1561 Clifton Park Rd., Schenectady
9. N Y.

Seattle (7)—L1.. C. Perkins, Box 307, Des
Moines, Wash.; H. H. Judson, Jr., 20006
14 Ave. N., Seattle 2, Wash.

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

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

South Carolina (3)—F. A. Smith, The \llen
Co., P.O. Box 343, Folly Beach, S. C;
1. E. Cook, 44 Colleton Dr., Byrnes Down,
Charleston, S. C.

Southern Alberta (8) —R. \W. H. Lamb,
Radio Sta. CFCN, 12th Ave. and 6th St
E.. Calgary, Alta., Canada; R, E. Gordon,
522 10th Ave., N.W., Calgary, Al
Canada.

Syracuse (1)—D. E. Maxwell, 117 Bufting-
ton Rd., Syracuse 10, N, Y.: R, E. Gilder-
sleeve, 110 S. Burdick St., Fayvetteville,
N.Y.

Tokyo 1. Koga, 254 8-Chome, Kami-
Meguro, Tokyo, Japan; Fumio Mino-
zuma, 16 Ohara-Machi, Meguro-Ku,
Tokyo, Japan.

Toledo (4)—K. I’, Herrick, 2516 Fulton St..
Toledo 10, Ohio; R. B. Witliams, Jr., 5043
Summit St., Sylvania, Ohio.

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

Tucson (7)—A. M. Creighton, |Jr., RCA\,
Surface Comm. Systems, 2720 E. Broad-
way, Tucson, Ariz.; E. L. Morrison, Jr.,
4537 E. Eastland St., Tucson, Ariz.

Tulsa (6)—R. Broding, 2820 2. 39th, Tulsa,
Okla.; P. M. Ferguson, 1133 No. Lewis,
Tulsa 10, Okla.

Twin Cities (5)—S. W. Schulz, 3132 Fourth
St., S.E., Minneapotlis 14, Minn.; 11, b.
Shekels, 1942 Beechwood, St. Paul 106,
Minn,

Vancouver (8)— . G. Lynch, 739 LEdge-
wood Rd., N. Vancouver, B. C., Canada:
H. A. Hoyles, 1846 Beaulynn PL., West-
Ivun Park, N. Vancouver, B, C., Canada.

Virginia (3)—O. R. Harris, 908 Rosser Lane,
Charlottesville, Va.; W. L. Braun, 901 C
St., Harrisonburg, Va.

Washington (3)-—]. E. Durkovic, 10316
Colesville Rd., Silver Spring, Md.; B. S,
Melton, 3921 Mavfair Lane, Alexandria,
Va.

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

Western Michigan (4)—F. E. Castenholz,
Police Hq., Jefierson and Walton Sta..
Muskegon, Mich.; J. F. Giardina, 1528
Ball, N.E., R. 4, Grand Rapids 5, Mich.

Wichita (6)—]. W. D. Brown, 808 Gover-
neour Rd., Wichita, Kans.; R. F. Knowl-
ton, 1200 North Derby, Derby, Kans.

Williamsport (4)—N. C. Peterson, Sylvania
Electric Prods. Inc., 1891 . Third St.,
Williamsport, Pa.; W, 1. Watson, Syl-
vania Electric Products Inc., 1891 E.
Third St., Williamsport, ’a.

Winnipeg (8)—R. A. Johuson, Dept. E.E.,
Univ. of Manitoba, Winnipeg 9, Man.,
Canada; H. T. Body, Siemens Bros.
“Canada” Ltd., 419 Notre Dame Ave.,
Winnipeg 2, Man., Canada.
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®

TYPE 1000 and 750 T-POTS

INHERENT STABILITY
Assured in a DALOHM 750 or 1000 Trimmer Potentiometer

The ability to perform reliably under extreme
conditions of heat and humidity is only one
mark of the inherent stability that is standard in
Dalohm trimmer potentiometers.

Stored on the shelf for months. .. or placed
under continuous load . . . operating in severe
environmental, shock, vibration and humidity

conditions . . . Dalohm precision trimmer poten-
tiometers retain their stability because it has
been “firmly infixed” by Dalohm design and
methods of manufacture.

For all applications demanding trimmer poten-
tiometers that meet or surpass MIL specifica-
tions, you can depend on Dalohm.

WIRE WOUND o SEALED  HIGH POWER  DALOHM
TYPE 750 and 1000 TRIMMER POTENTIOMETERS

Miniature and standard sizes with
completely sealed cases. Three
terminal configurations provide
the solutions for demanding de-
sign problems.

750 1000
Rated o ...2 watlts 2.5 watts
Resistance
tange ......10 ohms to 30K ohms 10 ohms to 50K ohms
Standord
tolerance ...~ 5% 5%
Size ........ 180" x .300" x 1,000"" 180" x .300"" x 1.25”
Screw
odjustment . .17 2 revolutions 25 ™ 2 revolutions
Weight . .... 2 groms 2.5 groms

&

e Completely sealed

e Meets humidity requirements of
MIL-STD-202A, Method 106A or
MIL-E-5272A, Procedure 1

e End resistance is 3 %, moximum

e Nominal resolution is from 0.1%
to ]2 °/o

e Temperature coefficient is
50 PPMm, © C.

e Meets load life requirements of
MIL-R-19A

e Surpasses applicable paragraphs
of MIL-R-12934A

Write for Bulletins R-41A and R-44, with handy cross-reference file cards.

SPECIAL PROBLEMS?

You can depend on DAILOHM., too, for
help in solving any special problem in the
realm of development, engineering. design
Chances are you can

N\

and production.
find the answer in our standard line of
precision resistors (wire wound. metal
film and deposited carbon); trimmer
potentiometers; resistor networks: collet.
fitting knobs: and hysteresis motors. If
not, just outline your specific situation.

from DALOHM
Better things in
smaller packages

DALE PRODUCTS, INC.

1302 28th Ave., Columbus, Nebr.
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Subsections

Buenaventura (7)—]. E. Bossoletti, 2004
South’IX St., Oxnard, Calif.; R. L. O'Bry-
an, 757 Devonshire Dr., Oxnard, Calif.

Burlington (5)—P. D. Keser, Box 123, Bur-
lington, Towa; C. D. Cherryholmes, 2072
Highland, Burlington, lowa.

East Bay (7)-—D. Dederson, Elec. Engrg.
Dept., U. of Calif., Berkelev 4, Calif.; E.
Aas, 2084 Kennedy St., Livermore, Calif,

Eastern North Carolina (3)-—- M. Curtis
Todd, Wendell, N. C.; C. \. ldol,
3041 Lewis Farm Rd., Raleigh, N. C,

Fairfield County (1) —]. M. Hollvwood,
Fairheld House, 50 Lafavette P’l, Green-
wich, Conn.; 1. J. Calvert, 120 Wendy
Rd., Trumbull, Bridgeport 4, Conn.

Kitchener-Waterloo (8) (. |. Dufault, 44
Ellis Crescent, N., Waterloo, Ont., Cana-
da; C. L. Barsony, 169 Chapel St., Apt. 4,
Kitchener, Ont., Canada.

Lancaster (3)--F. S. Veith, 366 Arbor Rd.,
Lancaster, Pa.; J. 8. Class, 1926 Harclay
Pl., Lancaster, Pa.

Las Cruces-White Sands Proving Grounds
(6)-—Michael Goldin, 1921 Calle de
Suenos, Las Cruces, N. Mex.; G. E.
Johnson, 1425 Thomas Dr,, Las Cruces,
N. Mex.

Lehigh Valley (3) .. ;. McCracken, Jr.,
1782 W, Union Bhvd., Bethlehem, Pa.;
J. T Volk, 411 Grant St., Easton, Pa.

Memphis (3)—]. .\. Walker, 1051 N,
Holmes St., Memphis, Tenn.: 1. J. Haas,
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Christian  Bros. Memphis 4,
Tenn.

Merrimack Valley (1)-—I>. N. Hambleton,
382 Main St., Amesbury, Mass.; D, D.
Sagaser, Bell Telephone Labs., 1600 Os-
good St., N. Andover, Mass.

Mid-Hudson (2) -R. R. Blessing, IBM
Corp., Box 390, Dept. 569, Poughkeepsie
N. Y.: R. J. Domenico, BN Research
[.ab., Poughkeepsie, N. Y.

Monmouth (2)—C. A. Borgeson, 82 Garden
Rd., Little Silver, N. J.; R. P. Griffith,
557 Cedar \ve., West Long Branch, N J.

Nashville (3) —P. E. Dicker, Dept. of Elec.
Engrg., Vanderbilt Univ., Nashville §,
Tenn.; R. L. Huecaby, 945 Caldwell Lane,
Nashville 4, Tenn.

New Hampshire (1)--\\. J. Uhrich, 107
Tolles St., Nashua, N. H.; F. L. Striftler,
Box 24, Reeds Ferry, N. H.

Northern Vermont (1)—L. M. Bundy,
R.F.D. 1, Shelburne, \'t.; C. Horvath, 1§
Iby St., S. Burlington, V'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.;
R. C. Lowry, 2342 Prettv Bayvou Dr.,
Panama City, Fla.

Pasadena (7)—H. L. Richter, |r., 4800 Oak
Grove D, Pasadena, Calif.; B. N.

College,

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

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

Richland (7)--C. A. Ratchifte, 1601 N\,
Harrison St., Kennewick, Wash.; P. R,
Kelly, 220 Delatield, Richland, Wash.

San Fernando Valley (7)--R. A, Lamm,
15573 Briarwood Dr., Sherman Qaks,
Calif.; J. b. Wills, 6606 lLindlev Ave.,
Reseda, Calif

Santa Ana (7). W. Jarmie, 12345 Cin-
nabar Rd., Santa Ana, Calif.; R. F.
Geiger, Aeronutronic, .\ Div. of Ford
Motor Co., Ford Rd., Newport Beach,
Calif.

Santa Barbara (7) -C. I. Hedges, 316 Cole-
man Ave., Santa Barbara, Calif.; J. A.
Moseley, 4532 Via tuerto, Santa Bar-
bara, Calif.

South Western Ontario (8) \W. A. Ruse,
Bell Tel. Co.. 1149 Goveau St., Windsor,
Ont., Canada; G. L. Virtue, 959 Rankin
Bivd., Windsor, Ont., Canada.

Westchester County (2)--\. J. Lichten-
stein, 52 Sprain Valley Rd., Scarsdale,
N. Y.; M. Ziserman, 121 Westmoreland
Ave., White Plains, N. Y.

Western North Carolina (3) —1.. L. Caudle,
Jr., Box 2536, 1925 N. Tryvon St., Char-
lotte, N. C.: J. I. Barron, Southern Bell
T&T Co., Box 240, Charlotte, N. C.
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DESIGN
R VED APPLICATION
PERFORMANCHE

TYPE

Temperature Compensating

RMC DISCAPS

< RMC ) ARMc adc | RMC
ey - 200, 215 | 470 g 560
- i3/ s |
i

1/4 Dia. ! ia. ia. 5/8 Dia. 7/8 Dia.

86-115 MMF 116-150 MMF
86-115 116-150
69-125 126-150
76-140 141-200
101-140 141-200
101-150 151-200
121-200 201-250
221-300 301-470
300-470 471-560
301-680 —

Temperalure coefficienls up 1o N-5200 avoiloble on special order.

SPECIFICATIONS

POWER FACTOR: Over 10 MMF less than -':ﬁ at 1 RMC Type C DISCAPS meet or exceed all specifications
::::C‘ZI‘;& Under 10 MMF less than .2% at 1 of the ETA standard RS-198. Rated at 1000 working volts,
WORKING VOLTAGE: 1000 V.D.C. Type C DISCAPS provide a higher safety factor than
TEST VOLTAGE (FLASH): 2000 V.D.C. other paper or mica capacitors. L
CODING: Capacity, tolerance and TC stamped on disc Constant production checks assure that all specifications
INSULATION: Durez phenolic-vacuum waxed and temperature characteristics are met. Another phase of
INITIAL LEAKAGE RESISTANCE: Guaranteed higher than complete quality control consists of 1009, testing of ca-
7500 megohms pacities.
AFTER HUMIDITY LEAKAGE RESISTANCE: Guaranteed Throughout the years leading manufacturers have relied
higher than 1000 megohms : :
LEADS: No. 22 tinned copper (026 dia.) on RMC for quality of product and maintenance of de-
TOLERANCES: £5% ~10% - 20% livery schedules. Write on your company letterhead for
These capacitors conform to the E.LA. specification for additional information on DISCAPS.
Class 1 ceramic capacitors.
The capacity of these capacitors will not change
under voltage.
j | vl

Twe RMC Plants Osvoted Enclusively to Ceramic Capacitors

FACTORIES AT CHILAGO, ILL. AND ATTICA, IND. |

DISCAP V.V RADIO MATERIALS COMPANY
CERAMIC , ( A OIVISION OF P. R. MALLORY & CO., INC.
CAPACITORS GENERAL OFFICE: 3323 N. Colitornio Ave., Chicago 18, III.

—_—

~——
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O
Film Reader

A new, semi-automatic il reader with
an automatic, high speed electronic digitiz-
tug unit which accurately measures dis-
tances along two axes on 16mm to 70mm
sprocketted film has been announced b
Data Instruments, a Division of Telecom-
puting Corp., 12838 Saticoy St., N. Holly-
wood, Calif.

The Dilog 510 displays a magnified
image of the Hlm being measured. The
digitizer is an indicating and recording ac-
cumulator which counts and stores meas-
urcient pulses generated by the reader.
These counts are displayed visually, or
may be readout on electric typewriter,
punched cards, perforated type or x-y
plotter.

The Dilog 510 has a counting rate of
20,000 counts per second with a maximum
storage of 100,000 counts along cach axis.
Card punching speed is 50 cards per
minute, and it will also type up to 600
characters per minute, or will provide 20
colwmns per second of punched tape with
optional output equipment. The optical
system provides the operator with a resolu-
tion of up to 60 lines per millimeter.

The film reader has a power require-
ment of 8 amperes at 110 volts ac. The
reading unit s 52 inches high by 33.5
inches wide and 36 inches in depth. The
separate digitizing unit is 32 inches high by
38 inches wide and 33 inches in depth.

Low Voltage
Power Supply

A new,  low-voltage,  high-current,
transistor regulated  power supply, de-
signed for ultra-stable output under vary-
g line, load and temperature conditions
has been developed by Power Sources,
Inc., Burlington, Mass. Type PS4022
operates on an input of 105-125 volts,
§7-63 or 380-420 cps ac to produce 4.5 o
9.0 volts dc output with load currents
from 0-10 amperes.

This heavy-duty supply provides total
regulation of better than £0.1% change
in set output voltage for any combination
of input voltage or load current conditious.
Total ripple and noise is less than 2.0 mv
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These manufacturers have invited PROCEEDINGS
readers to write for literature and further technical
information. Please mention your IRE affiliation.

RMS. Each unit has specially designed
cireuits to prevent damage to components,
even when a dead short appears across the
output. In addition, temperature stabiliza-
tion insures mininam drift in the output
for operating temiperatures from —20° to
+65°C.

Output impedance is less than 0.02
ohins from de to 1000 cps. Voltage across
the outpnt is set by a three-step range
switch and a vernier potentiometer.

Additional information and conmplete
prices and specs may be obtained from the
firm,

2 KVA Solid
State Inverter

A new 2 kva static inverter has been
completed by Kinetics Corp , 410 S. Cedros
Ave. Solana Beach, Calif. The three-phase
Kinetics unit is one of the largest static
inverters ever built using silicon semi-
conductors. Efficiency of the inverter is
greater than 829% at full load and exceeds
77% at only hall load. This is said to be
the nearest approach vet toa flat eficiency
curve for a static inverter. Regulation
i5 £2% from 309% of load to full load.

There are no moving parts, no vacuum
tubes and no transistors in high current
circnits in the inverter. The design features
rugged silicon semiconductor elements.

O O 1

Output is very nearly a perfect sine
wave. .\ high degree of reliability s
achieved by the use of rugged components
and the lack of complex circuitry. Input
voltage of the 2 kva static inverter is 26-29
vde. Output voltage is 115 vac, +29%,
Power factor is unity to 0.85. The inverter
will supply 1509% of rated current for 15
mimites. It will supply 2009 of rated cur-
rent for five minutes. The 2 kva Kinetics
static inverter is designed to operate under
environments imposed by missiles and air-
craft, including alt the MIL.-E-2572 re-
quirements.

Solenoid-Operated
Rotary Switch

The type MA-12-S solenoid-operated
switches by Electro Switch Corp., 167 King
Ave.,, Wevmouth 88, Mass., provide for
remote control of multiple cirenits with a
compact rotary switch mechanism. Up to
five poles, in a tap switch arrangement
having twelve taps per pole, can be sup-
plied.

The "Ledex™ solenoid coil is available
for dc voltages ranging from 6 volts to 230
volts. Self-interrupting contacts as well as
suitable rectifiers for ac operation are also
available. The solenoid requiretments in
terms of availuble power supply, pulsing
method (mechanical and/or electrical),
frequency of operation, number of opera-
tions, and ratio of energized time to de-
energized time are arranged to customer
specilications.

All current carryving parts are silver-
alloy material. Insulation is molded alkyd
type MAIL-60, per MIL-M-14E. The basic
switch is designed to meet M11.-5-3786.

For details write to the firm.

nt on f 1.1)
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Creative Microwave Technology

Published by MICROWAVE AND POWER TUBE DIVISION, RAYTHEON COMPANY, WALTHAM 54, MASS,, Vol. 1, No. 8

NEW RAYTHEON HEATERLESS AMPLITRONS EXCEED 1,000 HOURS AT RATED POWER OUTPUT

Two new 3-megawatt, S-band Amplitrons
have demonstrated an operating life of
more than 1,000 hours at rated power out-
put. The QK-622 covers the 2,900 to 3,100
Mc band; the QK-783, the 2,700 to 2,900
Mc band. Both tubes supply full power with
low phase pushing characteristics over
their entire oporating bands at effici-
encies greater than 70%--making them un-
questionably the most highly efficient
microwave tubes thus far developed.

Tubes may be operated at reduced peak power
levels to serve as driver stages. High
efficiencies are retained at peak power
of 600 Kw and gain of 10 db.

Exceptionally long tube life is made pos-
sible by the fact that no cathode warmup
is required. Starting takes place when-
ever RF input is present prior to applica-
tion of modulating pulse. Heater supplies
may be omitted entirely fromthe equipment.

Applications include power-amplifier
stages for long-range radars. The tube has
been used successfully as an RF power
source for linear accelerators.

POWER OUTPUT vs FREQUENCY

5000 . . ‘
] +— —t
3 ' l I I | i
M 4000 1 — 1
I L e
3 HE
3000 ! !
5 REE
o | { |
& 2000 ! QK622
i [ | toc=10.0x
3 [ ' [ 1 f 1;::.005 T |
2 1000 } | RF DRIVE=480 kw
| ih=60 AMPERES
1 + rvi T g —— 1
0 I it ! Ty l S, | 1 1 1 1
2840 2900 3000 3100 3200

FREQUENCY -Mg

Excellence in Electronics

& QK-622 Amplitron

.oﬂ'

Typical Operating Characteristics
(QK622 and QK783 Amplitrons)

Peak Power Qutput (min.)............ 3 Mw
Average Power Qutput. ... ... ... . ... 15 Kw
Pulse Duration ..................... 10u sec
BNl U AR ) o oooo00000: 10400 dk dooo 4 daok 200 Mc
Duty Cycle ...... ... ... .. ... . .005
Pulse Voltage ...................... 50-55 Kv
Peak Anode Current .. ................ 65 amps
Ef i caencCy s e i e e T70%
37 JEOHB 6000000000 34003 150 Gkl a0 0 I o 475 Kw
Weight (with permanent magnet) ....... 125 1bs.

VOLTAGE-CURRENT CHARACTERISTICS

55

ANODE CURRENT-MA
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You can obtain detailed application information
and special development services by contacting:

Microwave and Power Tube Division,

Raytheon

Company, Waltham 54, Massachusetts

A LEADER IN CREATIVE MICROWAVE TECHNOLOGY
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f Four-Stage
r 0 m Shift Register
A new low cost, high-speed, four-stage

shift register has been added to the line of
digital computer and data handling equip-
ment praduced by Harvey-Wells Elec-
tronics, Inc., I<ast Natick Industrial Park,
Natick, Mass.

Features Accuracy 3% to 3mc., 5% above — Input Impedance
7.5 mmfds shunted by 11 megohms

BALLANTINE
WIDE-BAND
SENSITIVE
VOLTMETER

Model 314
Price: $285

gives
you

This digital  component,  featuring
three inpnts and eight otuputs, may be cas-
caded to form a multistage shift register.
It has the same electrical characteristies
as other units in the Data Bloe and Data
Pac lines.

I'he new unit replaces four standard
Flip Flop B units for shift register appliva-
tons. The advantages of the Maodel 1801
Shift Register are small size and low eost.

Complete information on  this and
other units in the high-speed maodular
building block line is available from the
Research and Development  Division,
Harvey-Wells.

A

Sperry Semiconductor
Appoints Montgomery

Sperry Semiconductor Div. of Sperry
Rand Corp., South Norwalk, Conn., has
announced the appointment of William 1.
Montgomery, Jr. as
Field Sales Man-
ager. Mr. Mont-

these
advantages: =

® Same accuracy and precision at ALL points on a logarithmic offices now  being
voltage scale and a uniform DB scale. SO b G 7
arcas  throughout

® Only ONE voltage scale to read with decade range switching. the United States.
Montgomery
comes to  Sperry

® Probe with sclf-holding connector tip enables measurements

to be made directly at any point of circuit. Semiconductor from

Hi . 3 3 On 3 . . his  most recent

® High input impedance insures minimum loading of circuit. position as Western
® Stabilized by generous use of negative feedback. Regional Sales Manager, Motorola Semi-
. . conductor Div. and was previously asso-
® Can be used as 60 DB video pre-amplifier. ciated with Texas Instruments as a Sales
Write for catalog for complete information p r|‘~ggiljgef~q ”\e g‘*llds the B.S.E.E. degree

ron €exds .\, .
Manufacturers of precision Electronic Voltmeters, L. Sperry has already ;}nn’oun.clcd “}g o
Voltage Calibrators, Capacitance Meters, DC-AC }ab(ljlsl]n’leut of two rtigl()nldlﬂ sales offices,
Inverters, Decade Amplifiers, and Accessories. ~? in Chicago and Los Angeles, to promote

sales of its silicon diodes and transistors,
B A I_ I_ A N T ' N E I_ A B 0 R AT 0 R ' E S I N c BOONTON Other offices are being planned.
y « NEW JERSEY (Continued on page 36.1)
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PUTTING MAGNETICS TO WORK

Smaller filters ease the squeeze!

Filter designers! First 160-mu moly-permalloy
powder cores pack high performance into smaller space

Yilter and inductor designers specify our 160-mu mofs-
permalloy powder cores for low frequency applications.
Where space is precious, such as in carrier equipment
and telemetering filters, the high permeability of these
160-mu cores cases the squeese.

In many cases, 160-mu cores offer designers the choice of
a smaller core. In others, because inductance is 28 per-
cent higher than that of 125-mu cores. at least 10 percent
fewer turns are needed to vield a given inductance.

It () is the major facror, 160-mn cores permit the use of
heuvier wire with a resultant decrease in d-c resistance.

PROCEEDINGS OF THE IRE Janvary, 1960

Like all ot our moly-permalloy powder cores, the 160’s
come with a guaranteed inductance. We can ship eight
sizes from stock. with a choice of three finishes—stand-
ard enamel, guaranteed 1,000-volt breakdown finish, or
high temperature finish. Further information awaits
vour inquirs. Magnetics Inc., Dept. P-78, Butler, Pa

MAGNETICS inc.
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(Contineed from page $4.4)

Ciochetti SM
At Dallons

Tom Ciochetti has been appointed to
the position of Sales Manager of Dallons
Dallons

Semiconductors, «  division of
Laboratories,  Inc.
The semiconductor
division is located
at S066 Santa Mon-
ica Blvd., Los An-
geles 29, Calif. The
announcement came
from the office of
Dr. Oscar Dallons,
President.

In his new posi-
tion as Sales Man-
ager of the Semi-
conductor Division,
Ciochetti will be responsible for marketing
activities in connection with Dallons’ line
of solid state devices. The produet line
includes Preminm Quality Silicon Recti-
liers in the 50 to 600 PIV range and other
related advance design solid state devices.

Ciochetti’s  background includes a
BSEE from the University of Arizona and
post grachiite work in special instruments
andd rectitier cathodic protection. Previous
experience inclhides 8 vears of industrial
and technical sales management in the
clectronic industry,

Stanton Board Chairman
Of American Avionics

Ilection of Peter 1. Stanton as Chair-
man of the Board and Chicel Execcutive
Officer of American Avionics, Inc, Los
Angeles electronics
manufacturer, was
announced by Har-
old  Moss, Presi-
dent,

“The  addition
of an executive
of  Mr. Stanton’s
caliber is a signal
achievement for our
company,” Moss
stated. He  added
that  Stanton  was
formerly  President
of §8,000,000-a-vear V. S, Seience Corpo-
ration, main operating subsidiary of Topp
Industrics, Ine. Previously, he was Vice
President  Finance and Administration of
Topp Industries and also held key maoage-
ment positions with Lear, Inc. and Gian-
nini Controls Corporation. Stanton has
a Master's degree from the Harvard Busi-
ness School and i~ a graduate electronics
engineer.

Stanton ~aid that he and George Otis, a
close associate for many vears, have
acquired majority control of \merican
Avionics, but that Otis would not be active
in its management,

(Continued on page 158.4)

Now in mass production for more than 4 years. ..

337 SERIES USE-PROVED
W ADVANCED APPLIGATIONS

Now get advanced application information and complete
reliability and [ife-test data on Tl grown-junction silicon
transistors—based on four years' experience.

PARAMETER TEST CONDITIONS AND LIMITS

PARAMETER TEST ACCEPTANCE LIMIT
MEASUREQ CONDITIONS WK | max
Veg = 20 vk
"o g=0 = | e
Ty =25
10 s
Post Test End Llimit
T
1 g Muximum\
R - ]
m 95% of the wnits fall within the shaded area
- T
\ Median N
001 A= =
0001 h—4
Minimum?
.00001 .
0 1 2 3 4 5 [

PARAMETER TEST CONDITIONS AND LIMITS

PARAMETER TEsT ACCEPTANCE LIMIT
MEASURED CONDITIONS MIN MAX
e Vg = S vdc
le =10ma 45 150
pulse
Ty =25 |
225 T T

1]
200 pogt Test End Limit ||

175 — Maximums_1- :
150 Ho Bl s %
95% of the units fali within the shaded area
125 —— —
Median , | |
100 = ga=
- |
" 5 % —
S S — L
) e — :
25 Post Test End Limit
+
i Il
0 1 2 3 4 5 [

Icso and hre characteristics of a sample of 60 TI 2N337 and 2N338 units over a
6-week period. These tests are conducted by TI's independently operated Quality
Assurance Branch, and are representative of the complete parameter behavior
test information in the Silicon Transistor Reliability Data brochure listed below.

e L LT

PUSH-PULL TRANSISTORIZED SERVO
AMPLIFIER

Description of a 2-watt transistorized
servo amplifier which, using unfiltered
rectified a-c for the collector supply,
has high collector efficiency.

TRANSISTORIZED VOLTAGE REGULATOR
CIRCUIT

Description of a circuit which can treg-
ulate the voltage to loads demanding
up to 600 ma.

Siiscon Taansisres

oy
atanean
IV

3t querter
Pttt bhord o ematysy

e v v

HIGH-INPUT-IMPEDANCE AMPLIFIER
USING SILICON TRANSISTORS
Amplifier described has input imped-

ance of 8 megohms, voltage gain of 40
db, and output impedance of 600 ohms.

HIGH-FREQUENCY CHARACTERISTICS OF
GROWN-DIFFUSED SILICON TRANSISTORS
Description of characteristics of
2N338 switching and general-purpose

unit and 3N34 and 3N35 very-high-
frequency tetrodes.

SILICON TRANSISTOR RELIABILITY DATA

Complete parameter analysis of TI 2N332 through 2N343
— a graphic presentation of parameter behavior with time
when one type transistor from a series is subjected to stated
tests. The graphs above are representative of this data.

s o o o e o e e e o o

These reports are available by writing on your letterhead
to your nearest TI sales office, and are not available
through magazine reader service cards.
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FLIP-FLOP €

. ..with reliable T/

New improved TI 2N337 and 2N338 specifications
provide greater design flexibility for your switching
cireuits . . . nuclear counters . . . pre-amplifiers . . .
RF amplifiers . .. 455 KC IF amplifiers . .. and many
other high frequency applications.

ALL R

You get high gain at low current levels with TI dif-
fused silicon transistors. High alpha cutoff ... 10 me
min for 2N537, 20 me min for 2N338 ... and ex-
tremely low collector capacitance assure optimum

deSigﬂ characteristics at 25° C ambient (except where advanced temperatures are indicated)

test conditions

HIGH SPLED
SWITCHING

Icao Collector Cutoff Current;  Vgg = 20V lg=0

at 150°C}  Veg = 20V lg=0
BVcago Breakdown Voltage leg = 50uA lg=0
BVego Breakdown Voltage lgg = 50uA lg=0
hib Input Impedance Vep = 2V lg = —1mA
haob Output Admittance Veg = 20V lg = —ImA
hep Feedback Voltage Ratio Ve = 20V lg = —1mA
hin Current Transfer Ratio Veg = 20V lg = —1mA
hre DC Beta Vee = OV lg = 10mA
fab Frequency Cutoff Veg = 20V lg = —ImA
Cob Collector Capacitance* Veg = 20V lg = —ImA
Res Saturation Resistancet gt Ig = 10mA
hfe Current Transfer Ratio Veg =20V  lg = —1mA, f = 2.5mc
t, Rise time§
ts Storage Time
tf Fall time

* Measured at 1 me

t Common Emitter

t 1g = ImA for 2N337, 0.5mA for 2N338

22K
12 K ' ouTPUT
T1 IN6S2
B
Ny, NE59

_ 100
Wie r1N6e59 L ufd
7/650€3 BNC | Ut
(S NEG.
1 PULSES

silicon transistors

performance in yvour switching and high frequency
amplifier applications.

Over four vears of mass production and successful use
in the most advanced military and industrial appli-
cations have proved the value of the TI 2N337 series.
Consider TI's guaranteed specs when you select de-
vices for vour next transistor circuit. These units
are immediately available in production quantities or
from large stocks at all authorized TI distributors.

o 2N337 =l s 2N338 Emm—
design design

min center max min center max unit
- - ! — - 1 wA
- — 100 — — 100 wA
45 — 45 — - v

1 - 1 — — \"

30 50 80 30 50 80 Ohm
- 0.2 1 — 0.2 1 umho
- 200 2000 — 300 2000 X10-6
0.95 0.985 ~ 0.975 099 — -
20 35 55 45 80 150 -
10 20 - 20 30 — me
- 12 3 - 1.2 3 puf
- 75 150 ~ 75 150 Ohm
14 22 20 24 - db
- 0.05 - 0.06 - usec
0.02 - - 0.02 - psec
= 0.08 — - 0.14 — usec

§ Includes delay time (t)

" TEXAS INSTRUMENTS

INCORPORATED

SEMICONDUCTOR-COMPONENTS DIVISION
POST OFFICE BOX 312 + 13500 N.CENTRAL EXPRESSWAY
DALLAS, TEXAS

WORLD'S LARGEST SEMICONDUCTOR PLANT



WEINSCHEL

FIXED COAXIAL
ATTENUATORS

1 to 12.4 KMC

50 Ohms 1 to 20 db
Connectors: Type N, C, BNC, TNC
or SC. Each type with male/

i female, double male or double
female connectors. Made with
Weinschel Film Resistors for maxi-
mum stability.

®

Write for complete catalog,
specifying frequency range
of interest.

WE %CO

Weinschel Ej, gineering

KENSINGTON, MARYLAND
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< Jvy Industrial
Engineering Notes

ASSOCIATION ACTIVITIES

A research program sponsored jointly
by the American Management Associa-
tion and approximately thirty industrial
companies, including a number of EIA
members, has come to the attention of
EIA. Called the Group 10 Rescarch I’roj-
ect, the program, recognizing the upward
trend in the “non-productive” or overhead
and administrative labor categories, is de-
veloping new criteria for analyzing costs
and results in these arcas, William F. K.
Long, Manager of the EL\ Marketing
Data Department, said. It involves hoth
exchanges of manpower utilization data
and periodic seminars to discuss findings.
"Signilicant correlations within given in-
dustries are being developed, but a larger
sample from within the electronics tndus-
try is urgently needed. The value to the
clectronics industry as a whole, of partici-
pation of EL.\ members in this program-—
particularly in the light of present political
and military criticisms that the industry’s
cost patterns are 100 high—can hardly be
over-emphasized. The additional value to
individual companies in such arcas as
planning staffing levels, exchanging latest
control techniques, and comparing com-
pany trends to industry averages, is self-
evident.” Companies that wish to par-
ticipate (membership in AMA is not re-
quired) will be given both the data, the
techniques, and the findings developed to
date. Inquiries for further information
should be made either to the American
Management Association, 1515 Broadway,
New York 36, N. Y., or to one of the fol-
lowing EI\ members who are on the
Project’s Steering Commiittee: Lindley K.
Nichols, Manager, Management I<ngi-
neering Studies, Radio Corp. of America,
30 Rockefeller ’laza, New York, N. Y.;
or Lawrence 1. Narks, Treasurer, \dler
Electronics, Inc., 1 LeFevre Lane, New
Rochelle, N. Y. The 1959-60 edition of the
EIA Membership List and Trade Direc-
tory has been published and mailed to the
first and second representative of each
member company, according to Executive
Vice President James D. Secrest. \s
heretofore, the directory contains listings
of all member companies, together with
their principal executives and electronic
products. It also lists all E1A officers, coin-
mittees, divisions, sections, and depart-
ments. Trade names of member companies
also are included. Copies of the directory
will be distributed widely this week among
appropriate Federal agencies, trade press,
foreign embassies, and the like. Nonmem-
bers of the .\ssociation may purchase
copies of the directory at $2.50 each.

* The data oh which these NoTis are based
were selecled by permission from [eekly Report,
iecues of October 26 and November 2, 9 and 10,

1959, published by the Electronic Industries Associ-
atiott, whose helpfulness is gratefully acknowledged.

GOVERNMENT AND LEGISLATIVE

Based on expressed needs of the Feder-
al Aviation Agency and the OCDM for
additional freequencies to permit greater
air safety and earth-space and space com-
munications, the FCC has issued a pro-
posed amendment to Parts 2 and 9 of its
rules to reallocate frequencies in the band
118-136 mc. The proposed changes would
become effective July 1, 1960. The Com-
mission said the proposal wonld provide
hive megacyeles of additional spectrum
space for air trathe control with the fre-
quency range of existing equipment. Three
megacyeles, 132-135, would come from
the present government band 132-144 mic
and would be reallocated for use by govern-
ment and non-government aeronautical
and aireraft station. The band 135-136 mc
would be reallocated for the (1) earth-
space and (2) space services as a joint
government and non-government band.
Also, use of this band for government Hied
and mobhile services and its continued use
by government radio positioning service
would be permitted on a noninterference
basis, the FCC =aid. The recently pub-
lished report to the Navy which calls basic
research ‘‘the life blood of the entire sys-
tem of technological innovation” and ad-
vises the Navy to do more of it has just
been made available to the public through
the Office of Technical Services, Com-
merce Department. T'he two volume study,
basic research in the Navy, is based on
indings of a two yeir investigation of
basic research effort by U. S, industry,
government, and universities. It was pre-
pared for the Naval Resecarch Advisory
Committee, the Navy's foremost public
advisory group on research. by Arthur 1).
Little, Tne. The Office of Naval Research
sponsored the work. The report, numbered
PB3 151925, is priced at 87 for the two
volumes. The NR.A committee has said
the story “breaks new ground in applying
new methods for measuring the amount of
basic research that is done, illustrating
the mission orientation of basic research
in the Navy, and depicting the anatomy
of basic research. "The story we feel de-
serves to be called to the attention of many
segments of the public in order that they
might benefit from this ‘rescarch upon
research’ which was done with public
funds.” Copies are available from the
OTS, Commeree Depariment, Washing-
ton 25, D. C,, at the reported price per
copy. Order by number.

INDUSTRY MARKETING DaTA

The number of radios produced in
September totaled 1,981,208, including
717,501 automobile receivers, compared
with 1,009,423 radios made in August in-

(Continued on page 40.:1)
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For Capacitors with GREATER RELIABILITY ...

%@wﬁu on

EHlenco | 22927

EL-MENCO DUR-MICA CAPACITORS
Only 1 Faiture Per 43,000,000 Unit-Hours!

@ [t has been computed that "debugged”’ DM30, 10,000 MMF
units, when subjected tc 257,000 hours of life at 85°C
with 1009 of the rated DC voltage applied, will yield only
1 FAILURE PER 43,000,000 UNIT-HOURS!

® DMI15, DMI16, DM19, DM20 , . . perfect for miniaturization
and for new designs using printed wiring circuits. Also
available in DM30, DM42 and DM43.

@ New "hairpin’’ parallel leads insure easy application.

@® Exceed all electrical requirements of military specification
MIL.C-5A.

Voo,

. EL-MENCO CERAMIC DISC CAPACITORS
Toughest Ever’

Available In 500 working volts DC and 1,000 working volts
DC ratings.

Low-loss phenolic ¢oating that is wax impregnated.

Flat design assures reduced self-inductance , . . particu-
larly adaptable to very high frequency applications.
Insulation resistance far exceeds the 10,000 megohms
mintmum requirement.

Exceed all electrical requirements of E.L.LA. specifications
RS.198.

e o o o

Only 1 Failure in 7168 000 Unit-Hours

@ Life tests at 100°C with rated voltage appied have yield
ing only 1 FAILURE PER 716,800 UNIT-HOURS for 1 MFD.
Since the number of unit-hours of these capacitors is in-
versely proportional to the capacitance, 0. MFD Mylar-
Paper Dipped capacitors will yield only 1 FAILURE PER
7,168,000 UNIT-HOURS!

Working volts DC: 200, 400, 600, 1000 and 1600.

Durez phenolic resin impregnated.

Tolerances: + 10% and +209% (closer tolerances available).
Dielectric strength: 2 or 214 times rated voltage, depend-
ing upon working voltage.

Exceed all electrical requirements of E.I.A. specification
RS-164 and military specifications MIL.C-91A and MIL-

C-25A. *Registered Trademark of DuPont Co.

EL-MENCO MOLDED MICA

Superior Performance!

® uUnmatched for excellent stability, dielectric strength, high
insulation resistance, extremely high Q' and correspond-
ingly low power factor.

® Units can be subjected to a short ""debugging’” life test at
elevated voltage and temperature for removal of early
life failures and for improved reliability.

Write for Free Samples and Booklets

on Any of The Above Capacitors
E l-m

THE ELECTRO MOTIVE MFG. CO., INC.

e malded mica® dipped mita @ mica Inmmer @ dicbed paper

w ] ® tubular naper @ ceromic @ silvered mica films @ ceromiic dises
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A\| Section

10/20/59

ACTUAL
SIZE

“The RC-1300  Aeri M
Robert 1)

Ba 1

\WIZ-TV /12 /59

ler 1t R IH

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

We call these transformers “Red Specs.” You probably wouldn't e - Th::'QS"‘;':m
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 efficiency add up to amazing performance in
units of this size. Complete performance information is available
if you will ask for the "Red Spec” pamphlet. Write today. Mean-
while, we list below a few of the thirty-six items available.

PEAK OF PRECISION

BASSETT
- CONTROL CRYSTALS

TYPE NO. TYPE PRIMARY SECONDARY
. - . - Available for immediate delivery in any

SP-4 ( ( type, any frequency, any quantity, for—
2.E L e CITIZENS BAND USE
® AMATEUR and CAP
011 ® A|RLINE and AVIATION
) ® TAXICAB and POLICE
® MARINE RADIOPHONE
J ® MILITARY and MISSILE USE
- plus all other requirements where
precise and dependable frequency
control insure successful, economi-
cal operation,
Complete information and prices on request

TRIAD TRANSFORMER CORPORATION Engineering assistance available
[BA oivision OF LITTON INDUSTRIES REX BASSETT, Inc.

Subsidiary of Savoy Industries, Inc.

>}

2.1

2-1

4055 Redwood Avenue, Veni , Calif ia e No. i i : BASSETT BLDG. FORT LAUDERDALE, FLA
enice, California « 305 No. Briant Street, Huntington, Indiana P. 0. Box 7127 Phone LOgan 6.8416
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NOW ...

MILITARY TYPE
Three new silicon diffused-junction zener

ZENER
diodes, produced to milit ifications.
DIODES are now available from Motorolg, These pre-

cision components are designed for highest
f reliability under the toughest of environ-
rom mental conditions.

MOTOROLA

1N1353 MIL-E- | 10 watts @ 125°C
_ 1/1236 (Sig €) | stud temperature
1N1358 MIL-E- 10 watts @ 125°C
1/1236 (Sig C) stud temperature
1IN1361 MIL-E- 10 watts @ 125°C .
1/1236 (Sig C) | stud temperature | 3t nominal 27 voits

at nominal 12 volts

at nominal 20 volts

Since these units meet or exceed MIL-E-
1/1236 specs. they make possible the uti-
lization of versatile zener diodes in military
equipment. Typical applications include:

« regulation of vacuum tube heaters

« surge protection

« arc reduction

« improved circuit fusing

« voltage regulation

« improved coupling and filtering

« more reliable relay operation
Useful in both AC and DC circuits. their
small size and light weight make them par-
ticularly adaptable to miniature equipment.

TEMPERATURE COMPENSATED ZENERS

For applications demanding a high degree
RIDGERIELD.INEWIIERSEY of stability under temperature extremes,
540 Bergen Boulevard Motorol li N (e (t ’
WHitney 5-7500 rola now supplies zener diodes (types
from New York Wl 7-2980 IN2620 through 1N2624) with warranted

temperature coefficients as low as .0005%
OETROIT 27, MICHIGAN per °C.
13131 Lyndon Avenue
BRoadway 3-7171 FOR COMPLETE SPECIFICATIONS
PR on the more than 950 Motorola zener diode
5234 West Oiversey Avenue Eypes contact your nearest Motorola Semi-
Avenue 2.4300 conductor office. Engineering quantities are

available from the 22 authorized Motorola
HOLLYWO000 28, CALIFORNIA Semiconductor Distributors.

1741 lvar Avenue
HOllywood 2-0821

IN CANADA WRITE:

MOTOROLA, Inc.

Semiconductor Products Oivision
4545 West Augusta Boulevard
Chicago 51, Hlinois

DEPENDABLE QUALITY IN QUANTITY

MOTOROLA
SEMICONDUCTORS |

$aisa -

i

OUTSIDE USA & CANADA WRITE:
MOTOROLA INTERNATIONAL, S. A.
4545 West Augusta Boulevard
Chicago 51, Illinois

b % ™ I A R

Motorola, Inc., Semiconductor Division
5005 East McDowell, Phozaix, Arizona
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e Greatest versatility!
e Highest accuracy!
o Widest range/

NARDA transistorized

POWER
METER

What’s most important to you in a power meter? Accu-
racy? Portability? Independence from line voltage deviations?
Wide range? Stability? Rapid warm-up?

Not that you have to make a choice...or a compromise
...any longer. The Narda Model 440 Power Meter gives you
all these features! Completely transistorized and powered by
a nickel-cadmium battery, rechargeable during operation or
overnight, it offers two low-power scales in addition to the
five standard scales (see below), a built-in charger with

MODEL 440...$250

state-of-charge indicator and protection against overcharging,
and freedom from internal heating caused by vacuum tubes.

Moreover, the 440 provides up to 18 ma bias current,
enabling you to use the widest selection of bolometers and
thermistors. In short, the 440 is the most versatile unit
available to provide accurate direct-reading measurements
of cw or pulsed-power automatically, over any frequency
range for which there are bolometer or thermistor mounts.
For complete data, contact your nearest Narda representative,
or write us directly. Address: Dept. PIRE-11.

SPECIFICATIONS
POWER RANGES: 7 SCALES

*0.0l mwfullscale ............. . .. —30 to —20dbm Range Switch: 0.01 to 10 mw (full scale)
*0.03mwfullscale ................ —25to —15dbm Accuracy: 3% of full scale reading

0.1 fullscale ................. ~20 to —10db

w Tl scale © m Bolometers & Thermistors: All 100 and 200 ohm,

O03mwfullscale ................... —15 to —5dbm

lO0mwfullscale .................... —10 to Odbm IS S 10 e B ks

3.0mwfullseale ... ... .. ... . —5to +5dbm Battery Charger: Built-in; continuous or overnight.
10mwfullscale ............... ..... 0 to 4+10dbm (Battery operable 16 hrs. before recharge required.)

*4.5 ma bolometers give best results on these scales.

Q@@= ... narda e

118-160 HERRICKS ROAD, MINEOLA, L. 1.,

N. Y. * PIONEER 6-4650
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to the
elements! /

In ESC’'s environmental testing laboratories,
the most grueling elements in the world are un-
leashed against finished delay lines—tempera-
tures from —55°C to +125°C, sand and dust
storms, 100 g shock. vibration, 1009, humidity
at elevated temperatures. And through them

all, the rugged, precise ESC delay lines continue
to function perfectly . . . never say ‘‘uncle”.

Merciless, meticulous testing is just one more
reason why ESC is the world’s leading pro-
ducer of custom-built and stock delay lines.
Write today for a complete technical data file!

WRITE TODAY FOR COMPLETE TECHMICAL DATA.

erceptional employnent opportunities for engineers experienced
mocomputer components. .

CORPORATION

.exrcellem profit-sharing plan.

534 Bergen Boulevard, Palisades Park, New Jersey

Distributed constant delay lines + Lumped-constant delay lines « Vanable delay networks » Continuously variable delay lines « Pushbutton decade delay lines « Shift
registers « Pulse transformers » Medium and low-power transformers » Filters of all types - Pulse-forming networks - Mimature plug-in encapsulated circuit assemblies
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— HEATHKIT V-7A
Kit model $9 §95

! HEATHKIT W-V-7A
Wired model s3595

NOW...THE WORLD'S

LARGEST SELLING VIVM

in wired or kit form

e ETCHED CIRCUIT BOARDS FOR EASY ASSEMBLY, STABLE PERFORMANCE
® 1% PRECISION RESISTORS FOR HIGH ACCURACY
o LARGE, EASY-TO-READ 414" 200 UA METER

The fact that the V-7A has found its way into more shops, labs and homes
around the world than any other single instrument of its kind attests to its
amazing popularity and proven design. Featured are seven AC (RMS)
and DC voltage ranges up to 1500; seven peak-to-peak ranges up to 4,000;
and seven ohmmeter ranges with multiplying factors from unity to one
million. A zero center scale db range is provided and a convenient polarity
reversing switch is employed for DC operation, making it unnecessary to
reverse test leads when alternately checking plus and minus voltages.

A large 414" meter is used for indication, with clear, sharp calibrations for
all ranges. Precision 1%, resistors are used for high accuracy and the
printed circuit board gives high circuit stability and speeds assembly. The
11-megohm input resistance of the V-7A reduces ‘“loading” of the circuit
under test resulting in greater accuracy. Whether you order the factory
wired ready-to-use model or the easy-to-assemble kit, you will find the
V-7A one of the finest investments you can make in electronic workshop
or lab equipment.

Send for your Free Heathkit Catalog or see
your nearest authorized Heathkit dealer.

r I

HEATH COMPANY
I]D a subsidiary of Daystrom, Inc.
Benton Harbor 4, Michigan

NAME___ S S

ADDRESS = _

I]D a subsidiary of Daystrom, Inc.

CITY____ = ZONE STATE

Note: All prices ond specificatians subject to chonge without
naotice, Prices net, F.Q.B. Benton Harbor, Michigan.
| I
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\nnual IR pienic. 6 /20, 59.
ymposium Antennas and Propagation 9 18
19 59,

“Communication and Navigation in Global
Flight.” K. S. Pedersen, Scandinavian .\irlines
System. 10 14, 59.

CINCINNATI

“Problems and Solutions of Jet lingine Noise,”
R. Lee, General Electric Co.; “Demonstration
Sterco and 11i-Fi Techniques and Equipment,”
AL Rice, 11i-Fi Audio, Inc. 10 20 59,

CLEVELAND
“Project Mercury,” \W. II Hunter, NASA;
Guided tour through N.AS\ Facilities. 11/12/59

CoLuMBrs

“The Space Age and the IRE,” Dr. LErnst
Weber, IR President. 10/15/59.

CoNNECTICUT
“\What we Learned with Satellites during 1G\,”
Dr. J. P, ilagen, National Aeronautics & Space
Administration. 10/15/59.

DaLias

“Intrared Detectors,” Dr. 11, Levinstein,
yracuse Universitv, 10/20, 59.

“Acoustical Research in the South African N:
tional Physical Labs,” Dr, ]. P. .\, Lochner, Sout
African Council of Scientific Research. 10, 30 59

a

»Thermoelectric Energy Conversion,” Dr,
Paul Egli, Naval Research Lab. 11 17/59
(Continued on puge 3i.:1)

10 TO 60 MILLIWATT SENSITIVITY!

SERIES 6000

MICRO
RELAY

For Tube or Transistor Circuits.

Hermetic Seal
Plug In or Terminals

(ACTUAL SIZE)
SPECIFICATIONS

¢ S.P.D.T. Switch

* 60 Milliwatt Nominal
(Special to 10 Milliwatt)

* Rating—1 Amp., 24 V. Non-Inductive
24 to0 10,000 Ohm Coils
Vibration Characlerislics Excellent
Bullt to Match Your Circuit

TERADO COMPANY

1065 RAYMOND AVE.« ST. PAUL 8, MINN
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FAIRCHILD
SEMICONDUCTOR

4 . n B

e
T
s

THE ONLY MANUFACTURER OF SILICON MESA
TRANSISTORS OFFERING A YEAR AND A HALF
OF PRODUCTION EXPERIENCE, A WHOLE FAMILY"
OF PRODUCTS IN VOLUME PRODUCTION WITH
ASSURED DELIVERIES ON SCHEDULE AND THE
ULTIMATE IN QUALITY OF WORKMANSHIP.

*GENERAL PURPOSE types suitable for switching *HIGH VOLTAGE type particularly suited to video
RF and DC applications over a wide current range. amplifiers and RF oscillators.
2N696 & 2N697 2N699
. *LOW STORAGE types optimized for high current
PNP COMPLEMENT to the 2N696 and 2N697 saturated switching circuitry.
2N1131 & 2N1132 2N1252 & 2N1253

*HIGH SPEED LOGIC transistor suitable for saturated
switching circuitry without sacrificing speed.

2N706

AVAILABLE IN QUANTITIES OF 1-999 FROM DISTRIBUTOR STOCKS OR DIRECT FROM THE FACTORY FOR ORDERS
OF 1,000 OR MORE. COMPLETE SPECIFICATIONS FROM EITHER SOURCE.

L ix

\ _/ SEMICONDUCTOR CORPORBTION

FRANCHISED FAIRCHILD DISTRIBUTORS: CRAMER ELECTRONICS, Boston, Mass, « PHILA. ELECTRONICS, INC., Philadelphia, Pa.
WESCO SALES CO., Santa Monica, Calif. « SCHWEBER ELECTRONICS, Mineola, Long Island, N.Y. » VALLEY INDUSTRIAL ELECTRONICS,
INC., Utica, N.Y. » SEMICONDUCTOR DISTRIBUTOR SPECIALISTS, INC,, Chicago, Ill. o KIERULFF ELECTRONICS, Los Angeles, Calif.

FAIRCHILD FIELD OFFICES: Garden City, N.Y,, Ploneer 1-4770 « Jenkintown, Pa., TUrner 6-6623 o Los Angeles, Calif., OLeander 5-6058
Washington, D.C., NAtional 87770

545 WHISMAN ROAD /| MOUNTAIN VIEW, CALIFORNIA [ YORXSHIRE 8-8161
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lnnK' Measure dc currents 0.3 ma
o
<
No Breaking of Leads

No DG Gonnection
No Circuit Loading

New -hp- 428A

CLIP-ON MILLIAMMETER.
Probe clamps AROUND wire;
measures by sensing
magnetic field!

@over 30 new major instruments
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to 1 ampere with

Think of the measuring convenience, time saved and accuracy
gained when you don’t have to break into a circuit, solder on a
connection, or worry about probe loading.

With the new -hp- 428A Milliammeter and its new probe, you
literally “clamp around” and read! You get maximum accuracy
because there is no effective circuit loading from the 428A’s dc
probe. The instrument easily measures dc currents in the presence
of ac. And insulation is more than adequate to insure

safe measurements at all normal voltage levels.

For extremely low current level measurement, sensitivity can be
increased by looping the conductor through the ““jaws” of the
428A probe two or more times.

Current ranges are from 3 ma to 1 ampere in 6 steps, and
aceuracy is 3% of full scale == 0.1 ma. This holds true despite
line voltage changes, variations in probe closure, instrument
aging and effects of the Earth’s magnetic field.

Brief specifications are given here; for complete details and
demonstration on your bench, call your -hp- representative
or write direct.

SPECIFICATIONS

Current Range: Less than 0.3 ma to 1 amp, é ranges. Size: Cabinet mount, 7'," wide, 11Y,” h,i,gh,' 14'/.,',’
Full scale readings from 3 ma to 1 amp: 3 ma, 10 ma, deep. Weight 24 pouqu. Rack mount, 19" wide, 7
30 ma, 100 ma, 300 ma, 1 amp. high, 12Y,” deep. Weight 35 pounds.

Accuracy: = 3% == 0.1 ma despite line voltage Probe Tip Size: Approximately %" x %". Wire
variations of == 10%, probe closure, aging or Earth’s aperture diameter %",

magnetic field.

Probe Inductance: Less than 0.5 yh maximum. . ‘h )
Probe Induced Voltage: Less than 15 mv peak. Data SUb';rciZ;: fcgot;\gé:'/gryouf Lo
Effects of ac in circuit: Ac with peak value less than o )

full scale affects accuracy less than 2% at frequencies HEWLETT-PACKARD COMPANY

Price: (Cabinet) $475.00; (Rack) $480.00.

i i i i 50250 PAGE MILL ROAD * PALO ALTO, CALIFORNIA, U.S.A,
different from the carrier (40 KC) and its harmonics. R LS e TIVES N At SeieIoAL AREAS
Power; 115/230 v == 10%, 95 watts, CABLE “"HEWPACK'' © DAVENPORT 5-4451

in'58—and more on the way!
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DELAY EQUALIZE
e HIGHER DATA RATES

o LOW PULSE DISTORTION
o MINIMUM PULSE JITTER

Driro
; sl - Dr. V. K. Zworykin, RCA Lal
|» : - - - o ’ 10/20 59. . 1
.3 Pt . “Basic Operation ¢ Pl i
B, - s oo HE e o ,
‘- ! gl — 2 ¥ Dr. R
RIXON EN-766 ’ g 20 50
MULTISTAGE ALL-PASS g L Pa
;;’h‘x, . Why " Showing Movie t O

ADJUSTABLE DELAY NETWORK ; * Chicago.

CONDENSED SPECIFICATIONS EMPORIUY

Size Width—19-in. rack
stitndar STK D
Helght—312 in. > i
Depth—9 in. I as D

Detay . Errecu'ven over 9,15 59
qualization range of 500 ep~ .
te 3.0 ke with fre- Medical El
queucy of max. de- 1

lay  settable from

1.0 to 2.0 ke and

delay range setta-

ble from V.8 to 3.3

ectronies.” Dr. \WW. A, §| r. S
I Pa. 10 20 59,

ms.
S Voaee  10%0Y 15 Y
Input Voitage d ops: R
P AC at 60 c¢ps nom- 10/14/59
inal.
Primary Less than 3 watts )
input Power TBAM. 11 /11
input Level +6 db max. . X
. . Input Impedance 600 ohma FrLoripa West Co
P Output Level +6 db max. oy, wr ke
Gain ORdD eral Electric Co. 10/21/59
Fort lleactvea
. .
Vo |
quick-disconnect
(

or permanently connected

MODULOK"

terminal block

with snap-in, spring-loaded contacts

“Pr 1

10 8 59

Forr Worl

" Robert Knapp,

True versatility in a terminat 25759
block. 30 modules (20r 4 New Material nd thods in Telephone
tier) per foot, Twist of a Switchi lond, Southwestern Be
screwdriver transforms Telephone Co. 10 15 50

quick-disconnect contacts to n 1t Quality liubility

permanent connections,

ments 10, /5¢
*trade mark

For complets information, writs. OMATON DIVISION, BURNDY—Norwalk, Connect,

59-2

Model 802B Twin Transistorized Supply Haw o
('I!(:I‘l’«ifl.‘\\:.l 1 50

EACH OUTPUT:

0-36 VOLTS

“Radio Astronomy L AW, AW, Salisbur
0-1.5 AMPERES \aro Mfg. Co. 10 20/5¢

HUNTSVILLE

PRICE: $580.00

Sk - . v “Parametric Amplifiets,” R, C. Iarawnay
LINE REGULATION: Less than 5.0 millivolts OUTPUT CONTINUOUSLY VARIABLE ARGM.A, 11/18/59.
LOAD REGULATION: Less than 5.0 millivolts REMOTE ERROR SENSING ‘
RIPPLE AND NOISE: Less than 200 uv rms AUTOMATIC OVERLOAD PROTECTION INDIANATOLIS
SERIES CONNECTE_D_: 9-72 volts, 0-1.5 amperes CONVECTION COOLING: No moving parts “Pocket Size Police Rudar System,” G. C.
HARRISON LABORATORIES, INC, | ok b G 10 105
45 INDUSTRIAL ROAD » BERKELEY HEIGHTS, NEW JERSEY ¢ CR 3-9123 (Continued on page 544)
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Three voltage ranges:
0-200, 125-325, 325-525 VDC

15 AMPERE MODELS NEED ONLY 8%’ OF PANEL HEIGHT!

(metered)

MODEL C-1580M:  0-200 VDC, 0-1500 MA.580.00
MODEL C-1581M: 125-325 VDC, 0-1500 MA .605.00
MODEL C-1582M: 325-525 VDC, 0-1500 MA.680.00

(unmetered)

MODEL C-1580: 0-200 VDC, 0-1500 MA.550.00
MODEL C-1581: 125-325 VDC, 0-1500 MA.575.00
MODEL C-1582: 325-525 VDC, 0-1500 MA,650.00

800 MA MODELS NEED ONLY 7'’ OF PANEL HEIGHT!

(metered) (unmetered)
MODEL C-880M: 0-200 VDC, 0-800 MA.370.00 MODEL C-880: 0-200 VDC, 0-800 MA. .340.00
MODEL C-881M: 125-325 VDC, 0-800 MA.345.00 MODEL C-881: 125-325 VDC, 0-800 MA. .315.00

MODEL C-882M: 325-525 VDC, 0-800 MA.390.00 MODEL C-882: 325-525 VDC, 0-800 MA. .360.00

400 MA MODELS NEED ONLY 5%’ OF PANEL HEIGHT!

{metered) (unmetered)
MODEL C-480M:  0-200 VDC, 0-400 MA.289.50 MODEL C-480: 0-200 VDC, 0-400 MA. .259.50
MODEL C-481M: 125-325 VDC, 0-400 MA .274.50 MODEL C-481: 125-325 VDC, 0-400 MA. .244.50

MODEL C-482M: 325-525 VDC, 0-400 MA.289.50 MODEL C-482: 325-525 VDC, 0-400 MA..259.50

For all power supply needs
through 1.5 amperes:

LAMBDA

COM-PAK

POWER SUPPLIES

Less space! Improved performance!

Long, trouble-free service!

Transient free output!

Fills the need for compact, regulated DC power sup-
plies. Economy of panel space, functional simplicity,
new quick-service features.

Wiring, tubes and other components readily acces-
sible. You can reach them easily, service them fast.

400 MA, 800 MA, and 1.5 ampere models include
new, high-efficiency, long-life, hermetically-sealed
semi-conductor rectifiers. All Com-Pak models are
constructed with hermetically-sealed magnetic com-
ponents and capacitors for long trouble-free service.

Condensed Data

LINE REGULATION ........ Better than 0.15% or 0.3
Volt, whichever is greater.
LOAD REGULATION ....... Better than 0.25% or 0.5

Volt, whichever is greater.
INTERNAL IMPEDANCE

C- 200 Series ... ..
C- 400 Series ... ..
C- 800 Series ... ..
C-1500 Series ... ..

Less than 6 ohms.
Less than 3 ohms.
Less than 1.5 ohms.
Less than 0.75 ohms.

200 MA MODELS NEED ONLY 5%’ OF PANEL HEIGHT!

(metered) (unmetered)
MOOEL C-280M:  0-200 VDC, 0-200 MA.214.50 MODEL C-280: 0-200 VDC, 0-200 MA. . 184.50
MODEL C-281M: 125-325 VDC, 0-200 MA.189.50 MDDEL C-281: 125-325 VDC, 0-200 MA. .159.50

MODEL C-282M: 325-525 VDC, 0-200 MA.199.50 MODEL C-282: 325-525 VDC, 0-200 MA. .169.50

RIPPLE AND NOISE. ..... . . Less than 3 millivolts rms.
POLARITY ......... .....Either positive or negative
may be grounded.
AMBIENT TEMPERATURE. . ... Continuous duty at full load
up to 50°C (122°F) ambient.
AC OUTPUT
(unregulated) ...........6.5VAC (at 115 VACInput).
C- 200 Series ..... 10 AMP
C- 400 Series ..... 15 AMP
C- 800 Series ..... 20 AMP
C-1500 Series ..... 30 AMP
ACINPUT .. ............. 105-125 VAC, 50-400 CPS

OVERLOAD PROTECTION AC and DC fuses; built-in

blown-fuse indicators.

SEND FOR COMPLETE 32-PAGE CATALOG

¥ \). . \.1\‘)(\‘\
Power
Hes

11-11 133

Street,

Contains full information and specifications on Lambda’s full
line of transistor-regulated and tube-regulated power supplies.

ALL LAMBDA POWER SUPPLIES ARE GUARANTEED FOR FIVE YEARS.

LAMBDA ELECTRONICS CORP.

College Point 56, N.Y,.



Announcing . ..

GO @ RECTIIFIIER

DELGD RA

ngh uua"ty From the leading manufacturer of power transistors, new Silicon Power Rectifiers

to meet your most exacting requirements. Even under conditions of extreme
temperatures, humidity and mechanical shock, these diffused junction rectifiers
continue to function at maximum capacity! Thoroughly dependable, completely
reliable—new Delco Rectifiers are an important addition to Delco Radio’s high

EXtreme Re"ah'"ty quality semiconductor line.

High Performance

Conservatively rated at 40 and 22 amperes
for continuous duty up to case temperatures of 150°C.

AVG. DC NDRMAL MAX. MAX.

TYPE CURRENT MAX, TEMP, FORWARD DROP REVERSE CURRENT
IN1191A | 22A 150°C [1.2V at 60 amps. 5.0 MA
1N1192A | 22A 150°C [1.2V at 60 amps. 5.0 MA
1N1193A | 22A 150°C [1.2V at 60 amps. 5.0 MA
IN1194A | 22A 150°C [1.2V at 60 amps. 5.0 MA
1N1183A | 40A 150°C [1.1V at 100 amps. 5.0 MA
1N1184A | 40A 150°C [1.1V at 100 amps. 5.0 MA
1N1185A | 40A 150°C |1.1V at 100 amps. 5.0 MA
1N1186A | 40A 150°C [1.1V at 100 amps. 5.0 MA

at 150° C case temper-
ature and rated PIV

For full information and applications assistance, contact your Delco Radio representative. D E LCO

Newark, New Jersey Chicaga, lllinais Santa Manica, Califarnia

1180 Raymand Baulevard 5750 West 51st Street 726 Santa Manica Baulevard
Tel: Mitchell 2-6165 Tel: Partsmauth 7-3500 Tel: Exbraak 3-1465 RA D I O

Division of General Motors * Kokomo, Indiana

x
<
=
L=
<]
S

=800 MAX.—*

- 440 ==
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ROL SYSTEMS

TIME ... vital element
inowr nation’s defense.

Response to attack

must be immediate.

The higher speed

and greater range

of more lethal weapons
demand that Commanders
of future military systems
have a new degree of control
that only electronics

can provide.

Before the command decision
is possible,

a mass of information

must be gathered from
far-flung defense elements,
correlated, and presented

to the Commander and his staff
in readily understandable form
...this is the function of the
Command Control System.

The speed and efficiency

of this system must be such
that it shall never

have to be used of necessity.

Stromberg-Carlson
advanced developments
in electronic transmission,
processing and display
of intelligence . ..

the nucleus of

a proven talent for
Command Control
Systems.

Cis
21N

Brochure on request. '/I

STROMBERG-CARLSON
» ovision or GENERAL DYNAMICS

1400 NORTH GOODMAN STREET » ROCHESTER 3, N. Y.
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First Luneberg Lens Antenna
with FIVE separate outputs...

another design problem solved by HRB-SINGER

In this instance—the application is classified—the problem was to
design five separate outputs on the X-band Luneberg Lens Antenna.
Through the facilities of HRB’s antenna research laboratories, this
new feed system was developed with excellent results. The high isola-
tion (in excess of 20 db) and low sidelobe characteristics attained
make the antenna ideal for application where it is desirable to receive
signals from the same area simultaneously on more than one receiver.
Due to its high isolation, each feed can be used as a separate antenna
or in various combinations to meet specific customer applications.
This multiple-feed achievement is only one of many remarkable
developments taking place at HRB. Years of experience in the de-
velopment of highly complex and versatile antenna designs provide
a diversified capability to solve your specific antenna problem. Investi-
gate by writing Dept. E-10. A series of comprehensive data sheets de-
scribing the HRB-SINGER antenna capability is yours for the asking.

ELECTRONIC RESEARCH AND DEVELOPMENT in the areas of:
Communications ® Countermeasures ¢ Reconnaissance ¢ Intelligence ® Human
Factors ® Weapons Systems Studies and Analysis ® Nuclear Physics ® Antenna
Systems ® Astrophysics ® Operations Research.

HRB-SINGER, INC.
R B A SUBSIDIARY OF THE SINGER MANUFACTURING COMPANY

Science Park, State College, Pa.

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

a
Meetings

\
|

“Design and Development of Analog Cor
puters,” I. H. Hc clectro-Precizion, 1
11 16 59

LoNDON (ONTARIO)

“High Frequency PNP Diffused Base Trar
sistors.” Dr. R, E. Davis, Bell Telephone Lab
11,9 50,

LoxG IsLaxp

“Electionic Computers in Control Systems,”
Dr. J. Truxal., Polytechnic Institute ot Brooklyn.
10,20, 59,
Los ANGELES

“Frontiers at Infinity,” Proi. A0 C. B, Lovell,
University of Manchester, England. 10 1 59

LU BBOCK

“An Engineering Problem Solution on a Digita
Computer,” J. P. Craig, Texas Technological Col
lege. 10/27/59.

Miam

“Fish Noises,” Roger Duna., University o
Miami Marine Lab.; “New Semiconductor De
velopments,” |. W, Keller, Cordis Corp. 11/4 59

MONIREAL
Plant tour of the Northern Electric Company
Semi-Conductor  Lab.  Comments by J. A

McDonald. Northern Electric Co.. Ltd. Mter tom
films on “*Crystals™ Bell Telephone Labs, an
“Semi-conductor Physics,” Dr. Walter Brittain
10,21 /59

(Continued on puge 384)

N
BROAD BAND
CAVITY

WAVEMETERS

—gas filled for
sustained accuracy

Accuracy is so high these instru-
ments may be used as secondary
standards. Units are unaffected by
changes in humidity, altitude or
barometric pressure. Only 12 sizes
serve from 2.6 KMC to 140 KMC.
You save budget money on the
number of sizes needed. Literature
on request.

[DE MORNAY{ BONARDI |

DE MORNAY-BONARDI

780 SOUTH ARROYQ PARKWAY o PASADENA, CALIF.
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PHILCO ANNOUNGES...

ER FREQUENGY...HIGHER BETA

New SILICON TRANSISTORS

with Exitremely Low I¢g in

a4

SAT* 2N1428...2N1429

Stable at Temperatures up to 140° C

ouTPUT

LIRS 2200 puf

2NI429 T
L

LOW LEVEL (<1MV) CHOPPER

These two new Philco PNP Silicon Surface Alloy Transis-
tors are designed for general purpose high frequency
amplifying and switching applications. They offer ex-
tremely low saturation resistance (approaching that of
germanium transistors) . . . high fr . .. low leakage current
... good inverse Beta . . . low offset voltage . . . and excel-
lent frequency response. The combination of high Beta
and low Ico makes these transistors excellent for use in
DC amplifiers, low level choppers and other critical con-
trol circuits. They are suitable for:

. high speed switches, operating at speeds up to 5 me.
. . general purpose high frequency amplifiers.
. . DC amplifiers.
.. high input impedance low frequency amplifiers
and choppers.

Immediately Available in Production
Quantities...and from 1 to 99 from
your local Philco Industrial Semi-
conductor Distributor.

PHILCO.

LANSDALE DIVISION ¢« LANSDALE, PENNSYLVANIA

|
3300 3300

2N1428 ‘I; 2N1428
2N1429 tox = élu 2N1429

+ 350V

1 MC BINARY STAGE (—55°C TO +125°C)

These two transistors are electrical equivalents, but offer
a choice of packages ... the popular small TO-1 package
and the standard TO-5 package. Designers of industrial
control and test equipment will find that they deliver
excellent performance at high ambient temperatures.
Write Dept. IR-160 for complete information and application data.

*SAT . .. trademark PHILCO Corporation for Surface Alloy Transistor

Absolute Maximum Ratings

Storage Temperature —65 to +140° C

Junction Temperature. +140° C
Collector to Base Voltage, Vcp —6 volts
Collector to Emitter Voltage, Vceo —6 volis
Collector Current, Ic —50 ma
Total Device Dissipation at 25° € (Note 2) 100 mw
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New design features ..... ...

the ideal general purpose Signal Generator

BRC TYPE 225-A provides these unique advantages:

* RF settability better than
*0.05%

* RF stability 0.001% for 5
minutes, 0.001% for 5 volt
line change

 Extremely low incidental FM
0.001% at 30% AM

* FM modulation from ex-

SPECIFICATIONS

RF Range:
10 to 500 me
RF Accuracy:
+0.5% (after two hour warmup)
RF Output:
RANGE:
0.1 uv to 0.1 volts (across external
50 ohm load)
ACCURACY:

+10% 0.1 to 50 K uv, 10 to 250 mc
#+15% 0.1 t? 50 K uv, 250 to 500 me
0

+20% 0.05
AM Range:

0 to 30%
AM Accuracy:

+10% at 30% AM, 10 to 250 me

+15% at 30% AM, 250 to 500 mc
AM Distortion:

5% 10 to 250 me
7% 250 to 500 me

0.1 v, 10 to 500 mc

Incidental FM:
0.001% or 1000 ¢ps, whichever is
greater, at 30% AM

FM Range:
0 to between 5 kc and 60 kc devia-
tion, depending upon trequency, in
the range 130 to 500 mc (from ex-
ternal oscillator)

Pulse Modulation:
From external source

Pulse Rise Time:

<5 pusec 10 to 40 me

<3 pusec 40 to 80 mc

<2 psec 80 to 500 me
Puise Overshoot:

<10% 10 to 100 mc

<25% 100 to 500 me
Modulating Oscillator:

400 and 1000 cps=+10%

ternal oscillator

NEW CATALOG
AVAILABLE

tncludes several new
precision test instru-
ments with exclusive
BRC design features.

This new BRC signal generator is an outgrowth
of a quarter century of experience in the design
of precision electronic instruments. Ruggedly
constructed for stability, reliability, and ex-
tremely low leakage, this instrument incorpo-
rates a backlash-free gear drive and a precision
machined piston attenuator, Complete shielding
is provided in the MOPA circuit by mounting

th

the oscillator and amplifier in separate alumi-
num castings. By simply removing cabinet end
bells, it is suitable for 19” rack mounting; an
important feature for system applications, Be-
cause of its unique FM modulation above 130
mc, it also provides for testing and calibrating
FM communication systems in the 160 and 450
mc bands. Price: $945. F.0.B. Boonton, N, J.

251,,,,.\/::”" Precision Electronic Instruments since 1934

BOONTON RADIO CORPORATION 22

BOONTON, NEW JVERSEY, U.S.A,
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'DESIGN TO-DAY FOR REI.IABI.E PERFIIRMANGE THROIJBII TIIE YEARS TO COME

Today’sclrunts mustoperaterehablyandptecxselyoverlong penods oft:me
and under a great variety of exacting conditions, The resistors you choose
must match the high performance you project for the entire system.

SAGE PRECISION WIREWOUND POWER RESISTORS give you:

Close Tolerance .... to .05% Insulation ............ 1,000 V-rms Minimum
! SR + 20 ppm/°C.  Stability ....... 5% Maximum Lifetime Drift

Beyond these characteristics, however, SAGE skills and in-
process testing methods developed through more than a
decade of specialization assure you of maximum protection

: against catastrophic failure and give Sage Resistors the
5 . Priceless Plus of Reliability . . . SAGE offers a variety of power
f‘( ratings, from 1 Watt to 50, in three basic types, as detailed

R below, with resistances to 200,000 ohms. We shall
be happy to send detailed specifications.

-

‘.\ ~
i

m‘ullll\ i e 1&
"U"( IHuh ]

11111

Check your requirements against these SAGE “Silicohm” Resistors § In M10W, M25W, and M50W Sizes

TYPE “M” METAL CLAD
In 13 sizes from 1 to 10 Watt Ratings  In 3, 5, 7, 8 and 10 WATT ratings § CHASSIS MOUNTED

y — - RESISTORS
s - 10000 - e —‘—-“’ - — Alumi housed re-
SOW 1% CSEW 1% uminum housed re
sistor§ for direct gllat'e'
TYPE “S,” SILICONE TYPE “CS” CLIPPER mounting, Type ‘M
COATED POWER RESISTORS

units feature consider-

METAL SHEATHED RESISTORS ably less heat rise " [e]

than similar units, T

Compact, light weight, single layer ‘‘Silicohm’ type The new standard in clip mounting, assembly pro- Lower Hot Spot means , S
**$" units are made to MIL-R-26C Characteristic G. tected units, Type “CS" Resistors feature metal long service life, near | .
Exclusive high temperature insulation for moisture sleeves shrunk by a Sage developed process to perfect stability (Aver- i@
environment . . . minimum dielec- conform exactly to fully insulated age resistance shift is
tric strength of 1000 V-rms ., . . — ——— type ‘‘S$" resistors. Smallest in size only 0.4% after 1000 cycled hours at recommended
precision .05% . . . T.C. of 20 and coolest in operation of compara- loads), and exceptional reliability under extreme
ppm/°C. ble units. Wattage Ratings double conditions. MIL-R18546 Characteristic G models in
A when CS is clip mounted on full heat 15 and 30 Watt Ratings. Dielectric strengths to 2500
MODEL | ratings, dii ions, resi es slnl'(. Tolerance from .05 to 5% V-rms,
WATTS | A [ Max. Ohms available,
ratings, resistances
SAIW 500 125 2.00( A - = MODEL WaTrs Max OHMS
SBIW osr_1 128 0.0 MODEL | ywarrs' | as 8+ | Mox. Ohms =
SA2W 500 187 5,00 - M10W 0 ,000
SB2W 812 187 5,00 W 3 750 250 0,000 M25w 20 50,000
2W 625 250 K CSR5W 5 1.000 2312 0,000 M50W 40 175,000
| S3W 750 2250 0_| CSS7wW 7 1.250 | 2 0.00¢
SS5W .875 ) 50,00( CSR7W 8 1,375 375 125,00f Nom oot M ing Di 7 inches
SR5W 5 .000 i 60,00( cS10W 10 1.937 375 200,00 - ! 5
[ SLSW 5 125 2 70, snominal inches MODEL A
SSTW 7 250 .312 80,000 M10W .56 625
] 375 375 25,000 . M25W .71 .78
sstow | 10 812 | 375 75.000 Write now for free samples M5OW 1.56 844
L 20 5 L sl and complete specifications.

*nominal inches

PROCEEDINGS OF THE IRE Jonvary, 1960
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MAGNETIC SHIELDS
Illustrated are a few of the stock mumetal or
nicaloy mognetic shields for multiplier photo J A M E S M l L L E N M F G’ C o‘l I N C'
tubes and cathode ray tubes. Stock shields ore
available forall populartubes. Custom designed M A LD E N

shields ore made for specia! applications. MASSACHUSETTS

D meetngs
ACTIONCRAFT
WIRE e

gical kflect Y]
MARKERS Panel discussion by ( G. M. Knaur, D
o, XK Vogelman, Dr Ely, USAF Dynamics
‘%’ /& CUSTOM MADE TO MEET ANY REQUIREMENT h ¢ e
o
'-@“ STAMPED VINYL PLASTIC SLEEVING e )
' LAMINATED SNAP-ON SPLIT SLEEVES .. &'
STAMPED SILICONE RUBBER SLEEVING NN
Permatag wire markers are furnished in bulk or carded in se- “Seor d Object T SHamd]
quence according to blue prints or wiring diagram-. A Mi M Pr ' R
AUTHORIZED DISTRIBUTOR  Phone or write for samiples and guotations. i: —_ S (3 1o o " ‘\'[ 3

RESINITE SOFT-WOUND INSULATION SLEEVING M il Proc b Mk, K
IS AVAILABLE FROM STOCK

“Soft-Wound” is a new concept in spooling and coiling in=ulation N

sleeving, It is carried in stock to meet the following mil spees: . & \iinlié ATl
MIL-I-631C. MIL-I-714A(2), MIL-1-3190. ectzont ;
“woft-Wound” reduces costs—saves time—eliminates waste. An ex- ticatior c. 10 20 59

r € m <ing  Rac iy
Dr, M

11 2058,

clusive feature found only in Resinite insulation. Request our
Borden Company bulletin RS 113 for complete details showing how »
“Soft-Wound” saves time and money, Systems, Inc.

OkLanoma Cry

II T \ctivities of the Radio Propagation Division
A c I o N c R A F P R o D U C I s of the NBS Labs,"~ Dr. K. W. Brown, National

Bureau of Standards, 10 13 59.

2 YENNICOCK AVENUE @ PORT WASHINGTON, N.Y.

(Continued on page 60A4)
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In antenna systems

KENNEDY capability

s total capabilityﬂﬂ

»
- -

capability in the field of antenna systems?

It's the capability to do the basic r & d in microwave
propagation . to design and develop the antenna sys
em . . . to manufacture the dish, the mount, and all
waveguide components, horns, etc . to provide com
plete field engineering service which includes site sur
veying, construction and erection, final checkout, and
servicing.

In short, it's the capabhility to do it all-a total service
from a single source.

P |

]
AN

ANTENNA EQUIPMENT

- D. S. KENNEDY & CO.

COHASSET, MASSACHUSETTS

EVergreen 3-1200

Ihopt Capnt Miftfsasr . . .
SATELLITE KENNEDY,INC. of CALIFORNIA
P fex TV Mastetn, Culifrme FRontier 3-2461
Doeen-tasstth SOLUTIONS & eni-w -fhur-nwdd PROBLEMS
Tracking Antennas-Radio Telescopes-Radar Antennas
“Trans-Horizon” Antennas-Tropospheric Scatter
ionospheric Scatter



Mectings

Oatana-Lincora

Lledct = F 1, a

| TEMPERATURE CONTROL EXPERIENCE: v "o St et

Possibilities,™ B, L., Dunbar, KQAL-FA 10 30 50,

. J “In | 1 &
: NG

a *lonospheric  Research With Rockets
A Satellites During IGY.” [. E. Jackson. G
Space Flight Center, NASA, 11/19/59.

x
e}
>

Eastern cooling packs for electronic subsys-
tems extend operating ranges to altitudes
where air cooling becomes ineffective. ‘Black
box’ designs can be more compact—reliable
even at five times the speed of sound.

PHILADELFHIA

The Cold War in Computers.™ Dr. M. Rubi
C HR VMex
E 10 1450

PuoeNix
These liquid cooling systems are completely
self-contained—provide such components as Electric Co. 10 20/5
pumps, heat exchangers, air impellers, reser- '
voir, coolant flow and temperature inter-
locks and similar parts.

ts
scope Projects,” J. Kobbe and C. Maoulton, Tek
tronix, Inc. 10/13 59.

Field trip to U SAF Radar Site & Telco M

Cooling capacities of existing systems
range from 1,000 to 22,000 watts dissi-
pation rates. Eastern cooling packs take
ambient temperatures from —355°C to

+55°C in stride, and perform to altitudes A Moulton.  Tektronix
of 60,000 ft. D 8340

Extensive experience in missile applica- ¢ \. L. S
tions has enabled Eastern to develop sys- lo 10 859

tems unusually compact and light as well
as highly reliable. At the same time,
Eastern is able to provide at minimum
cost equipment engineered to a specific
need by using missile-proved components

REGIN
designed to your system configuration.
Turn to Eastern for space-, weight-, Go a5 L U8 40 5
and cost-saving solutions to your hottest .
cooling problem. Write for New - e
BULLLETIN 3060. Natios iacty i
‘ ). 1. Paliares. St 11 S
10 13 50
= =" Some Modern Aspect the e i
k Sg""" 11150
‘”{. -
(5 "Et." :
'é!; e N the Sp AV
w )56 50
™ 4
i <
liquid cooling units for 50 to 50,000 watts dissipation SAGE System on the West Coast.” George

Story \If(.lella!t \FB. 10 1059
(o] » 3 ; EASTERN m, ‘ l ‘L':,:»i“. \‘[‘ (YNI". r ;‘h‘.\"lc;‘t. l(‘?f?*‘li‘u‘r.d (:t'
ik INDUSTRIES | e

PIONEERS 0F THETHERNAL rRone QLSRN I

/ - v

D Lennert, Martin Co. 11 12 59
100 SKIFF STREET “Ton w0« cnert, Aardn to
HAMDEN 14, CONN.

5
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Marvelous new “eyes” for
our defense...through

®
ke hallicrafters -

Some dark night, America’s defense may well rest upon our ability ‘\
to *‘see” what our enemies are up to. This is the urgent mission

of Electronic Reconnaissance—uncanny ‘‘eyes” with which we

can detect enemy electronic signals, and determine exactly the loca-

tion, type and capability of the signal source.

Since 1952 Hallicrafters, through its: Quick Reaction Capability
Program, has been instrumental in the rapid development and
continuous improvement of Electronic Reconnaissance systems.
Today Hallicrafters QRC is being applied effectively to an in-
creasingly broad area of military electronics, including airborne

ECM, communications, SAGE and missile systems. ENGINEERS: Join our rapidly expanding
Put this dynamic design and production force to work now. From QRC team now. For complete information
single circuit to complete system . . . for land, sea, air or space address inquiries to: William F. Frankart,
application . . . you'll get reliable answers quickly and efficiently. Director of Engineering.

MILITARY ELECTRONICS DIVISION CHICAGO 24, ILLINOIS

URGENT PROBLEMS R ELIABLY S OLVED
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NOW! Automat”cally‘ Control and Test
Complex Electro-Mechanical Systems

If you're having trouble testing complex electro-mechanical systems, it will pay
you to investigate DIT-MCO'’s 250F2M Electro-Mechanical Systems Analyzer, It
is specially designed to control and test integrated devices and their associated
wiring by simulating controlling assemblies and monitoring their action.
Each of the Analyzer’s 200 test positions can perform up to 36 independent
switching functions. Its capacity to control complex systems, therefore, is almost
unlimited. In each test position the 250F2M will:
1. Actuate all necessary resistive devices and provide termination-to-ter-
mination tests of each circuit for continuity and discontinuity.
2. Simulate conditions which allow it to operate and test each resistive
device in the circuit under test.
3. Provide for visual measurement of resistive values and time delay con-
stants where desired.
4. Provide switching capabilities which enable monitoring of circuit con-
ditions with external detecting devices.
These capabilities make it possible to achieve extremely high standards with
complex relay chassis and similar systems, thus eliminating borderline errors
which can lead to malfunction under operating conditions.
The 250F2M uses DIT-MCO's exclusive Matrix Chart to put complete circuit in-
formation right in front of the operator’s eyes. The machine is easy to operate,
easy to interpret, easy to adapt to any test. Write today for full details.

DIT MCO

ELECTRONICS DIVISION
Box 01-37, 911 Broadway
Kansas City 5, Missouri

In the Los Angeles area « In the New York Clty area
Ph. ORegon 8-6106 Ph. MUrray Hill 2.5844
Ph. OSborne 5-1123

Home Office Kansas City
Ph. HArrison 1-0011

SPECIFICATIONS:
1%

Continuity Test 5. Timer (Standard)
A. Test Voltage ... ... 28 V.0.C. A. 60 minute range, 0.2 second scale division
B. Continuity Current . w.ioe.. 1 ampere B. Accuracy 0.1 sec. per operation at 60 cycles
C. Continuity Resistance.... Timer (Optional)
-...... adjustable from 0.3 ohms to 10 ohms A. 60 minute range, 0.01 second scale division
2. Continuity-Discontinuity Test B. Accuracy 0.002% per operation *1 division
A Test Voltage ... f 28 vD.C. 6. Power Requirements
B. Continuity Current........... .. 1 ampere A. 100 to 125 V.A.C. 55 to 65 cycles (stand-
C. Continuity Resistance 0.3 ohms to 10 ohms ard timer)
D. Discontinuity Resistance. ... .. . B. 100 to 125 V.A.C. 50 to 400 cycles (op-
_...2.5 megohms reject, 3 megohms accept tional timer)
3. Short Test 7. External Energization
A. Test Voltage . A. 28 V.D.C. and 110 V.A.C., 60 cycles are
B. Test Current ... provided for external energization of re-
C. Short Resistance d lays or other resistive devices, isolated
2.5 megohms reject, 3 from test voltage.

R Raner B. Other voltages may be supplied by external
A. Range 0 to 200 megohms FeraBLoRT2YE SERSUDRIIECHYALX eLna
B. Accuracy. . ”‘_3:3% power supplies and switched as external

energization or other test purposes.

-

TIME-SAVING

GUIDE FOR...
SPECIFYING
DEFLECTION

YOKES

]

Helps speed your project. Eliminates
confusion in choosing the right yoke.

Engineers have saved countless
hours, many dollars and numerous
headaches by using this simple Guide
Sheet For Specifying Deflection Yokes.

Offered as a public service to engi-
neers by SYNTRONIC INSTRU-
MENTS, INC., YOKE SPECIAL-
ISTS, the only firm devoted primarily
to deflection yoke manufacture; there-
fore preeminently qualified to help
you specify the correct yoke for your
application. Complete line for every
military and special purpose—in pro-
duction quantities or custom designed
to your specific requirement.

Phone our nearest rep. today for
your Time-Saving Guide Sheet.
New York Area: Jules J. Bressler Co,

Phone: N.Y. OXford 5-0255;
N.J. UNion 4.9577

Philadelphia Area: Massey Associates
Phone: MOhawk 4-4200

Washington-Baltimore Area:
Massey Associates
Phone: GRanite 4-2071

Indianapolis: Joe Murphy
Phone: Victor 6-0359

Los Angeles: Ash M. Wood Co.
Phone: CUmberland 3-1201

No obligation. We are glad to help you.

HITONIC

INSTRUMENTS, INC.

100 Industrial Road, Addison, lllinois

Phone - KIngswood 3-6444
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Nearest approach to
the theoretically ideat
grid is this true frame-
grid construction.
Superior mechanical
strength is supplied
by a welded molybdenum
frame. Superior electrical
charactenstics result
from tightly wound fine
tungsten wire, precisely
positioned for Nife.

E- N

ADVANTAGES OF CBS ECC88/6DJ8

e Frame-grid construction
+ High transconductance
« High input impedance
« Low noise figure

o Cooler-operating grids

« Trouble-free coiled heater
« Dependable, long life

« Uniform characteristics

CBS ECC88/6DJ8
TYPICAL CHARACTERISTICS

One

Healer vollage
Heater current
Plate supply voltage
Grid voltage

Plate current
Transconductance

Amplification factor

Equivalent noise resistance

PROCEEDINGS OF THE IRE
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6.3v

330 mA

15 mA
12,500 umhos

33

300 ohms

Janvary, 1960

High-gain Twin Triode

FRAME
GRID

Eccss /6D)s
NOW AVAILABLE

All the advantages of true frame-grid construction are now avail-
able from CBS Electronics in the popular ECC88/6DJ8. In new or
present equipment, you can benefit from its high level of reliability.

In industrial or entertainment applications . . . in instrumentation,
industrial controls, nuclear electronics, communications and
broadcasting equipment, TV tuners, etc. . . . you will find that the

CBS ECC88/6DJ8 delivers superior frame-grid performance.

Check the major characteristics . . . constructional features . ..
and advantages. Write for complete Technical Bulletin E-369.
Order the CBS ECC88/6DJ8 from your local Manufacturers
Warehousing Distributor or from any CBS Electronics sales office,

CBS ELE CTRONICS. Danvers, Mass.

A Division of Columbia Broadcasting System, Inc.

Sales Offices: Danvers, Mass., 100 Endicott St., SPring 4-2360. Newark, N.J,,
32 Green St., MArket 3-5832. Melrose Park, llIl., 1990 N. Mannheim Rd.,
EStebrook 9-2100. Los Angeles, Cal., 2120 So. Garhield Ave., RAymond 3-9081

63A



Another Carad high power, high reliability Pulse Transformer is about to be put into serv-

ice. Carad Transformer No. 8098B, like all Carad pulse components, has been tailored to
meet specific application objectives. It is one of a series of Puise Transformers that range
in voltage values from 100,000 to 400,000 volts, and with pulse widths from .5 to 30
microseconds. | 809B Output Parameters: Peak E, KV 150, Peak |, Amps 145, Peak
P, MW 22., Load Z, Ohms =10% 1030, Pulse Width, us 1 to 5, Rise Time, us .4,
Fall Time, us 1.0, Droop at max. Pulse Width 39%. Overshoot 3% max., Backswing
18% max., Repetition Rate 600 PPS, Avg. Power, KWatts 66. Input Parameters: Turns
Ratio Pri-to-Sec 1:11, Peak E, KV 13.7, Peak |, Amps 1600, Impedance, Ohms
8.5. General: Type of Sec. Winding Monofilar, Max. Ambient Temp. 50°C, Size:
Transformer 21"x10"x14%” H, Base Plate 25”x12"x%" Thick, Weight: 122 Pounds

w—

CARAD CORPORATION
2850 Bay Road » Redwood City + California

OESIGNERS ANO MANUFACTURERS OF PULSE COMPONENTS AND SYSTEMS
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Section
Meetings

“Parametric Amplifier Dr. K. Katzebue
Texas Instruments. 10 14 59

“The 1"se of Flectronics Neuvropbyriology.”

ital. 7

NECTADY

- H
ehicle Flory, RCAL 10 59
“Digital Computer Simulation in Speech Re
search,” M. \". Mathews, Bell Telephone Lub
1171059
SouvTH CaroLing

“The DEW Line,” Admiral Sowell, Federa
Electric. 10 23/59.

SYRACUSE
Pioncer Night. Panel dizcussion with panel o
following: Dr. A. N. Goldsmith. K. A. Heising
Pratt and W. C. \Vhite. Presentation of David
Sarnoff 1959, Award to Dr. W. R. G. Baker

Tokvo

“Linear \ccelerator and Klystron Tube,
Prof. M. Chodorow, Stanford Microwave Lab.
9 0 59,

“Comments on the Institute of Radio Engi
neers,” Prof. . .\, Oliner, Polytechnic Institute ot
Brooklyn. 10, 21,59,

“Stereo  Broadcasting  Systems  Discussing
Recent Proposals,” Dr. D. H. Ewing, RCA\
10 26/39,

ToroNTO

“Wideband Scatter Equipment.” M. O, Felix
Canadian Westinghonse. 11/2 50
IRE Canadian Convention. 10 7 8 ©/50

TuesoN

“University of Arizona Nuclear Reactor,”
R. L. Chapman. University of .\rizona, 10 23 50

Tuisa

Tour of American .\irlines Facilities. Com
mentator- -\W. Welder. 10/22 59,

“Characteristics and Applications of Solion
Electrochemical Devices,” C. D. Anderson, Texa-
Research \ssociates. 11/19 §9,

WASHINGTON

“Space Surveillance,” R. L. Easton, U. 8
Naval Research Lab. 10 § 30,

“Men, Money and Management,” Rear Ad
miral R. Bennett, U. S. Dept. of Navy. 11/2 59,

\WESTERN MICHIGAN

Annual Business Meeting. 6 /10,59,
“Miniature Airborne Military Electronic De
vices,” C. \'an Namen, Lear, Inc, 1078’50,

AVINNIPEG

Annual Stag Meeting. 10/2 59,
Field trip to Grand Forks, N. D, to Visit SAGE
Headquarters. Film on NORAD shown, 10/17/59.

{Continued on page 66A)

Use your
IRE DIRECTORY!

It's valuable!
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For ALNICO MAGNETS—Stock or Special

M atenials

Cast Alnico Magnets are most
commonly madein Alnico V, VI or
I11. Sintered Alnico Magnets us-
ually are made in Alnico I, V or
VI. Special permanent magnet ma-
terials suplied by Arnold include
Vicalloy and Arnox III and V,

Engineering Data

Write for your copy of Bulletin
GC-106C, a general catalog of all
Arnold products. It contains useful
data on the physical and magnetic
properties of Alnico magnets. Lists
stock ttems and standard toler-
ances for cast and sintered mag-
nets—also stock sizes and pertinent
data on tape cores, powder cores,
C & E cut cores, etc.

ADDRESS DEPT. P-O1

PROCEEDINGS OF THE IRE

“ Specify “ARNOLD”’

OUR best bet for a source of Alnico

permanent magnets and assemblies is
Arnold—producer of the most complete
line of magnetic materials in the industry.
We can supply your need for any size,
shape, or type of Alnico magnet. Weights
range from small sintered parts weighing
less than a gram to large castings of 80
lbs. or more.

Special assemblies such as rotors, travel-
ing wave tube and magnetron magnets,
etc., may be supplied aluminum-jacketed
for easy mounting and added protection
of the magnet—and magnetized and sta-
bilized as desired. Large magnet assemblies

may also be supplied for mass spectrometet
and other measuring applications, where a
high degree of stability and uniformity of
field is required.

For your convenience, we catry a wide
range of the more popular sizes and types
of Alnico magnets in stock for immediate
shipment. Unsurpassed plant facilities
assure quick delivery of all special orders.

® Let us handle your permanent magnet
requirements, or any tape core, powder
core ot other magnetic material specifica-
tion you may have. Get in touch with
The Arnold Engineering Company,
Main Office and Plant, Marengo, 1ll.

7013R

#ARNOLD

SPECIALISTS in MAGNETIC MATERIALS

BRANCH OPFICES und REPRESENTATIVES in PRINCIPAL CITIES
Find them FAST in the YELLOW PAGES

Janvary, 1960
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Measure fractions of a microvolt ...approaching the Johnson noise limit...
with Beckman DC Breaker Amplifiers. These high gain, low drift amplifiers
are insensitive to vibrations, provide fast response and feed outputs directly
to standard recorders. This means you can measure dc and low frequency ac
voltages which were impossible or too tedious with devices like suspension
galvanometers. A few applications include use with ultra-precision bridge cir-
cuits for measurement of differential thermocouples, nerve voltages,and other
extremely low voltages. For detailed specifications write for Data File y-1-11

Beckman’
Scientific and Process [ Instruments Division

. . Beckman Instruments, Inc.
* Note low noise level...less than .003 microvolt 2500 Fullerton Road, Fullerton, California

New single row Taper Pin Ter-
minal Board available in 10 or 20
feed-thru type taper receptacles,
single and double feed-thru con.
nections. Ideal for computer and
data processing programming,
multi-channel communications
systems, etc.

EASY TO .

MOUNT AND STACK
TPB-20-5

Barriers across both faces increase
creepage path; elongated holes
facilitate mounting; nesting pro-
jection and recess aid stacking.
Brass receptacles provide low con-
tact resistance. 14 |bs. min. pull out

Gen-Pro boards have passed Navy
2,000 ft. Ib. high shock requirements

with standard solderless taper pins. os specified by MIL-S-9018.
Molding compound is MAI-60 (Glass
Alkyd) of MIL-M-14E. WRITE NOW FOR FURTHER DETAILS

GENERAL PRODUCTS CORPORATION
Over 25 Years of Quality Molding

UNION SPRINGS, NEW YORK TWX No. 169

A zeeten

SUBSECTIONS

BUENAVENTURA

*Some  Military Aspects of the Space Age,”
I. Kchurgi, Douglas Aircraft, 10 21 /59,

“The Potential Uses and Abuses of Gigantic
Machine Memories,” Mr. Benson, Benson-Lehner
Corp. 11,/13/59.

BURLINGTON

“Deposited Carbon Resistors,” N. B. lealey,
[uternational Resistance Co.: “Metal Film Re-
sistors,” R. W, Hamilton, International Resistance
Co.: “Resistors of the Future,” 11, A, Clark, Inter
national Resistance Co. Tour of International Re
sistance Company s taetlities. 1030 59,

FEas1ERN Nortit CaroLiNa

Tour ol Microwave Carrier Equipment Mann
facturing Plant. Commentator Henry lorne, 111,
Kellogg Co. 10 9 /59,

Meatnns

FField Trip Inspection of the IBM 705 Con
puter. 7,30 59,

*.\ Preview of Plans for an xpedition to Study
the Forthecoming Solar Eclipse,” Prof, |. Freimuth,
Southwestern at Memphis, 8./28 59,

MERRIMACK VALLEY
*Use of Educational \ids in Electronies,”™ Dr.
1. E. Stockman, Merrimack College. 10/19/59.
NEwW Hamrsaire

“Ceramic Tube Developments,” J. LeVan,
Sanders  Associates, Inc; *A Two-Port Cross
Field Micro-Wave Device,” I. Klire, Sanders

Associates, Inc. 10/22 59,

READING

“Recent Sophistications in Commmnications,
IZ. M. Nol, Writer. 9 16 59,
“The Brains in Telephone Switching Systems,”
L. A. Moretz, Bell Tetephone Company, 10/21/59,
SANTA ANA

“Traffic Control Through Electronic Devices,”
Dr. D. Gerlongh, Thompson-Ramo-\Wooldridge
Corp, 1027 59,

Sanita Barpara
“Explorer V'L and Other Space Satellites,” Dr.
G. Mueller, Space Technology Labs. 10 20 59,
SOUTHWEST ONTARIO
“Ilistory and Use of Steren-Sound,”™ |, Allen,
K.L.A. Indostries, 10,20 59,
WESICHESTER

“IFeedback, Life und Reliability of Feedback
Amplitiers,” Dr. A, Uiga, Ballantine: “Sampling
Qscilloscope.” K. Magleby, DuMont, 10,27 /59,

WES1ERN NORTH CAROLINA
Tour of WSOC-TV Studio Facilities, Com
ments by L. L. Caudle. 10/20/59,

1960
Radio Engineering Show
March 21-24, 1960
New York Coliseum
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NOW...every volume tester of semiconductor

devices can profit with @m&ﬁf

(TiI's Sequential Mechanism for Automatic Recording and Testing)

This new automatic testing-recording system offers
you greater speed. more consistent accuracy. and lower
unit testing costs than are obtainable by any hand testing
means. Whether your requirements are Engincering
Studies, Quality Assurance. Quality Control or Reliability
Testing of semiconductor devices. SMART will add
greatly to the efficiency of vour operation.

The standard SMART machine enubles you to meas-
ure up to 16 different d-¢ parameters of a transistor or
other semiconductor device and record these data within
12 seconds. A minimum time of .3-second is required to
test cach parameter and an additional 2-second records
the intelligence on an IBM 326 Summary Punch or other
digital recording device. Using all 16 parameters. of
course. 300 transistors may be tested per hour: however.

=m comm
A~, o ' .I
- 8

1
lcBo Ceg

fewer parameters would be desired on most testing runs
and upwards of 500 semiconductors,/hour could be han-
dled easily.

Sixteen programming modules permit you to skip. hold,
or delay individual tests as well as control the level of
biasing supplies. You may record actual parameter values
or ~et the machine for rejection limits only. Overall sys-
tem accuraey is 1% of full scale rcadout.

The highly versatile SMART. with auxiliary consoles.
may also be used for small signal h parameters: pulse,
high frequency and power testing; and with environmental
equipment in many tyvpes of factorial analyses. Also. the
system may utilize scanning units for production runs,
thus adding another high speed automatic feature.

Request Bulletin A-701 for additional information. To
solve your specialized testing problems on electronic com-
ponents such as transistors. diodes, capacitors. resistors.
and inductors. call TI's experienced application engineers.

AV

TEXAS INSTRUMENTS

I NCORPORATED

GEOSCIENCES & INSTRUMENTATION DIVISION

3609 BUFFALO SPEEDWAY ®* HOUSTON 6. TEXAS
CABLE: TEXINS

BVceO Pr FE



MOTORS

Sub-Fractional H. P,
H.P. 1/500 to 1/2

CPS 50, 60,400 or
variable

1,2,0r3
115, 230. Also
specials

motors

blowers

Phase

fans Velts

Speeds to 3600 at
60 cps
to 24000 at
400 cps

BLOWERS

OUR FIELD
CFM to 750 max. ENGINEERS WILL
Types Single, double, G apiy Assist
. mlve”rted . YOU IN YOUR
Housings 2% to 112",  coouinG
Venical, overall PROBLEMS
Mountings Flange, foot,

cone

FANS

to 1000 max

Types Axial, vane axial
W ALTIMATIC ®

Blades 2" t0 12"
Mountings Venturi, foot,

CFM

Air-Marine motors and cooling units
have been designed and tested to
meet the specifications of both the
military and industry.

air - marine motors, inc.

369 Bayview Ave.
Amityville
L1, N.Y,

2221 Barry Ave.
Los Angeles
California

in Canada AAE Limited, Weston, Ontario
WRITE TODAY FOR OUR NEW CATALOG

68A

Wellesley Dodds (S\'45), manager of
Varian Associates’ traveling-wave tube
and backward-wave oscillator develop-
ment department,
has been made vice
president of engi-
neering and a mem-
ber of the board of
directors for Bomac
Laboratories, Inc.,
a Varian subsidiary
located at Beverly,
Mass. As Bomac's
vice president of
engineering, he will
head all rescarch
anddevelopmenton
present and future product lines, including
radar switching tubes, magnetrons, sili-
cone diodes and duplexers.

He is also chairman of the working
group on microwave tubes of the advisory
group on clectron tubes for the 7. S, De-
partment of Defense.

Before joining Varian in 1950, he was
with Radio Corporation of \merica for 13
years, serving as rescarch engineer and
manager of RCA’s tube division's micro-
wave tube advanced development pro-
gl After reveiving the MLS. devree in
physics at the University of Kansas, and
before joining RCA, he was in university
teaching and rescarch.

Mr. Dodds holds several patents in the
lield of microwave tubes and circuits and
is a member of Sigma Xi, Sigma I’i Sigma,
and Pi Mu Epsiton.

\VE

Donbs

,
e

Dr. Paul M. Erlandson (S\'50)), has
boen named Director of Research of the
Schlumberger Well Surveving Corporation
and will head the
company’s theoret-
ical  and  experi-
mental programs in
physics, mathema-
tics, and related
engineering sciences
atits Research Cen-
ter in Ridgelicld,
Conn. He was for-
merly  Director of
P’hysics Rescarch
for Continental Can
Co. in Chicago, 111
Prior to that he was Assistant Viee Presi-
dent and Chairman of the Physics Depart-
mient of the Southwest Research Institute,
San Antonio, Texas.

A graduate of the Massachusetts Insti-
tute of Technology and of the University
of Texas, where he received the Ph.1). de-
gree in Physics, Dr. Erlandson is a Senior
Member of the Instrument Society of
Anmerica, and a member of the Optical
Society of America, the Acoustical Society
of America, and the American Physical
Society.

P. M. Krtaxpsox
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]

The appointment of Dr. William G.
Hoover (A'“H-M'35), professor of electri-
cal engineering at Stanford University, as
technical director of Granger \ssociates
has been announced by Dr. John V. N.
Granger, president.

Dr. Hoover has been director of Stan-
ford’s Ryan ligh VYoltage Laboratory
since 1957, He will retain an association
with the University’s academic and re-
search activities.

With Granger \ssociates, he will super-
vise the company’s expanding technical
programs with particular emphasis on
pulse systems, microwave tube applications
and advanced circuit techniques, Dr.
Granger said.

\\ native of Pucblo, Colo., he spent his
vouth in San Mateo and Burlingame on the
San Francisco Peninsula. He received the
B.\., Electrical Engineering and I’h.D, in
1215, degrees from Stanford, the latter
awarded in 1936.

tHe was emploved by Westinghouse
Electric and Manufacturing Co. from 1929
to 1931, returning to Stanford in 1932 for
advanced studies and to teach.

T'he new Granger technical director has
had extensive experience in lightning pro-
tection  and  caroma hreakdown,  radar
modulator and pulse transformer design
and in pulse circuitry.

In recent years he has been a consult-
ant to Granger, Pacific Switchgear Di-
vision of Federal Pacific Electric Co.,
Stanford Research Institute, Ampex Corp.,
General  Electric Co.,  Allis-Chaliners
Manufacturing Co., Grumman .\ircraft
Engineering Corp., Dahno-Victor Co. and
Dale Products, Inc., among others.

\ registered professional engineer in
the Srate of California, he is a member of
the American Institute of Electrical Engi-
neers, Sigma Xi, Tau Beta Pi, the Ameri-
can Society for Engineering Education and
P’hi Beta Kappa.

°,
Qe

Promotion of Dr, Joseph F. Hull
(NS, to Director of the Research l.abo-
ratory of the Litton Industries Electron
Tube Division has been announced by
Dr. Norman Moore, Division General
Manager.

Dr. Hull has been Chief Scientist of
the San Carlos, Calif., laboratory since
April, 1955, working primarily in the
fields of backward-wave oscillators and
crossed-field devices. He received the
B.S.EE. degree from the University of
Wisconsin, the M.S.E.E. degree from Rut-
gers University and the D.S.E.E. degree
from the Polytechnic Institute, Brooklyn.
Prior to joining Litton Industries, he was
emploved with the General Electric Re-
search Laboratory and the Signal Corps
Fongineering Labs.

,
s’

(Continned on page 70-4)
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FOTOCERAM circuit board blanks are made using the micro-accuracy of photography. All
hales and shapes are produced by simple expasure to light, heat, and an etching aperatian.

No bending, bowing or delaminating with a
FOTOCERAM printed circuit board

Made of one solid piece of Fotoceram material, these
printed circuit boards can’t delaminate, because there are
no laminations—the problem of bending, twisting and warp-
ing are eliminated, even under high ambient temperatures.

Dimensional stability is so great you'll want to use them
for environmental stress tests.

Through-hole plating presents no problems, either. We
plate through the hole uniformly with the same conductor
material. Thermal conductivity, as well as electrical con-
ductivity, is exceptionally good. You can even make a solder
bridge over a hole with no gap and without a wire.

Resolderability is excellent—we've removed and resol-

PROCEEDINGS OF THE IRE January, 1960

dered components over fifty times on a Fotoceram board
without damage to runs or holes.

In addition, Fotoceram boards provide good adhesion,
exceptional pull strength, zero water absorption. They are
non-flammable, never blister.

We are now equipped to produce Fotoceram printed
circuit boards in quantity on a mass production basis and
at a practical cost.

For more information, write for our data sheet to
Corning Glass Works, 542 High Street, Bradford, Pa.
Or contact our sales offices in New York, Chicago or
Los Angeles.

@] CORNING ELECTRONIC COMPONENTS

69A
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New Series of Sprague Cylindrical-Style Radio Interference Filters: top row, I. to r.—4JX14, 5JX94,
1JX115, 20JX15, 50JX20 bottom row—5JX27, 1JX54, 1JX113, 1JX117, 2JX49, 1JX118.

New Series of Small, Light
Radio Interference Filters

The new cylindrical-style radio
interference filters recently an-
nounced by Sprague Electric
Company are the smallest and
lightest filters of their type avail-
able for military and industrial
electronic and electrical equip-
ment. Their basic design was
pioneered by Sprague in order
to achieve maximum miniaturi-
zation,

This new series of standard
filters, believed to be the most
complete in the industry, ranges
in current rating from 5 milli-
amperes to 50 amperes covering
the majority of applications.

The natural shape of the
rolled capacitor section and of
the toroidal inductors dictates
the cylindrical. form. All filters
have threaded-neck mountings
for use on panels or bulkheads.
This assures both the proper
isolation betweeninput and out-
put terminals as well as a firm
peripheral mounting with mini-
mum impedance to ground.

Listed in Sprague Engineer-
ing Bulletin 8100 (available
upon request to the Technical
Literature Department) are 68
of the more popular low-pass
filter designs intended for use
as three-terminal networks con-
nected in series with the cir-
cuits to be filtered. The excel-

lent interference attenuation
characteristics reflect the use of
Thrupass® capacitor sections.

Since maximum effectiveness
of filtering involves elimination
of mutual coupling between in-
put or noise source and output
terminals, filters should be
mounted where the leads being
filtered pass through a shielded
chassis or bulkhead. The
threaded neck mounting is de-
signed to give a firm metallic
contact with the mounting sur-
face over a closed path encir-
cling the filtered line and to
eliminate unwanted contact re-
sistance so that the theoretical
effectiveness of these units is
realized in practice.

Typical insertion loss is de-
termined by measurements
made in conformance with Mil-
itary Standard MIL-STD-220,
Minimum curves for specific fil-
ters are available upon request.

For assistance in solving un-
usual interference, rating, or
space problems, contact Inter-
ference Control Field Service
Manager, Sprague Electric Co.,
at 12870 Panama Street, Los
Angeles 66, California; 224 Leo
Street, Dayton 4, Ohio; or 235
Marshall Street, North Adams,
Massachusetts.
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direct-current

TACHOMETER
GENERATOR

permanent-magnet

APPLICATIONS

O SERVOS The highly linear output
and wide speed range are ideal
for velocity or integrating servos.
Llow driving torque permits its use
as a damping or rate signal in all
types of servos.

O INDICATING TACHOMETER Match-
ing indicating meters available
from stock in various speed ranges.

O SPEED TRANSDUCER Ideal for use
as a speed transducer in connec-
tion with fast-response direct-writ-
ing oscillographs.

FEATURES
O SIZE Miniature. Approx. Dia. 1% ”.

O OUTPUT Various models with out-
puts as high as 24 v/1000 rpm.

O LINEARITY Linearity from 0O to
12,000 rpm is better than 1/10 of
1% of voltage output at 3600 rpm.

O BRUSH LIFE Better than 100,000
hours (10 years} of continuous
operation at 3600 rpm.

O BIDIRECTIONAL OPERATION Out-
put in either direction is held to
a Y of 1% tolerance.

O RIPPLE The rms value will not ex-
ceed 3% of the d-c value at any
speed in excess of 100 rpm,

O CONSTRUCTION Aiuminum hous-
ings with protective treatment;
stainless steel shafts; fully shielded
ball bearings; Mylar insulation.

*
SEND FOR COMPLETE DATA

SINGLE UNITs FRom $ 2 2 .50

quantity discounts

e S

PRODUCTS CO

IN(OP?PP00ar1D
Main Office
1086 Goffle Road, Hawthorne, N. J.
Western Office
14736 Arminta Street, Van Nuys, Cal.
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WESTINGHOUSE SILICON POWER TRANSISTORS

2N1015
2N1016
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TRUE VOLTAGE RATINGS

Guaranteed by 100% power testing

This Power-voltage Test consists of testing the transistor
in common emitter configuration under all bias conditions
in the area defined by the TRUE voltage rating of the
transistor (V¢); the constant power dissipation curve
for the transistor (150 watts); and its rated current (2
amps for 2N1015 and 5 amps for 2N1016).

The voltage at which alpha equals one, and other voltage
ratings commonly given for transistors such as Vcgs,
Veenr, Veex and Vepo, are abore the voltage rating given
to these transistors.

Each Westinghouse silicon power transistor has been com-
pletely tested throughout its rated voltage-power-current
region before shipping. Thousands of transistors perform-
ing under all types of operating conditions have proved the
validity of this method of TRUE voltage rating.

TRUE voltage ratings from 30 to 200 volts give you com-
plete freedom in designing your equipment—you can op-

erate Westinghouse silicon power transistors at the manu-
facturer’s ratings without risking transistor failure. This
TRUE voltage rating of Westinghouse silicon power tran-
sistors coupled with their still unequaled low saturation
resistance and low thermal drop makes them an ideal first
choice for military, industrial and commercial applications.

[ . . T; max. E'Therml drop

Type Ve B (min) Rs (max)  lc A(max) operating | to case (max)
2N1015 30
2N1015A | 60 10 .75 ohms J°CIW
2N1015B | 100 |(r1c=2 amp |@lc=2amp 15 150°C
2N1015C | 150 19 =300 ma
2N1015D | 200

2N1016 30

2N1016A | 60 10 .50 ohms J°CIW
2N1016B | 100 |@!c=5amp |@Ic=5 amp 1.5 150°C
2N1016C | 150 te=750 ma
2N10t6D | 200

*TRUE voltage rating (The transistors can be operated continuously at the Vce listed for
each rating.) |

you caN 8E SURE...iF nsWCStlngh()use

Westinghouse Electric Corporation, Semlconductor Department, Youngwood, Pa

PROCEEDINGS OF THE IRE Janvary, 1960
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J. T. Lindsay Brown (\'37-\"\"39-

| | | M'53) has recently joined Gordos Corp., CRYSTALS
Al where he will head the evploratory develop Standard of excellence for the crys-
—r 5\\_/: nent of mercury- tal industry. Produced in frequen-

poodoocd’ wetted relavs and
FIRST IN dry-reed switches.

MILLIMICROSECOND He recently re-
INSTRUMENTS tired after 44 years

of research and de-
velopment with

Fastest Bell Telephone
- 5 Laboratories  and,
Most Sensitive & Versatile L

previously,  with
Sampling Millimicrosecond Western  Electric
: gsci"osco e Co. He holds 20 . ’ CRYSTAL

p patents, and wus 1. T. L. Brows FILTERS

Risetime: Max, Sweep Rate: responsible for the

cies from 500 Kk.c. to 200 mc. to
meet government or your own spe-
cifications, Standard size or Sub-
miniature; Glass or Metal Cases;
Plug-in or wire leads.

0.3 millimicroseconds 0.05 mu_s%c (with origination and development of Bell Sys- from 1 m.c. to 30 m.c.. with band
sf,':;'}"'('(fyno,s':"r/]‘!;: t,'e";: It'haf\r tem mercury-wetted relays, In the large width of 0.1% to 0.8% of center
30:1 at Full Scale .02 musec) number of communication and defense frequency.
Deflection applications where these are now used, . . .
the new design principles which they em- For additional information on your

specific needs, write. wire or phone
us. Our research section will be
glad to assist you.

ploy, are recognized as an ontstanding
contribution to switching,

A graduate of College of the City of
New York, Mr. Brown is a member of

the \.[.E.E. and the Acoustical Society of ELECTRONICS
America o ( ( Dmoq COMPANY
o Mt. Holly Springs, Pa.
Phone: HUnter 63411

(Contmued on 7N

o7 HIGHEST ELECTRICAL
& MECHANICAL Effcccency!

LUMATRON
Model 12AB

Has set the standard in quality.
Uses Tubes —
for faster speeds
greater sensitivity
higher stability

Now in use at
Bell Laboratories
MiT—Lincoin Laboratory
Bureau of Standards

Transitron Electronics, inc. ket Co L J

Hughes Semi-Conductor Div. \mpfo‘“” positive co unted Ry [

Naval Research Laboratory qurfaces: ontacts ™M° \cakag® Pl it eable
Texas instruments, Inc. ‘“2 e {ength- 4 Socket increasit® NG Clamp in top

and many others

First with a complete line of millimicrosecond a e —
instruments, including: Oscilloscopes, Sampling e 0 25 . ° -
Units, High Impedance Probes, Sync Trigger ¢ \ ye line Ao, -
Units, Pulse Generators. Accessories, Auta, 72.C Aps- B e
matic Test Equipment log s, Ter na mounting.
WRITE FOR SPECIFICATIONS TO DEPT. P-1 (343
LUMATRON ELECTRONICS, INC.

68 URBAN AVENUE, WESTBURY, L. I., NEW YORK

HowarD B. JONES DivISION

CINCH MANUFACTURING COMPANY

CHICAGO 24, ILLINOIS
DIVISION OF UNITED-CARR FASTENER CORP.
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Problem: HYDROSPACE

Hydrospace — concept of space in ocean, motion through an opaque
medium — offers a complex of challenge unique in engineering. To
solve this tri-dimensional riddle, Raytheon’s Submarine Signal
offers an equally unique concept — industry’s first ASW CENTER.

Now under construction, the Center will be a single activity
devoted to research, development and production of detection,
navigation, communications and fire control equipments.

Prime programs concern pro and anti-submarine warfare, ad-
vanced systems studies, oceanography. Product vehicles are:
submarines; surface and hydrofoil ships; air and underwater
drones; missiles; helicopters. Pressure, opacity, dense packaging
necessitate the highest level of technology.

For information on select staff openings in several technical
specialties, write: Mr. Donald H. Sweet, Executive & Engineering
Placement, Raytheon Company, 624 G Worcester Road, Fram-
ingham, Massachusetts (suburban Boston).

SUBMARINE SIGNAL

GOVERNMENT EQUIPMENT DIVISION

S
| &

£ | Y .
SUBMARINE AIRBORNE SYSTEMS HEAVY SANTA
EXCELLENCE SIGNAL ELECTRONIC MANAGEMENT ELECTRONIC BARBARA

IN ELECTRONICS



If noise annoys you...

FORCE IT DOWN WITH |

. . . and get typical receiver
noise figures of 5.5 to 6.0 db!

UP TO A FULL DB BETTER THAN 1N21E's
Used in conjunction with a 30 me IF of
1.5 db noise contribution, these typical
noise figures are attained in receivers
operating from 300 to 4000 mc. . . up
to 1 db less than Microwave’s famous
low-noise E-series diodes! The 1N21F
diodes are directly interchangeable
with other diodes of the 1N21 series.
WIDE APPLICATION

A major application is as a low-
noise mixer diode following a low
noise parametric amplifier in the 100
to 3000 mc range. Others include:
UHF scatter, TV, telemetering, mi-
crowave links, radio navigation and
astronomy, long range radar, and com-
munications receivers,

COST REDUCTIONS

A significant cost reduction in UHF
receiver RF front ends is possible by
substituting this diode for the RF
vacuum tube preamps, associated
power supplies and other accessories

76A WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE
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previously required for low-noise fig-
ure performance.

HOW TO GET BEST RESULTS

In receivers designed for 1N21C or
IN21E diodes, maximum noise figure
improvement is obtained by retuning
RF match, adjusting local oscillator
injection for lowest noise figure and
the IF matching transformer for op-
timum IF impedance match of the
1IN21F. For minimum receiver noise
the 1IN21F should be matched into a
low noise IF preamplifier using WE
5842 triodes or similar tubes.
AVAILABLE NOW in production quan-
tities, Write or call for data and prices.

e

MICROWAVE
ASSOCIATES, INC,

BURLINGTON, MASSACHUSETTS
BRowning 2-3000 — TWX 942

DUBL-PLUG

DUAL ELECTRICAL CONNECTORS

SHIELDED/INSULATED
TYPE

INSULATED TYPE
N

SHIELDED/INSULATED AND
INSULATED TYPES AVAILABLE

ALL CONDUCTING METAL
PARTS GOLD-PLATED

NYLON BODIES ON INSULATED
TYPES AVAILABLE IN 6 COLORS

DUB-L-PLUG Dual Electrical Connectors are valu-
able accessories for making quick connections to
SUPERIOR 5-WAY and similar binding posts
mounted on 3, centers. Completely recessed
integradl banana plugs prevent accidental short-
ing. Captive black and white thumbnuts permit
ready circuit and polarity identification, Wiring
connections to insulated DUB-L-PLUGS can be
made by center hole clamping, spade lug, clip-
tead, banana plug or looping and clamping.

SHIELDED /INSULATED DUB-L-PLUG

Used where protection
from stray fields is de-
sired as in high imped-
ance testing., Supplied
with sturdy die-cast
chrome-plated case that
can be removed if only
insulated plug is needed.
Has grounding banana
piug that can be re-
moved when used with
2-wire ungrounded cir-
cuits. Nylon body sup-

plied in black only.

INSULATED DUB-L-PLUG

Ideal for making rapid
connections in power
circuits and electronic
and electrical applica-
tions where shielding is
not required. All metal egrzege, 4%
parts are recessed for '
maximum safety of user
and equipment, Design
permits stacking of sev-
eral DUB-L-PLUGS if de-
sired. Nylon bodies sup-
plied in red, white, blue, yellow, green or black.

[T ey
reemmmeem e -

D
:
D

[ Sl P,
Romnomonnnosd

WRITE FOR DUB-L-PLUG DATA SHEET

THE
SUPERIOR
ELECTRIC

® COMPANY

907 Tripp Avenue, Bristol, Connecticut
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Because there’s a BUSS or FUSETRON fuse
to fit Your Every Electrical Protection Need.

With the world’s largest fuse re-
search laboratory plus 44 years of
experience in solving electrical pro-
tection problems — it isn’t surprising
that BUSS has the most complete line
of fuses in the industry.

The BUSS and FUSETRON
fuse lines includes:

Single-element fuses for circuits
where quick-blowing is needed,
such as for instrument protection.

Single-element fuses for normal
circuit protection.

BUSS fuses are made to protect - not to blow, needlessly.

Dual-element, slow-blowing fuses
for circuits where harmless current
surges occur.

Indicating fuses where signal must
be given when fuses open, or to
activate an alarm.

BUSS and FUSETRON fuses range -

in gize from 1/500 amperes up — and
there’s a companion line of fuse clips,
blocks and holders. Whatever your
fuse requirements, the chances are
more than good there’s a BUSS or
FUSETRON fuse to satisfy them.

BUSS makes a complete line of fuses for home, farm, commercial,
electronic, electrical, automotive and industrial use.

If you have a special protection prob-
lem . . . extensive BUSS laboratory
facilities and a large engineering staff
are at your disposal to help you save
money and engineering time.

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

BUSSMANN MFG. DIVISION,
McGraw-Edison Co.
University ot Jefferson, St. Louvis 7, Mo.

TRUSTWORTHWY NAMES W
ELECTAICAL PROTECTION
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FIRST Airborne Doppler Radar Navigation System

' @ IRE People

(Cowinned trom page 74.:4)

* L] offe * L L]
with Simplified Transistor Circuitry

T Bernard Hecht (M'45-S\I'54), Quality
uses HERMES CRYSTAL Fll ER Control Consultant, has been appointed
by the U S, International Cooperation
Adminmstration for
an important tem-
porary assignment
in Isracl. He will
work with the Is-
raeli  Institute of

Callins Doppler Radar Navigatian Sys-
tem DN-101 measures the Doppler Fre.
quency Shift in each of three beams to
determine velocity components of the

LINE aircroft, Productivity in the
OF Vs establishment  of
FLIGHT / modern  scientilic
GROUND quality control or-
Al ganizations and
methods in the o
& voung  and  fast i, LRIe:
50 growing industrial
— 2 firms of that country. He will work in con-
- / &4 junction with the U. S. Overseas Mission
> /S T = in Tel Aviv, Isracl.
/S T 330 Mr. Hecht was recently elected to the
/S~ E20 grade of Fellow of the American Society for
< Quality Control. lle expects to return to
10 the United States after the first of the
vear and will resume his regular activities
in the tirm of Bernard Hecht and Associ-

155156 157 158 159 160 161 162 163164

FREQUENCY.KC ates, Los Angeles, Calif.

Typical Doppler Signal Spectrum super- o
imposed on atltenuation characteristic “
curve of Hermes Crystal Filter, Model

Hermes Crystal Filter, Model 669 U, 669U. Peak of curve shifts as velacity

William J. Hildebrandt (S'49-A'50-

used in Collins Dappler Radar Navi- changes.
gation System DN-101 measures
3% L x 3% W.x 1" H.

Collins DN-101 Doppler Radar Navigation System is an airborne
radar transmitting and receiving system which directs three beams
of X-band energy towards the earth and then accurately measures the
amount of frequency change between the transmitted and reflected
signals to determine the lateral, vertical, and horizontal velocities of
the aircraft.

In order to eliminate an undesired leakage sideband in the Radar
Sensor, a system selectivity with a very sharp cut-off on the lower
frequency end of the passband had to be provided. Hermes Crystal
Filter, Model 669 U, not only met this requirement by establishing
the desired selectivity in the second IF amplifier but also made it pos-
sible to reduce the number of transistors in the accompanying circuit.
Close cooperation between the engineering departments of the two
companies contributed to the rapid solution of this critical selectivity
problem. Hermes Crystal Filter characteristics, Model 669U . . .
Center Frequency is 159.0 Kc. Bandwidth at 2 db is 6 K¢ min.
Attenuation increases from 2 db to 53 db in 8.1% of the passband.
Insertion Loss is 10 db max. Temperature Range is —40°C to
+55°C.

Whether your selectivity problems are in transmission or reception,
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 is available to experienced circuit
designers. Send Résumé to Dr. D. 1. Kosowsky.

Hel‘mes Electronics Co.

E 75 CAMBRIDGE PARKWAY + DEPT 8 + CAMBRIDGE 42. MASSACHUSETTS

M'56), has been promoted to the position
of Development Iingineer with managerial
responsibility  for
Applied Research,
Component De-
velopment, and the
IZlectro-mechanical
Laboratory of Un-
derwood Corp.

He received the
B.S.ME degree
from Stevens Insti-
tute of Technology
and the MS.E.E.
degree from Uni-
versity of Connee-
ticut. Over the past cight vears he has
specialized in electro-mechanical engincer-
ing and digital computer systems. He is a
Lecturer in Electrical Engineering at the
University of Connecticut Graduate School
and holds membership in Tau Beta Piand
Phi Kappa Phi.

W, J. HILDEBRANDT

o,
o

The appointment of Dr. R. J. Filipow-
sky (A'50), as the Head of the newly-
formed Advance Development Depart-
ment has been announced by Collins
Radio Company, Western Diviison in
Burbank, Calif.

In his new position he will be responsi-
ble for the direction of research in the
field of digital data communication.

He received the M.S. degree and the
D.Sc. degree from the Technical Univer-
sity of Austria. Prior to joining Collins, he
was Professor and Head of the Department
of Electronics at Madras Institute of
Technology in India, and fater became Ad-

(Continued on paye 824)
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Ctandand Bws&uwgb
ov Special Du'g_ws

! FROM ONE COMPLETELY INTEGRATED SOURCE

AUITE — with its completely equipped facilities
for producing high quality, vacuum-tight,
ceramic-to-metal seals — is geared to meet all
your requirements for high alumina ceramic-
metal components. From design to finished as-
sembly, every manufacturing step — including
formulating, firing, metalizing and testing—is
carefully supervised in our own plant. Result:
effective quality control and utmost reliability.

Hermetic seals and bushings made of high
alumina Alite are recommended for electrome-
chanical applications where service conditions
are extremely severe or critical. Alite has high
mechanical strength and thermal shock resist-
ance. It maintains low-loss characteristics
through a wide frequency and temperature
range. It resists corrosion, abrasion and nuclear
radiation. Its extra-smooth, hard, high-fired glaze
assures high surface resistivity.

ALITE DIViSION

102-G

PROCEEDINGS OF THE IRE Janvary, 1960
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To simplify design problems and speed delivery,
Alite high voltage terminals, feed-throughs and
cable end seals are available in over 100 stand-
ard sizes. However, when specifications call for
special units for unusual applications, you can
rely on expert assistance from Alite engineers to
help you take full advantage of Alite’s superior
properties.

Write us about your specific requirements today:

WRITE FOR HELPFUL FREE BULLETINS

Bulletin A-7R gives useful cam-
parative data. Bulletin A-40
describes Alite facilities and
camplete line aof Alite Standard
Bushings.

New York Office — 60 East 42nd St.

79A
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CLARIE

NEW...

Clare printed circuit relays,

custom built to your design,
offer sensational savings

in space, weight, and cost

for modern data processing
and other high speed
switching devices



Relay mounted on your circuit board

This outstanding relay assembly permits single or l
multiple installation of CLARE mercury-wetted con- m
tact relays in the small space of a printed circuit }r
board. It plugs into a console in the same manner rl'g

5 5 9 D il
as the IOglC circuit 1t serves. ' ‘H”l CLARE mercury-wetted contact

switch hermetically sealed in
high-pressure hydrogen atmos-
phere. Life expectancy over a
billion operations.

It brings to designers of data processing and data
logging equipment all the proved advantages of
CLARE mercury-wetted contact relays in the small-
est possible space. Individual switch capsules and
coils are affixed to the printed circuit board and
sealed from dust, moisture and tampering by “Skin-
Pack,” a tough vinyl coating.

Let us show you how we would adapt your board to
include either the standard HG relay or the ultra- Each capsule is sur-
: rounded by individual
high speed HGs ... as well as other selected com- coil which is eustom-
ponents. wound to suit the oper-
ating characteristics of
the customer’s applica-
tion. For full informa-
tion on CLARE HG print-
ed-circuit relays send for
Bulletin CPC-4.

CO.

Send us your
printed circuit board

Discover how you can save
time, space and money . ..
enhance the performance of
your high-speed equipment . ..
with CLARE printed circuit
relays. Contact vour nearby
CLARE Representative, or
address: C. P. Clare & Co.,

, 3101 Pratt Blvd., Chicago 45,
J } Illinois. In Canada: C. P. Clare

018 SEURSOABALMIE T | 7N R CETVRIMEHILY LUESINES]
ST RN TR T L TR T I e I
C. P. CLARE &

Canada Ltd., P. O. Box 134,
Downsview, Ontario.

RIE RELATS

FIRST in the industrial field

Typical assembly




VACUUR

HIGH PERFORMANCE
PACKAGED
PUMPING SYSTEMS

Get the greater utility and versatility built
into these KINNEY PW Series High Vacuum
Pumping Systems which users call "the work-
horses of the modern laboratory.” Built in
Models 200, 400 and 600, KINNEY PW
Packaged Pumping Systems consist of «
KINNEY copper thimble type Cold Trap,
Fractionating Oil Diffusion Pump, and two
stage, gas-ballasted Mechanical Vacuum
Pump. High visibility instrument panel with
all controls and electrical connections within
easy reach. These units will evacuate altitude
chambers, tanks, furnaces, ovens, tubes, bell
jars or other laboratory equipment, attaining
pressures in the order of 5 x 10 mm Hq.
without coolant in the cold trap and substan-
tially lower when coolant is used,

These units are mounted on casters so that
they can be moved readily to serve a variety
of facilities, especially those which are fixed
installations. A unique and exclusive High
Vacuum Valve design enables the operator o
rotate the Valve and position the suction con-
nection horizontally, vertically, or at any angle
in between. Thus, it is possible with a base
plate assembly to quickly convert o an
Evaporator.

KINNEY vic. oivision

THE NEW YORK AIR BRAKE COMPANV@

* BOSTON 30 + MASS \_

Please send me Bulletin 4000.1 01! am also
interested in Mechanical Pumps [] Oil Diffusion
Pumps [] Vacuum Furnaces [ Evaporators [

3631AWASHINGTON STREET

Name

Company_ .
Address

City

Zone__. .__ State
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visory Engineer for Communications at
the Llectronics Division, Westinghouse
Electronic Corp., Baltimore, Md.

He is a member of British and Aus-
tralian IRE and is aftiliated with many
other technical societies.

YEARS of PROVEN
DEPENDABILITY

o 3

Stephen J. Jatras (AM'32) has been ap-
pointed director of engineering of the
Lockheed Electronics and Avionics Divi-
sion (LEAD), Los
Angeles, Calif.

He joined Lock-
heed in 1956 as
a staff scientist in
the  Missiles  and
Space Division, and
served that division
as business admin-
istrator for the re-
search branch and
manager of the
flight controls and
guidance  division
before becoming assistant to the director
of research. He transferred to LEAD when
the new electronics division was formed
March 2, 1959, and has served as executive
assistant 1o the general manager and di-
rector of marketing at LIEAD.

Before joining Lockheed, he was vice

ELECT%OLYTIC

PAPER TUBULAR
CONDENSERS

S, | . ’ ATRAS

=1

COSMIC CONDENSER CO.

853 WHITTIER STREET, BRONX, N. Y.
LtUdlow 9-3360

.
Ce d on page 84.4)

Availoble soon!

THE NEW TELREX CATALOG
AND TECHNICAL DATA BOOK

APy
Soutar thas

Reserve
your copy!

Just write us on
your company let
terhead; your free
copy will be sent
as soon as avail-
able. Please ad-
dress requests to
Dept. TC.

A veritable handbook on antennas and

systems everyone in communications, commercial

or military, will find informative and helpful. Complete
information on everything from antennas and
towers to rotation and indication systems.

.”'//" \\
"A

NTENNAS
SINCE
1921

Communication and TV Antennas

rex LABORATORIES

ASBURY PARK 46. NEW JERSEY, U.S. A.

January, 1960



Announcing a new service from Hughes

CIRCUIT COUNSELING

To help you meet the continually more complex problems of semiconductor circuitry, Hughes has created a Circuit Counseling activity.
With its rapidly advancing technology, electronics— like the field of medicine—has come to rely on specialists. And now Hughes offers
both present and prospective customers the services of CIRCUIT SPECIALISTS who are ready, willing, and able to tackle your circuit
design problems—at absolutely no cost to you. This assistance, once requested, will come quickly. The Hughes Circuit Counselors will
“hop a jet" and start to work on your problem within a matter of hours.

The Customer Technical Service Department is staffed by hand-picked men. Each member was especially selected for his wealth of
experience in the field of digital, analog, video and RF circuit design for both small and

complex systems. The knowledge of these specialists assures you of the proper applica- SEMIEENEEETER RIVISIGK

L L L L -
tion of semiconductor devices— thereby resulting in maximum system reliability. : 11
To see a Hughes CIRCUIT SPECIALIST write, wire or phone: Customer Technical Service, ! HUGHES PRODUCTS

Hughes Semiconductor Division, 500 Superior Avenue, Newport Beach, California. | X
Phone: MAdison 9-3271. e e LR LT =
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Marconi in
Telecommunications

The post and

Jiiiit

telegraph

authorities

o A T

of more than

80 countries

use Marconi

equipment

MARCONI

COMPLETE COMMUNICATION SYSTEMS
SURVEYED . PLANNED . INSTALLED - MAINTAINED

MR. J. 5. V. WALTON, MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED,
SUITE 1941, 750 THIRD AVENUE, NEW YORK 17, N.Y,, US.A.

MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX, ENGLAND
M
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president and chief engineer of Midwestern
Instruments, Inc., Tulsa, Okla.

Mr. Jatras received the B.S. degree in
electrical engineering from Carnegie Insti-
tute of Technology and the NLS. degree in
electrical engincering from Massachusetts
Institute of Technology. He also has been a
esearch engineer at MULT., instructor in
clectrical engineering at the University
of Mass ineer
with Stromberg-Carlson

He is a member of Sigma Xi, and the
American Institute of Electrical Engineer

ts, and telept

*,
B

Kermit B. Karns (.\\'49-)1"33) has bee
named chief of the Navigation Ajds Elee
tronic EKngineering Section in the Air Navi

gation facilities
Division  of  the
Federal — Aviation

Ageney's  regional

headquarters, Kan-
sas City, Mo.
Hejoined FAN's
predecessor agency
e 1937 as an air-
way  keeper.  In
1947 he was named
ancleetronics main-
tenance technician
in charge and in
1955 was rated an electronic engineer,

DESIGN-IN

K. B. Karxs

Production
Reliability

R
omw Yeaaas

L1
!' {:‘ 200MwW
'. Alloyed Junction, Silicon
LOW POWER

LENER DIODES

Optimum voltage reguiation over the
widest possible range of Zener cur
rent — competitively priced.
IN1981-1N1998,
IN1927-1N1944

1

1

A

i
A

e _astif

U. S. SEMICONDUCTOR PRODUCTS

A DIVISION OF TOPP INDUSTRIES, INC
3540 WEST OSBORN ROAD, PHOENIX, ARIZONA
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One of a series

Resolving the driver-car-road complex

The manner in which vehicles follow cach other on a highway

is a current subject of theoretieal investigation at the General Motors
Rescarch Laboratories. These studies in traffic dynamices, coupled with
controlled experiments, are leading to new “follow-the-leader”

models of vehicle interaction,

For example, conditions have heen derived for the

stability of a chain of moving vchicles when the velocity of the

lead car suddenly changes — a type of perturbation that has

caused multiple collisions on modern superhighways. Theoretical analysis
shows that the motion of a chain of cars can be stable when

a driver accelerates in proportion to the relative velocity hetween his car
and the car ahead. The motion is always unstahle when the acceleration

is proportional only to the relative distance between cars.
Experimentally, GM Rescarch scientists found that a driver does

react mainly to relative veloeity rather than to relative distance,

with a sensitivity of reaction that increases with decreasing distance,

Traffic dynamics rescarch such as this is adding to
our understanding of intricate traffic problems — what causes them,
how they can best be resolved. The study is an examiple of the ways GM

Rescareh works to make transportation of the future more eflicient and safe

General Motors Research Laboratories
Warren, Michigan

Relative positions of 10 hypothetical cars
after lead car goes through maneuver.
Amplitude of instability increases, resuiting
in a collision hetween 7th and 8th cars.

o)
S
Re'ative distance n feet

5 10 15 20 2

Time in seconds



MAGNETIC AMPLIFIERS

Plela
AMPLIFIER

e

Fifty db power gain and full linear output with

of the PREAC magnetic amplifier. Thermocouples, st
gauges, pressure transducers or high impedance sou

may supply the input signal. Null drifts are as low as
1.0 micro-microwatt. Other applications include null and
error detection, integration and summing, and use in
sensitive micro-voltmeter and micro-ammeter circuits.

PREAC®

but
milli-microwatt input power are inherent characteristics

rain
rces

TYPE Winding A Winding B | Winding A Winding B Winding A

OUTPUT
= : ELECTRICAL (be YU o1
— wreuT  CONNECTIONS i
" - < ;
3 GROUND PIN 2 * t
. . TRANSFER -
(A)
Low 0 | | CHARACTERISTICS .
1 L] —
POWER -
SPECIFICATIONS FOR 60 CPS PREAC AMPLIFIERS
DC Microamperes Input for Control Winding Bandwidth—CPS, with

1 DC Volt Output, 5K Load Resistance—Ohms Tabulated Input Loop Resistance

Winding B

M-5549 4.8 7.4 65 188 0.26 CPS/0.1K
M-5550 1.2 7.4 980 188 0.32 CPS/2K
M-5551 2.4 24 490 490 0.5 CPS/1K
M-5552 0.7 7.4 2600 310 0.13 CPS/3K

0.6 CPS/0.1K
0.6 CPS/0.1K
0.5 CPS/1K

0.6 CPS/0.1K

AIRPAX also produces a complete line
of 400 CPS PREAC magnetic amplifiers.

SEMINOLE DIVISION

‘@ IRE People

* based on his research and development
work.
Mr. Karns isa member of the American
Institute of Electrical Engincers.

°,
D

I'he promotion of Fred L. Katzmann
(8'52-A’53-M’38) to manager of circuit
design for the instrument c¢ngineering de-
partment of Alle
B. bu Mont Lab-
oratories, Inc., has
been announced by
Robert \W. Deich-
ert, engineering di-
rector of the com-
pany’s oscilloscopes
and other scientilic
instruments.

In his new post,
AMr. Katzmann will
be responsible for
circuit conception,
design, and development for the complete
line of Du Mont's scientific instruments.

Associated with Du Mont since 1952,
he has held high engineering posts in the
company’s instrument operations. Prior to
that he served with the U. S. Army as an
electronics engineer, after serving two
vears at Ft. Huoachuca, Ariz. with the
Signal Corps.

Mr. Katzmann was graduated from the
College of the City of New York with the
B.E.E. degree. He also attended graduate
schools of CCNY and at the University of
Arizona. tle is presently taking specialized
post-graduate work at Stevens Institute.

A

F. L. KATZMANN

o

Howard Katzman (M'58) has joined
Granger Associates, alo Alto, Calif., to
become project manager in the firm's
countermeastires and transmitter develop-
ment prograni.

From 1952 through 1955 he was with
Stavid Engineering Co., Plaintield, N. J.,
where he worked on radar system param-
eters and the design of radar transmit-
ters and waveguide components. From
1955 until joining Granger, he was em-
ploved by Lockheed Missiles and Space
Division. There he was involved in the
design of equipments used for program-
ming various functions in satellite vehicles,
He was also a project engineer on a semi-
automatic checkout equipment for tele-
meter systems.

Mr. Katzman received the B.S. and
ML.S. degrees in electrical engineering from
Newark College of Engineering.

Mr. and Mrs. Katzman and their
three children reside at 648 Hudson Drive,
Santa Clara, Calif.

.
D

Paul H. Kreager (.\'38-M'15) has bee
named Field Operations Manager of the
Instrument Division of American Elec-
tronics, Inc. His duties will include super-
vision of contracts administration and the

(Continued on page 8§8.1)
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9
14 actual size
THREE AMPERE SWITCHING TYPES

TesT T8 1% 172 1730 1730
>Min BVcbo @ 2 ma (vo;)— 40 ‘ —so 1;6— . 100 N 40
—Min BVceo @ 50]1 ma (voits) 25» 40 . 55 65 o 25
‘ Min B_Vces @_300 ma (Vl;ll; - 3T ;J i 6? 7 75 35 .
- ﬁax Icbo @ 90°C @ Max v_c; (_ma) -10 10 1: 10 10
» Max Ich:@ 2V (ua) - 7 :0 iﬂ V 750~ 50 50

D. C. Current Gain @ 0.5A

Max Veb @ 3.0 A (volts)

1.5 1.5 1.5 1.5 1.5
M:(V—l:e(;at)‘@;.oll,:iooma—(volts) T.D N 1.0 - 1; N 41.0 B 0.8 B
kMin fae @ 3.0 Ar(kc) o 2-0 i 20 : 20_ . 20 15 -
—Max ;hermaﬁtesi:tan;(m/w) 25 25 2.5A 2.5 o 2.5 -

30-75 30-75 3075 30-75 60-150 60-150 60-150 60-150

CLEVITE’'S NEW

TRANSISTOR

Compared with present power transistors
of similar ratings, the new Clevite Space-
saver gives you important new advantages.

CTP

1736 |c-,T3P7 ,“,'3’3 Better Switching — Its low base resist-
= ance gives lower input impedance for the
0 80 100 same power gain and lower saturation
- - B resistance, resulting in lower ‘‘switched
40 55 65 on” voltage drop. Its lower cut off current
means better temperature stability in
50 . . direct coupled circuits (such as regulated
power supplies) and a higher “switched

. - - T 10‘ off’”” impedance.
) ) B Better Amplifying — Improved fre-
50 50 50 quency response leads to higher audio

fidelity, faster switching and improved
performance in regulated power supply

applications.

15 1.5 154 Better Mounting — The Spacesaver’s
: . : simple rectangular configuration and low
. _os 7'0:— silhouette make it adaptable to a wide
: . ' variety of mounting requirements where

T space is at a premium. In aircraft and
13 15 13 missile applications, its low mass (half
25 ‘2 5’ ——25 - present type) improves shock and vibra-

tion resistance of lightweight assemblies.

A DIVISION OF

CLEVITE
CORPORATION

PROCEEDINGS OF THE IRE

254 Crescent Street  Waltham b4, Mass,

Janvary, 1960

.C.“.0\00..“.O......O..OO..O...'.'.OO."l

Phone for data and prices.

CLEVITE TRANSISTOR

Tel: TWinbrook 4-9330
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SWATTMWRT Cr—

training and supervision of all manufac-
PP ———— turers representatives.

- F'&H&%%‘#;L Bcforle joining the Instrument Divi-
00000 ¢ el sion, his last position was as Western Divi-
Tyt AR . sion Contracts Manager for Kearfott
Company, a position he held for three
vears. His other experience includes four
vears as Contracts \dministrator, Bendix
Aviation Corporation, Radio and York
Divisions, on guided missile component
o T i programs for the Armed Services, as well
A COMBINATION TO MEET EVERY g s . as Sales Manacer for Bendis Radio with
OPERATING SITUATION Ve Y o responsibility for contracts administration
. Bc and negotiation, sales promotion, customer

and public relations.
Mr. Kreager attended Wittenberg Col-
lege and technical schools in Davton,
Ohio. He is a member of the Nircraflt Own-

2 lll/l 7. /J.’Iﬂ.,

llluminated or Non-illuminated
Push Buttons. 1 to 37 Stations in
a Row.

Flexible Switchcraft design makes
it possible to connect two or more
rows of Multi-Switches and provide

e VERSATILE DESIGN— inter-action between all buttons. ers and Dilots Association.
Easily adapted to individual )
requirements. . .
q STACK SWITCHES -Mounted on sepa- Paul Gottfried ($M'58) and Leonard L.
e CHOICE OF 2 MOUNTING ated ':vith 'e ph o nc S BEL Schneider (M'58), partners in the firm of
CENTERS. ach button. Reliability Engineering Associates, have
Many other features available such as announced the move of their headquarters
e UNUSUAL CHOICE OF Lock-Out Bars, and Solenoid Release to a new and larger office at 3740 Demp-
FUNCTIONS. Devices,  Write for Catalog S-581. ster Street, Skokie, 1. They were formerly
BOOTH 2827—Radio Engineering Show—N.Y. Coliseum—Mar. 21-24 directors of the extensive reliability testing

50 Wingold Ave., Toronto. Canada.

““‘“““‘ $545 N. Elston Ave., Chicago 30, . and component part screening programs
Dot Canadian Rep.: Atlas Radio Corp., Ltd. conclircted by Inland Electronics Corp.

AVAILABLE AT ALL LEADING RADIO PAR OBBERS o s

Dr. Anthony D. Kurtz (MN'57) will he
responsible for research, developmment, and
o= =%] production activities in  semiconductor
[ s materials and de-

vices in his new
post as General
Manager and Exec-
utive \ice Presi-
dent of Kulite Sem-
iconductor  Prod-
ucts, Inc. For the
past three years he
had been Director
of Research of the
Senniconductor Di
vision of Minne-
apolis  Honeywell

N o w ! A D U R A B L E M E M o R Y Regulator Co. In this position he was

responsible for the advanced device re-

F o R D E F E N s E c o M P U T E R s search and development efforts for Honey-
well.

Prior 1o joining Honeyvwell, he was as-

sociated with Clevite Transistor Products

as Senior Engineer in charge of diffused

A DL Kuekrz

Designed to your specifications in virtually any size, a General Electric
Memory Pack, now available for military application, provides solid

protection for the sensitive ferrite cores of a memory matrix. Built to device development. Before that, he spent
withstand considerable shock and vibration, and extreme variations three sears as a stall member of Lincoln
in humidity, altitude and temperature, this strong and rigid Memory Lal)l)l‘l'll()l"\' at M.LT., where he was en-
Pack has manifest advantages in rugged military situations. Easily gaged in research on crystal perfection in
stacked into multiples, every Memory Pack is 1009, tested and ready semiconductors and solid state diffusion.
for use and, most often there is no increase in cost over the old, unpro- Dr. Kurtz received the B.S., M.S., and

Sc.D). degrees from the Massachusetts

tected memory plane. Tneti { “Fechnol o the fields of
1 9 nstitute o cechnology - the helds o
Write to Defense Industry Sales, Section 227-31D for our develop- et vl st el Lk 5 o

ment bulletin and information on terms of sale. member of the American Physical Society, -

the American Society of Metals, and Sigma
G E N E R A I_ E I_E c T R I c Xi. He has published numerous articles in
the fields of solid state physies and semi-

DEFENSE ELECTRONICS DIVISION conductors.
HEAVY MILITARY ELECTRONICS DEPARTMENT, SYRACUSE, N. Y.
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IF YOU USE
BWOs/TWTs

YOU NEED
+PRD 813

power
supply

PROCEEDINGS OF THE IRE

Janvary, 1960

Only a microwave engineer who has extensive experi-
ence with Travelling Wave Tubes and Backward Wave
Oscillators can fully appreciate this latest advancement
in the power supply art.

Look at these exclusive features...

¢ built-in delay line sweep over the entire range from
150 to 3600 volts

¢ built-in Automatic Gain Control

e built-in front panel switching for grid or anode
modulation

¢ built-in digital readout for delay line supply

¢ built-in dual output jacks for parallel tube operation
or external metering

PLUS automatic sequential application of filament, grid
and collector, delay line, and anode voltages.. . each with
its own front panel adjustments.

Naturally, there is automatic safety overload protec-
tion in the anode, delay line, and collector current cir-
cuits. The best news (of course) is that the PRD 813
BWO/TWT Power Supply is available FROM STOCK.

For the full story on the PRD 813, contact your

nearest PRD representative or write:

POLYTECHNIC RESEARCH & DEVELOPMENT CO., INC.
Factory & General Office:
202 Tillary St., Brooklyn 1, N.Y. ULster 2-6800
Western Sales Office:
2639 So. La Cienega Blvd., Los Angeles 34, Calif.
UPton 0-1940
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major advance in design:

ALTITUDE
HIGH-SIGNAL VOLTAGES ®
SUPRAMICA’ 555
-
ceramoplastic
STRAIN
commutator plates
ACTUAL S1ZE
PRESSURE Z \
Wy, S ‘ &
ACCELERATION o/ LTS L
/ \\\“““""ll-» _ POLE NO. !
// 7 / Sy _POLE No. 2 ;
/ / / / ﬁ \\ POLE NO. 3
1:' / ,\/ 474 i l-‘.‘ ‘ \ ‘.‘i \
540 CHANNELS | {4 1 - : T™ MODEL CP 439
‘, .‘\ \ \\. I ’ 7 / ——3.000" 0.D.
s \ \ N V % T PRECISION - MOLDED
TEMPERATURE S . _ SUPRAMICA "555"
\ N\ \”Illllllll\l\\“ £ CERAMOPLASTIC
' T ~
S i
0f At : w.0I5" SPACING
VIBRATION

LIQUID FLOW

LOW-SIGNAL VOLTAGES

RADIATION

MYCALEX

ELECTRONICS CORPORATION

90A

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

combine: up to 540 channels. .. long life
... low noise...in a 3 inch diameter

The unique properties of SUPRAMICA 555 ceramoplastic make possible an equally
unique standard of performance in commutator switching plates.

Total dimensional stability prevents contact loosening. Thermal endurance of the
plate up to 700°F permits long, reliable operation. 1600 hour performance at 600 rpm
without cleaning or adjustment is normal for MYCALEX commutators of this type.
In tests, an additional 4,000 hours were easily obtained after simple brush cleaning.
At 1,800 rpm, 200 hours of continuous operation are normal without cleaning or
adjustment.

A new low in noise level—less than 1 millivolt, when switching 5 volts into a 150
ohm load—allows the sampling of transducers with peak output as low as 10 milli-
volts and noise level of 10-20 microvolts, without the use of pre-amplifiers.

And we are now able to include up to 540 rectangular contacts in one three-inch
diameter plate.

A letter or telephone call will bring you complete data on MYCALEX commu-
tator plates, switches and matched brush assemblies. Our engineers are ready to
design and manufacture plates and complete switches to meet your individual speci-
fications.

General Offices and Plant:126-] Clifton Blvd., Clifton, N. J.
Executive Offices: 30 Rockefeller Plaza, New York 20, N. Y.

EXCLUSIVE LICENSEE OF MYCALEX CORPORATION OF AMERICA

Janvary, 1960



No other sweeping oscillators offer as many solid advan-
tages as Alfred Electronics’ new series 620 models, built
by the industry’s leading manufacturer of high quality, broad-
band microwave instruments. Note these features:

This man is using
the industry’s
most advanced
swept microwave
oscillator

now available from

ALERED ELECTRONICS

% Six models, covering 1 to 18 kmc. Broadest frequency range
available. Electronic sweep of RF output, or extremely stable
CW operation.

* Linear frequency sweep coverage over all or part of each band
for rapid evaluation of reflection coefficient, gain, attenua-
tion and other network transfer characteristics.

* Two adjustable frequency markers for convenient calibration
of oscilloscopes or recorders. Markers save valuable test time
by indicating either band limits or intermediate frequency
values. An exclusive Alfred feature on all models.

* 0.5 microseconds rise and fall response to AM — equivalent to
a 2 megacycle band pass. Another exclusive Alfred feature.

* Quick Look readout. See frequency range, markers and sweep
time at a glance. No cumbersome calculating.

* Fast sweep for flicker-free oscilloscope presentation; slow
sweep for mechanical recorder operation.

BRIEF SPECIFICATIONS
Model 621 622 623 626 624 625

Frequency Range (km¢) 1-2 2-4 4-8 6.5-11.5 8124 12.4-18
RF Output Connector ''N" YN YN N N “p* Band
Female Female Female Female Female Cover Flange
X UG/419/U AP S
Prices $3090 $2990 $2890 $2990 $2890  $3450 Using Alfred Model 623 Microwave Oscillator (left)

to test small signal and saturation gain of Model 503
Traveling Wave Tube Amplifier. Microwave Leveler,
Alfred Model 704, holds power output from oscillator
constant within £1 db.

from O to any part of entire frequency
range.
TIME: 100 to .01 seconds.
MONITOR OUTPUT: Positive linear saw-
tooth, 45 volts peak; Blanking out, 75
volts negative.
EXTERNAL SWEEP: 200 volts gives full
sweep width,

AMPLITUDE MODULATION

GENERAL

FREQUENCY CONTROL: Continuously ad-
justable with direct calibrated dial.
Calibration accuracy, 1%.

POWER OUTPUT (minimum): 10 mw. Con-
tinuously adjustable from zero to max-
imum.

VSWR (maximum): 2:1,

Write us for complete details of these new
oscillators. We'll also send you our new short

SWEEP form catalog, which describes Alfred’s complete

SELECTOR: Recurrent sweep, single
sweep, CW, and external on panel
switch.

CONTROL: Single sweep, triggered by
panel button, or external positive go-
ing signal 20 volts or greater.
SWEEP WIDTH: Continuously adjustable

INTERNAL SQUARE WAVE: RF output
alternately 0 and unmodulated CW
value, Frequency 800 to 1200 cps.
EXTERNAL: 30 volts maximum signal
increases RF output from 0 to max-
imum,

POWER INPUT: 105 to 125 volits; 60 cps.

line of packaged traveling wave tube amplifiers.

ALERED ELECTRONICS

897 COMMERCIAL STREET
PALO ALTO, CALIFORNIA ]

PROCEEDINGS OF THE IRE
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Components and assemblies
ride high, wide and handsome

" GHS St

IN INNER SPACE
Spanking new products off the

drawing boards hold high promise. .. until
their natural enemies ‘‘gun them down”
with destructive environmental forces.
Why not consider hermetic sealing
—the proven technique that builds

an impenetrable shield against

7 major causes of product failure?

By use of inert gas filling,

GHS Hermetic Sealing permanently rids
your components and systems of any of
the common hazards of corrosion,

dust, fungus, altitude pressures, etc.,
which can seriously affect their

rated performances. Let us show you
how to preserve the quality reputation
of your products with hermetic sealing.

RE-USABLE HERMETIC SEALS

Pressurized GASEALS for

static sealing assure absolute
protection against gases and
liquids under severe conditions
of temperature and environment.

GASEALS

Available in many sizes and
shapes for Aircraft, Missiles,
Electronics, Industrial and
Military Applications

WRITE OR CALL TODAY FOR HERMETIC SEALING
BROCHURE, AND GASEAL BULLETIN NO. 258A

GENERAL
HERMETIC

SEALING core.
99 E. HAWTHORNE AVE.

VALLEY STREAM, L.\, N.Y.

| % IRE People |

(Continned from page 88.1)

The appointment of Paul A. Lang
(M'58) as mechanical engincering manager
of the West Coast Division of Military
Electronic  Opera-
tions for Allen B.
Du Mont Labora-
tories. Inc., has
been announced by
E. F. Phillipi, Jr.,
West Coast Divi-
ston manager.

He will assume
the responsibility
of heading the West

Coast  Division's 5

. : P. A Laxa
mechanical  engi-
neering  activities

which include rescarch and development
as well as product design of mechanical
and electro mechanical equipment

le received his edncation in mechani-
cal engineering at Rutgers University.,
AMter spending  several years in New
Jersey on engineering design and develop-
ment projects, he moved to Los Angeles,
Calif. in 1952, where he became associated
with the West Coast Divisiou of RCA\,
There he supervised a mechanical en-
gineering group which developed several
electro-mechanical products in the field of
radar and display equipment.

Prior to joining the Du Mont staff, he
spent twelve years in engineering research
and development, having been personally
involved i developing complex instru-
mentation for satellites, tracking antennas,
radar equipment, display devices. precision
electro-mechanical produets and special
purpose machinery.

His niost recent position has been with
the Space T'echnology Laboratories, Inc.,
of Los Angeles, where he headed the me-
chanical-engineering section which devel-
oped the various antenna feeds for the
world’s largest movable parabolic antenna
system located at Jodrell Bank, England.
On this assignment, he worked very closely
with Professor .\. C. B. Lovell of the
University of Maunchester, designer of the
antenna. Also, while at Space T'echnology
Laboratories, Mr. Lang developed TV
cameras, tracking antennas, a consider-
able amount of instrumentation, and
special devices, carried by the payvloads
connected with the “Pioneer” satellite
programs.

Mr. Lang was issued numerous patents
in the above fields and has written several
technical papers and articles.

1e holds memmbership in the American
Society of Mechanical Engineers and the
[.S.A. He s an amateur radio station
operator and he also holds a private air-
plane pilot's license.

Qe

(Continned on page 1044)

1960
Radio Engineering Show
March 21-24, 1960

North Atlantic

Series RB500
Ratio Boxes

Madel RB-501
Rack mount

Measure A.C. Ratios
From -0.011111

To +1.11111...with
accuracy to 1 ppm

With any of North Atlantic's
RB500 Ratio Boxes you can now
measure voltage ratios about zero
and unity—without disrupting test
set-ups.

And—a complete range of models
from low cost high-precision types
to ultra-accurate ratio standards
— in portable, bench, rack mount,
binary and automatic stepping
designs—lets you match the
model! to the job.

For example, characteristics cov-
ered by the RB500 Series include:

Frequency: 25 cps to 10 kc.
Accuracy: 10 ppm to 1.0 ppm
Input voltage: 0.35f to 1.0f
Input impedance: 60 k to
1 megohm
Effective series impedance:
9 ohms to 0.5 ohms
Long life, heavy duty switches

Name your ratio measurement
and its probable there's a North
Atlantic Ratio Box to meet them
— precisely. Write for complete
data in Bulletin11C

Also from North Atlantic
...a complete line of
complex voltage ratio-
meters...ratio test sets...
phase angle voltmeters

NORTH ATLANTIC
industries, inc.

VAlley Stream 5-6363
New York Coliseum 603 Main Street, Westbury, N.Y.
ELECTRONIC SUB-SYSTEMS B MEGPOTS ® GASEALS EDgewood 4-1122
VOGGLE SWITCHES @ HERMETIC SEALING SERVICES
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High Voltage Cartridge Recti
Filament Losses Common to

Cigar-Size High Current
Silicon Cartridge Rectifiers
Handle up to 20,000 volts!

If your application calls for high-
voltage rectification in high tempera-
tures or cramped quarters . . . these
are the rectifiers to specify! You'll get
all the basic advantages of tubcless
rectification plus higher current rat-
ings, wider operating temperature
range (—55°C to +150°C) and a
smaller unit than other rectifier types
can offer. In some cases the reduction
in space requirement can be as much
as 9374 over conventional types!
These hermetically sealed, ceramic
housed units withstand the severe
vibration and shock encountered in air-
craft and missile flight with full relia-
bility. For specialized industrial
equipment such as magnetrons, elec-
trostatic precipitators, dc overpotential
test units, electric welders, etc., they
offer characteristics you will want to
know about for your future projects.

This rectifier configuration was de-
veloped and introduced to industry by
International Rectifier. The recent ad-
dition of high current types makes this
the widest selection available. The cur-
rent range is from 45 to 440ma. PIV
voltages range from 1500 to 16,000
volts in standard types. With modifi-
cation, the PIV can be increased to
20,000. On special order, 72,000 PIV
units can be supplied. For complete
technical data on these units . . .

FOR SAME DAY REMVIEE DN FAGIUCT AyFro nes

fiers Eliminate Warm-Up Time and
Tube Rectification ... Save Space!

AR

TYPICAL CONFIGURATIONS AVAILABLE IN OVER 500 STANDARD TYPES

Semiconductor “cartridge type” recti-
fiers can bring simplicity and compact-
ness to your high voltage power supply
design. Freedom from warm-up time
filament circuit complications, reduced
heat radiation, increased physical rug-
gedness and a reduction in space
requirements are advantages these
components offer you over vacuum rec-
tifier tube types you might be using.
Single selenium cartridge rectifiers
may be employed in conventional and
special voltage doubler, tripler and
quadrupler circuits, as well as in simple
half-wave and full-wave circuits. Poly-
phase operation is also possible. In
addition to half-wave units, standard
cartridges are available in full-wave,

center tap, voltage doubler, and single-
phase bridge types.

Over 500 standard selenium cart-
ridge types are now in full production
at International Rectifier Corporation,
the firm that pioneered this configu-
ration. With a voltage range of from
20 to 20,000 volts PIV and current
ratings from 0.2 to 195ma, there is sure
to be a type to meet your most exacting
need. Operating temperature range for
standard types is —65°C to +100°C
with specially processed cells available
to extend the upper limit to +125°C
if needed. For complete technical data
on selenium cartridges . . .

Compact High Voltage ‘“‘Packaged’’ Rectifiers Now
Provide Ratings to 100,000 volts...Up to 1 Amp!

| QESSANER APSVYE. RS

World Radio History

AECUEET DY

Specially “packaged” rectifiers com-
prised of either silicon or selenium
units in hermetically sealed housings
provide up to 100,000 volts at current
ratings from 1 milliampere to 1 ampere.
They are operable in temperatures to
+150°C. Individual units are available
in half-wave, doubler or any of the
conventional rectifier circuits.

If rectifiers in this voltage range
fit into your project plans, write to
our Electronics Products Department
where ratings, configurations and pack-
age designs can he tailored to your
most exacting requirements.

TP AN R ALTTENNL AL




400 Cycle: Many for 125 C operation . . . Higher for special applications

Many Immediately Available From Stock in Small Quantities

Highly Stable. Minimum Error
SIZE 8 SYNC HROS Variation from —55°C to +125°C
INPUT ROTOR  STATOR NULL  MAX.
OSTER class  voar  CUR- ineur OPTRUT PHASE pesisT. ResisT- 2 Z5, Ziss VOLT-  ERROR
TYPE ot RENT warrs VO SHEE Cance  ance OHMS OHMS OHMS AGE  FROM E.Z
AMPS ( (OHM)  OHMS MYy (MIN)
4253-01* LZ-CT 11.8 .087 .21 23.5 9.0 157.0 240 212+4j722 28+4ij119 263469 30 +7
4269-01* Diff 11.8 .087 .21 11.8 9.0 35.0 24.0 37+j139 28+j124 47+ij13 30 +7

4273-01** XMTR 260 .100 .54 118 85 340 120 484255 12+j45 82+j31 30 +7
4277-01*  HZ-CT 11.8 .030 .073 225 85 3160 67.0 50041937 794350 5944182 30 +7
4261-01** Resolver 26.0 .043 .39 11.8 15.0 162.0 22.0 208+j612 344159 2434-j77 30 +7

*Stator as Primary **Rotor as Primary

A\ ==,
Sizeg ==/M=2  SERVO MOTORS
%IJ"::' g IN 0Z RPM NO WATTS  GM_CM
OSTER RATED Cna ROz - LENGTH WEIGHT  T/1 RATIO
TYPE VOLTAGES 0 i TORGUE S PHoRE  (ROTOR N MAX oz RAD, SEC:
26V 288 =226 +jl176
5004-01 28y Sea—sas 1118 15 6200 20 .47 0863 12 22500
26V 288 =226 +j176
5004.02 28y toe_ao9 1135 15 6200 20 47 0863 12 22500
26V 288 =226 +j176
5004-03 40V 715 =582 + 415 .15 6200 2.0 47 0.863 1.2 22,500
26V 230 =190 +j131
5004-09 40V 519 = 399 + 332 .20 6200 2.5 47 0.863 1.2 30,000
RS ——
SIZE 8 =Sefmemeesm MOTOR TACH-GENERATORS
= e
OSTER  RATED P STy FPhabo WATTS GM.CM. |ENGTH  WEIGHT 1,1 RATIO GENERATOR iNPUT ., QUTPUT
TYPE  VOLTAGES Z=R+iX TOROUE  SAD  piER. BOTOR N mMAX. O RAD/SEC:  VOLTAGE WATTS VOLTSPER
26V 230 =190 +j131
6204-01 40V 519 = 399 + 332 .20 6000 2.5 .65 1.728 2.5 21,800 26 2.5 .25
26V 230 =190 4131
6204-03 26V 230 =190 + 131 .20 6000 2.5 .65 1.728 2.5 21,800 26 2.5 .25

The Size 8 400 Cycle Servo Motor Tach Generators listed above
have 150° max. cont. frame temperature. 110 MA input current,
+5° phase shift and Null Voltage (Total R. M. S.) of 15 millivolts.

c t Servo.T Unit Avionic Divislon
omputers rvo Torgue Units . vy
Indicators DC Motors Racine, Wisconsin

OTHER PRODUCTS INCLUDE: Odu MANUFACTURING CO.
Resolvers Servo Mechanisms ﬂo&”

EASTERN 310 Northern Bivd. e Great Neck, Long Island, New York | WESTERN 5333 South Sepulveda Blvd. 3 Culver City, California
OFFICE Phone: HUMtér 7-9030 . TWX Great Neck N.Y. 2980 OFFICE Phone: EXmont1-5742 ¢ UPton 0-1194 ¢ TWX S. Mon. /671

Interesting, varied work on designing transistor circuits
Engineers For Advanced Projects: | and servo mechanisms.

Contact Mr. Robert Burns, Personnel Manager, in confidence.

i

1
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GLASS-TO-METAL
\'Q_-..‘“/
=4

-solve design problems on the double!

THE MOST COMPLETE LINE OF STANDARD TERMINALS-
COMPRESSION SEALS Specifying E-I sealed terminations means you are assured of the
MULTIPLE HEADERS widest possible design latitude. E-I offers the engineer/designer
SEALED TERMINALS the industry’s most complete standard line of sealed terminals and
CONDENSER END SEALS miniature components . . . proven reliability in today’s most critical
THREADED SEALS applications. .. custom designing for unusual requirements...and
TRANSISTOR CLOSURES custom sealing service on components of your manufacture.
MINIATURE CLOSURES Call or write for illustrated bulletins and complete information on
COLOR CODED TERMINALS standard terminals, or send sketches and details for quotations
CUSTOM SEALING on custom types you require.

ELECTRICAL INDUSTRIES

A Division of Philips Electronics
& Pharmaceutical Industries Corp.  MURRAY HILL, NEW JERSEY

PROCEEDINGS OF THE IRE Janvary, 1960




RCA

MESA

COMPUTER TRANSISTORS

2N1300 - 2N1301

AVAILABLE NOW...| ' |

TYRICAL SULOING-BLOCK

w

\
IN QUANTITY

IL CIRCUIT OF The F;muu:(-wncrﬂm:t Tyeg
(NG RGA-RNIIQ0 O 2NRI0
v “1av

PULSE PWOP)

TivE PER (:“4‘{ »

ANDUY RATID /B

(A ND. OF FARALLEL SIMILAR GINCUITS
PEN DRIVER-STAGE CUTPUT)

TITICAL, ' SEY RCECT FUPFLOP GINGUI T UITISING WLASENISOU OR 2NISOY
¥

TURNOVER TIME ; SOMUSEC MO LOAD; SUO MuSEC WHEN
RRIVING 4 GATE CIACLITS

TYMCAL “NOT-ARD" GATT CIRCU(T UTILIZING ACA-RNIZ00 ON RVEI0H

outruY
PULSE

PULSE DELAY TINME » 20 MuSEC

A . . Characteristics: Common-Emitter Circuit,
Maximum Ratings—Absolute-Maximum Values Base Input—Ambient Temperature =25°C
RCA N E—— e
" Tronsistor Dissipotion Minimum DC Current ine

TYPE Collector- Collector- Emitter- Collector Milliwots Tronsfer Rotio BQE:\:V"id'h
to-Base to-Emitter to-Bose Mo Ry PRI Producth

Volts Volts Volts ' ot 25°C at 550C at 719C 0 kit 74 Mc

2N1300 -13 -12 -1 -100 150 75 35 30 - 40

2N1301 -13 -12 —4 -100 150 75 35 30 40 60

Afor collector ma = —10 and collector-to-emitter volts := —3

RCA’s Germanium P-N-P Mesa Transistors 2N1300 and 2N1301 combine
low-cost and quantity availability with these major benefits for designers

of switching circuits:

o high power dissipation—150 milliwatts
maximum at 25°C, 75 milliwatts maxi-
mum at 55°C

¢ fast switching times—made possible by
high frequency response and low total
stored charge

o rugged Mesa structure—with an ex-
tremely small base width to insure top
performance at high frequencies

® high current transfer ratio—permits
high fanout ratios (number of paralleled
similar circuits per driver-stage output)

e high breakdown-voltage and punch-
through voltage ratings—result of the
diffusion process

e high current ratings—improves overall
system speed

o especially well suited for use at pulse
repetition rates up to 10 Mc

o rugged overall design—units have un-
usual capabilities to withstand severe
drop tests and electrical overloads

e electrical uniformity—a result of the
diffused-junction process used by RCA
in the manufacture of Mesa Transistors

Another Way RCA Serves Industry and the Military Through Electronics

RADIO CORPORATION OF AMERICA

® SEMICONDUCTOR AND MATERIALS DIVISION -

SOMERVILLE, N. J.

'World Radio Histo

Contact your RCA Field Representa-
tive for prices and delivery. For tech-
nical data, see your HB-10 Semicon-
ductor Products Handbook, or write
RCA Commercial Engineering, Sec-
tion A-35-NN. Somerville, N. J.

RCA FIELD OFFICES
€ast: 744 Brood St., Newark, N. J.
HUmboldt 5-3900
Northeast: 64 ""A"" Street, Needham Heights 94, Mass.
Hlllerest 3-7200
East Central: 714 New Center Bldg., Detroit 2, Mich.
TRinity 5-5600
Central: Suite 1154, Merchondise Mort Ploza,
Chicago 54, I1l., WHiteholl 4-2900
West: 4355 E. Washington Blnvd.,
Los Angeles 22, Calif., RAymond 3-8361
Southwest: 7905 Empire Freewoy, Dallos 7, Texos
Fleetwood 2-8663
Gov't: 224 N. Wilkinson Street, Dayton, Ohia
BAldwin 6-2366
1625 VK" Street, N.W., Washington, D.C.
District 71260

ALSO AVAILABLE THROUGH YOUR LOCAL
RCA SEMICONDUCTOR DISTRIBUTOR.
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Poles and Zeros

Out of Focus. Preliminary data
indicate that freshman classes
of our engineering colleges have
again declined in numbers, for
the third successive year. The tentative enrollment figures for
this fall show a seven per cent decline from the 1958 class
entering engineering. This may indicate that with 1961 we
begin an era of successively decreasing engincering gradua-
tions—at a time when our political scientists and economists
predict we will be facing the greatest challenge of our history:
the demands for production and advance in standard of living
created by an expanding population, compounded by an
ideological battle then approaching a climax.

e realize that graduation predictions are difticult, since
there is no constant ratio between graduations and numbers
of freshmen four years carlier. Much of our output now comes
via one or two years at a junior college, or a regional univer-
sity. This increases the number of advanced standing trans-
fers-in, but we are also showing a declining ability to retain
students entering an engineering college directly as freshmen.

There are those who interpret the enrollment decline as
a direct result of raised entrance standards and increased
emphasis on mathematics and the basic sciences, thereby
claiming that the supply of engineers is being cut off. This is
countered by the claim that engincering colleges in the past
graduated too many who were technicians by modern defini-
tion (witness past low average salary levels): that what we
are doing today is directing such students very properly to the
technical institutes, thereby allowing the universities to con-
centrate on the education of the techno-scientist of the future.
There are many who maintain that if the trend to more basic
science for the engineer is continued, then we will merely be
turning out poor counterfeits of the scientist—countering this
are those who point out that unless we do educate engincers
for tomorrow's scientific problems we will lose the battle to
preserve our civilization.

Much of the above refiects the internal debate within the
engineering profession on the direction in which engineering
education should move. It is a result of a conflict of phi-
losophies—is the engincer an applicator in private practice,
bending the materials and forces of nature to the needs of his
customers, or is he an applied scientist, employed to discover
new knowledge and to apply that knowledge in the solution
of the problems of an industrial age?

Both of the above views may actually result in useful edu-
cational processes, but resolution of the basic question is not
for this space or audience. It seems possible, however, to dis-
cuss an associated but smaller question: \Why are the high
school graduates not turning to engineering for a career in the
eapected numbers?

A®

\We would like to propose that at least a portion of the
difficulty lies in a failure of the communications channel to
the high school—so that the change in the engineer, resulting
from his employment in research and industry, has not been
transmitted to young Johnny and his guidance counselor.
To Johnny, the engineer may all too often be pictured as
dressed in corduroys and knee boots, sighting through a tran-
sit, or referring to a handbook.

Young Johnny finds it difficult to fit this image of an
engineer into a world of electronics, jets, and space navigation
—a world which the press infers is really that of the scientist.
No one has told Johnny that today an engineer may be
dressed in a business suit, scated at a desk, calculating the
pattern of a space antenna after appropriate deference to a
computer in the next room.

Further, the guidance counselors seem confused by a bar-
rage of information concerning an engineering shortage. while
at the same time reading of engineering layoffs. No one has
bothered to tell the counselors that many of those laid off
were engineers only by their own claim, and were technicians
in reality. \WWe must also remembe- that the guidance coun-
selor never had an engineering class in college: instead they
heard how difficult engineering was. All these factors make it
easier, and possibly safer, for Johnny to not take engineering,
and so he may be advised. Johnny hears of achievements
ascribed to science—the satellite transmits weather informa-
tion—he believes that science offers an intellectual chal-
lenge in secking the new—but engincers perform by em-
piricism and rote.

That Johnny is avoiding the misunderstood field of engi-
neering in considerable numbers is shown by other recent en-
rollment statistics. Reduction in engineers seems offset by
campus increases in physical science and mathematics; in fact
the enrollment there has increased 10.4 per cent in one year,
three times the gain to be expected due to general college
enrollment increase.

The rapid rise in electronics enrollment further supports
the argument, since Johnny can sce a place for electronics in
rockets and space. Since 1950, electrical engineering has be-
come the major field and its enrollment has increased from
21.6 to 29.4 per cent of total engineers, while mechanical
engineering has gained only 0.4 per cent and civil engineering
has declined 2.7 per cent.

To summarize: Johnny seems convinced of the future in
scientific things. Has our field attempted to make him aware
that engineering is really applied science? \What must be
done, and by whom, to correct the image of the engineer at
the high school level? Can we correct, or must we live down,
the false impressions created by the engineering shortage pub-
licity?>—]J.N.R.
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Scanning the Issue

Radio Transmission by Ionospheric and Tropospheric
Scatter (Joint Technical Advisory Committee, p. 4$)—At this
writing the International Radio Conference, meeting in
Geneva under the aegis of the International Telecommunica-
tions Union, is drawing to a close. The most important of all
meetings in the communications field, this world-wide con-
clave has been in session since August of 1939 to review and
revise as necessary the 1TU regulations governing the inter-
national allocation and utilization of the radio spectrum which
were formulated at the Atlantic City conference of 1947, To-
day we find our radio communication environment substan-
tially changed from that of 12 years ago. not only by the in
tluences of many technical advances but also by the growing
problems of spectrum congestion. The authors of the report
presented in this issue are no strangers to problems atfecting
the use of the radio spectrum. Formed in 1948 by the IRE and
the Electronic Industries Association to assist the FCC, the
Joint Technical Advisory Committee has achicved an extra-
ordinary world-wide reputation for providing government and
other bodies with disinterested and expert technical advice
on frequency allocation and utilization matters, The present
report is in essence a supplement to the widely known book
“Radio Spectrum Conservation,” published by the JTAC in
1952, 1t deals with two major advances in the communication
art which have emerged since 1952 and which have an im-
portant bearing on the Geneva deliberations—namely, iono-
spheric scatter and tropospheric scatter. The report is divided
correspondingly into two sections. Each section summarizes
the present body of knowledge concerning propagation theor-
ies, experimental data, design practice, fields of application,
and factors affecting frequency allocation. The J'TAC felt this
study to be so important that special arrangenients were made
with the IRE to rush 800 preprints of the report to Geneva
delegates to the International Radio Conference well before
its adjournment. It stands as the most authoritative and, at
the same time, the most readable summary of scatter com-
munication technigques that has yet been published.

The Ninth Plenary Assembly of the CCIR (Ilerbstreit,
p. 45)—In order for the above-mentioned 1'TU Conference in
Geneva to arrive at the proper decisions, engineering in-
formation of the type exemplified by the preceding JTAC re-
port is needed on a host of technical (uestions covering essen-
tially the whole radio engineering art. The principal source of
this information is the CCIR—the International Radio Con-
sultative Committee. This body is a permanent organ of the
ITU. Its function is to study technical and operating radio
problems of international interest and to recommend solutions
for those problems. The CCIR held its Ninth Plenary Assem-
bly in Los Angeles last April. Working through 14 Study
Groups, the Assembly considered many new developments,
from stereo broadcasting to space vehicle communications,
which bear on the utilization and conservation of the radio
spectrum. This paper, prepared especially for the PROCEED-
inGs, summarizes the work of the 14 CCIR Study Groups at
Los Angeles, important work which formed the basis for
many of the decisions reached later at the Geneva conference.

Crosstalk Due to Finite Limiting of Frequency-Multi-
plexed Signals (Cahn, p. 53)—This investigation is concerned
with the important problem of the effects due to clipping of a
frequency-multiplexed signal as a result of amplifier satura-
tion in a radio transmitter, particularly when the number of
channels in the system is large. The results show that the
amount of crosstalk caused by clipping is surprisingly low
and that an optimum clipping level may be specified. This
work will be of especial interest to, and should be understood
hy, communications engineers engaged in building and oper-
ating frequency-multiplexed digital communication systems,
whether for telemetry or teletype. Asan added asset, the gen-

eral audience will find the presentation quite easy to follow,
with the mathematical derivations in the appendixes.

IRE Standards on Methods of Measuring Noise in Linear
Twoports (p. 60)—Few topics are as basic and broadly appli-
cable to the radio communication art as noise is. For that
reason it was decided to publish this material as a separate
Standard rather than as one scction of a larger Standard as
originally planned. Tt defines and specifies the various wivs
in which the noise performance of transducers may be rated
and then describes suitable methods of measuring noise per-
formance. It is a companion to the paper that follows.

Representation of Noise in Linear Twoports (IRE Sub-
committec on Noise, p. 69)—The IR Subcommittee that
prepared the foregoing Standard on noise measurements has
prepared an excellent tutorial paper to go with it which pro-
vides. for those who needit.the theoretical background necessary
for a full understanding of the Standard. The Standards Com
mittee felt that a valuable service would be rendered by mak-
ing this paper readily accessible to all.

Multipole Representation for an Equivalent Cardiac Gen-
erator (Gesetowitz, p. 73)—The heart is a major center of clec
trical activity. It is run by current impulses which trigger cach
heartbeat. These impulses give rise to potential differences on
the body surface which can be measured and recorded by an
electrocardiograph to provide a partial picture of the func-
tioning and condition of the heart. To provide a more nearly
complete picture would require obtaining the potential dis-
tribution over the entire body surface, an impractical pro-
cedure. Researchers have therefore endeavored to develop a
picture of the heart in terms of a hypothetical equivalent
heart generator capable of producing the observed body sur-
face potentials, instead of in terms of the surface potentials
themselves. This paper is concerned with the key problem of
finding a suitable equivalent generator. [t provides informa-
tion that may help to resolve this fundamental question and
should certainly stimulate further work in this important area.
In addition, the theoretical problem treated here concerning
multipole sources in a conductor will interest many engineers
outside the medical electronics field.

The Effect of a Cathode Impedance on the Frequency
Stability of Linear Oscillators (Kohn, p. 80)—T his paper
sheds some new light on the perennially important problem of
oseillator stability. Tt has been assumed in the past that the
frequency instabilities contributed by the tube were mainly
due to tube capacitances. The author shows that the growth
of an interface laver between the cathode slecve and the oxide
coating causes the cathode impedance to change during life-
time to the point where this hecomes an equally important,
and previously overlooked, factor in the design of highly
stable oscillators,

Multiple Diversity with Nonindependent Fading (Pierce
and Stein, p. 89)—Diversity reception is now a widely used
technique for overcoming the effects of fading on HI and
scatter communication circuits. Previous analyses have as-
sumed that fading of the several received signals occurs ina
randomly independent fashion. In a number of situations,
however, practical limitations prevent separating the chan-
nels sufficiently in space or frequency to insure that fading
will indeed e independent. \ considerable number of people
have tried to analyze the nonindependent fading case re-
cently but have had to give up on it because of its difficulty.
The authors of this paper have succeeded. The results will be
of interest to a broad group of workers concerned with many
types of communications systems, and of direct utility to the
small but highly significant group responsible for the design
and evaluation of such systems.

Scanning the Transactions appears on page 126.
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RADIO TRANSMISSION BY IONOSPHERIC
AND TROPOSPHERIC SCATTER

A Report of the
JOINT TECHNICAL ADVISORY COMMITTEE
JTAC

Foreword

HIS report on “Radio Transmission by lono-

spheric and Tropospheric Scatter” has been pre-

pared as a supplement to “Radio Spectrum Con-
servation,” an earlier comprehensive report which was
completed by the Joint Technical Advisory Committee
and published by the McGraw-11ill Book Company,
Inc., in 1952, The purpose of “Radio Spectrum Conser-
vation,” as stated in the Introduction thereto, was “to
analyze and evaluate the current uses of the radio
spectrum and to formulate constructive suggestions for
the future.”

Soon after publication of the report “Radio Spectrum
Conservation,” two new methods for bevond-the-hori-
zon extended-range radio transmission began to emerge
as major advances in the communication art. The im-
portance of these new radio techniques, now usually
described as “ionospheric scatter” and “tropospheric
scatter,” led the Joint Technical Advisory Committee
i February, 1955, to establish ait Ad Hoe Subcommittee
on Forward Scatter Transmission. It was the task of
this Subcommittee to compile Tactual data on the new
scatter techniques and to prepare a report on “Radio
Transmission by lonospheric and Tropospheric Scat-
ter” to supplement the book “Radio Spectrum Con-
servation.”

In 1955, the Subcommittee, in cooperation with the

IRE Professional Group on Antennas and Propagation,
sponsored publication of the October, 1955, Scatter
Propagation Issue of the ProcEEDINGS oF T IRE.
This special issue aided greatly in consolidating and
disseminating authoritative information on scatter
transmission—and remains a major and lasting con-
tribution to the technical literature.

Recently, the Subcommittee completed preparation
of the present report which, hopefully, will serve usefully
to augment “Radio Spectrum Conservation” (particu-
larly Chapter 2—Propagation Characteristics of the
Radio Spectrum), as well as to summarize those unique
features of ionospheric and tropospheric scatter which
now must be considered in planning for future efficient
utilization of the radio spectrum.

The members of the JTAC Ad Hoce Subcommittee on
Forward Scatter Transmission were: J. B. Wiesner,
Chairman, \V. G. Abel, .. G. Abraham, D. K. Bailey,
1. H. Beverage, IX. Bullington, J. H. Chisholm, 11. V.
Cottony, R. C. Kirby, W. I&. Morrow, Jr., K. A. Nor-
ton, \V. 1l. Radford, J. IF. Roche, T. I'. Rogers, and
R. J. Slutz. Messrs. R. M. Davis, Jr., R. G. Merrill,
V. R. Ishleman, and A. D. \Wheelon assisted in the
preparation of Sections 2 and 3 of Chapter |—/I