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Designers of complex military and industrial equip-
ment fully appreciate the need for extremely reliable
components. For over a decade, UTC has been devoting
constantly increasing manpower and dollars in the
search for increased transformer and filter dependa-
bility. Investigation and analysis have been related to

RELIABILITY
UNDER
ADVERSE
ENVIRONMENT

As a leader in the produc-
tion of extremely miniatur-
ized components, UTC is a
natural source for missile
apolications. Add to this the
need for top reliability under
adverse environmental condi-
tions, and one can see why
—~ . UTC units have been chosen
- for almost every missile
from the Sidewinder to the
Jupiter to the Atlas: our satei-
lites, and project Mercury.

RELIABILITY
TO NAVIGATE...
CONTROL ... COMMUNICATE

FIRST CHOICE FOR

) RELIABILITY

the life testing of large numbers of units to failure, plus
thousands of wire-insulation-impregnant-potting and en-
capsulating systems. This program has resulted in
proven materials, methods of structure and full quality
controls which assure in UTC units an overall degree of
reliability unequaled in our industry.

RELIABILITY TO DESTROY

A vital factor in second generation missites is the sure ability
to destroy the missile should something go wrong. UTC
high reliability transformers were first choice for Ramo-
Wooldridge in the design and production of their 4 pound
AN/DRW-11 “command destruct” receiver which provides UHF
FM signals to three command channels

Manufacturers providing principal electronic  omnirange. intercommunication  equipment,
gear for the B-58 chose UTC for optimum and fire control. The high inherent quality
miniaturization with maximum reliability under  level of UTC airborne components is illus-

S ecial Uﬂits adverse environment, In general aitcraft use  trated by over 19,000 units being shipped to

p UTC high reliability unmits are found in  one customer . . . then fully tested . . . with
to YUUf virtually all applications such as Tacan, zero rejects.

Specifications

or 1000 Stock items _

High Reliability Catalog G Cataiog F

. World Radio History llSSiii i
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NEW IDEAS

RADIO-ELECTRONICS

-+ - 196 0!

Year after year, the IRE NATIONAL CONVEN-
TION AND RADIO ENGINEERING SHOW
gets bigger! That’s because you and your gigantic
radio-electronics industry are surging ahead with
NEW IDEAS and remarkable specd to make the
Space Age the most exciting time in which to live.

That’s why it takes all 4 floors of New York’s
great Coliseum to show what your industry is doing.
Takes 950 exhibitors...takes over 200 papers...
takes over 60,000 of your co-workers to view the
impressive sight.

If you’re not at the IRE CONVENTION AND
SHOW this year you’ll miss a once-a-year oppor-
tunity unequalled in your industry to see progress
in action. Plan to be at the Coliseum to see...to
hear about...the NEW IDEAS IN RADIO-
ELECTRONICS. 1960!

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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Recently, dispersive networks in which the time delay is a linear function of frequency have

assumed considerable importance in certain electronic applications,

In their patents, Caver' and

Darlington® show how these networks make it possible for a long pulse of low peak power to do
the work of a shorter pulse having much higher peak power. When we are limited in the peak
power we can produce, the advantage of these networks is obvious. This month Warren White,
Consultant in our Research and Engineering Division, discusses another application of these net-
works in which the advantage gained has nothing to do with peak power limitations.

RAPID -FREQUENCY SCANS

Consider a conventional panoramic re-
ceiver. Assume that the rate of change of
frequency ot the sweeping oscillator will
be fixed by the requirement that we must
cover a certain band 1 times per second.
We now ask ourselves. “What should the
IF bandwidth be to obtain the best resohi-
tion?” If the IF band is very narrow. the
output pulse is essentially just the tran-
sient response of the IF amplifier, and its
duration will be inversely proportional to
the bandwidth. We find that, in this re-
gion, the resolution improves as we widen
the band. On the other hand. if the band
is very wide. the output pulse is simply a
truce of the pass-band characteristic. and
its duration is proportional to the band-
width. In this region. the resolution de-
teriorates as we widen the bandwidth,
Clearly there is an optimum buandwidth
between these extremes. Figure 1 illus-
trates the case for a Gaussian-shaped pass
band. For other types of pass band. the de-
tails will be different. but the gencral
shape of the curve will be the same.

The curve of Figure 1 was plotted for a
sweep rate f = 1 Mc/usec and shows that
optimum resolution occurs when the 1F
bandwidth is about 0.664 Mc (3 db) and
that the resolution obtainable is about
0.94 Mc. What happens if this resolution
is not good enough? What can we do if the
problem requires a resolution of. suy. 0.25
Mc? In the past. the only answer has been
that we must slow down the sweep rate—
accepting either a lower rate of scan or a
smaller coverage. In the example just
cited. to improve the available resolution
1o 0.25 Mc would require the sweep rate
to be slowed down by a factor of about
14 : 1. meaning that we must either scan
1/14 as often or cover only 1/14 of the
band with one receiver.

The anomalous part of this situation is
the fact that, in the right-hand region of
Figure 1. the output puise duration in-
creases as we increase the bandwidth. As
we increase the bandwidth. we should be
able to increase the output data rate—but
in fact the reverse is true. Let's see how
this situation can be corrected. In Figure
2. atime vs frequency diagram. the signal
coming out of the mixer is represented as
an oblique straight line (frequency vary-
ing linearly with time). Roughly spedl\m&
the output pulse duration is from the in-
stant the signal frequency enters the IF
pass band until the instant it leaves. The
wider the bandwidth. the wider the output
pulse will be. Suppose. however. that we
introduce a network having a dispersive
time delay. The network is arranged so
that signals at the low end of the band are
dcl.lycd T, seconds. and the signals at the
high end of the band are delayed 1. sec-
onds. The result is that the low-frequency

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

RESOLUTION BAND

Freure 1

part of the signal emerges from the net-
work simultaneously with the high-fre-
quency part. The spectrum of the output
now has the shape of the IF pass band.
and the phase is a lincar function of fre-
quency corresponding 1o a uniform time
delay. In consequence. the resolution con-
tinues to improve as the bandwidth is wid-
ened. as indicated by the dotted line of
Figure 1.

The improvement in resolution ob-
tained in this way is not obtained without
paying a price—the complexity of the net-
work required. This camplexity is a func-
tion of the “compression ratio™ or the ra-
tio of uncorrected resolution bandwidth
to corrected resolution bandwidth. To
achieve 0.25-Mc resolution at 1 Mc/usec
sweep rate. we need a bandwidth of 1.765
Mec: at this bandwidth. the uncorrected
resolution is 1.783 Mec. The required com-
pression ratio is then 1.783/0.25 or 7.132.
This is a fairly modest requircment as
such networks go. Depending on the tol-
erance specifications. the requirement can
be met by a lumped-constant nctwork hav-
ing 18 or 20 all-pass sections. The cost of
this network is to be compared with the
cost of 14 receivers to cover the same
band.

Figure 3 is a scope photograph showing
results obtained with a breadboard setup.
The dispessive network consisted of 24 all-
pass sections and was designed to provide
a compression factor of about 10: 1 for
signals sweeping at a rate of 1 Mc/usec.
No particular pains were taken to adjust

T/
W
T
IF PASS BAND
p b =
| e 7‘]; ]
>
|}
z NETWORK OUTPUT
>
<]
&
u NETWORK INPUT
L
TIME —
Fipure 2

the network precisely. and its performance
is far from optimum. The top line is a 2-
Mc sine wave. which serves as a timing
reference: the sccond line is the IF signal
at the input to the network: the third line
is the network output signal. The signal
being analyzed is amplitude-modulated at
0.5 Mec. The sidebands are clearly resolved
at the output of the network. The signal
is being overmodulated somewhat. as evi-
denced by the fact that the carrier ampli-
tude is roughly equal to that of the side-
bands. and higher-order sidebands are visi-
ble. For this sweep speed. the optimum
resolution without the network would be
about 1 Mc whereas the resolution ac-
tually achieved appears to be about 0.25
Mec.

Mo timing
wave

netw ork

Figure 3
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2 x actual size

2N1122

HIGH-SPEED, HIGH-GAIN
MICRO-ALLOY TRANSISTORS
for modern computer circuitry

Types 2N393 and 2N1122 Micro-Alloy Transistors combine high gain
with excellent high frequency response to meet demands of high-speed
computer switching applications in the megacycle range. Low saturation
resistance, low hole storage, and exceptionally good life characteristics
make these micro-alloy transistors top performers in general high fre-
quency applications and computer circuits.

Made by electrochemical manufacturing techniques,
Sprague Micro-Alloy Transistors are uniformly reli-
able, as well as reasonably priced for transistors with
such excellent operating parameters.

All Sprague transistors—micro-alloy, micro-alloy
diffused base, and surface barrier types—are now pro-
duced in Sprague’s completely new spotless semi-
conductor facility.

For engineering data sheets on the types in which
you are interested, write Technical Literature Section,
Sprague Electric Company, 235 Marshall Street,
L North Adams, Massachusetts.

. Sprague micro-alloy, micro-alloy diffused base, and surface barrier transistors are

Jully licensed under Philco patents. All Sprague and Philco transistors bhaving the
same type numbers are manufactured to the same specifications and are fully
interchangeable. You have two sources of supply when you use micro-alloy and
surface barrier transistors!

SPRAGUE COMPONENTS:

Other popular
SPRAGUE transistors

2N1T28
$8 MiL GENERAL PURPOSE
(MIL-T-19500/9)

2N240
FOR COMPUTER
SWITCHING

2N344/58101
FOR MEDIUM GAIN
AMPUFIERS

2N345/5B102
FOR HIGH GAIN
AMPUFIERS

2N346/5B103

FOR HIGH FREQUENCY
OSCILLATORS

2N301

MADT FOR ULTRA-HIGH
SPEED SWITCHING

®
TRANSISTORS ¢ RESISTORS ¢ MAGNETIC COMPONENTS e
CAPACITORS ¢ INTERFERENCE FILTERS ¢ PULSE NETWORKS

s HIGH TEMPERATURE MAGNET WIRE s CERAMIC-BASE THE MARK OF RELIABILITY

PRINTED NETWORKS ¢« PACKAGED COMPONENT ASSEMBLIES

PROCEEDINGS OF THE IRE Febrvary, 1960

S5A



JACQUES BERNOULLI

THE
WIZARD
OF

ODDS He solved o telephone traffic problem two centuries ago

Jacques Bernoulli, the great Swiss mathematician, pon-
dered a question early in the 18th century. Can you mathe-
matically predict what will happen when events of chance
take place, as in throwing dice?

His answer was the classical Bernoulli binomial distri-
bution—a basic formula in the mathematics of probability
(published in 1713). The laws of probability say, for in-
stance, that if you roll 150 icosahedrons (the 20-faced
solid shown above), 15 or more of them will come to rest
with side “A” on top only about once in a hundred times.

Identical laws of probability govern the calls coming
into your local Bell Telephone exchange. Suppose vou are
one of a group of 150 telephone subscribers, each of whom
makes a three-minute call during the busiest hour of the
day. Since three niinutes is one-twentieth of an hour, the

probability that you or any other subscriber will be busy
is 1 in 20. the same as the probability that side “A™ of an
icosahedron will be on top. The odds against 15 or more
of you talking at once are again about 100 to 1. Thus it
would be extravagant to supply your group with 150 trunk
circuits when 15 are suflicient for good service.

Telephone engineers discovered at the turn of the cen-
tury that telephone users obey Bernoulli’s formula. At Bell
Telephone Laboratories. mathematicians have developed
the mathematics of probability into a tool of tremendous
economic value. All over the Bell System, the mathematical
approach helps provide the world's finest telephone service
using the least possible equipment. The achievements of
these mathematicians again illustrate how Bell Labora-
tories works to improve your telephone service.

BELL TELEPHONE LABORATORIES
World center of communications research and derelopment

World Radio Histo



BLUE JACKET

VITREOUS ENAMEL-PROTECTED,
v POWER WIREWOUND RESISTORS.

Send for Bulletins: 7410-A (Axial Lead), 7400-A (Tab Type)

1/

P KooLOHM

"\ X CERAMIC INSULATED-SHELL,
\ \\‘) POWER WIREWOUND RESISTORS.
Send for Engineering Bulletin: 7300-A

PERMASEAL

i SPRAGUE_ 1 CAST EPOXY HOUSING,
~ PERMASEAL ' N PRECISION WIREWOUND RESISTORS.

Send for Engineering Bulletin: 7500

SPRAGUE RESISTORS
FILMISTOR

PRECISION CARBON FILM RESISTORS.

I/
SPRAGUE 4028
Q. LA TR,

&

SPRAGUE

)

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

MEG-0-MAX

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

=] <t SPIRAMEG
\"Pﬁom\'

— g — ' HIGH-RESISTANCE SPIRAL ELEMENT
e RESISTORS.

Send for Engineering Bulletin: 7100

SPRAGUE ELECTRIC COMPANY 235 Marshall Street North Adams, Mass.

SPRAGUE COMPONENTS: RESISTORS e CAPACITORS e MAGNETIC COMPONENTS e  TRANSISTORS
INTERFERENCE FILTERS e PULSE NETWORKS e HIGH TEMPERATURE MAGNET WIRE e PRINTED CIRCUITS
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ERA’S NEW LAB TRANSPAC *135

00 3 7|n Ay
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RESLARCH ASSOCIATLS
INC

VERNIEN

WERSSUPPLY
Highy Regulated 4-36 VOC Output At 0-500 MA

This remarkat;\y‘ dmpact transistorized power supply
provides a highly regufated continuously variable output
for all battery voitage ranges. Despite its low cost, it
has a number of outstanding. features which result in
rugged performance and converience of operation.

"

There is a vernier control which permits fine adjust-
ment of the output voltage. Outputs are:isolated, and
either terminal may be grounded, or umits can be
“stacked” for higher voltage operation. Thermostatic
monitoring of the transistor base temperatureS prevents
thermal run-a-way and damage to the unit or external
circuit. A unique current limiter circuit protects ‘against
transient overloads. The current limiter is also contin-
uously adjustable which permits pre-set currents to be
fed to the external circuitry. The unit is equipped with
a front panel meter for monitoring both the output volt-
age or output current.

Additional features include low power consumption,
light weight and accessible location of all components.

SPECIFICATIONS:

. TR436M

4.36 VDC (divided into 4 ranges)

0-500 milliamperes

Less than 0.15% or 15 millivolts change
for 105-125 VAC input, 60-400 cps
.Less than 0.05% or 15 millivolts change,
no load to full load

Less than 2 millivolts

Model Designation
Qutput Voltage ...
Output Current ...
Line Regulation ...

Load Regulation

Model TR436M — Price (FOB Factory) $135.00
®Reg. U.S. Pat. Off.

ELECTRONIC RESEARCH ASSOCIATES, INC.

67 Factory Pl., Cedar Grove, N. J. o

CEnter 9-3000 o TWX NJ1144
SURSIDIARIES

Era Electric Corp. * Era Pacific Inc. * Era Dynamics Corporation . Advanced Acoustics Corp

8A

See these P;oducls at the 1960 I.R.E. Convention Booth No. 2818-2820
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#. Meetings &
0> with Exhibits
[

@ 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.

A

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. Institute
of Radio Engineers, 72 West 45th St,,
New York 36, N.Y.

Aprit 3-8, 1960
Sixth Nuelear Congress,
Coliscum, New York, N.Y.
Exhibits: Mr. F. M. Howell. ¢/o EJC
29 W, 39th St., New York 18, N.Y.

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

May 2-4, 1960
National  Aeronautical FElectronies
Conference, Dayton Biltmore Horel,
Dayton, Ohio.
Exhibits: Mr. Edward M. Lisowski. Gen-
eral Precision Lab., Inc., Suite 452, 333
West First St.. Davton 2. Ohio.

May 2-6, 1960
Western Joint Computer Conference,
Fairmont Hotel, San Francisco, Calil.
Exhibits: Mr. H. K. Farrar, Pacific Tel.
& Tel. Co., 140 New Montgomery St.,
San Franciseo 5, Calif.

Hay 24-26, 1960
Seventh Regional Technical Confer-
ence & Trade Show, Olympic Hotel,
Seattle, Wash.
Exhibits: Mr. Rush Drake, 1806 Bu-h
Place, Seattle 44. Wash,

Vay 24-26, 1960
Armed Forces Communieations &
Electronics 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
Electronics, Sheraton-Park
Washington, D.C.
Exhibits: Mr, L. David Whitelock, Bu-
Ships, Electronics Div., Dept. of Navy,
Washington, D.C.

August 23-26, 1960

WESCON, Western Electronic Show
and Convention, Ambassador Hotel
& Memorial Sports Arena. Lus Angeles,
Calif.

Exhibits: Mr. Don Larson, WESCON,
1435 LaCieneca Blvd., lLos Angeles
Calif.

(Continuwed on page 104)

New York

Military
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| The Most Complete Line of High Frequency Attenuators :
5 DRD Attenuators

Provides Digital Readout of Attenuation, 1-119 db

Altennator .llm — - o Attenuater
MODEL 40- s

. WeE T Jee 3l

0
KAY ELECTRIC CO. Wiagde wis vae  am ¥ e “ "
NE BROOK,M.J. GG GGG VS N R N AL RN

s . L X A NN, 4
ke < s pea g - . N A

‘.1

Standard Toggle Switch Moclels, 1-101 db

¢ Fixed Zero or 10 db Insertion Loss

The three models of Kay DRD Attenuators listed at the right hand
side of the table offer the convenience of a direct-reading dial.
Attenuation can be varied from 1 db to 119 db in one-db steps by
operating two rotary switches, The standard Kay Attenunators op-
* High Frequency Switches—Solid Silver erated by six or nine toggzle switches are listed at the left. All
Contacts Set in Teflon models are set in lightweight cast bronze housings and offer re-
19, Carbon Film Resistors duced maximum total error and a negligible insertion loss.

e Choice of 50, 70, or 90 ohm Impedance

¢ Improved Accuracy—Reduced Maxi-
mum Error

i
>
<
X
L]
STANDARD TOGGLE SWITCH MODELS DRD MODELS y
- 5
MDDEL  CAT. NO. | MDDEL CAT. NO. | MODEL  CAT. NO.] MODEL CAT. NO.
20" 430-8 20-0* 431-8 30-0* 432C 40-0* 433-A x
21% 4408 210t 4418 31.0% 442-C 410t 443-A »
‘ 22t 450-8 22:0¢ 4518 32-0% 452-C 420t 453-A ;
fin_Zout *50 ohms nom. +70 ohms nom. 190 ohms nom. x
; A 101 db 119 db total o
DB Switched 41 db in 6 steps in 9 steps in 1-db steps L
Same as 41-db £
Steps 20 db, 10 b, 5 db. 3 ob, units, plus 3 1 db and 10 db !
: a extra 20-db steps
¥ INSERTION 10 db Zero db at low frequencies; approx. 0.1 db
] LOSS at 250 mc; approx. 0.2 db at 500 mc
g Maximum Total At full attenuation: 0.5 db at 250 me; At full attenuation: 1.0 db at 250 mc; ]
p Error (includes 1.2 db from 250 to 500 mc 2.0 db from 250 to 500 mc
*1 insertion loss} BETTER ACCURACY AT LOWER FREQUENCIES AND/OR USING FEWER ATTENUATION STEPS
&
[ Frequency . ul
(i Range DC to 500 mc; useful to 1000 me ;
1! SWR 1.2:1 max. up to 250 mc; 1.4:1 max., 250 to 500 mc <
Maximum Power Y2 watt f
Connectors BNC type UG-185/U |
Dimensions 27 x 7" x2” 2" x 9% x 2" 57 dia. x 2%"” i
Weight 2 Ibs. 3 Ibs. 4Y4 Ibs.
x Prices $ 5.0 | $70.00 $100.00 $225.00
X

All prices f.0.b. factory.

NOTE: Kay Attenuvators can be made on speclal order in 0.5 db steps, and to customer’s choice of
insertion loss, attenvation range, and impedance rating.
Write for New Koy Cotolog
SEE US AT THE IRE SHOW
N S S (U 00 KAY ELECTRICCOMPANY

Dept. 1-2 Maple Avenve Pine Brook, New Jersey CApitol 6-4000

\..

"KAY

KAV =
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FIRST Airborne Doppler Radar Navigation System

10A

with Simplified Transistor Circuitry

Uses HERMES CRYSTAL FILTER

Collins Doppler Radar Navigotion Sys-
tem DN-101 measures the Doppler Fre-
quency Shift in each of three beams 1o
determine velocity components of the

LINE oircraft,
OF 7
FLIGHT [ /
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Hermes Crystol Filter, Model 669 U,
used in Collins Doppler Rodar Navi- changes.
gation System DN-101 measures
3" Lx 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 Ke¢. Bandwidth at 2 db is 6 Kc 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 sclection of filter characteristics best suited to your needs. Write
for Crystal Filter Bulletin.

A limited number of opportunities is available 10 experienced circuit
designers. Send Résumé to Dr. D. 1. Kosowsky.

Ilel'me S Electronics Co.

155 156 157 158 159 140 161 162 1463164

Typical Doppler Signal Specirum super-
imposed on aoftenvation characteristic
curve of Hermes Crystal Filter, Model
669U. Peak of curve shifts os velocity

E 75 CAMBRIDGE PARKWAY « DEPT B + CAMBRIDGE 42, MASSACHUSETTS
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,, Meetings m
=" with Exhibits
I ]

September 19-21, 1960

National Symposium on Space Elee-
tronics & Telemetry, Shoreham
Hotel, Washington, D.C.

Exhibits: John Leslie Whitlock Associates,
6044 Ninth St,, North, Arlington 5, Va.

October 3-5, 1960

Sixth National Communications Sym-
posium, Hotel Utiga & Utica Memorial
Auditorinm, Utica. N.Y.

Exhibits: Mr. W. R. Roberts, 102 Fort
Stanwix Park N., Rome, N.Y.

October 10-12, 1960

National Flectronics Conference,
Hotel Sherman, Chicago, HI.

Exhibits: Mr. Arthur H. Streich, National
Electronics Conference, 184 E. Ran-
dolph St., Chicago, Il

October 24-26, 1960

East Coast Aeronautical & Naviga-
tional Electronies Confercence. [ ord
Raltimore Holel & 7th Regiment Ar-
mory, Baltimore, Md.

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

Oct. 31-Nov. 2, 1960
13th Annual Conference on Elee-
trical Techniques in Medicine &
Biology, Sheraton-Park Hotel. Wash-
ingion, D.C.
Exhibits: Mr. Lewis Winner, 152 West
42nd St., New York 36, N.Y.

November 14-16, 1960
Mid-America Electronics Convention
(MAECON), Municipal Auditorium,
Kansas City, Mo.
Exhibits: Mr. John V. Parks, Bendix Avia-
tion Corp., P.O. Box 1159, Kansas City
41, Mo.

November 15-17, 1960

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

Exhibits: Miss Shirley Whitcher, IRE
Boston Office, 73 Tremont St., Boston,
Mass.

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

A

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

February, 1960
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K ANTENNA BY KENNEDY
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ANTENNA EQUIPMENT
60-foot steel and 28-foot aluminum antenna systems at a relay
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WRAT
HAS
THE
7182
|SN BAND MAGNETRON
COMMON

WITH
THIS
CAT?

A good question! According to legend, a cat has nine lives—some-
thing that has yet to be proved. The 7182, on the other hand, hasa

proved life 8 to10timesgreaterthanany similarS-Band magnetron.

The 7182 retains its remarkable stability and reliability during
a life of 10.000 hours. and is one of a series of magnetrons now in
production providing peak powers of 5 MW. These magnetrons
operate at voltages and current densities usually associated with

magnetrons rated at a fraction of the power output.

A parallel development in L-Band ensures that attainments in
this field equal the phenomenal successes already achieved with

S-Band magnetrons.

"ENGLISH ELECTRIC

Agents throughout the World

ENGLISH ELECTRIC VALVE (0. LTD. ST, BT

AP 134
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THE G.C. DEWEY CORPORATION

For scientific research and deve(o;nnenl

with intellectual integrity

SCIENTIFICALLY ORIENTED to achieve signiﬁcant results for govern-
ment and civilian agencies—in the broad areas of defense physics . . .weapons
system concepts and evaluation . .. electronic technology—this organization
applies creative scientific thinking .. .to advanced problems of nuclear and
plasma physics. . .to unique computer programming techniques . .. to origi-
nal electronic design criteria ... to systems analyses that meet measure of
effectiveness standards.

THE G. C. DEWEY CORPORATION, 202 East 44th Street, N.Y.C. 17

Physicists, mathematicians and engineers with advanced degrees,
write for information on professional career opportunities.
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IRE News and Radio Notes

Calendar of Coming Events
and Authors’ Deadlines™*

1960

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

Cleveland Electronics Conf., Cleveland
Engrg. and Sci. Center, Cleveland,
Ohio, Feb. 10~-12.

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, BTL Aud., 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.

14th Spring Tech. Conf., Cincinnati,
Ohio, Apr. 12-13.

Cont. 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.

1960 SWIRECO (Southwestern IRE
Regional Conf. and Electronics
Show), simultaneously with the
Nat’l. PGME Conf., Houston, Texas,
Apr. 20-22.

Natl. Aeronautical Electronics Conf.,
Biltmore and Miami-Pick Hotels,
Dayton, Ohio, May 2~4. URSI-IRE
Spring Mtg., Sheraton Hotel, Wash-
ington, D.C., May 2-5.

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

PGMTT Natl. Symp., San Diego, Calif.,

May 9-11.

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

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

24-26.

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

Conf. on Standards and Electronic

Measurements, NBS Boulder Labs.,
Boulder, Colo., June 22-24. (DL*:
Feb. 15, G. E. Shafer, NBS, Boulder,
Colo.)

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

* DL = Deadline for submitting ab-
stracts.

(Continned on paye 154)
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IREE CUMULATIVE INDEN FOR
1954-1958 Now AvarLaBLe

A new cumulative index covering all tech-
nical papers and letters which have appeared
in IRE publications during 1954 through
1938 is now available from the Institute of
Radio Engineers, 1 East 79 St., New York
21, XU Y., at the following prices: IRE Mem-
bers, $2.50; librarics, $4.80; nonmembers,
$6.00.

The index covers the PrOCEEDINGS OF
THE IRE, [RE Traxsactioxs of the Profes-
sional Groups, IRE NartioNaL CONVENTION
Ricorp IRE Wescox Coxviextion REc-
ORD, and the IRE STUDENT QUARTERLY.

Cumulative indexes for years prior to
1954 are also available as follows:

19131942 1943-1947 1948-1953
Members $1.25 $1.25 $1.25
Libraries 1.65 1.65 2.40
Nonmembers 2.25 2.25 3.00

ARMSTRONG MEDAL
PRrESENTED TO J. T BOSE

The Armstrong Medal of the Radio Club
of America was presented to John I, Bose
(S'33-V'36-VA'39-N"55-S)'58), associate
professor of Engineering at Columbia Uni-
versit, New York, N. Y., at the Club’s
golden anniversary dinner December 4,
1959 at the Hotel Plaza, New York, N. Y.

The award will mark the cleventh pre-
sentation of the medal since it was estab-
lished December 19, 1935, in recognition of
the discovery of radio frequency modulation
by Major Edwin H. Armstrong. professor of
Electrical Engineering at Columbia and a
prominent member of the Club.

Major Armstrong, who died in 1954 at
the age of 03, invented numerous improve-
ments in radio transmission and reception.
One of his accomplishments, announced the
year hefore he died, was the perfection of a
system of multiplex radio transmission that
enables I'Ml broadcasting stations to trans-
mit two or more different programs simul-
tancously.

The presentation of the medal was made
by Walter Knoop, president of the Club,
who also presented Professor Bose with a
citation which reads:

“The award of the Armstrong Medal of
the Radio Club of America to John Henry
Bose is in recognition of his pioneering con-
tributions to the art of radio communica-
tions and particularly frequency modula-
ton.

“He was closely associated with Edwin
Howard Armstrong and has contribnted
especially to the development of FN multi-
plexing systems, phase shift frequency mod-
ulation, and CW radar.

“As inventor, teacher and true scientist,
much is still expected from John Bose in the
continuing advance of radio communication
techniques. A\ comparatively young man,
with years of productive and creative future
ahead, he is an outstanding first of radio’s
second generation.”

The principal speaker at the dinner was
Dr. Alfred N, Goldsmith, cofounder and
editor emeritus of the IRE.

Professor Bose was born March 26, 1912,
Ile received the B.5S. degree from Columbia
in 1934, and the E.E. degree from Columbia
in 1935. IFrom the time he received his engi-
neering degree he was associated with Pro-
fessor Armstrong and collaborated with
Armstrong in the development of the M
multiplexing svstem of transmission, as well
as many other classified projects for the
government.

Professor Bose is a founding member and
a director of the Armstrong Memorial Re-
~earch FFoundation and a former president of
the Radio Club of Nmerica.

ATTENDANCE LIMITED
AT PGHFE SyMyposivy

Attendance at the first Annual Sym-
posium on Human Factors in Electronics,
March 24-25, 1960, will be limited. Those
interested in attending the Symposium,
which will be held in New York, N. Y., are
urged to send $2.00 (PGHI'E members) or
$3.00 (all others) for preregistration to |. .
Karlin, Chairman, Meetings Committee,

% Bell Telephone Labs., Murray Hill, N. J.
Anvone interested in obtaining further in-
formation about the Symposium should also
contact Mr. Karlin.

At the press conference beld during the 12th Annual Conference on Electrical Techniques in Medicine and
Biology at the Sheraton Hotel, Philadelphia, Pa., left to right: Dr. J. Schultz, session chairman; Dr. R. 1.. Bowman,
conference vice-chairman; Dr. H. P, Schwan, conference chairman; L. E. Flory, program chairman for conference;
Dr. E. Hendler, session chairman; and Carl Berkley, publicity-exhibits conference chairman.

February, 1960



Evceventit ANNvtaL MAECON
Help iv Kansas City

Paul C. Constant, jr., Conference Gen-
eral Chairman, opened the 11th Annual Mid-
America Electronics Conference (MAECON)
in Kansas City, Missouri, November 3, 1959,
Dr. Ernst Weber, the principal speaker at
the opening session, gave an address on
“Radio Engineers of the IFuture.”

Speakers at the conference included Dr.
John D. Ryder (IRE Past President, 1955),
Dr. Benjamin E. Shackelford (IRE DPast
P’resident, 1948), Dr. R, 1.. Mcl arlan, T. C.
Combs, Yudell Luke, Dr. John S. McNown,
Dr. Castruccio, PPhilip E. Ohmart, D. R.
Hull, Dr. 1. Unz, Delmer C. Ports, Dr.
Clyde M. Ilyde, J. F. Tormey, Robert L.
Francisco, Dr. \V. W, lohenner, Dr. Joseph
C. Shipman, Gerald O. Hayman, Dr. John
N. Warfeld.

The seventeen technical sessions covered
the following areas: Engineering Education,
Engineering Management, Simulation and
Computers, Technical Writing, Broadcast-
ing Equipment, Components, Guidance and
Communications, Transmission and Control
Systems, Adaptive Servos and Other Non-
linear Devices, \Wave Propagation, Medical
Electronics, and Airborne Electronics.

More than 1350 MAECON registrants,
(from more than 40 different states) at-
tended the technical sessions, exhibits and
social activities at MAECON. A few of the
highlights were the 11th Annual Banquet,
the Ladies Program, and the reunion of
Past National Presidents of the IRE.

Mr. R. L. Hull, President of the Elec-
tronics Industries Association and Vice-
President of Raytheon Company, was the
principal speaker at the banquet. l1e spoke
on “The National and Political Problems of
the Electronics Industry.”

On November 4 the past presidents of
the IRE were honored. The reunion began
with a testimonial luncheon at the Hotel
Muehlebach at which Dr. John S. McNown,
Dean of the School of Engineering of the
University of Kansas spoke on “Why Re-
search is Important in the Education of En-
gineers.” This was followed by a ceremony
in which the past presidents were presented
with MAECON Chairman’s Emblem, and

given the title of Honorary Chairman of
MAECON. They were given a certificate
anda MAECON pin. Arthur I', Van Dyck,
IRE president, 1942, and a charter member
of the IRE, spoke for all the P’ast Presidents
at the annual banquet Wednesday evening.
Those honored and who became honorary
Chairmen of MAECON were Dr. Ilaraden
Pratt (P’resident, 1938), Arthur IF. Van Dyck
(President, 1942), Dr. Benjamin E. Shackel-
ford (President, 1948), Dr. John D. Ryder
(President, 1955) and Dr. Ernst \Weber
(President, 1959).

Other reunion activities for the past na-
tional presidents included a tour of Midwest
Research Institute and Linda Hall Library,
and a social hour which preceded the annual
banquet.

1960 NAECON CONFERENCE
PLans NEaArR COMPLETION

Plans are being completed for the
NAECON Conference in Dayton, Ohio, on
May 2-4, 1960. This year’s Twelfth Annual
National Aeronautical Electronics Confer-
ence theme is “Electronics Probes the Uni-
verse.”

Jointly sponsored by the professional
group on Aeronautical and Navigational
Electronics and the Dayton Section of the
IRE, with participation by the Institute of
Aeronautical Sciences, this year's NAECON
will offer a program of value to everyone in-
terested in electronics. The program will con-
sist of technical papers, a forum, exhibits,
ladies program, banquet and a ball. The fol-
lowing are a few selected subjects which
have been suggested as session topics: Radio
Astronomy, Safety in Space flight, Space
Systems Integration, Bionics, Solid State
Devices, Navigation In the Universe and
other similar topics.

For additional information, on hotel and
motel accommodations and rates in Dayton,
write to:

NAECON Housing Chairman
P.O. Box 621

Far Hills Br.

Dayton 19, Ohio.

X
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Distinguished guests at MAECON and the testimonial luncheon for the IRE Past Presidents. First row
(left to right): Dr. John D, Ryder (President, 1955), Dr, Benjamin E. Shackelford (President, 1942), Dr. Ernst
Weber (President. 19.10'2‘.)Anh r F, Van Dyck (President. 1942), and Dr. Haraden Pratt (President, 1938),

Second Row (left to rig
speaker at M&l

: Paul C. Constant, Jr, (MAECO eral Chairman), David R. Hull (principal
ECON's Annual Banquet), R. L.rMcFarlan (Htgeg"a 0 Je

resident-elect), Noble Vilander (Chairman,

Kansas City IRE Section), Charles E. Harp (Director Region 6, IRE),
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Calendar of Coming Events
and Authors’ Deadlines*

(Continued from page 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, (DL*: May 1, R. G. Leitner,
WESCON Bus. Office, 1435 So. La
Cugna Blvd., Los Angeles 35, Calif.)

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 Municipal
Aud., Utica, N. Y., Oct. 3-5. (DL*:
June 1, B. H. Baldridge, 25 Bolton
Rd., New Hartford, N. Y.)

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

Symp. on Space Navigation, Deshler-
Hilton Hotel, Columbus, Ohio, Oct.
19=21.

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

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

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

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

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

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

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. Summer-
lin, 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.

5th Midwest Symp. on Circuit Theory,
Univ. of Illinois, Urbana, May 7-8.
(DL*: Oct. 1, M. E. Van Valkenberg,
Dept. of E.E. Univ. of Ill.,, Urbana.)

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

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

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

* DL =Deadline for submitting ab-
stracts.
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Major General Clyde H. Mitchell, left, Commander
IR, The citation was pre<ented by Mr. William ). Kuehl, center, Chairman of the Rome-Utica Section of the
IR and Manager of Communications and Navigational Engineers at General Flectric. Mr. Richard C. Benoit,
right, General Chairman, 6th National IRE Symposium and Chief, Directional and Telecommunications Branch,
Directorate of Communications at Rome Air Development Center, and Mr. Michael P. Forte, background, Vice-
Chairman of Rome-Utica Section of RIS and Chief, Instrumentation Branch of General Engineering Laboratory
at Rome \ir Development Center, were also present to congratulate the General.

IRE PrESENTs CITATION
TO Major Gex, O, H. NITCHELL

A citation was presented to Major Gen-
eral Clvde IL Mitchell, Commander, Rome
Air Materiel Area at Griffiss Air Force Base,
N. Y., for his oustanding support and con-
tributions to The Institute of Radio Engi-
neers’ activities.

The citation read in part: *Major Gen-
eral Clyde H. Mitchell has contributed sig-
nificantly to the growth and welfare of the
Rome-Utica Section. Qutstanding in leader-
ship and in devotion to the aims, ideals, and
purposes of the Institute, it is our judgment
that he has served us well.

“In recognition thereof, and in token of
our appreciation, the officers and executive
committee hereby unanimously declare him
to be a patron of the Rome-Utica Section
entitled to the accolade of distinguished fine
fellowship among all members at all times
and places.”

TrecnNtcan \WRITERS' AND
MEDICAL \WRITERS' INSTITUTES
To BE HELD AT RENSSELAER

Technical writing as a tool for industry
and the government services will feature the
Eighth Annual Technical Writers' Institute
scheduled from June 13-17, 1960 at Rens-
selaer Polvtechnic Institute, Trov, N. Y.
The week-long Institute, directed by Pro-
fessor Jay R. Gould, will present key lec-
tures by industrial speakers on editing;
writing reports, manuals and instruction
books, technical promotion, articles, and
government publications; technical illustra-
tion; and supervision of publications.

Lecturers in the specialized fields will be
S. J. Goodman, Manager of Technical Pub-
lications, \ircraft Radio Corp.: Ralph V.
Rice, Supervisor of Publication Production,
Bell Telephone Labs.; Lt. Col. Herbert Her-
man, Research Studies Institute, Maxwell
Air Force Base; Willard E. Roberts, Man-
ager of Technical Publications, Ordnance
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. Rome Air Materiel Area, receiving the citation t'rum_ the

Department, General Electric Co.; Richard
V. Ford, Supervisor of Sales P’romotion,
Data Processing  Division, 1BM; M. ML
Matthews, Managing Editor, Westinghouse
Engineer; and Stuart I, Hall, President,
Hall Industrial Publicity.

Basic instruction will be given by Profes-
sors S, P Olmsted, Wentworth K. Brown,
and Douglas H. Washburn, coauthors of the
communications text The Uses of Language;
Professor Robert \. Sencer, consultant to
business, in charge of Rensselaer’s Special
Communications Program; and Professor
Gould, coauthor of the writing texts Techni-
cal Reporting and Exposition: Technical and
Popular.

Rensselier’s  pioneer  Institute  was
founded in 1953 o provide a forum and
workshop for technical writers and editors.
During the past seven years over 500 repre-
sentatives from 250 large industrial com-
panies government agencies, and technical
publishing commanies have taken advantage
of the intensive Monday through Friday
seminar.

The third Medical Writers” Institute will
be held at the same time as the Technical
Writers' Institute. It will be coordinated by
Dr. Joseph FF. Montague, New York surgeon
and writer. Mthough lectures on fundamen-
tals will be shared with the technical writing
group, the medical writers will attend ses-
sions presided over by these speakers from
the pharmaceutical firms and medicine: Dr.
W, Do Snively, Medical Director, Mead,
Johnson and Co.; Dr. Raymond C. Pogge,
Director of Medical Research, the \Wm. S.
Merrell Co., and editor of the AMWA
Bulletin; Col. John B. Coates, Director,
Historical Unit—N>\ledical Corps, USA; Dr.
John L Beckley, Medical Director, War-
wick and Legler, advertising consultants;
Dr. Otto L.. Bettmann, Director, Bettinann
Archive; Dr. Eric W. Martin, Editor, Spec-
trum, Phizer and Co.; and Dr. Granville \V,
Larimore, Deputy Commissioner, New
York State Department of Health.

Inquiries about both Writers' Institutes
should be sent to Professor Jay R. Gould,
Director, Technical Writers' Institute, Troy,
N. Y.

41 NatioNaln MIL-1E-CON
Praxs Beine FiNavLizen

Dr. T. Keith Glennan, Administrator,
National Aeronautics and Space Administra-
tion, heads a list of civilians and military
officers who will serve as advisors for the
Fourth National Convention on Military
Electronics—1960 (MI[[.-1.-CON), to be held
at the Sheraton-Park Hotel in Washington,
D. C., June 27-29, 1960. The meeting is
sponsored by the IRE Professional Group
on Military LElectronics.

Other advisors, as announced by R. i1,
Cranshaw, MI1.-I2-CON President and Man-
ager, Advanced Space Products, General
tlectric Co., Utica, N. Y., are Dr. {1, |-.
York, Director of Defense Res. and Engrg.,
Dept. of Defense: Admiral A Burke, USN,
Chiet of Naval Operations; Licutenant Gen-
eral A, G. Trudeau, USA, Chief of Res. and
Dev., Dept. of the Armyv; Licutenant Gen-
eral R. C. Wilzon, USAF, Deputy Chief of
Stalt, Development, U. S, Air Force; Vice
Admiral J. T. Hayward, USN, Deputy Chief
of Naval Operations (Development); Licu-
tenant General B. A, Schriever, USAF,
Commander, llq., Air Res. and Dev. Com-
mand; Lieutenant General W. 12, Kepner,
USAF (Ret.), Chairman of the Board, Radi-
ation, Inc., Orlando, Fla., M. Randall,
Chairman, PGIL; Office of Electronics,
Office of the Director of Defense Res. and
Engrg.; J. E. Durkovie, Chairman, \Wash-
ington, D. C., Section of The I1RE and Cor-
porate Secretary, Aeronautical Radio, Inc.,
Washington, D. C.

Dr. C. M. Crenshaw, Chief Scientist,
Office of the Chief Signal Officer, Dept. of
Defense (Army), is chairman of the Techni-
cal Program Committee, which has set a
deadline of February 1, 1960 for technical
papers on the various fields of military elec-
tronics. Exhibits Chairman is 1.. D. White-
lock, 5614 Greentree Road, Bethesda 14, Md.

More than 4000 engineers, ~cientists, and
executives from industry, Government
agencies and laboratories, the Armed Forces,
universities and embassies listened to more
than 100 technical papers and looked at over
100 exhibits of new developments in military
electronics at the 1959 MIL-E-CON. This
branch of electronics includes such topics
as space electronics, space navigation, guid-
ance and control systems, electronic propul-
sion, reconnaissance systems simulation, and
communnications systems.

\WESCON PapriErs DEADLINE
SET FoOr NMay 1, 1960

Authors wishing to present papers at
the 1960 Western lectronic Show and Con-
vention technical sessions to be held August
23-26 should register their interest by May
1. Required are 100-200 words abstracts,
together with complete texts or detailed
summaries. Theyv should be sent to the
Chairman of the Technical Program,
Richard G lLeitner, WESCON Business
Office, 1435 South La Cienega Blvd., Los
Angeles 35, Calif.

Selection of papers for the program will
be made before June 1; authors will be advis-
ed of acceptance or rejection by that date.

There will again be an IRE-WESCON
Convention Record published in advance of
WESCON by the National Headquarters
of the IRE.
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r r“ | - y Bastille gate had been hammered into shambles, and the unfortnate
AND I r [ [ I Maurice Antoinette was at the mercy of the mob.
hae = “Observe the instrument of your defeat!” sneered Brigitte

Orne sweltering July afternoon in 1789, a tattered raggedy mob  Sourdough, pointing at the radar.

appeared outside the gates of the Bastille, the formidable prison of “Pfui,” the commandant replied, calm and disdainful. *‘No
Paris, and demanded entrance. Beawmac (French for Bomac*) tubes.”
“Go away,” the guard shouted, “‘or we'll have to arrest you.” Brigitte was furious. “The commandant wants ‘Beaumac’?
“That's exactly the idea!” a voice came back. “VWe're starving  He shall have Beaimac!”
to death. All we want is a little of that moldy bread and canal water With that, Antoinette was led to a second instrument of the

you feed your prisoners!” people — a device consisting of a heavy blade, poised between
Word was passed to the prison commandant, one Maurice  grooved uprights. It had no tubes at all.

Antoinette. “If they want their just desserts,” he smiled, “let them “This is your Beaumac?” the commandant asked.

eat cake!” ““Oui, monsieur,” Brigitte Sourdough leered. *This is Beau
It was this remark that sparked the Revolution. The mob grew — Mac — the knife!”

ugly. “Force the gate!” shouted a sickle-wiclding daughter of France No sooner had Maurice Antoinette heard these words than his

named Brigitte Sourdough. A radar controlled battering ram, appro-  icy calm vanished.
priated from the local armory, swung into play. In moments, the Matter of fact, he lost his head completely.

~ No. 18 of a series. .. BOMAC LOOKS AT RADAR THROUGH THE AGES

Offices in major citles— Chicago » Kansas City « Los Angeles « Dallas « Dayton ¢ Washington «
Seattle » San Francisco » Canada: R-O-R Associates Limited, 1470 Don Mills Road, Don Mills,
Ontario o Export: Maurice . Parisier, 741-745 Washington St., N. Y. C. 14, N. Y,

Leaders tn the design, development and manufacture of TR, ATR, Pre-TR tubes; shutters;
reference cavities; crystal protectors; silicon diodes; magnetrons; kiystrons; duplexers;
pressurizing windows; noise source tubes; high frequency triode oscillators; surge protectors.
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URSI ToroONTO SyMPOSIUM
PROCEEDINGS AVAILABLE

The IRE Professional Group on Anten-
nas and Propagation has published the Pro-
ceedings of the URSI International Sym-
posium on Llectromagnetic Theory, held at
the University of Toronto, Canada, June
15-20, 1959. The volume consists of invited
papers by fifty-four of the world’s leading
authorities; subjects covered include Dif-
fraction and Scattering Theory, Radio
Telescopes, Surface Waves, Boundary Value
P’roblems, Propagation of Waves, and An-
tennas. The complete program can be found
on pages 18A of the June, 1959 issue of the
ProceroiNGs oF THE [RE.

Those who registered at the Toronto
Symposium will automatically receive one
copy as a part of their symposium registra-
tion fee. All others interested in ordering the
Proceedings should turn to page 106A of this
issue for further information.

INTERNATIONAL CONFERENCE
oN MEpicat ELECTRONICS
To Br 11ELp 1N LoxpoN

The Electronics and Communications
Section of The Institution of Electrical Engi-
neers, in association with the International
Federation for Medical Electronics, are or-
ganizing the Third International Conference
on Medical Electronics which will be held at
Olympia, London, Englund, July 21-27,
1960.

The Conference is planned to bring to-
gether members of the medical and electrical
engineering professions so that each will gain
a better understanding of the problems of
the other; besides sessions for experts, there
will also be less specialized meetings to
enable those who have no deep insight of the
subject to increase their background knowl-
edge. With the many recent advances both
in electronics and medicine, it is generally
recognized by members of both professions
that discussions on medical electronics can
do much to stimulate progress.

The scope of the Conference is indicated
by the following preliminary subject list:
Instrumentation for Medicine and Biology,
Medical Electronics in Space Research, Iso-
topes and Radiology, Ultrasonics and Mi-
crowave Radiation, The Respiratory System,
Digestive System, Metabolism and Bio-
chemistry, The Circulatory System, Elec-
tronic Aspects of Sight, Hearing and Loco-
motion, and The Motor and Nervous Sys-
tems.

In view of the International nature of
the Conference it is planned to provide
simultaneous translation facilities.

In conjunction with the Conference, The
Institution is promoting an International
Scientific IExhibition which will be held at
Olympia at the same time as the Conference,
and where the research organizations, uni-
versities, hospitals and industrial organiza-
tions from all over the world who are work-
ing in this important field can display their
latest developments. The Exhibition is
being organized by Industrial Exhibitions
Ltd., 9 Argyll Street, London, \WW.1 (GER-
RARD 1622); enquiries from those inter-

The Institution is now inviting the sub-
mission of papers for consideration. The fol-
lowing are the broad classes which are ac-
ceptable:

Survey papers giving an account, in part
descriptive, of developments in a par-
ticular part of the field.

Integrating papers which present a criti-
cal review of the developments which
have led to the present practice in a
particular part of one of the branches
of the science.

Papers recording the results of research or
advanced development.

Papers on medical electronics engineering
practice and achievements which present
details of some new project or achieve-
ment with which the author has been
concerned.

Short papers dealing with practical prob-
lems or with limited aspects of a wider
subject will also be welcome.

Short papers should be of between
1000--2500 words; other papers should not
exceed 8000 words.

The Conference will be open to all inter-
ested persons, and those who would like to
have registration forms and further informa-
tion, or who are interested in submitting a
paper should write to the Program Coordi-
nator for the United States: l.ee B. Lusted,
M.D., Dept. of Radiology, Univ. of Roches-
ter School of Medicine, Rochester 20, N. Y.

First ArMY MARS TECHNICAL NET
CELEBRATES 2ND ANNIVERSARY

On January 6, 1960, The First U. S.
Army MARS SSB Technical Net celebrated
its second anniversary. During two years of
operation, the net has presented sixty-three
talks and forums by electronic scientists and
engineers {rom many parts of the country.

In order to expand the activities of the
net in the Boston area, Colonel Clinton \W.
Janes, W4KS/1, of Acton, Mass., was ap-
pointed an associate net director for the sec-
tion. Colonel Janes, who is the U. S. Army
Signal Corps liaison officer at the M.L.T.
Lincoln Laboratory, will make arrangements
for scheduling a speaker each month from
this section.

The speakers scheduled for February are:

February 3—“Application of Quartz Crys-
tals in SSB Filters,” \W. E.
Benton, Division Chief, Man-
ufacturing Engineering, West
ern Electric Co., Andover.
Mass.

February 10—*“Design Philosophy of a Mod-
ern SSB  Transceiver,” C.
Carney, Manager Amateur
Equipment Sales, Collins Ra-
dio Co., Cedar Rapids, lowa.

February 17—“Harmonic and Intermodula-
tion Distortion in High FFidel-
ity Amplifiers,” M. Snitzer,
Technical Editor, Electronics
World, New York, N. Y.

February 24—*“High Power Transmitter
Stations,” H. C. Hawkins,
Project Engineer, Long Range
Radio Branch, U. S. Army

711 ScinTiLLaTION COUNTER
Syvrosiey to Be Hicep

The Seventh Scintillation Counter Sym-
posium will be held February 25-26, 1960 at
the Hotel Shorehantin Washington, D. C. It
is sponsored by the American lTostitute of
Electrical Engineers, Atomic EFnergy Com-
mission, Institute of Radio lingineers and
National Burcau of Standards.

This is one of the =eries of Symposia
which have been held biennially since 1948,
They have served to bring together those iu-
terested in =cintillation counters for the pur-
pose of exchanging information on advanced
techniques, recent equipment developments
and new components. The meetings are on a
high technical level and treat both the theo-
retical and practical aspects of the field.

The Seventh Scintillation Counter Sym-
posium will consist of four sessions of a half-
day each treating the following topics:

Scintillators
Photomultipliers and \sso-
ciated Electronics

Session [1H—Seintillation Track lmaging
Session 1V—Astrophysical and Space \p-
plications  of Scintillation
Counters,

Session |
Session 11

A dinner and evening session will be held
February 25. The evening session will be an
open group discussion of some of the im-
portant current problems in scintitlation
counting. The program includes invited
papers by U. 8. and foreign scientists and
contributed papers by workers in the field.
IFurther information can be obtained from
G. A. Morton, Chairman, Scintillation Coun-
ter Symposium Committee, RCA Labora-
tories, Princeton, N. J.

PuBLIsH BIMONTHLY JOURNAL
ON MATHEMATICAL PHysics

A bimonthly Journal of JMathematical
Pliysics, devoted to new mathematical meth-
ods for the sohition of physical problems as
well as original research in physics furthered
by such methods, is being published by the
American Institute of Physics. The scope of
the magazine includes mathematical aspects
of quantum field theory, statistical me-
chanics of interacting particles, new ap-
proaches to eigenvalue and scattering prob-
lems, theory of stochastic processes, novel
variational methods, theory of graphs, and
review papers on mathematical topics for
physicists.

Subscription rates for the journal will be
$10.00 in the United States and Canada and
$11.00 elsewhere. Orders and inquiries
should be addressed to the American Insti-
tute of Physics, 335 E 45 St., New York 17,
N. Y.

PROFESSIONAL GROUP NEWS

The following Chapters were approved by
the IRE Executive Committee on Novem-
ber 16th and December 15, respectively: PG
on Medical Electronics—North Carolina

ested should be addressed to this organiza- Signal Development Lab.,  Chapter, PG on Medical Electronics—Dort-
tion. Fort Monmouth, N. J. land Chapter.
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modified Czochralski technique.

! |}
Crystats are grown hy a !
E

Let KNAPIC

grow your

SILICON

CRYSTALS
for you!

SILICON AND GERMANIUM MONOCRYSTALS

Major manufacturers of semiconductor devices have found that Knapic
Electro-Physics, Inc. can provide production quantities of highest quality sili-
Solar Cell and con and germanium monocrystals far quicker, more economically, and to
much tighter specifications than they can produce themselves. Knapic Electro-
Physics has specialized in the custom growing of silicon and germanium
monocrystals. We have extensive experience in the growing of new materials
to specification, Why not let us grow your crystals too?

Knapic monocrystalline silicon and germanium is available in evaluation
and production quantities in all five of the following general grade categories
—Zener, solar cell, transistor, diode and rectifier, and high voltage rectifier,

For Semiconductor,

Infrared Devices

Check these advantages . . .

Extremely low dislocation densities.

Tight horizontal and vertical resistivity tolerances.

Diameters from 14" to 2”. Wt. to 250 grams per crystal. Individual crystal lengths to 10",
Low Oxygen content 1 x 10'7 per cc., 1 x 10" for special Knapic small diameter material.
Doping subject to customer specification, usually boron for P type, phosphorous for N type.

Lifetimes: 1 to 15 ohm cm.—over 50 microseconds; 15 to 100 ohm cm.—over 100 microseconds;
100 to 1000 ohm cm.—over 300 microseconds. Special Knapic small diameter material over 1000

microseconds. Specification Sheets Available.
N |
I TUNNEL (ESAKI) DIODE MATERIALS |
: RECOMMENDED SPECIFICATIONS :
| Material Phosphorous Concentration Specific Resitivity Electron Mobility |
I atend x 10'2cm-~23 in ohm cm cm? volt-tsec—!
Dislocation density, Knapic :ilji/ron }r(zyono- | siLicoN 6.8 00105 T as I
crystals: Crystal diameters to 3" — None;
%" to 34"— less than 10 per sq. cm.; 34" to : SILICON 11.0 00078 81 :
114" — less than 100 per sq. cm.; 115" 10 2" | SILICON 16.0 00065 78 |
— less than 1000 per sq. cm. | GERMANIUM 1.6 00091 426 1
1 GERMANIUM 3.4 | 00067 268 i

... Also manufacturer of large diameter silicon and
germanium lenses and cut domes for infrared use

Knapic Electro-Physics, Inc.

936-938 Industrial Avenue, Palo Alto, California Phone: DAvenport 1-5544
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AIR FORCE MARS EASTERN NET
SCHEDULES FEBRUARY PROGRAM

The February program of the Air I7orce
MARS Eastern Technical Net, which can be
heard from 2 to 4 p.M. EST Sundays, at 3295
ke SSB, 7540 and 15,715 ke AM, is as fol-
lows:

February 7—*“Principlesof Infra-red,” Staft
discussion, Rome \ir Dev.
Center.
FFebruary 14—“UHF Radiotelephone Sys-
tems,” |. Longly, Eng'r., New
York Telephone Co.
February 21—*QOscillator Circnit Considera-
tions,” R. Gunderson. Editor,
Braille Technical Press.
“Quality Control Techniques,”
A, Stein, Eng'r., Riverside
Mastics Corp.
6—“The IRE National Conven-
tion,” G. Bailey, Chairman of
the Convention.

February 28

March

NINTH ANNCAL SSB DINNER
To Be e Makcn 22

The SSB Amateur Radio Association will
sponsor the Ninth Annual SSB Dinner and
Hamfest on Tuesday, March 22, 1960, uat
the tlotel Statler-Hilton, New York, N, Y.
Al amateurs and their friends are invited.
This dinner, held during the week of the
IRE Convention, attracts many outstanding
radio amateurs and communications men
from all parts of the world.

Equipment displays open at 10 a.m. and
the dinner starts at 7:30 p.M. Bill Leonard,
W2SKE, will be the master of ceremonies.
Tickets purchased in advance are 88.50
a picce; those purchased at the door are
§9.50.

Checks for reservations should be sent to

SSBARA
c/o Mike Le Vine, WA2BLEH
33 Allen Road

Rockville Centre, L. 1., N. Y.

NS ANNOUNCES DEADLINE,
PorLicy oN RESEARCH GRANTS

The National Science Foundation an-
nounces that the next closing date for re-
ceipt of proposals for support of renovation
and/or construction of graduate level (doc-
toral) research laboratories is March 1, 1960.
Proposals received prior to that date will be
reviewed during late spring and early sum-
mer. Disposition of approved proposals will
be made during late summer, 1960. I’ro-
posals received after the closing date in
March will be reviewed following the next
closing date, which is expected to be Sep-
tember 1, 1960,

This program will continue to require at
least 50 per cent participation by the institu-
tion with funds derived from non-Federal
sources. Proposals may be submitted for
modernization or construction of research
laboratories, including laboratory furnish-
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ings but not including apparatus or equip-
ment, in any field of the natural sciences.
For the present, this program is restricted
to those departments which have an on-go-
ing program leading to the Ph.D. degree.
Support of facilities to be used primarily for
instructional purposes will not be considered.
It is suggested that preliminary inquiry be
made to either the Division of Biological
and Medical Sciences or the Division of
Mathematical, Physical, and Engineering
Sciences.  National Science  Foundation,
Washington 25, DD. C. Information concern-
ing the Program and instructions for prep-
aration-of proposals may be obtained upon
request.

Also, the NSE announces that effective
January 1. 1960, pending completion of a
study of the entire problem of indirect costs,
it will permit institutions to request up to 20
per cent of total direct costs ax the allow-
ance for indirect costs in research proposals.
in no event, however. may such indirect
costs exceed the last “audited” or “negoti-
ated” rate approved for the institution by a
I'ederal agency for purposes of Government-
sponsored rescarch and development. An
institution with an “audited” or “negoti-
ated” indirect cost rate so approved may
claim such rate provided it does not exceed
20 per cent of the total direct costs.

CLEVELAND CONFERENCE
IncrLupes [RE PaNEL

The seventh annual Cleveland Elec-
tronics Conference will take place on Febru-
ary 1012, 1960, at the Cleveland Engineer-
ing and Scientific Center. Allen S. Nace
(A'39-S)M'46) is conference chairman. The
conference program includes presentation
of ten technical papers and three evening
seminars.

The IR will sponsor a panel discussion
on silicone controlled rectifiers on Thursday
evening, February 11, at 7:30. The mod-
erator will be John Ilick, and three par-
ticipating panelists will be E. E. Von Zas-
trow, Robert McKenna (8'58-M’'59) and
Eric Johnson.

The six groups which annually sponsor
this conference are the Instrument Society
of America, the Institute of Radio Engi-
neers, the American Institute of Electrical
Engincers, the Cleveland I’hysics Society,
Case Institute of Technology, and Western
Reserve University.

CINCINNATI SEcTION TO TlOLD
SPRING TECHNICAL CONFERENCE

The Fourteenth Aunual Spring Techni-
cal Conference will be held by the Cincin-
nati Section of the IRE and the Southern
Ohio Section of the American Rocket Society
in Cincinnati, Ohio, April 12 and 13, 1960.

This year the conference committee
has planned expanded technical sessions,
featuring papers on Space Electronics and
Data Processing; expanded exhibit areas,
including displays from major concerns in

World Radio Histol

the clectronics and missile fields; a confer-
ence ball, featuring a kevnote speaker of
national interest; and a luncheon program,
at which several prominent personalities in
the rocket and clectronics tields will be pre-
sented. The conference will have a double
theme of Space Technology and Electronic
Data Processing.

A registration fee of $3.00 in advance or
$3.50 at or during the conference has been
established. There will be an additional
charge of $1.00 for each bound copy of the
technical papers.

OBITUARY

John Robinson Binns (\'26-1":\"39-
SM'54), honorary chairman of the board of
[Hazeltine Corp., died recently at the age
of 75.

One of the pio-
neers in the electron-
ics industry, he won
fame in 1909 for his
lifesaving role as a
wireless operator dur-
ing the first sea res-
cue by radio. He sent
the distress signal
and then guided the
rescue ships follow-
ing the collision of
the steamships Re-
public and Floride at sea off Nantucket.

Born in Lincolnshire, England in 1884,
he became interested in electrical sciences as
a boy. He attended the technical school of
Great Eastern Railway, where he received a
thorough grounding in  clectricity and
learned the Morse telegraphic code. In 1905,
he joined the Marconi Company as a wire-
less operator.

On January 23, 1909, the U'SS Republic,
en route to Egypt with 1600 passengers on
board was rammed in the fog off Nantucket
by the Flordia, an Ttalian ship with almost
2000 passengers bound for New York. As
wireless operator on the Republic, Nir.
Binns stayved in his flooded radio shack and
contacted the Siasconsett Station on Naun-
tucket Island. It was the first time that
S.0.S. (C.Q.1).) had been used successfully.

Mr. Binns worked as a wireless operator
for Marconi Wireless until 1912. He then
joined the staff of the New York American
as a reporter and following World War [, be-
came Radio and Aviation Editor of the New
York Tribune. During the war, he was a
flying and radio instructor for the Canadian
Flying Corps.

In 1924, he became associated with
Hazeltine Corp., when it was formed to de-
velop and license radio patents. He was
made assistant treasurer in 1925, treasurer
in 1926 and a director in 1927. He was
elected vice president in 1935, president in
1942 and chairman of the board in 1952, In
1957, he was elected first honorary chairman
of the firm.

Mr. Binns was a member of the Radio
Club of America, Society of Naval Lngi-
neers. Armed Forces Communications and
Electronics Association and Society of the
Silurians, a newspaper men's group.

J. R. Bixxs

February, 1960



GREEKS
HAD
A

WORD

'P-suuhm L.

Signal fires flaming across a network of some nine stations over a distance of sixty miles

flashed the news of the fall of Troy to Agamemnon's palace at Mycenae. Tele in Greek means
distance, and this—in 1194 B.c.—was teleconmunications.

The newest and most advanced technique in telecommunications is the tropospheric
scatter method using ultra high frequency signals which travel beyond the horizon, leap-frogging
mountains, oceans, and other gcographical barriers.
Pioneering in the development of tropo scatter communications has been Radio Engineering
Laboratories, which is responsible for the design and construction of the radio equipment for
eight out of nine of the major tropo networks.
REL welcomes the opportunity to use this experience in solving your commercial
and military telecommunications problems.

Radio Engineering Laboratories-Inc

A subsidiary of Dynamics Corporation of America

Dept.1- 29-01 Borden Ave - Long Island City 1,NY

PROCEEDINGS OF THE IRE February, 1960 21A

World Radio Histo



1959 IRE NATIONAL AND WESCON
CONVENTION RECORDS

A Parts of the 1939 IR National Con-
vention Record and the 1950 IRE Wescon
Convention Record are now available. Be-
cause of the large number of requests re-
ceived for both Records, several parts had
been completely sold out, but they are now
being reprinted.

The following important changes have
been made in 1959 with regard to the
Records:

1) Prices have been reduced by more
than 50 per eent.

2) A special reduced rate has been estab-
lished for members of 1R Profes-
sional Groups.

3) The practice of distributing free
copies to Professional Group members
has been discontinued.

Professional Group members and Affili-
ates are entitled to purchase the Part spon-
sored by the Professional Group to which
they belong at the special PG rate indicated
below. Other Parts may be purchased at the
IRE Member rate.

IRE members may purchase any Part at
the IR Member rate indicated. However, if
a member applies for membership in the ap-
propriate ’rofessional Group at the time he
places his order, he will be entitled to the
PG rate.

Nonmembers and libraries may place or-
ders at the Nonmember and the Library
rates, respectively. Individuals who apply
for IREE membership at the time they place
their orders are eutitled to the IRE member
rates.

Subscription agencies are entitled to
purchase any of the Record Parts at the
Library rate.

Clip out the order formi on the opposite
page, and return it, with remittance, to the
Institute of Radio lngincers, luc., 1 East 79
Street, New York 21, N. Y. In ordering, be
sure to refer to the proper columns for sub-
jects and prices.

1959 IRE NATIONAL
CONVENTION RECORD

Subject and Sponsoring

‘art Sesstons $ q S |
PPart ceston IRE Professional Group ‘ -
PG
1 38, 46, 53 Antennas & P’ropagation $0.70
2 [ 34, 41,49 Circuit Theory 0.70
3 8, 16, 23, 32, 39 Electron Devices 1.00
Microwave Theory & Technigues
4 1,917, 25, 33, 40, 48 Nutomatie Control 1.20
Electronic Computers Information Theory
7, 15, 24, 28, 36, 43, 51 Aeronautical & Navigational Electronies
5 Military Electronics 1.20

Space Electronies & Telemetry

Component Parts

Industrial Electronies

0 Production Techniques 1.40
Reliability: & Quality Control
Ultrasonics Engineering

11, 12,19, 20, 26, 52 Nudio
7 Broadeast & TV Receivers 1.00
Broadcasting
2, 4, 30, 37 Communications Systems
& Radio Frequencey Interference 0.80

\'chicular Communication

10, 14, 18, 21, 45, 47, 54

9 l [nstrumentation 1.20
Medical Electronies
Nuclear Science

| 3,513, 29 E.ducation

10 Iingineering Management 0.80

Iingineering Writing & Speech
| Complete Set (10 Parts) $10.00
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Human Factors in Electronics

Prices for Members of Sponsoring
Professional Group (I’G), IRE Members (M),
Libraries (L), and Nonmeinbers (N

M I N
$1.05 $2.80 $3.50
1.05 2.80 3.50
1.50 1.00 3.00
1.80 1.80 6.00
1.80 1.80 6.00
2.10 f 5.60 7.00
1.50 1.00 5.00
1.20 3.20 4.00
1.80 1.80 6.00
1.20 3.20 1.00
$15.00 $40.00 $50.00
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Amount

Number of Copies (

ORDER FORM

1959 IRE NATIONAL AND WESCON CONVENTION RECORDS

National Convention Record

|
Part 1 l 2 ‘ 3 ‘ 4

Paid

: Wescon Convention Record

Part |y bl 3l 4| s | e

Number of Copies ’

Amount

Paid ‘ I

l | Complete
8 9 10 Set

o Total

} Remittance

i ! ‘
Complete
8 Set |
Total

Remittance

i !

Total Remittance for both Records

Name {Please Print):

Shipping Address:

Sessions
1 | 3, 8,13, 31, 37 42

2 11,17, 24, 29
5, 10, 14, 15, 19

20, 25, 20, 28, 34

5
' -
6 1,212, 16, 18, 33,
|
706,23 39
8 | 7,32, 35 38
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4,9, 22,27, 30, 30,

40

1959 IRE WESCON

CONVENTION

Subject and Sponsoring
IRE Professional Group

[ Antennas & Propagation
Microwave Theory & Techniques

Circuit Theory

Electron Devices
Automatic Control
Electronic Computers

| Information Theory

41 |

Aeronautical & Navigational Electronies
Human Factors in Electronies
Military Electronics
Space Electronies & Telemetry
Component PParts
Industrial Electronics
Production Techniques
Reliability & Quality Control
Ultrasonics Engineering
| Audio
I Broadcast & Television Receivers
| Broadcasting

Communications Systems
i Instrumentation

Medical Electronics

Nuclear Science

Fngineering Management

Complete Set (8 Parts)

February, 1960

RECORD

Prices for Members of Sponsoring Professional
Group (PG), IRE NMembers (M), Libraries and
Sub. Ageneies (1), and Nonmembers (N )1)

PG| ‘ ). [N\
$1.00 i $1.50 ‘ $9.00 | $5.00
| ! | :
80 1.20 320 1 40
| 00 | 13s | 3.0 . 4.50
}
| 1.20 1.80 4.80 600
! . ‘
| , [
90 1.35 ’ 3.0 | 450
1
‘ 1.20 | 1.80 1.80 | 0.00
! .70 1.05 2.80 3.50
|
| I |
, .80 1.20 3.20 \ 4.00
| 1 |
$7.50 $11.25 | 830.00 | 83750



MOTORS

Sub-Fractional H. P,
motors ETEEISY

CPS 50, 60,400 or
variable

1,2,0r3
115, 230. Aiso
specials

blowers

Phase
f ans Volts

Speeds to 3600 at
60 cps
to 24000 at
400 cps

BLovaRsﬁ«

: : OUR FIELD
C‘FM o 750 max. ENGINEERS WILL
TypeS - Single; double, Guapyy assist
' m\?i'rted - YOU IN YOUR
Housings ~ 2%" 10 11%4", " cooLinG
vertical, overall.  ppogrems
Mountings Flange, foot,— -

FANS

CFM to 1000 max

Types Axial,
vane axial,
ALTIMATIC®

Blades 2" to 12"

Mountings Venturi, foot,

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.

MAQ,
369 Bayview Ave, 2221 Barry Ave.
Amutyvlllc Los Angeles
A, NLY. California
"ons

in Canada AAE Limited, Weston, Ontario
WRITE TODAY FOR QUR NEW CATALOG
See us ot the IRE Show—Booth 2601
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Raymond F. Guy (A'25-NM'31-F'39),
Senior Staff Engineer of the National
Broadcasting Company, has been elected
President of the De Forest Pioneers, a so-
ciety consisting of former associates of Dr.
Lee De Forest, the distinguished scientist
and inventor.

Mr. Guy isa pioneer in radio, television
and short wave broadcasting. He was a
combined announcer and engincer and a
well-known air personality in the carliest
davs of broadcasting in the New York
arca. For nearly 30 vears he was responsi-
l)lo for the planning and construction of all

C transmitting facilities, which includ-
cd a leading part in the creation of the
pioncering  mpire State Building TV
tower which i~ shared by all New York
stations.

He is a Fellow of the American Tosti-
tute of Fleeirical Fogineers, a Past Presi-
dent of the Broadcast Pioncers, newly
clected President of the De Forest Pioneers
and First Vice President of the Veteran
Wircless Operators  Assoctation, an or-
ganization of prominent industry veterans
of the very carly days of wireless. He is
Chairman of the Engineering Committee
of the Voice of America, for many yvears
was Chairman of the Engineering Commit-
tee of the Television Broadeasting \s=socta-
tion and the Enginecring Advisory Com-
mittee of the National Association  of
Broadeasters, and is active in many other
organizations, several of  which  have
honored him with medals of achievement
and special citations.

o,
D

Frank A. Comerci (SN'535) has joined
Audio Deviees, Tne., New York, N. Y,
manufacturer of magnetic recording tape,
as  senior project
engineer  at  the
Stamford,  Conn.,
laboratory.

For the past
twelve years he has
been in charge of
the Communication
and \Ncoustics See-
tion at the New
York Naval Ship-
vard in Brooklyn,
N. Y. In this ca-
pacity  he  super-
vised electronic scientists

F. \. CoMmErct

in applied re-
search development and acted as consult-
ant to The Bureau of Ships.

Mr. Comeret is a member of the Audio
Engineering Socicty, the Acoustical So-
ciety of America and the Research Society
of \merica and has published many papers
in the audio communications field, He is
also active on the standards committees of
all these societies as well as chairman of the
Sound Committee of the Society of Motion
Picture and Television Engineers.

,
oo

The appointinent of Dr. J. R. Mec-
Caughna (M'33) to direct electronics re-
search and development at Broadview Re-
search Corporation has been announced by
Richard De Lancie, president.

Dr. McCaughna's initial activities will
be devoted to expansion of Broadview’s
clectronies activity into the microwave and
~olid state areas. Inaddition he will act ina
senior consulting capacity on projects cur-
rently under way.

He comes to Broadview after ten vears
of consulting in electronics to many mili-
tary and industrial organizations. He holds
numerous patents, inchiding basic patents
on processes for the commercial retining of
ermaniuii.

A native of San Francisco, he had his
carly  schooling in  Burlingame.  \fter
graduation from Burlingame High School
he atieaded the niversity of Califarmn ar
Berkeley, where he received the B.S., M.S
and 'h.D. degrees in chemistry,

Upon completion of his graduate work
and prior to embarking on his career as a
consultant, Dr. McCaughna studied elec-
trical engineering, worked in Mexico for
Mexican Industries, Ltd., and was chief
engineer for Pacitic Electronics Corpora-
tion.

o

United Rescarch  Inc.,  Cambridge,
Mass., has announced the appointment of
Dr. A. B, Van Rennes (8'42-\"48-M'50
SM'36)  as  vice-
president in charge
of it= Technical 1i-
vision, \mong his
responsibilities will
be the direction of
fundamental re-
search and develop-
nient programs i
mstrumentation, in-
cluding  programs
for the measure-
ment of meteoro- A Bovax R
logical variables
and fuel contamination.

He was formerly associated with the
Research Laboratories Division of Bendix
\viation Corporation. At Bendix he was
supervisor of the Nuclear Technology
Group, with activities embracing design
and fabrication of nuclear instrumentation
svstems  using solid  state  components,
kinetic analysis of reactors and reactor sys-
tems, development of control systems for
rocket reactors, and airborne radiation de-
tection svstems. Prior to 1936 he was a
faculty member at the Massachusetts In-
stitute of Technology, holding the p(mtmn
of Associate Professor of Electrical Engi-
neering.

A graduate of M.LT., he served in the
United States Naval Reserve during World
War I1. He participated in the 1946 atom
bomb tests conducted at Bikini by Joint

ntonid o)
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CLEVITE'S NEW

SPACESAVER
TRANSISTOR

@I
9

14 actual size
0000000000000000000000000000000000000000000000000000000000000000¢
THREE AMPERE SWITCHING TYPES

(@] @)

>
)
)
I . - S S — Y
TEST clP CIP cIP CIP cIP CITP  cIP  CIP @
1728 1735 1729 1730 1731 1736 1737 1733 ¢
- - = - - @
- T o S . T —@®
Min BVcbo @ 2 ma (volts) 40 60 80 100 40 60 80 100 9
— —_— — — — — @
Min BVceo @ 500 ma (volts) 25 40 55 65 25 40 55 65 @
o
T I o - T . ]
Min BVces @ 300 ma (volts) 35 50 65 75 35 50 65 75 ::
_____ S R S — S S S — ¢
Max Icbo @ 90°C @ Max Vcb (ma) 10 10 10 10 10 10 10 10
[
) o S b
Max Icbo @ 2 V (ua) 50 50 50 50 50 50 50 50

D. C. Current Gain @ 0.5A 30-75 30-75 3075 30-75 60150 60-150 60-150 60-150

Max Veb @ 3.0 A (voits) 1.5 1.5 1.5

1.5 1.5 1.5 1.5 1.5

000000000000 000000000009VV

Max Vce (sat) @ 3.0A,300 ma (volts) 1.0 1.0 1.0 1.0 0.8 0.8 0.8 0.8
S — b
Min fae @ 3.0 A (kc) 20 20 20 20 15 15 15 15 :
R S <
¢
Max Thermal Resistance (*c/w) 25 25 25 25 25 25 25 25 :
k

A DIVISION OF Phone for data and prices.

CORPORATION
_—

w

Compared with present power transistors
of similar ratings, the new Clevite Space-
saver gives you important new advantages.

Better Switching — Its low base resist-
ance gives lower input impedance for the
same power gain and lower saturation
resistance, resulting in lower “switched
on” voltage drop. Its lower cut off current
means better temperature stability in
direct coupled circuits (such as regulated
power supplies) and a higher “switched
off”” impedance.

Better Amplifying — Improved fre-
quency response leads to higher audio
fidelity, faster switching and improved
performance in regulated power supply
applications.

Better Mounting — The Spacesaver’s
simple rectangular configuration and low
silhouette make it adaptable to a wide
variety of mounting requirements where
space is at a premium. In aircraft and
missile applications, its low mass (half
present type) improves shock and vibra-
tion resistance of lightweight assemblies,

CLEVITE TRANSISTOR

254 Crescent Street  Waltham 54, Mass. Tel: TWinbrook 4-9330 ——A
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NEW FROM NARDA

High Power

MICROWAVE
MODULATOR

accepts over 40 magnetrons !

Here's the first of a series of new products from Narda’'s
recently-established High Power Electronics Division! A high
power Microwave Modulator that permits installation inside the
unit of any of more than 40 magnetrons! Complete, compact
and self-contained, it accepts magnetrons covering 3,200 mc
to 35,000 mc, with peak outputs from 6 KW to 120 KW. Model
10001 features a completely interfocked circuit, with all high
voltage leads and connections internal, for maximum safety;
solid state high voltage bridge rectifiers for longer life and
reduced heat output (prolonging life of other components,
too); and built-in meters and viewing connectors for ail princi-
pal parameters.

Other features are shown below. For complete specs and a list
of at least 40 magnetrons suitable for use with the 10001, write
Narda's High Power Electronics Division (HPED) at Dept. PIRE-7.

SPECIFICATIONS

High voltage supply: Continuously variable from O to 4 KV at
100 ma; Pulse power: 18 KV at 20 amps max.; Magnetron
filament supply: Cont. variable from O to 13 volts at 3 A; Rep.
rate generator range: Cont. variable from 180 to 3000 pps;
Pulse width: 1 microsecond at 70% points, rise time 0.15
microseconds, max. slope 5% (other pulse widths available);
Size: 38” h, 22” w, 18” d. Weight: 150 Ibs.

Complete 1959 catalog available on request.

]l microwave
W\, '59 Y the ndldd corporation

HIGH POWER ELECTRONICS DIVISION

118-160 HERRICKS ROAD, MINEOLA, L. I, N. Y. « PIONEER 6-4650
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(Continued from page 24.-1)

Task Force One, and received for this effort
a citation by Admiral W, 11. Blandy. Fol-
lowing the war he returned to M.I.T. to
join the faculty and complete his gradnate
study.

During the past eight years, Dr. Van
Rennes has been a consultant to various in-
dustrial and Government groups, and has
published a variety of papers on nuclear in-
strumentation techniques and on nuclear
reactor kinetics, control and instrumenta-
tion. He is currently chatrman of the 1RE
Professtonal Group on Nuclear Science,
and a member of standards committees of
the American Nuclear Society and of the
American Standards  Association, Other
affiliations include the American Society
for Engineering Fducation and the honor-
ary societies, Tau Beta i, Eta Kappa Nu,
and Sigma Xi.

9,
oo

Rear Admiral Richard S. Mandelkorn
(USN, Ret.), (SM’57), who has held a
number of the Navy's highest engineering-
scientific posts, has
joined General In-
strument Corp. as
Executive Vice-
President  of its
Harris Transducer
Corp. subsidiary.
Harris Transducer,
a key unit in Gen-
eral Instrument’s
six-plant  Defense
and  Engineering
I’roducts Group' R.S. MANDELKORN
develops and pro-
duces electronic-acoustical devices in the
Sonar and anti-submarine warfare tields.
He will be in complete charge of operations
and planning at the Harris Transducer,
Woodbury, Conn. plant, under direction of
Dr. Wilbur T. Harris, president of the
General Instrument subsidiary.

Immediately prior to joining General
Instrument, he had been Operations Man-
ager and Director of Planning for Philco
Corporation’s Lansdale Tube Division
since 1957, when he retired from the Navy.
In the Navy his career included the posts
of: Commanding Officer and Director of
U. S. Naval Radiological Defense labora-
tory (1956-57); Comptroller, Bureau of
Ships (1955); Director of Value Engineer-
ing, Bureau of Ships (1954); Shipbuilding
Superintendent, Portsmouth Naval Ship-
vard, in charge of submarine design and
construction (1951-53); Deputy Director
of Research, Armed Forces Special (nu-
clear) Weapons Project, Sandia Base, Al-
buquerque, N. M.; Weapons Division,
Los Alamos Scientific Laboratories (1947-
48); Coordinator of Guided Mlissiles,
Bureau of Ships (1945-1947).

He received the B.S. degree in '32 “with
distinction” from the U. S. Naval \cad-
emy, Anmnapolis, Md., and the M.S. degree
in 1937 from the Massachusetts lustitute
of Technology., He served in the Pacitic

(Continte je 28,
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NEW 5 What more is there to say?
NARDA

Narda Coaxial Couplers

is absolutely the flattest
FLATTEST on the market; the specs

are here; the prices

are here. And you know
c nAx cn u PLE R I arda's reputation
. for quality! If you need

a really flat coupler,

Only 0.2 db variation
over full octave!

contact your
Narda representative, or

write to us directly.

Coupling Characteristics
Frequency Response 0.2 db

Deviation of Mean Value
from Nominal +0.3db

Calibration Accuracy  ==0.1db

Calibration points at 5 frequencies

Note 5 calibration

. Connectors: Series N female;
points and the

flat curve they form. others on special order.
| Minimum Power Rating | ‘
Frequency Nominal NARDA VSWR Primary, | Directivity | FORWARD ‘ REV. PK '
(mc) Coupling Mode) VSWR Secondary (db) (watts) (watts) (kw) | Price
240-50077 = 29 3040-20 1.1/1.2 20 1000 100 10
|
- 20 . /1. 10
S0 ) 2 fsao) 1112 | 2 ) 0 ) w0 |10 SEND FOR FREE
9502000 | 20 304220 | 1.1/12 20 | w00 | 100 |10 1959 CATALOG n-c i
$200 Write for your free ]]d
2000-4000 20 3043-20 1.15/1.2 20 1000 200 10 copy of Narda's new | 9
1959 catalog.
40008000 | 20 |304420 | 1.2/1.25 17| 1000 | 200 |10 Address: s
— Dept. PIRE-14. e
7000-11,000 20 3045-20 1.25/1.3 15 1000 200 10

@@= .. narda meoee

118-160 HERRICKS ROAD, MINEOLA, L. 1., N. Y. » PIONEER 6-4650
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DEEP THOUGHTS FROM DEEP D()MES/NU. 3 OF A4 SERIES
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Scrubbs on Motherhood

Sir Joshua Wormwood-Scrubbs, FRMS, (1883-1949), de-
veloper of the celebrated automated fly trap, summed up
a triumph over nature when he said: “The normal mother
fly has 320 children four times a year, and yet seems able
to go out considerably between times.” Good show, say
we at HOOVER ELECTRONICS!

We enjoy saluting triumphs, even when (immodestly!)
they’re of our own making. For example, we've com-
manded that there be whistle-blowing, bell-ringing, and
ratchet-twirling for our new Millivolt Transistorized
Oscillator, which has scored a resounding victory (and in
the bottom of the ninth inning, too) over DC amplification
in telemetering. The MTO, as we affectionately call it,
makes it possible to feed the outputs of low-level trans-
ducers such as thermo-couples, strain gauges and acceler-
ometers directly into the HOOVER Subcarrier Oscillator
without DC amplification. A neat trick!

9000000000000 00000000000000060000000000000 LN ]

Another giant stride forward, this Millivolt
Transistorized Oscillator eliminates a separate
DC amplifier, which means fewer packages,
lower power consumption, and the end of one
possible source of error—one of telemetry's
seven plagues. Ask us for details of this bell

HOOVER

"W ELECTRONICS COMPANY

SUBSIDIARY OF THE HOOVER COMPANY

i

110 WEST TIMONIUM ROAD ¢ TIMONIUM, MARYLAND

Field Liaison Engineers
Los Angeles, California
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(Continued from page 2604)

during World War I1. 1ic is a inciuber of
Sigma Xi and Tau Beta Pi professional
engineering societies. the American Society
of Naval Engineers, and the Society of
Naval Architects and Marine Engineers,
and is Chairman of the Value Engineering
Committee of the Electronics Industries
Association.

The Teleregister Corp. has appointed
Edward Rathje, Jr., (A'48-)M'55) to the
past of Manager of the Developmuit Sees
tion.

Ie has been with Sanders Associates
Inc. of Nashua, N. H. tor the past five
vears in virious positions, including Assist-
ant to the Vice President of Engineering
and Project Manager. During this time he
was concerned with technical and adminis-
trative direction of counter-measures and
missile guidance projects and development
of the related analogue and digital devices.
Previously he was with Davstrom Instru-
ment Co. and Stavid Engineering Inc., in
design, development. and rescarch ca-
pacities.

A member of the AIEE, Mr. Rathje re-
ceived the B.S. degree in Electrical Engi-
neering, and has done graduate study at
Northeastern University, Boston.

.

Eugene F. Brosseau (M'356) has been
appointed manager, Employvment of Ad-
vanced Professional Personnel, for the In-
ternational  Busi-
ness Machines Cor-
poration. He re-
ports to the mana-
ger of Corporate
Employment at the
IBM World Head-
quarters in New
York City.

At his office at
the IBM, Pough-
keepsie, N. Y., re-
search laboratory, E. F. Brosstat
he is respounsible for
Ph.D. recruiting at 32 keyv colleges and
universities and maintaining liaison with
some 30 other schools throughout the
country. His responsibilities also include
maintaining communication with depart-
ment managers as to their needs for pro-
fessional people of particular background,
and hiring newly graduated and experi-
enced Ph.Ds. to till these needs.

He joined BN in July, 1954 as a tech-
nical engineer assisting in the design and
construction of automatic ferrite core
evaluation equipment. Subsequently he
held positions of associate engineer, project
engineer, and research engineer.

His assignments have included work on
magnetic core measurements, setting up
equipment for thin film preparation and
evaluation; he has been group leader of the
magnetic materials and devices group,

(Continued on paye 304)
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AN ACHIEVEMENT e o o o
IN DEFENSE : . k. W=
ELECTRONICS r
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HOW A 6-YEAR-OLD
RADAR STAYS YOUNG
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t-in ¢a p ( Ilect
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1%
wetor scan, performance moy toring and azimuth blanl

1 are

wromatic. The nod angle, formerly fixed. has been made

variable to attan more hits per target. A new ferrite isolutor
mercases magnetron Jife and stabilitv. Nowse figure has bheen

improved by nearly 1.5 db.

| 5
Fhe sustamned cffectiveness of this radar at opcrational
‘ sites during six vears of a rapidly changing air defense environ
}i ment is truly an achievement in defense clectronics 274 e —

Progress Is Qur Most Important Product
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group leader of the magnetic film group
and technical assistant to the resident
manager of the Poughkeepsie research
laboratory.

Mr. Brosseau is a graduate of the Uni-
versity of Colorado, having received the
B.S. degree in electrical engineering.

AIRCRAFT TYPE
TERMINAL BOARDS

0.0

New series of Molded Terminal 2

Boards available in three basic
types——AN, NAS and MS. Special
compoundings, backing strips and
hardware on request.

Anthony G. Schifino (M'48), who has
resigned as vice president and general
manager of Stromberg-Carlson’s Special
Products Division,
is joining Rochester
Radio Supply Com-
pany, Inc., as ex-
ecutive vice presi-
ALL TYPES dent. This move is
FROM ONE SOURCE being made to im-

plement plans of
the company for
extensive expansion
in the Western New

Gen-Pro Ai fr v i
en-rr AR ?'pe UeGE] Gen-Pro’'s expanded line enables
Boards ~— soon available through .
you to order all types of Termi-

)

nal Boards from a single source; PO B
in key U.S. cities. Fast delivery. T gt sevr UL arca. :
standard military, commercial, and He will continue A. G. Scuigizo
WRITE NOW FOR FURTHER DETAILS others for special applications. to serve as i con-

distributors, Sales and service reps

sultant to Stromberg-Carlzon in the sound
equipment field for an indefinite period.

GENERAL PRODUCTS CORPORATION He was born in Retsof, N. Y., and has
Over 25 Years of Quality Molding been active in Rochester business since
UNION SPRINGS, NEW YORK TWX No. 169 1929, when he joined Stromberg-Carlson’s

telephone laboratory after graduation from
— - = Ohio Northern University with a degree in
electrical engineering. Subsequently he left
A U G AT ’ S R E v o L U TI o NA R Y Slmmhcrg-Carls(m' to establis.h and oper-
ate Rochester Radio Supply Company for
several years, returning to Stromberg-Carl-

E I AS I Ac l A M P * son in 1910 as chief sound eqnipment engi-
neer.

My Sechitine is currently serving on the
The answer to more effective Board of Dircetuis of the Rouchester Sales
. i oy Executives Club, and as chairman of the
co°|lng of subminiature tubes! Ampliter and Sound Fquipment Section of
= the Electronic Industries Association. lle
also is a member of the American Institute
of Electrical Engineers.

o

Frederick J. Seufert (5'49-\'50-SM'S7)
has been named section manager of the
newly established Svstems Development
Section of Holfman Laboratories Division,
Hoffman Electronics Corporation, it was
announced by Richard . Maher, vice-
Resilient elastomer will com- president-engineering for the division. He
pletely conform to pronounced | previously was operations director for
irregularities of glass surface | — i Hoftman's ULD-1 “Tall Tom® program.
thus reducing dangerous hot = . ‘ I'he new Systems Development Section
spots e is being establishud to further Hoflnan

3 ! Laboratories’ capabilities in advanced sys-
tems programs. The section will consist of

neers who will anticipate future require-

Tubes protected from severe
shock and vibration by rubber-
like elastomer which cushions

»[|"mg-e° section of Elasta- glass gnlamer_x section conventional [ ments for advinced wilitary systems, and
clamp’s inner cartridge heal-dissipating tubé Shiéld. conduet studies and analyses e
For additional information write for hulletin No. 559. | quitemenis This gronp will form the core
for any future systems programs Hoffman

AU GAT BROS-, INC. undertakes.
Mr. Seufert, who joined Hoffman four

*Trademark 31 Perry Avenue * Attleboro, Mass.
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Publisher's
Price, $8.00

Cluh_Price,
L $6.89
Transistor Clrcuns and Applica-

tions by 0. M. Catrall. Detailed
intoination o aid an eireait de-

n
4
Pubiishet’s
Price, $9.00
l Cluh_Price.
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.
59}’ Pul:hshtrs
Price,

Cilab Prlce.
l $5.95

Muathermaties for Electronics with
Apy lications Iy 11, ) Nod-lman
and Stk i
maeiieal mohlens

Publisher’s
Price. $7.50

Ciub Price,
$6.40

Eloctromc Analoy Compaters by

Aoand 0N Ko low 1o
d sinnoand setoap p o
colupnre

Publisher's
Pricc, §8.75

Club Price.
$7.45

Handbook of Industrial Ele
Control Circuits In J, Mk
Vo Zeluft, Over 300 tested o
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cireuits tor effeetiv

f Publlsher s
Price, $9.50

Club Price.
$8.¢0

Publisher’s
Price. $12.50 .
Cluh Price.
L % | “si10.65 1 N

Sampled-data Control Systems h\
Pulse and Digital Circuits h\ J o R Raazzing and G, F,
Millman and H, ih. lin. Covers both analy «i
sien.

4

.nnl de-

syatemn desiygn

Special InIroducIory Offer

ANY ONE

YOURS WITH A CHARTER MEMBERSHIP
AND SENT WITH YOUR FIRST SELECTION

Select one AS A GIFT! Choose from Electronic
Measurements,  Opevational  Mathematics, Pulce
and Digital Circuits. and six other valuable books

. your introduction to membership in the Elec-
tronics und Control Engineers’ Book Club.

If you're m:ssm;, out on important technical
literature—if today’s high cost of reading curbs
the growth of your library—here's the solution to
your problem. The Electronics and Control Engi-
neers Buok Club was wrganized for you. to pro-
vide an economical technical reading program that
aannot fail to be of value to you.

All books are chosen by qualified editors and
consultants.  Their  thoroughgoing  understanding
of the standards and values of the literature in
your field guarantees the authoritativencess of the
selections.

How the Club operates. Every sccond month vou
reccive free of charge The Electronics and Contiol
Engineers’ Buok Bulletin (issued six times 1 year).

THIS COUPON IS WORTH

Publisher‘s
Price. $12.00
Club Price.

$10.25

Publisher's
Price, $7.00

{ Club Price, i
$5.95

' o |

Operational Mathemahcs b RV
Churchill, ©oand applica -
tions ot l.lpl'n and other tians
torms,

Electronic Measurements by . E.
Tevman and J. M. I'ettit, Teel
nignes for use in many electionie
fields

To new members of th.e.
ELECTRONICS AND CONTROL
ENGINEERS’ BOOK CLUB

REE

Values from
$7.00 to $12.50

This gives complete advance notice of the next
main selection, as well as a number of alternate
selections. If you want the main selection you do
nothing; the book will be mailed to vou. If you
want an alternate selection or if you want

book at all for that two-month period . . .
notify the Club by returning the form and postage-
paid envelope enclosed with your Bulletin,

We ask you to agree only to the purchase of
three books in a year. Certainly out of the large
number of books in your field offered in any twelve
months there will be at least three you would buy
anvway, By joining the Club you save vourself the
bother of V:J!‘(hln), and shopping and save in cost
about 15 per cent from publishers™ prices,

Send no money now. Just check any two books
vou want—one FREE and one as your first Club
selection—in the coupon below. Take advantage
of this offer wou. and get two books for less than
the regular price of one.

up ro@

" The Electronics and Control Engineers’ Book Club

[}

' 330 West 42nd Street, New York 38, N. Y. Dept. IRE-2

H .

J Flease emall as 4 men ‘w of the Eleetionies and Cont

Vo Endineers Book Club, o ceeive my FREE book alon
' with my st selection, both .nup\ul ar the nght. Yon will )
1] ! my weleetion only at the spectal eluby price, pi:u a
[} addition rents postage and  handhng The Cluh
] umes this charge on Diepi d mde Fortheonsing selecrions
) will bee deseribed to me 1 a co and | may decline any ool
) 1 need tahe only 1 s ar altermates in 12 months

) 1 wiship. (This offer g 1. 8 onl

[}

y  PLEASE PRINT

[} Name .. ...,

[}

] Adddress

[}

) ity Zone State

[}

' Campuny ..., L.

: fied
1 NO RISK GUARANTEE: If wy romtliioh wisfed,
: shipment within 10 day~ and yonr meml tahip will e ¢ el led

Febrvary, 1960

Check 2 books: We will send the higher priced
book as your FREE book:

Tranrirtor Cireuite and Applications, $6.80

Pulre and Digital Cirensite, 210,63

sampled-data Control  Syatems, 38.10

Operational Mathematics, $£5.95

Electronic Mearurements, $10.25

Modern Phiyrics for the Engineer, $7.65

with Applica-

Mathematien
tions, &

for FElecironies

3

Elecsrunie Annlog Computers, 0,10

Industrial Elecironic Control

1IRE.2

Handbook

Cireuitn, S

of
745
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He knows that the answer
ig in the wirel

He uses Hickory Brand
MW Hookup Wire
exclusively

® HIGH DIELECTRIC STRENGTH
® FLEXIBLE AT LOW TEMPERATURES
® STABLE AT HIGH TEMPERATURES

Use Hickory Brand MW Hookup Wire for elec-
tronic devices, aircraft instruments, radio and
radar transmitters, receivers, and lighting and
power rectifiers.

Thermoplastic insulation type MW 1000 volt—
80°C, military specifications Mil-W-76A. In 30
color combinations. Fungus-proof. Resistant to
acids, alkalis, oil, flame and moisture.

All Hickory Brand Electronic Wires and Cables
are quality-engineered and precision-manufac-
tured to meet the most exacting requirements.

Write for complete information on the full line of

HICKORY BRAND

Electronic Wires and Cables

Manufactured by
SUPERIOR CABLE CORPORATION, Hickory, North Caroling

=
~
@

@ me e

(Continued from page 30A4)

vears ago, was previously with the Santa
Barbara Research Center. ’rior to that he
served with Hughes Aircraft Co. and the
Brookhaven National Laboratory. e is
a member of the Institute of Aeronautical
Science.

”

[X3

Dr. Euyen Gott (5§'50-A'52-S)M’58) has
been appointed associate professor of 1<lec-
trical Engincering of the University of
Hawaii. Honoluh,

Born in Kweilin,
Kwangsi, China, he
received the B.S.
degree from the Na-
tional Kwangsi
University, the
M.AL and the Engi-
neer degrees from
Stanford  Univer-
sity, Stanford,
Calif., and the de-
gree of Dr. g E. Gorr
from Johns Hop-
kins University, Baltimore, Md.

Before joining the University  of
Hawaii, he was a research associate at the
Radiation Laboratory of Johns Hopkins
University for six vears, doing research in
signal analvsis and transistor circuitry. tHe
also had nine vears of design and develop-
meut experience i circuit analysis and
clectronics whea he was associated with
the Radio Corporation of America, in
Lancaster. Pa., the Sierra lectronic Cor-
poration in San Carlos, Calif, and the
Yee-Choug Electric Manufacturing Comn-
pany in Kweilin, China. He taught at the
National Kwangsi University for three
years.

Dr. Gott has published several techni-
cal papers on computer and transistor cir-
cuitry. He isa member of Sigma Xi.

o,
D

The Bavarian Academy of Seiences in
Germany has honored Dr. Ronald W. P.
King (A'30-SM'43-F’53) of Harvard Uni-
versity. Dr. King, who is Gordon Mackay
Professor of Applied Physics, has been ap-
pointed a Corresponding Member of the
Academy’s Department of the Mathe-
matical and Natural Sciences.

Among his colleagues, he is well known
for his work on electromagnetic radiation
and on antennas. He is a Fellow of the
American Academy of Arts and Sciences
and the American Physical Society.

A\ native of Williumstown, Mass., he
received the B.\. and M.S. degrees from
the University of Rochester and the Ph.D.
degree from the University of Wisconsin,
He has been at Harvard since 1938.

%%
o

(Continued on page 38A4)

Use your
IRE DIRECTORY!
It's valuable!
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Eleciron Tube News
...from SYLVANIA

Sylvania continues to advance the
development of new concepts in elec-
tronic tubes. 9-T9 is another example!
The new ‘“outline” lifts restrictions
imposed upon engineers who design equip-

Sylvania Wt
: d : ment to be produced by printed circuit tech-
' iques. Now it b ible t loy tub
Intro uces new ! ; niques. Now it becomes possible to employ tube

: assemblies capable of high plate dissipation in
t b tl " I ‘ printed circuit boards. This can be done with con-
u e Ou Ine . ventional 9-pin sockets widely used in printed cir-

cuits. The 9-T9 concept of tube design offers unusual

promises of compactness.
1 9-T9 increases volumetric efficiency of the chassis by
| eliminating the relatively large octal base of the T9
outline.
9-T9 enables the use of large tube-assemblies in those

stages where higher power-dissipation capabilities of

St ra I g ht-SI ded the tube are a design necessity to include reliability.

9-T9 maintains compactness of the equipment for-

merly afforded by tubes fitted with T6-'2 header.
bantam envelope y

- with 3-pin’ cho  NEW SHLYANIA TUBE-TYPES
miniature pin circle ‘- IN 9-T9 DESIGNS|

*'y H ’

‘ " g —
{l ‘) iy 0 l 6EW7...double-triode...triode #1 will be

B 2! Pt

. & ' >

, - intended for service as a vertical deflection
oscillator, triode #2 as a vertical deflection
amplifier in TV receivers. Note especially the
high plate-power dissipation capabilities of
triode #2 in this new tube-type as compared to
a conventional 9-pin miniature tube. 10EW7
... identical to 6EWT in electrical characteris-
tics except for heater power requirements.

New 9-T9 SYLVANIA designs include a beam-
power pentode with approximately 5-watts
power output in audio amplifier service; a
medium-mu triode, beam-power pentode for
audio amplifier service in low-cost equipment
where power outputs of 1 to 2 watts are
required ; a medium-mu triode, high perveance
beam-power pentode for vertical deflection cir-
cuits in TV equipment.




NEW SYLVANIA TUBES FOR LOW-COST
STEREOPHONIC AMPLIFIERS

18HB8 and 35HBS . .. 9-pin
miniatures feature high-mu

triode and power-pentode
in one envelope!

Looking for sales-building
record players you can quan-
tity-produce and market ? Here
are 2 new tube-types that will
help you design stereophonic and
monophonic amplifiers small enough in
cost to reach the “popular” market, with
enough power output to please the music fan
with a “tight” budget. The triode section of these

new tubes has a mu of 100. That makes it excellent as

a voltage amplifier for the types of pickups usually used in
low-cost phonographs. In typical operation as a class-A
audio amplifier, the pentode section with only 115-volts on
the plate can deliver up to 1-watt power output, adequate
for a small-speaker system. SYLVANIA 18HBS8 and
35HB8 are identical in their electrical characteristics
except for heater power requirements : 18-Volts at 300-Ma,
and 35-Volts at 150-Ma, respectively.

Stereophonic Amplifier Uses
Only 2 Tubes. Provides Up to
1-Watt Power Output Per
Channel With Only .1-Volt
Input. Uses 2 SYLVANIA
18HB8 or 35HB8 Tubes.

8ET7... this 6GN8...a 9-pin 8GN8... 9-pin
9-pin miniature miniature with miniature
features duo- a triode section for with electrical
diodes for general-purpose characteristics
diseriminator or use as a voltage identical to
video-detector amplifier or for SYLVANIA

service as a
sync-separator,
and a pentode
section for video-
output service, The
pentode section is
equipped with a
cathode especially
designed to provide
| “cool’” operation
with resultant
“ l ' I ! extended life and
reliability.

service and a
pentode section
for video-output
service.

6GN8 except for
heater power
requirements.

For further information, contact the Sylvania Field Office nearest you. Sylvania Electronic
Tubes, a division of Sylvania Electric Products Inc.. 1740 Broadway, New York 19, New York.

SYLAVANTN

Subsidiary of GENERAL TELEPHONE & ELECTRON/CS (&%)




The resistors that are setting

today’s higher performance standards’
Unmatched for load life and moisture
resistance—and, with performance

that exceeds MIL-R-11 requirements.
And now, for the first time, you can
get such resistors in a complete line
of RC-42 (2-watt); RC-32 (1-watt)
and RC-20 (l4-watt) types from stock
from leading distributors!

o/olfe JO*

fixed composition RE SISTORS

1/2-, 1- and 2-watt sizes

PROCEEDINGS OF THE IRE

Y,

NOW YOU CAN GET THEM
Fhrereecttetely”

in any standard value or tolerance

for small runs, for production emergencies,
for military prototypes and for hurry-up
design and engineering projects.

FROM STOCK . . . from these selected STACKPOLE distributors:

BALTIMORE, MD.
Kann.Ellert Electronics, Inc.

BATTLE CREEK, MICH.

Electronic Supply Corp.
BIRMINGHAM, ALA.

MG Electrical Supply Ca.
BOSTON, MASS.

Soger Electrical Supply
BROOKLYN, N. Y.

Electronic Equipment Corp,
CLEVELAND, OHIO

Ploneer Electronic Supply Co.

DALLAS, TEXAS

Wholesale Electronics Supply Co.

VDAYTON, OHIO

Srepca, Inc.

DENVER, COLO.

Denver Electronics Supply Co.

GLENDALE, CALIF.
R. V. Weatherford Company

INDIANAPOLIS, INDIANA
Radio Distg. Co.

KANSAS CITY, MO,
Burstein.-Applebee Co.

MELBOURNE, FLORIDA
Electronic Supply

MIAMI, FLORIDA
Etectronic Supply

NEW YORK, N. Y,
Harvey Radio Co.

PHILADELPHIA, PA.
Alma Radio Co.

Febrvary, 1960

SAN DIEGO, CALIF,

Radio Ports Co.
SCRANTON, PA,

Fred P. Pursell
SEATTLE, WASH.

C & G Radio Supply Co.
ST. LOUIS, MO,

Interstate Supply Co.
SYRACUSE, N. Y,

Morris Electronics of Syracuse
TACOMA, WASH.

C & G Radia Supply Co.
WASHINGTON, D. C.

Clectranic Wholesalers, Inc.

WATERBURY, CONN.
Band Radio Supply Co. Inc.

World Radio History]|

WEST PALM BEACH, FLA,
Goddard Distributors, Inc.

WICHITA, KANSAS
Interstate Electronic Sup. Corp,

WILBRAHAM, MASS,
Industrial Components Corp.

WINSTON-SALEM, N. C.
Dalton-Hege Radio Supply

« .. and G-C/STACKPOLE, T00!

Attractively packaged by G-C
Electronics for service replace
ment uses, Colaite 704 Resise
tors are also available through
aver 800 G-C distributors,



Amtron Corp., 17 Felton St., Waltham,
Mass., has recently developed an FM te-
lemetry radio link designed to operate in
the 400 to 406 mc radiosonde band. The
transmitter, Model KT, isa low cost, small
6 onnce package, capable of 2 watts RF
output. A semiconductor modulator pro-
vides 125 ke deviation for a 1.0 volt
RNIS modulation level. The lincarity of
the modulation system is such that a nu-
ber of IRIG FM subcarriers can be trans-
mitted simultaneously. Antenna output is
50 ohm coaxial. Power input requirements
are 6 to 12 volts ac or dc at 2.8 watts and
150 volts dec at 5§ ma.

The companion receiver, designated
Model KR, is a high quality FM receiver
featuring a 6280/410A grounded grid low
noise RF stage and a very cffective auto-
matic frequency control. The AFC hold-in
range is over 10 mc which permits the
received signal 1o drift over the entire
turning range of the receiver without de-
tuning effects being noticeable. AFC time
constant is fast, 3 milliseconds, capable of
correcting for not only thermal drift, but
also frequency changes due to G loading
which may be encountered by the trans-
mitter. The semiconductor AFC control
also permits signal-secking, panoramic and
remote tuning features if they are desired.

The receiver operates on 115 volts, 60
cps ac and is built on a hinged rack panel
19" wide, allowing rear access from the
front of the equipment rack. An airborne
version is also available power by 115 volts
400 cps ac.

36A

NEWS
New Products

IR

These manufacturers have invited PROCEEDINGS
readers to write for literature and further technical
information. Please mention your IRE affiliation.

FM Signal Generator

A new FM signal generator covering
the frequency range of 1300 to 2500 mc in
one band is now available from Sierra
Electronic Corp., a division of Philco Corp.,
3885 Bohannon Dr., Menlo Park, Calif.

The Model 201B, is specifically de-
signed for telemetry and data transmission
applications in the 1.3 to 2.5 kme range.
Featuring a 1%, deviation linearity, the in-
strument can be frequency modulated by
applications of external signals having
modulation bandwidths up to 500 ke, A
nominal deviation of 2 mc peak is pro-
duced by external modulation signals hav-
ing an amplitude of 1.0 volts peak to peak.
Model 201B also provides good C\W char-
acteristics by virtue of the low value of
residual FM.

The instrument’s RF output is con-
tinuously variable from 0 «¢bm to —110
by means of a precision calibrated piston
attenuator. Model 2018 also provides di-
rect reading, single dial tuming and high
stability.

Sierra has also announced the availabil-
ity of a wide deviation FM signal gener-
ator, Madel 2028, This instrument, cover-
ing the freqeuncy range 2200 to 2300 me,
also provides excellent FM characteristics
with large deviation for vse in wide band
applications. Tts modulation amplitier re-
sponse is flat within the limits of 0 db to
—6db from 10 eps to 10 me.

Pulse Delay Module

The NAVCOR Model 304 Pulse Delay
module, designed by Navigation Computer
Corp., 1621 Snyder Ave., Philadelphia 45,
Pa., contains five independent, all semi-
conductor, delay circuits. Each section
provides (1) a delayed pulse output, and
(2) a square wave output for the delay
duration.

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

Each delay cirenit includes a high gain
regenerative delay stage, a de pulse ampli-
fier which provides a square-wave for the
delay duration, and a differentiating ¢ir-
cuit which provides a negative spike at the
end of the delay interval.

The Model 304 1s a 537 X0" glass-cpoxy
printed circuit card, " thick, and is for
use with an 18 pin ’C receptacle.

The delay range, of each delay section,
is adjustable from 3 to 30 usec. The delayed
pulse output is a negative differentiated
pulse, —3 volts unloaded, 1 ma loading
capability. The square-wave output for
the delay duration is —12 volts switching
to 0.2 volts. Rise and fall times of 0.3 psec
remain constant for full range of pulse
width adjustments.

Spectra Electronics
Corporation

Die to a clerical error in the statistical
department, the name of Spectra Elec-
tronics Corp., div. of Douglas Microwave
Corp., 250 IZ. Third St., Mount Vernon,
N. Y., was omitted from the 1960 IRE
Directory.

This firm was included in the infrared
section of the book, however this one prod-
uct section does not cover the full line of
activities in which this firm participates.
These people are specialists in the ultra-
violet, visible, and infrared syvstems for
geophysical and meteorological applica-
tions. Their record of creative performance
also includes the following fields of en-
deavor: communications, telemetry, an-
tennmas, radar instrumentation, counter-
measures, security systems, display and
storage svstems, and information systems.

Just before the close of the year this
firm announced the appointment of Rich-
ard A\, Bolz as director of research. Bolz
will assume the full responsibility for the
technical direction of the scientific and
enginecring effort. Daniel B. Ventre was
appointed project leader. Systems project
development is Ventre's responsibility.
Edward J. Warner, president of the firm,
was appointed to the board of directors of
the Corporation.

(Continue l on page 42.40)
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Creative Microwave Technology VW

Published by MICROWAVE AND POWER TUBE DIVISION, RAYTHEON COMPANY, WALTHAM 54, MASS,, Vol. 1, No. 9

NEW RAYTHEON MAGNETRONS FOR A WIDE RANGE OF APPLICATIONS

Designed for C-band systems
requiring tunability, the
RK-7156 magnetron has a min-
imum peak power output rat-
ing of 250 kilowatts over a
frequency range of 5,450 to
5,825 megacycles. Applica-
tions include a flight-
tested, revolutionary air-
borne weather radar system.
The RK-7156 is in quantity
production.

RK-7156

* * %*

X-band magnetron for air-
borne search radar provides
one megawatt minimum peak
power and 875 watts average

power within a frequency
range of 9,340 to 9,440 Mc.
Designated QK-624, this
pulsed-type tube is liquid
cooled and should give at
least 1,000 hours of reli-
able service,

* * *

For ground-based and air-
borne radar systems, the RK-
7529 magnetron provides a
2.0microsecond pulse of 3.5
megawatts minimum peak power
over 2,700 to 2,850 Mc. This
liquid-cooled tube is in-
terchangeable with other
fixed-frequency S-band
tubes operating at similar
power levels.

ik

RK-7529

* * *

A one kilowatt beacon magne-
tron, the RK-7578 weighs
only 14 ozs., yet will with-
stand vibrations of 15 G's
at 20 to 2,000 cycles and
shock up to 100 G's. It is

RK-7578

mechanically tunable and
covers the 5,400 to 5,900
Mc range.

* * %*

Developed to withstand ex-
treme environmental condi-
tions, the RK-7449 magne-
tron is a lightweight, com-
pact tube with a minimum peak
power output of 45 kilowatts
at the operating frequency
of 24 kmc. The RK-7449 is
required to withstand re-

&

RK~7449

peated shocks of 50G. Stable
operation is guaranteed at
vibration frequencies up to
2,000 c.p.s. with 30G ap-
plied.



DALLONS

spells

REVERSE CURRENT - 5 MA @
RATED PIV.

EFFICIENT — FORWARD TO BACK
CONDUCTANCE AS HIGH AS 3.5 X
106: 1.0,

LONG LIFE — UNCONDITIONALLY
GUARANTEED FOR 1 YEAR.

INSTANTANEOUS FORWARD VOLT-
AGE DROP—0.65V MAX. @ 20 AMPS,

ALLOY JUNCTION — INSURES PER-
FORMANCE REPEATABILITY,

50 TO

BEST HEAT DISSIPATION CHARAC- 600 PIV
TERISTICS.

INSPECTED - 100% FOR ALL PRO-
DUCTION UNITS.

UP TO
MIL-E-1D REQUIREMENTS. 35 AMPS

LOW TEMPERATURE PIV — EXCEEDS

INSURED BY BUILT-IN QUALITY.

TEMPERATURE CYCLED~ —65°C TO
4200 C (100%).

YOUR DESIGN INQUIRIES INVITED.

E
L
!
A
=
1
L
I
T
Y

WHAT MAKES THE MOST RELIABLE SILICON RECTIFIER?
....... 3 THINGS
Ist — THE PROPER ENGINEERING PHILOSOPHY AND HERITAGE.

2nd — 10 YEARS OF SOLID STATE COMPONENT MANUFACTURING WITH COMPE-
TENT PERSONNEL AND EQUIPMENT.

3rd — 100% ENVIRONMENTAL TESTING FOR ALL PRODUCTION.
....... TAKEN TOGETHER, THE RESULT 1S A DALLONS SILICON RECTIFIER.

BE A DISCRIMINATING CIRCUIT DESIGNER AND EXPERIENCE A NEW DEGREE OF
RELIABILITY ON YOUR PROJECT. YOUR DALLONS ENGINEER IS READY TO ASSIST.

YOUR MOST RIGID RECTIFICATION REQUIREMENTS ARE INVITED.
WRITE TODAY FOR SPECIFICATIONS AND COMPLETE TECHNICAL INFORMATION,

DALILONS semiconpDucTORrS

A DIVISION OF DALLONS LABORATORIES. INC,

5066 SANTA MONICA BLVD.
\ LOS ANGELES 29. CALIF.

@ IRE People

Pwo new assi=tant dhirectars in electron-
ics rescarch have been named at Armour
Rescarch Foundation of Hlinois Institute
of Technology. The appointinents were
nuade by Virgil Ho Disney, director of elee-
tronics research.

Named to the post in charge of co
puter development and controls systems
clectrical  machinery,  components, and
measurements was George T.  Jacobi
JH=N42-8S71°55), formerly of General
Ilectric Company, Phoenis, Ariz.

Harold H. Kantner (M'32), with the
Foundation since 1951, was named assist-
ant in charge of computer applications and
operations rescarch,

NMr. Jacobi, educated in Lausannc
Switzerland, and Ohio State University,
spent 11 vears with General Electrie, the
last ten of which were in close associatio
with the computer art and development
He was manager of special computer engi-
o 1Y T fune Inillilg \RF

Mro Kantner was supervisor of com-
puter applications and operations rescarch
at the Foundation before receiving his new
appointiment.

He was educated at Reed College ane
did graduate work at the University of
Chicago. Since 1931, when he joined ARF,
Kantner has worked with control systems
in the areas of missile guidance, thight
simulation, and clectromedical aneasure-
ments. He has been supervisor of computer
applications and operations research sinee
1955,

.

o

David A. Hill (M'51-SM'37) has hees
named manager of the semiconductor di-
vision of the Hughes Aireraft Co. Produets
Group, Culver City, Calif. He formerh
held the Santa Barbara, Calif., Rescarch
managership for Hughes.

o,
o

S. Merrill Skeist {.\'31-M"53) ha~ hee
named director of marketing for the <y~
tems division of Consolidated  \vionics
Corp., a subsidiary
of Con=olidated
Diesel Electric Corp.

In his new post,
he will be responsi-
ble for market plan-
llillg <|A|1| ~<|lkﬁ at
uvity for the com-
pany’s  clectronic
data handling and "
autonitic  testing “
SSRGS, )

Immediately pri- S, MLSKEIS
or to joining Con-
solidated Avionics, he was connected with
Bradley Associates. a New York clectron-
ics  manufacturers’ representative firm.
Previously he had been vice president,
sales, tor Budd-Stanley Corp., vice presi-
dent, contracts, for Polarad Electronics
Corp., and vice-president, contracts, W. L.
Maxson Corp.

] 1 e Al
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For original equipment, direct replacement

NEC tubes with new doped-nickel cathode

Both tube series described here use
NEC's new doped-nickel cathode core
material.  This 10-year development
Increases emission without raising op-
erating temperature. Oxide evaporation
rate is lower than any known core
material. Operating data show tube
life is extended up to 50%.

WIDE-BAND AMPLIFIER TUBES : Development began
seven years ago with the 6R-R8, which was used
in Japan’s first microwave link. A modification,
6R-R8C, with very low distortion factor, is used in
coaxial amplifiers. 6R-P10 Power Amplifier Pentode,
with high mutual conductance and small capacitance,
is designed for larger power output.

Cobode aonng | Sereen — Capecitonces
. o }::;"' — Interchangeable
vein | amp | S L wny | emr | i | ovtpe D
aw]nw| i U 0
6R.RS HIC 63 | 03 150 FY 12500 | 7.8 | 32 |~ wi4oaa
Pentode
SR-RBC HIpal 6.3 0.3 150 3 12,500 7.3 3.2 |with WEAO 4 A
Pamode
sn.pio | P Al | s} ous 150 36 13,500 |10 27 _
6R-P10 R
Cethode Rating Maximom Maximum Power Maoximem
'V te e Dissipetion Fre Lil
" - v | v | o | e [ rw] T 2C€40 2C39B
2 1 .. & s _— . -
S e el ™ | DISC-SEALED TRIODES : NEC designed the first
2€39a owtate 6.3 10 1000 100 15 2500 disc-sealed tube in 1939, glVlng NEC many years
(Continvews) . . .
At of experience in the design and manufacture of
2¢C40 Dscitloter 8.3 0.7s 500 4 0.7s 3370 . . . .

Contimors this type of microwave tube. Each is a direct re-
2eas] C:f:.'.’:w 03 | o5 | 3300 n w | swo | placement under all circumstances for the corre-
(Continwovs & . . . .

P sponding type. The NEC tube will give longer life, an
sser Oucillater 6.3 0.4 aso w0 X3 700 . 5 R .
(Conimers especially important advantage in repeater stations.

PROCEEDINGS OF THE IRE

# Pukie plote Veltage (eb)

Please write for specification sheets.

<€ Mjgpon Electric Comparty Ld, oo, sapen

COMPONENTS / SYSTEMS
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MARCONI

Carrier Deviation Meter

uses multi-crystal stability-lock

Direct indication of fm deviation
From 200 cps to 125 k¢ makes this
latest model in the Marconi 791 serics
applicable to both communication
and broadcast fm systems.

Crystal locking

at any point in its 4- to 1024- mc
carrier range brings new, exceptional
stability and freedom from micro-
phony in low-deviation measure-
ments. Use of an external indicator
extends the deviation range down to
10 cps, allowing fm hum and noise
on uhf close-channel transmitters to
be measured with case and certainty.

An in-built deviation standard,

crystal governed, insures full rated
accuracy at all times.

Send for leaflet D143

RANGE MC
8 16-32
6 2ot

64-128
o O

4
8
L

[+]

CLOSE-UP OF
RANGE CONTROL

ABRIDGED SPECIFICATIONS
CARRIER DEVIATION METER 791D
Carrier Frequency Range : 4 10 1024 mc.
Modulation Frequency Range: 50 cps to 35ke.
Measures Deviation: 200 cps 10 125 ke in four
ranges. Measures down to 10 cps using ex-
ternal readout.

Measurement Accuracy: ~ 39, of full-scale
for modulation frequencies up to 25 kc.
Internal FAM : Due to hum, noise and micro-
phony, less than —55 db relative to 5 kc
deviation.

Tubes: 6AKS, 6AS7, 6C4, 6CD6G, 5651,
5647, 524G, OB2.

MARCONI
INSTRUMENTS

CEDAR LANE

ENGLEWOOD NEW

JERSEY

Tel : LOwell 7-0607
CANADA: CANADIAN MARCONI CO * MARCONI BUILDING * 2442 TRENTON AVE * MONTREAL 16

MARCONI INSTRUMENTS LTD
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(Cintinued from page 84)

His appointment is part of a plan for
increased activity in the use of digital data
handling techuiquies to solve reliability
problems in test and ground support
equipment.

A mechanical engineering graduate of
Worcester  Polvtechnie  Institute,  Mr.
Skeist i a member of the Air Foree Associ-
aton, the American Institute of Manage-
ment, American Ordnance  Association,
Amnerican Rocket Society, Armed Forces
Communications and Electronies Associa-
tion, Sales Exeentives Club and Society of
Automotive Engineers.

.
o

The study of underwater phenomena
will he the primary interest of the newly
formed Underwater Systems,  Ine, in

AMLsSO WEINSTEIN

Wheaton, Md., promising applications for
anti-submarine warfare and basic oceano-
graphic study.

According to the organization’s found-
ers and senior scientists, Dr. Marvin S.
Weinstein (5'48-\'30-\1"55) and Richard
W. Van Hoesen (A'34) Underwater Sys-
tems, Inc.. will undertake research and de-
velopment in acoustics and other promis-
ing underwater influences. The firm will
seek military contracts and also provide
consultation services to industries in allied
fields.

Through broad applications of under-
water instrumentation techniques, MNlr.
Van Hoesen, president of the new firm,
foresees development of many devices nuse-
ful to other technologies. These include
new audio concepts useful to the television
and radio industry, noise control devices,
meteorological instrinents, and self cali-
brating microphone systems.

Dr. Weinstein, formerly of the U. S
Naval Ordnance Laboratory, was awarded
the Ph.D. degree in physics by the Uni-
versity of Marviand in 1936, His studies in
underwater acoustics, hydrodynamics and
ultrasonics led to increased efficiency in
data gathering, electronic design, instru-
mentation and ordnance systems evalua-
tion.

\Mr. Van Tloesen is noted for his design
and direction of naval data recording pro-
grams, both here and abroad, while with
the U, S. Naval Ordnance l.aboratory. He
holds the B.S. degree in physics from
Union College, Schenectady, N. Y.

°,
o

(Centinued cn page 434)
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PHILCO ANNOUNCES

ULTRA HIGH-SPEED
WITCHING TRANSISTOR

WITH CADMIUM ELECTRODES
% ...IN TO-9 PACKAGE

33 06100 06100 33

New MADT* 2N1500 Provides
Increased Power Dissipation

Here is another Philco ""break-through' in the design and manu-
facture of high frequency, ultra high-speed switching transistors !
s This new Micro Alloy Diffused-base Transistor (MADT*) uses
al cadmium electrodes in place of indium. The higher thermal con-
240 o ductivity of cadmium insures cooler-running junctions for any

5 given power dissipation and provides an extra margin of safety
/ as added assurance of reliable performance.

320

280

LE X 1§
~

Q

=]

180 The new 2N1500 offers the designer these important advantages:

120 e 100° C maximum junction e high Beta and excellent Beta
, temperature linearity with temperature

80 and current

e low hole storage time

COLLECTOR YOLTAGE e IN YOLIS e low saturation voltage (Typical; 7 musec)
TYPICAL GAIN-BANDWIDTH PRODUCT, f1 VS, COLLECTOR VOLTAGE

v -2 -3 -4 -5 —& -7 -8 -9 -0 ¢ low collector capacitance

In electrical characteristics, the 2N1500 is similar to 2N501,
which has been thoroughly field-proven in many military and
industrial computer applications. It is manufactured on Philco’s
exclusive fully-automated production lines to the highest stand-
ards of uniformity. For complete specifications and applications
data, write Dept. IR-260.

POWEE DISSIPATION IN MW

[Max. Ratings | Typical Parameters
¢ 25°C ) 100" € Tsre Ver t, t, te hre | Vee(SAT)
TEMPEIATUEE 18 °C volts | musec | musec | musec volts
DERATING CURVE
| [T00 | —15 | 12 7 4 | 3 | —oi
*MADT . .. TRADEMARK PHILCO CORPORATION AVAILABLE IN PRODUCTION QUANTITIES. .. and in quantities
tor Micro Alloy Ditfused-base Transistor. 1-99 from your Philco Industrial Semiconductor Distributor.

PHILCO.

LANSDALE DIVISION/LANSDALE, PENNSYLVANIA
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The ocean depths ...

an area

of prime strategic significance
...an area of critical interest
to Stromberg-Carlson.

Quiet, swift and deep-running,
nuclear-powered submarines
demand new performance

from undersea warfare devices.

Equipment is urgently needed
for improved underwater
detection, classification

and localization.

Stromberg-Carlson

research programs will result
in new undersea warfare
electronic systems,

Unequalled tank-test
facilities and
automatic test
instrumentation
enable Stromberg-
Carlson to conduct
the exhaustive tests
required to develop
the complex ASW
equipment of

the future.

Brochure on request.

PROCEEDINGS OF THE IRE Febrvary, 1960
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(Continiced from puge 40.4)

Cozzens & Cudahy, Inc., Electronics
Manufacturers Representatives, with of-
fices at the Old Orchard Shopping Center
in Skokie, Ill., has
annonunced  plans
for the reorganiza-
tion of their firm to
inchide Robert E,
Bard (S'44-M'17-
SM'S2), former ex-
ecutive of General
Radio  Company.
The firn pame will
be changed to Coz-
zens, Cudahy &
Bard, Inc., in the
early spring of 1960.

Mr. Bard, a former Associate ’rofessor
of Eledtrical Engincering at the Illinois
Institute of Technology, joins the com-
pany with a vast experience in precision
components and laboratory instruments.
He has been with the Chicago office of
General Radio Company of West Concord,
Mass., since the year 1952, and is currently
the Chairman of the Chicago Section of the
IRE. He has also recently been a member
of the Board of Directors of the National
Electronics Conference, as well as Iditor
and President of Scanfax, Inc.

R. I£. BArRD

1x10-8

with compact, transistorized series

JKTO-PIP

FREQUENCY
STANDARDS

(Standard Models Stocked For Quick Delivery)

This series brings together a combination of vltra-
stable glass sealed crystals, matched-design sili-
con transistor-oscillator circuitry, and transistorized
proportional control performance. The result of
this advanced engineering is frequency stability
of 1 part in 100.000,000 per day, under normal

Appointment of Lynn C. Holmes
(M'44-SM’49-F'49), formerly director of
research for the Stromberg-Carlson Divi-
sion of General Dy-
namics Corp., as
director of engi-
neering operations
for the same com-
pany, has been an-
nounced by Dr.
Roval Weller, vice-
president of engi-
neering.

In this new po-
sition he will be
concerned with plan~ L. C
forengineeringstati-
ing and for the evaluation of engineering
projects in keeping with long range plans
for expansion of the division’s engineering
functions.

He has been with Stromberg-Carlson
since 1943, when he joined the company as
senior engineer in charge of sonnd record-
ing rescarch. In 1950 he became associate
director of research, and, later that same
year, director of research.

He is currently serving as vice president
of the Empire District No. 1 of the Ameri-
can Institute of Llectrical Engincers, of
which he is a fellow, and he has, at various
times, held all the offices of the Rochester
Section of the A.LLE.E. He is also a member
of the Acoustical Society of \merica. a
member of the Rochester Engineering So-
ciety, and « member of Sigma Xi and the
Scientific Research Society of America. He

HoLMEs

Continued on page 44

SPECIFICATIONS

FREQUENCY: 1 to 5 mc. is standard.
Other frequencies available on special
order.

OVEN:
control.

OUTPUT: One V into 5000 ohms.

Transistorized, proportional

POWER: Operates from 24 1o 28V D.C.
DIMENSIONS: 2 x 1.84" x 274" H.

WEIGHT: 10 Oz. Maximum.
ENVIRONMENTAL: Hermetically

sealed, shock and vibration resistant.

TEMPERATURE RANGE: From
—55°C 1o +75°C, Also from —55°C
= to 1004°C.

conditions.
10

z

=

=

= 0 OOy PO - v

& ’

a

w 5

=

“0

0 3 6 9 12 15 18 21

PERIOD-HOURS

For information, write stating your requirements.

THE JAMES KNIGHTS COMPANY

SANDWICH, ILLINOIS

24
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advancement
in instrument
design
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CONTACT
PINS

TERMINALS
==
===

JACKS
]
——1—F¢
FRICTION
CONTACTS

44A

MEDALIST* indicators

READABLE . . . WIDE RANGE SENSITIVITY

Modern MEDALIST design provides far greater
readability and modern styling in minimum space.
Unique core and magnet structure provides Y2 va/mm
sensitivity at null point with sharp square law at-
tenuation to 100 va at end of scale in Type A. Inter-
nal resistance is 2000 ohms. Other sensitivities
available. ASA/MIL 2% ” mounting. Standard and
special colors. Bulletin on request. Marion Instrument
Division, Minneapolis-Honeywell Regulator Co.,
Manchester, N.H,, U.S.A. In Canada, Honeywell Cone
trols Limited, Toronto 17, Onfario.

null

Honeywell

MINIATURE
PINS

P=(= = CDO

BEAD CHAIN‘” = =

Multi-Swage Parts Eaunind
=

=

also PRINTED CIRCUIT
MINIATURE PARTS

Contact pins, terminals, jacks or
any small tubular parts. Maximum
V4" diameter x 14" length.

Send sketch for quotations

QUALIFIED
BEAD CHAIN

(02020-020)
No. 3—3/32" Dia

0,0, 0.

No. 6— 15" Dia

OO

No. 10—3/16" Dia

0, 0.0,

No. 13—1/4" Dia.

BEAD CHAIN DRIVES

Low-speed positive drives or motion transfer
. ot far less cost!

Send for Multi-Swage or
Bead Chain Drive Catalogs!

THE BB EAD CHAIN MFG. CO.

11 Movuntain Grove St.,

Bridgeport 5, Conn.

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

is the Stromberg-Carlson tive in

representa
the American Society for Enginecring Edu-

cationand in the Industrial Research Insti-
tute, and in 1955 he served as chairman of
the Institute’s Awards Committee.

Mr. Holnes was born tn Brooktield,
N. Y., and received the bachelor's and
master’s degrees 1 electrical engineering
from Reusselier Polytechnie  Institute
From 1925 until he joined Stromberg-
Carlson in 1943 he was a member of the
engineering faculty at Renssclaer, first as
aninstructor, and later as assistant profes-
sor of electrical engineering. e holds
New York State professional engineer's
license.

o,
e

Adam M. Wilczenski (\'5
appointed Manager

58) has been
Technical Services of

the Specialty l!l()\\kr Division, The Tor-
rington  Manufac
turing  Company,

lorrington,  Conn.
He will direet all
Specialty Blower
cngineering and
stles services in the
field and technical
ervice

personnel
at the Torrington
plant. The Special-

v Blower Division
organized i
January, 1939, to
design and manufacture complete blower
assernblies for cooling electronie,
airborne and ground support equipient,
largely for military use.

He joined Torrington Manufacturing
in carly 1935 and spent three years in the
Design Engincering Section working on
specialized mechanical development. e
was transferred in January, 1938, as Proj-
cct Bngineer in the Nir Tmpeller Division
Sales Department. He returned to the
Engineering Department earlier this vear
when the Specialty Blower Division was
activated under C. AL Hathaway, Director
ol Engineering, Air Tmpeller Division

A M. WiLcziENSKL

was

nissile,

Before joining Torrington M unnfac
turing, he was a fiekd engineer for the Navy
Department,  concerned  primarily with

evaluating the capacities of porential prime
contractors. For three years prior to that
he was a Mechanical Engineer at the Flay
don Division of General Time Corporation,
where his major responsibility was the de-
sign of clectro-mechanical timing deviees.

He s a native of Torrington and was
educated at local schools. While serving in
the Nir Force in World War 1, he at-
tended  George \Washington  University,
Washington, D. C., and Union University,
Jackson, Fean., during aviation cadet
training. After his discharge in 1945, he
studied mechanical engineering at Indiana
Technical College, Fort Wayne, Ind.

Mr. Wilezenski is a member of the
Vmerican Society of  Mechanical Engi-
neers and =everal other professional or-
ganizations.

Febrvary, 1960



FROJELT
70,000,000

Since their introduction more than ten
years ago, CLARE Type J Relays, with their
small size, twin contact design and superior
performance, have been first choice of de-
sign engineers for applications where com-
ponent failure is intolerable.

Sensational demand for these relays has
resulted in numerous imitations. Similar in
appearance and published specifications,
many have been represented as “‘just as
good” as the original ¢cLARE Type J Relays.

An independent laboratory has just com-
pleted exhaustive tests of cLARE Type
Relays and copies made by other well known
manufacturers.

The results are here. Tests of the CLARE
relays were discontinued at 70,000,000 cy
cles, .. with no contact fuilure whatsoever.
All the other relay groups showed failure of
109, of their contacts before the end of
60,000,000 cycles (see graph). Some had
229; contact failure at 5,000,000 cycles.

Let us tell you more about this important
test. Call or write: C. P. Clare & Co.,
3101 Pratt Blud., Chicago 15. Illinois. In
Canada: C. P. Clare Canada Limited,

P. O. Box 134, Downsvtew, Onturio. Cable
Address: CLARELAY.

CLARE RELAYS

FIRST in the industrial fiela

Independent

tests
prove There

are no coples
eee 4 b
jJust as good "as

CLARE

CLARERELAYS 70,000,000 Operations

(8 Form C) No Contact Failures

BRAND X2 " IS SR X )

(8 Formt C) 3 ‘

5' LY SITOF

BRRAND X3 0,000000 Operations
{8 Futm C L  Chnt; L Fajlures

IBRAND X4 20,000,000 Operations
(8 Form C) 12 Contact Fallures

'BRAND X5 15,000,000 Operations
18 Form G} 7 Contact Failures

BRAND X4 10,000,000 Operations
(6 Form C3 11 Contact Failures

BRAND X7 5,000,000 Operations
(8 Form €) 18 Contact Failures

*Failure of 10% of the total contacts involved
eliminated any group from the test. Additional
data available on request.



ENCLOSURES

EMCOR pre-engineered cabinets and enclosures bring
Erector-Set simplicity to control center construction. A
Phillips Head Screwdriver and handy EMCOR hardware
kit introduce an ease and flexibility never before at-
tained in control center assembly, alteration or re-
arrangement. Costly modification of units of custom type
construction is eliminated. EMCOR units with their exclu-
sive combination of patented custom quality features
bring a new concept to instrument housing. Advanced
design, greater load carrying capacities, combined with
modern fabricating techniques and high craftsmanship
standards are just a few of the many reasons why dollar
for dollar you get more from EMCOR. Take the guess-
work out of your packaging problem, let EMCOR engi-
neering know-how give you the solution. Your request
for current information will be promptly answered,

Your copy of
Condensed Version
Catalog 106
Available upon Request

Originators of the Modular Enclosure System

ELGIN METALFORMERS CORP.
630 CONGDON, DEPT. 1229 -

ELGIN, ILLINOIS

*Registered Trademark of Elgin Metalformers Corporation

Visit us at Booth 4420-4424 During IRE Show, New York Coliseum
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Vinton D. Carver (S)M'39) ha- been
named assistant general manager of Litton
Industries Electron Tube Division, San
Carlos, Calif.  A\s
assistant  general
manager, he will be
in charge of all
Electron Tube -
A isIOn Operation-.

Since 1957 he
has been manager
of the Sale Lake
City, Utah, plantof
the Electron Tube
Division.

Prior to joining VL DL Carver
Litton, he was vice
president and general manager of the Pa-
cific Division of Farnsworth Electronics
Company, which post followed associanon
with Farnsworth for several years in Fort
Wavne, Ind.

Other key positions held in earlier
sears by Mr. Carver were with Argonne
National Laboratory, Tennessce Eastman
Corporation, and Boeing Airplane Com-
pany.

Professional =
- 1 ,J.)J'g
Group Meetings

AWM

AERONAUTICAL AND NAVIGA-
TIONAL ELECTRONICS
Boston—November 2
“Integration of Air Traftic Control and
Air Defense,” D. R. Izrael, Mitre Corp.
Philadelphia—November 18

“Attitude Control of an Orbital Ve-
hicle,” R. Whealan, General Electric Co

ANTENNAS AND PROPAGATION

Akron—November 17

“\ New Radio Interferometer Frack-
ing System for Satellites,” C. H. Grace,
Smith Electronics, Inc.

san Francisco—November 10
“The Argus  Experiment,” N. €
Christotilos, Univ. of Calif.

AtUbro

Baltinwre—Qctober 20
“Report of the New York Hi-Fi Show
and AES Convention,” L. R. Mills, Re-
cordings Inc.

ed on page 48.4)

(Contin
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Measurement & Communication

& NEWS

Rohde & Schwarz offers a complete line of high precision electronic equipment for the communications and
test instrument field. This equipment, in use throughout the world, represents more than 25 years of intensive development.

Here are some examples selected from the Rohde & Schwarz cataiog of electronic test instruments.

PROCEEDINGS OF THE [RE

PRECISION DECADE FREQUENCY
MEASURING SYSTEMS

Generate and measure frequencies from zero
to kilomegacycles. Basic component is frequen-
cy synthesizer which generates continuously
variable frequencies of extreme stability and
accuracy derived from a single standard
frequency.

» Fast, direct reading of
frequency on three dials
calibrated in megacycles,
kilocycles and cycles. Ver-
nier reading in millicycles
can be added.

+ Smallest crystal control-
led step 10 cps.

- Suppression of spurious
harmonics better than

60 db.
Accuracy 2x10%/day with
Type XSB Standard.
Short time stability ap-
proximately 1x101,
System comprises a num-
ber of component units
which can be combined in
various ways in accord-
ance with desired range
and applications.

Write for Bulletin DFS.,

Write for
New Catalog

36-page catalog describes
complete line of Rohde &
Schwarz precision elec-
tronic measuring and
testing equipment.
Write for your free
copy of Catalog-MT.

@
\l'( .‘Q

2 <
“Argywo M

POLYSKOP ELECTRONIC TEST
INSTRUMENT FOR TWO AND
FOUR TERMINAL NETWORK
MEASUREMENTS

Displays two separate
quantities such as im-
pedance and gain as
functions of frequency
in the form of contin-
uous curves. Frequency
range: 500 kc to 400 mc.
Instrument contains a
sweep signal generator,
precision variable attenuator, electronic
switch, crystal marker generator and large
screen oscilloscope which provides a complete
precision measuring system.

Applications include laboratory and product-
ion testing of band-pass filters, limiters, all
types of amplifiers, television receivers, at-
tenuators. discriminators and coaxial cables.

Write for Bulletin SWOB.

DIAGRAPH

30 to 2400 mc. Plots, in-
stantaneously and ac-
curately by means of
a light spot, complex
impedances and admit-
tances directly on Smith
charts. Eliminates tedious measurements and
involved calculations. Instrument can also be
used as a phase meter over its frequency range.
Applications: impedance measurements on
semi-conductors, antennas, filters, receivers,
amplifiers.

Diagraph is available in three models: ZDU
covering frequency range 30 mc to 300 mc and
ZDU (420) from 30 to 420 mc; ZDD from 300 mc
to 2400 mc. Overall accuracy is better than 3%
for amplitude and 1.5° for phase angle.

Write for Bulletin Diagraph.

ROHDE & SCHWARZ

111 Lexington Ave., Passaic, New Jersey
Telephone: PRescott 3-8010

Cable Address: ROHDESCHWARZUSA

VISIT US AT BOOTH 3000 AT THE IRE SHOW

February, 1960
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Group Meetings =
(Contmucd from fage lo. 1)

\lilwaukee—November 17

“The High Fidelity System,”
K. Kramer, Jensen Mg, Co.

AvToMaTic CONTROL

Philadelphia —October 20

“The Compensation of a Digital Type
Il Servo,” R. 1’ Cheetham, RCA,

COMMUNICATION SYSTEMS

Los Angeles— October 22

“Active  Communication  Satellites,”
D. 1. Miller, Hughes Communications.

“Passive  Communication  Satellites,”
. O, Muhleman, Jet Propulsion Lab.

Washington, ). C.—November 4

“Space Communications,” \W. R. Dons-
bach, Westinghouse Elec. Co.

CoMPONENT PARTS
S

) T iy o B l.os Angeles— Novembher 9

A

v v A PRp 2~ 7 W “Technical Theory of Controlled Recti-
P I~ . S-S ey’ -

oo \ /:_(‘\ fiers,” C. Smith, Texas Instruments, Inc.

“Applications of Controlled Rectitiers,”
Panel: W. Guizwiller, General Eleetric,

' ' ' ' ' ' R. MeKenna, Texas Instruments, Inc.,
es e es ¢ es ¢ oo .. Dixon, Solid State Products, A, DeVe-

nut, Transitron, F. Parrizh, International

If you feel you must make your own pols to get exactly what you need, Rectitier.

don't overlook quality control along the way! And this can he a messy Philadelphia—XNovember 11
business, what with special, elaborate techniques to quality-check “Specification of Component Part Re-
every production stage! Oh, you'” get involved in ma(](lening houts RLL5, = L0 Tl Awsa, LG

with visual comparitors, ratiometers. environmental testing lahs — and COMPONENT PARTS/

when you've finished — and made a few hundred revisions — you ProproeTioN TECHNIQUES

might have the quality you want! o .
< E /0 ) Washington—November 9

“Thin Film Circuit Functuons Tech-
niques,” J. J. Bohrer, International Re-
sistance Co.

So, before you go ﬂy a kite — consider Ace. \We've been all through
this before, and have what is regarded to be the finest

quality control system in the industry. It enables us to R D
keep our final costs down, by rejecting sub-standards at FrecTroN DEvIcEs

each stage, without waiting for the final inspection. Al- Los Angeles—October, 19

“Design of High Energy Particle Ae-
celerators,” R\, Langmuir, Calif. Tn~u-
tute of Tech.

t}mugh it's more work this way, we can offer a hinher

c]egree of resolution and ]inearity at a lower price. So,

for precision-at-a-price, see your /\CErep! FLos Angeles— November 9

' - “Technical Theory of Controlled Recti-
= . i 1.0 3 . , b) n ) (&)
Here's 0.3% linearityin a V2" pol: the Series 500 ACEPOT®. Single- fiers.” C. Smith, Texas Instruments. Inc.

furn, —55° 1o 125°C range. As with all Ace components, tested in “Applications of Controlled Rectifiers,”
Panel: M. Clark, PSI Co.: R. G. MeKenna,
Texas Instruments, Ine.; A L. DiVenuti,
Transitron; W. Gutzwiller, General Flec-
tric; F. W, Parrish, International Rectifier.

cvery slage of ils manufaclure[

ELECTRONICS ASSO('ATES, INC. San Francisco— November 16

99 Dover Streel, Somerville 44, Mass. “One Hundred Years of Progress in
Parametric Devices,” G. Wade, Llectron-
SOmerset 6-5130 TMX SMVL 181 West. Union WUX ics Res. Lab.. Stanford Univ.

Acepot® Acetrim® Acesel® Aceohm® *Reg. Appl. for (Contonued on page 32.:1)
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Now available
in commercial

quantities!

Sylvania 1820 germanium
High-Speed Switching Diode

4 muSECS

GUARANTEED
MAXIMUM

RECOVERY

TIME!

SYLVANIA D-1820 is the forerunner of an out-
standing family of diodes, designed, produced
and controlled specifically for logic circuitry.
The cost of this new SYLVANIA diode is low
enough to make it especially attractive for use
in quantity-produced electronic computers.
SYLVANIA D-1820, and the circuits designed
around this diode, feature:

high-speed operation — with recommended cir-
cuits, all units are guaranteed to provide a maxi-
mum recovery time of 4 millimicroseconds. How-
ever, recovery times of 2.5 millimicroseconds are
typical.

long-life performance — proved in 1000-hours
operating and 7000-hours storage life tests.

high reliability — basic point-contact structure
has been field-proved for more than a decade.
Withstands environmental conditions of shock
and vibration.

exceptional uniformity of electrical character-
istics—assures complete interchangeability within
the type—result of modern automated-production
techniques employed in the manufacture of
SYLVANIA D-1820.

economy — SYLVANIA pioneered the field of
germanium point-contact diode manufacture, has
"know-how™ of superior-quality, large-quantity
economical production. SYLVANIA is able to
pass these savings on to you.

simplicity—diode-logic circuitry is relatively un-
complicated, requires few components. It reduces
computer construction costs. It adds to equipment
reliability.

compactness—SYLVANIA D-1820 “package” is
miniature all-glass.

availability—units can be supplied immediately
through your local Sylvania Semiconductor Dis-
tributor or through your local Sylvania Field
Office.

Complete sales information on quantity prices,
delivery and sampling for your own evaluation
is available from your local Sylvania Semicon-
ductor Distributor or Field Office. For engineer-
ing data sheets on the new Sylvania D-1820
High-Speed Switching Diode or on any Sylvania
Semiconductor Device, write Sylvania Semicon-
ductor Division, Dept. 43-2, Woburn, Mass.

ELECTRICAL CHARACTERISTICS —
SYLVANIA D-1820

Absalute Typical
Maximum Ratings* Operating Canditians*

Fwd. Valt . Fwd. Valt.............. 0.9V

Fwd. Curr. Fwd. Curr. ............2.0 uA
Back Valt Rev. Recavery........ 2.5 mus
Pwr. Diss. ... 80 mw

tat 10 mA #at 20°C

SYLVANIA

Sussidisry of CENERAL TELEPHONE & FLECTRON/CS (&)
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Select here the

VOLTMETERS, AMMETERS,
Many are

{ h
- b
- > o F'
An'
' po
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. ""f’
NEW!
[ ]
@ 403A Transistor ac Voltmeter—1 cps to 1 MC
Battery-operated, weighing less than 5 pounds and small enough to hold
in your hand — this new transistor ac voltmeter measures 100 xv to 300 v
(max. full scale sensitivity 1 mv) over frequencies 1 cps to 1 MC! Twelve
voltage ranges; also reads direct in db from —12 to +2 db. 400 hour bat-
tery life equals 6 months of average use; battery voltage may be checked
by front panel switch. Noise less than 50 uv. Completely isolated from
power line or ground interference. Average reading meter minimizes turn-
over and waveform errors. Accuracy = 3% to 500 KC, = 5% to 1 MC. Input
impedance 2 megohms; generous 600 v overioad capacity on higher ranges,
25 v maximum on fower ranges. $250.00.

All of these widely useful -hp- instruments are available in rack-mounted
-hp- voltmeter accessories—voltage dividers, coaxial connectors, voltage

Complete array of ac and dc measuring equipment

NEW!
(bp 405AR Digital Voltmeter
Automatic range, polarity

Here’s true “touch-and-read’’ measuring simplic-
ity. Automatic range, polarity selection; covers
0.001 v to 1,000 v. (Accuracy + 0.2% of reading +
1 count). New, unique circuitry provides a stabil-
ity of readings virtually eliminating fatiguing
jitter in the last digit. Floating input, multi-
electronic code output for use with digital re-
corders. Uses electronic computing circuits to
insure low maintenance, trouble-free operation.
Just 7”7 high! $825.00.
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versatile, precision

OHMMETERS you need.
multi-purpose!

(p 400D
10 cps to 4 MC

Regarded by many as finest ac VIVM
ever built. Covers all frequencies 10
'cps to 4 MC, extremely sensitive, wide
range, accurate within 2% to 1 MC.
Measures 0.1 mv to 300 v (max. full
scale sensitivity 1 mv), 12 ranges,
Direct reading in v, db. 10 megohm
input impedance with 15 uuf shunt
insures hegligible loading to circuits
under test. $225.00.

400L
Log VTIVM—10 cps to 4 MC

Covering 10 cps to 4 MC, this new hp VIVM
features a true fogarithmic scale 5 jong plus
a 12 db linear scale. The log voltage scale
plus long scale length provides a voltmeter
of maximum readability, with accuracy a
constant percentage of the reading. Accu-
racy is +2% of reading or +1% of full scale,
whichever is more accurate, to 500 KC, +5%
full range. Range 0.3 mv to 300 v, 12 steps,
{max. full scale sensitivity 1 mv). $325.00.

@p aoo
1% accuracy VTVM

Here's extreme accuracy of 1% in a
precision VIVM covering 10 cps to 4
MC. Big 5" meter has exact-reading
mirror-scale, measures voltages 0.1
mv to 300 v (max. full scale sensitivity
1 mv). 10 megohm resistance with 15
uuf shunt minimizes circuit loading.
Amplifier with 56 db feedback insures

models! Also, inquire about
multipliers and shunt resistors.

lasting stability. $325.00.

410B
ac to 700 MC, also dé

Time-tested standard ail-purpose volt-
meter. Covers 20 cps to 700 MC, full
scale readings 1 to 300 v. Input ca-
pacity 1.5 uuf, input resistance 10
megohms. Also serves as dc VIVM
with 122 megohms input impedance,
or ohmmeter for measurements 0.2

HEWLETT-PACKARD COMPANY

1004D Page Mill Road + Palo Alto, California, U.S.A,

Cable “HEWPACK' + DAvenport 5-4451
Field representatives in all principal areas

@ 412A Precision
Volt-Ohm-Ammeter

At last a true, precision multi-purpose in-
strument. Measures dc voltage 100 uv to
1,000 v (max. full scale sensitivity 1 mv),
1% accuracy full scale. Measure currents 1
ua to 1 amp with +2% accuracy full scale.
13 ranges. As ohmmeter measures 0.02
ohms to 5,000 megohms. Extremely low
noise, drift. Recorder output provides 1 v
full scale. $350.00.

NEW!
@ 425A Microvolt-
Micromicroammeter

New, high sensitivity, high stability in-
strument reading end scale voltages of
10 uv to 1 v in 11 ranges, or currents of
10 uua to 3 ma in 18 step, 1-3-10 se-
quence. Accuracy +3% on all ranges.
Drift less than 2 uv under ali condi-
tions; very much less under lab con-
ditions. Input impedance 1 megohm
#+3% on all ranges. Also usable as 100
db amplifier with up to 1 v output from
signals as small as 10 uv. $500.00.

NEW!
p a28A
Clip-On Milliammeter

Employs radical new approach to cur-
rent measurement which eliminates
breaking leads, soldering connections or
loading of circuit under test. Revolution-
ary “current sensing” probe clips around
wire under test, measures the magnetic
field around the lead. Easily measures
dc current in presence of strong ac. Cov-
ers 0.3 ma to 1 amp in 6 steps; full scale
sensitivity 3 ma. Accuracy +3%, probe
inductance less than 0.5 gh. $475.00.
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RF POWER STANDARDS
LABORATORY

Microlich
equipment is used to establish a refer-

ence standard of RF power to an accuracy of better than 19
of absolute.

THE 64IN CALORIMETRIC WATTMETER establishes RF power
reference of an accuracy of 19, of value read, and is used to
calibrate other wattmeters. Five power scales, 0-3, 3-10, 10-30,
30-100, and 100-300 watts, are incorporated in the wattmeters
for use in the 0-3000 mcs range.

71IN and 712N FEED-THROUGH WATTMETERS, after comparison
with the 64IN, can be used continuously as secondary stand-
ards and over the same frequency range as covered by the
primary standard. The MODEL 711N is a multirange instru-
ment covering power levels from 0 to 300 watts in three ranges,
0-30, 30-75, and 75-300 watts. MODEL 712N covers power
levels of 0 to 10 watts in three switch positions, 0-2.5, 2.5-5,
and 5-10 watts full scale.

636N and 603N RF LOAD RESISTORS absorb incident power
during measurements. MODEL 636N is rated at 600 watts,
and MODEL 603N is rated at 20 watts. Both models perform
satisfactorily over the entire frequency range to 3000 mcs.
These loads, in conjunction with the MODELS 711N and
712N Feed-through Wattmeters, form excellent absorption type
Wattmeters.

152N COAXIAL TUNER is used to decrease to 1.000 the residual
VSWR in a load. The tuner is rated at 100 watts, and its
frequency range is 500-4000 mcs.

For more information on Tuners, Directionol Couplers, R. F. Loads, eic., write

M

M. C. JONES ELECTRONICS CO., INC.

Professional
Group Meetings

5

(Continuted from page 48.1)

ELECTRONIC COMPUTERS

Detroit—October 3
“Learning Machines,”™ Dr. Holland,
Univ. of Michigan.,
San Francisco—October 27
“Micro-Miniature Circnits,” J. Last,
Fairchild Semiconductor Corp.
Washington, D. C.—November 11

“Ultra High Speed Computers Utilizing
Microwave Phase Locked Oscillators,”
G. B. Herzog, RCA Labs.

EA\'GL\'I‘;ERI NG MANAGEM INT
Svracnse— November 17

“Selection and Development of Engi-
neering  Managers,”  Panel  discussion,
Moderator: R. A, Galbraith, Syracuse
Univ.; Speakers: I, F. llerzog, General
Electric; J. A. Basher, The Murray Corp.
of Amciiva; C. t. Northrup, Crouse Ilinds
Co.; M. I Pratt, Niagara Mohawk Power
Corp.; L. Macrow, Carrier Corp.

Washington, D. C.—October 19
“Evaluation and Control of R&D) Ex-
penses,” F. X. Lamb, Weston Instrument
Div. of Daystrom, Inc.
Washington, D. C.—November 2

“Men, Money, and DManagement,”
Rear Admiral R. Bennett, USN.

INDUSTRIAL ELECTRONICS

Cleveland—XNovember 19

“Instrumentation for Steel Mill Coil
Classification,” W. C. George, Designers
for Industry, Inc.

INSTRUMENTATION

[os Angeles—November 4

“Extrasensory Perception Instrnmen-
tation,” Dr. A, Puharich.

Washington, D. C.—November 16

“Design of an RC Filter for use at Very
Low Frequencies,” W. S. Campbell, David
Taylor Model Basin,

“A Telemetering Torque and Horse-
power Meter,” M. W. Wilson, David Tay-
lor Model Basin.

MEpicaL ELECTRONICS

Boston—November 4
“Measuring Mental Stability in Space,”
J. H. Mendelson, Boston Naval Hosp.
Los Angeles—November 19

Informal Seminar in Medical Elec-

M 185 N. MAIN STREET, BRISTOL, CONN.
SUBSIDIARY OF 7”4./

AVIATION CORPORATION

tronic Problems.

| (Continued on page 544)
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TWO-WAY
PROTECTION

When you specify BUSS or FUSE-
TRON fuses for the products you
manufacture, you not only provide the
finest electrical protection possible —
but you also help protect your com-
pany’s reputation for quality products.

Remember: No matter how good
your product is, a poor quality fuse
that opens needlessly deprives a cus-
tomer of the use of your device, — or
a fuse that does not protect may per-
mit costly damage to occur. In either
case you may lose a customer’s good-
will and future business.

BUSS fuses are made to protect - not to blow, needlessly.

Why take the risk when you know
you can depend on BUSS and FUSE-
TRON fuses?

Every fuse is tested in a sensitive
electronic device that automatically
rejects any fuse not correctly cali-
brated, properly constructed and right
in all physical dimensions.

BUSS — the one source for all
your fuse needs . . .

To meet all your fuse needs, the
BUSS line is most complete, — in-
cluding a companion group of fuse
clips, blocks and holders.

BUSS makes a complete line of fuses for home, form, commercial,

Dependable BUSS Fuses
safeguard both your product...

and helps enhance its reputation
for quality

To help you on special prob-
lems in electrical protection . . .
BUSS places at your service the
facilities of the world’s largest fuse
research laboratory and its engineer-
ing staff. If possible, our engineers will
help you select a fuse readily available
in local wholesalers’ stocks so that
your products can be easily serviced.

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

BUSSMANN MFG. DIVISION,
McGrow-Edison Co.
University ot Jefferson, St. Louis 7, Mo,
260

TRUSTWORTHY NAMES W
LLECTRICAL PROTECTION

elecironic, electrical, automotive and industrial use.
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Onl;r Wesgo AL-300
Ceramics assure the superior
performance you want from
alumina

PURE WHITE AND TRANSLUCENT. 97.6% Al,04. Visibly free
from impurities. Vacuum tight.

Material alone does not assure a reliable alumina
part . . . the exceptional performance characteristics
associated with alumina are directly related to
manufacturing knowledge and techniques. Since 1948,
Wesgo has perfected the precise controls over
composition and manufacturing techniques that
alone impart a uniform quality to alumina parts
Quality can only be superficially specified . . .
knowledge of alumina ceramics plus quality
consciousness are the important extras offered by
Wesgo. Alumina is a premium ceramic material . .
but with many cost saving advantages. Be assured

of these advantages . . . use Wesgo AL-300 ceramics
in shapes to your specifications.

HIGH STRENGTH. 46000 PSI Flexural, 285000 PSI in compression.
UNIFORM IN COMPOSITION AND PROPERTIES from lot to fot.
HIGH DIELECTRIC STRENGTH AND RESISTIVITY.

VERY LOW LOSS FACTOR.

For details on properties, write for illustrated brochure

WESTERN GOLD AND PLATINUM COMPANY

Manufacturers of Wesgo Brazing Alloys
Vi BELMONT, CALIFORNIA

A Professional 3
Group Meetings =

{Continued from page 52.)

MicrowavE THEORY AND
TECHNIQUES
Baltimore—November 12
“Some Aspects of Solid State Phe-
nomena in the Mlicrowave Region,”
P. Pan, Westinghouse Air Arm Div-.
No. New Jersey—September 30
A. G. Clavier, I'l'T Labs., reviewed his
early experiments in microwave transmis-
sion.
No. New Jersey—October 28
“A New High Capacity Microwave Re-
lay System,” R. F. Privett, RCA,
Washington, D. C.—November 10

“Atomic Stabilized Oscillators,” R. T.
Daly, Tech. Research Group.

MicrowavE THeory aNn TecH-
NIQUES/ANTENNAS AND PROPAGA-
TION

Syracuse—October 13

“Radar Exploration of Nearby Space,”
W. E. Gordon, Cornell Univ,

MILITARY ELECTRONICS

Philadelphia—November 19

“Automatic Checkout,” O. T. Carver,
RCA.

NCUCLEAR SCIENCE
Atlanta—XNovember 19

“Wind Tunnel Instrumentation,” W. T
Earheart, Jr., A.R.O,

“Transistorized Galvanometer Current
Limiter,” P, Clemens, A.R.O.

PRODUCTION TECHNIQUES
Philadelphia—November 12

“Future Printed Circuits—Military
Application,” R. Geisler, UI. 5. Army Sig-
nal Corps.

“Future Printed Circuits—Commercial
Application,” A. Ansley, Ansley Man, Co.

San Francisco—October 27

“Electroplating,” G, Dodge, Tepco Co.

“Organic Finishes,” S. Simon, Rhino
Tech. Co. and Technical Coating Corp.

“Water Dispersed Coating,” a film with
comments by R. Koren, Doidge-Koren Co.

SrACE ELECTRONICS AND
TELEMETRY
Philadelphia—November 18

“Attitude Control of Orbiting Vehicles,”
R. Whealan, General Electric Co.

(Continued on page 56A)
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How to design 250mw at 140mc

transistorized power amplifiers

2N715—2N716 140 Megacycle Power Amplifier

70 mc Oscillator Doubler ) Amplifier i Amplifier
— 000 {—®
— Ql L Q@ il ® ] | W | a8l
+0i— C5) | L2 Clo / L3 Cl4
YI  C4 U I
RFCl“ 75 ] A #
cl it c6 cll Teis g
o c2 C7\C8Rec3} [Reca 14Rrcs!  [RFCE L8 Recy
R3 HH RFC2 (« s
C3 C9 13 C17)
- 30V
T00 ’fﬁ"— X Se
%+ Rrcs RFCY FRFCI0
C1, C2, C3—.001 uf disc ceramic L4,—3 turns #12 magnet wire 127 D, " L
; Cd,-—ZOcmd tubuiar ceramic Q1, Q2, Q3, Q4,—Ti 2N716
k L B
- = i chms, W,
‘ Gs; €10, 1314, C17, C18—500 uuf disc ceramic R3I—200 ohms, 74 watt
| Gl s e e
il 3—3 :h::: ﬁ’ggmlgirgu:. tiarpvii,z 5ur£s, f{om ground RFC3 nlnrguﬁ"r: RFC10
! —4 tu et wire, s .
! ACTUAL SIZE L3,—3 turns §12 magnet wire, %7 D, 744" L Y1-70 mc"crysm
ith NEW T ili '
...with | 2N716 silicon mesa transistors
Now . . . silicon high frequency transistors specifically designed
for your VHF power circuits . . . another addition to the industry’s
l | | broadest line of silicon mesa transistors (now 16 TI types!).
716 — CURVE A TI 2N715 and TI 2N716 guarantee 500-mw amplifier output at
3700 Vce = 40v d d cal
H . e = omo 70 mc and provide 100-mw typical power output at 200 mc.
C = @ o . .y e . .
| eo0 TS~ CORVE S These subminiature (TO-18) silicon units feature . . . 1.2-w dis-
5 N - — sipation at 25°C case temperature . . . 10-50 beta spread . . . collector
2 500 A Vep = 30v .
£ A ([[ic = 25me reverse voltages of 50 and 70v . . . maximum collector reverse
3 400 To = 25°C currents of 1.0 .a (25°C) and 100 xa (150°C).
Zr = 5092 in data q .
g‘aoo NN sheet | | | Check the guaranteed specs below and take immediate advantage
3 NN \ fest circuit of advanced performance in your designs. Both units are ready for
",‘200 AN your orders in every TI distributor’s stocks today, and in quanti-
® 100 \} ties of 1,000 and up from your nearest TI sales office.
(-9
0 T T T T T T T L e T E e aMvie . T — — "
10 30 0 70 100 200 300 0 Tentative Szpeclhcatlons 2N715-2N716 - oy |
1
f — FREQUENCY — mc I ;C 25°C Tste vVee VEB Vee :
OSCILLATOR POWER OUTPUT vs. FREQUENCY | Yfazt{ o 1rs Y ey o L ey |
. —-65to + +70 +
| +50 (2N715) +35 (2N715) |
I » o | NS ) _eNTE . i
| “Parameter | TestCondition | Min | Typ | Max | Min T 1y § Max | unis
| “*8Vego | lggo = 100 2 T s 1 T 51 T vde |
| . Jlc=0 I | | 1 1 j I
Q1Y IcBo = W0 pad 50 70 d
1 This power rating for 1000 hours expected life at a case temperature | ceo IEBQ 0 BEILE | vee |
OI'ZZSECC derated linearly to 4-175° case temperature at the rate of | ;hFE -4 T 10 v de - — - 8 —- . — |
. per mw. =
2 Maximum voltage ratings at an ambient temperature of 4+25°C. | ] Ic= l§ma e 1 10 ) | = i 10 4 § 20 . = I
3 BVggo: This is the voltage at which hpg approaches one when the ] “VceGsat) Ic = 15ma |
emitter-base diode is open circuited. This value may be exceeded in Ig = 3ma 12 12 v de |
applications where the dc circuit resistance (Rgg ) between base and I C 1 Ver = 5v de l ] ) T 1 T 1
emitter is a finite value. | “ob 185 3 6 3 6 f |
When the emitter-base diode has a reverse voltage applied, peak | FEo 1 me e |
collector to emitter voltage equal to BVggp minus Vgg may be — : . | ] 1L —L —} 4
allowed. Such conditions may be encquntered in class B or C | Amohtier | (Vcp = 40vdc SOOI u00 i I
amplifiers and oscillators. | Power (¢ = 30 ma dc 4 7.5 |
*Pulse Measurement : ;)II‘J;DN (('; —(;(ﬂnc_ 500 mw
**Specify Iggg on commercial data sheet | = ] 1 1 I | |
***Specify Iggp on commercial data sheet | Transducer EYCB =2530 v gc 300 400 mw |
gain = ma a¢
| (P (AC) = 300 mw a 8 db |
| (F =70 me |
e c— —— — — — — — A — — — — f— — — — — — — — —— — — — —————— — —— -t
(@]

TEXAS INSTRUMENTS
INCORPORATED

the Izlﬁt silicon transistor manufactu.rer e ?::(;;:ONZtE:i:g:fg:u:::::;:'mvnsno~
N.

POST OFFICE BOX 312 . DALLAS . TEXAS
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ACTUAL S1ZE

Amazing, New,
High Inductance

The R.F. Choke that's so small
you can pack 200,000
to a cubic foot

Tiny, new, WEE-DUCTOR covers a full
range of inductances from 0.10 uH
to 56,000 u«H yet it measures only
0. 157” x 0.375".

Unique ferrite sleeve and core con-
struction provides 560,000 to 1 induct-
ance range in a tiny package ... and
yet when assembled side-by-side, ex-
hibit less than 2% coupling.

Essex WEE-DUCTORS are available im-
mediately from stock. WEE-DUCTORS
are the latest addition to Essex’s broad
line of Standard R.F. Choke Coils.

Essex Electronics Standard Line of R.F. Chokes

ESSEX | WEE- RFg—

RFC— I RFC—
PART NO. | DUCTOR M L

1.0-1,000|1.0-10,000
I :

!
L u«H | .1-56,000| .1-100
! !

Max. Res. 0| .035-499( .02-6.0 | .04-21 .03-80
Il 1!

| Max. mA | 3000-26 | 4000-220| 2700-125| 4000-80
1 l d
via. IEEAECRESIES
1 1
I |
Length | .375 | .440 | .600 | .900
1 N |

WRITE TODAY
Free Descriptive Literature
Available

ry

ESSEX ELECTRON'CS

01 VIS 1 O0ON
N YTRB_N'—:cs, INC.
550 Springfield Ave., Berkeley Heights, N. J.
CRestview 3-9300
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VEHICULAR COMMUNICATIONS

Los Angeles—September 17

“*Commercial Consideration and Basic
Engineering Techniques on Audio ‘Special
Service' Circuits, Working with Vehicular
Communications Systems,” O. E. \Vied-
man and P. .. Cunningham, Pac. Tel. &
Tel.

Lox Angeles—October 135

“Single Position Control for Radio Dix-
patching and Telephone Answering,”
R. C. Crabb, Mobilephone of 1.. A.

“Plug-in - Transistorized  Microphone
and Line Amplifiers,” J. Fellis, Los Angeles
Fire Dept.

Washington, D, C.—November 18

“X Transmission Line and
Measuring Technique for Mobile Sys-
tems,” W, F. Biggerstaff, U. S, Dept. of
Agriculture.

Antenna

Use Your
IRE DIRECTORY!
It's Valuable!

y

|
cikide Industrial
Engineering Notes

Ld

INDUSTRY MARKETING DaTa

The EIA Marketing Data Department
estimated that of the $7.5 billion funding
for the Federal Aviation Agency through
fiscal year 1970, $1.6 billion, or about 16
per cent, will be devoted to electronics.
Funding for FAA will rise from the present
level of 8500 million annually to nearly
$750 million by 1970, the Association esti-
mates, dll(l lht clcumm(s portion s ex-
nected to increase fro Nt 08 @ 08 o
cent (lurmg thls pcno(l I'hc ELA rc]mrl
states that two elements comprise the avia-
tion electranics market: 1) the elements ot
the control system funded by FAA, and
2) the equipment carried in aircraft which
pernits them to fly safely within or with-
out the system. EIA figures just released
show a drop in radio-TV production in
October from the September level. On all
counts, though, the figures show an in-
crease over October, 1958 and cumulative-
y this year compared with the first ten
months last vear. T\" output in October
totaled 706,583 compared with 808,337
televisions made in September and 495,617
T\'s produced in October 1958, This figure

(Continued on page 60A4)

* The data on which these Noris are based were
selected by permission from eekly Reports, issues
of November 30 and December 7 published by the
Electronic Industries Association whose helpfulness
is gratefully acknowledged

EAI ELECTRONIC ASSOCIATES, INC.

Long Branch, New Jersey

from DALOHM
better things

n
smaller packages

DALE PRODUCTS, INC.

1302 28th Ave.

Columbus, Nebraska

ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

» Precision Resistors—wire wound,
metal film and deposited carbon

¢ Trimmer Potentiometers
» Resistor Networks

¢ Hysteresis Motors

* Collet-Fitting Knobs

write for Full Line Brochure

February, 1960
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|

MODEL 7370

- ——3
*\ Q i
'f‘ o m@-'

Add this heterodyne unit (Model
7570 Series) to measure frequen-
cies up to 1000Mc.

10 me EUUNT[R

does everything without plug-ins

834" e COT
WA

Frequency counting to 10Mc with 0.1v sensitivity

W TIME ——

a \/

Period measurements in 0. 1xsec units

e TIME

T

2-channel time intérval measurements

Phase difference measurements

o W,

reaeal S ClE

@ o @ Frequency ratio measurements

Or add this computing transfer
oscillator (Model 7580) to get a
counter display of frequencies up
to 15,000Mc.

Complete specifications on Models 7370, 7570 and 7580 will be sent on request.

T2

PROCEEDINGS OF THE IRE

B eC k M AN | Berkeley Division

2200 Wright Avenue, Richmond 8, California

a division of Beckman Instruments, Inc.
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Announcing . ..

IR,

DELGD RA

H|gh ﬂuallty 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 Rellab“lty 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
INTIS1A | 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
IN1184A | 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, llinois Santa Monica, California

1180 Raymond Boulevard 5750 West 515t Street 726 Sonta Monica Boulevard
Tel: Mitchell 2-6165 Tel: Portsmouth 7-3500 Tel: Exbrook 3-1465 RA D I O

Division of General Motors * Kokomo, Indiana

|

140 DIA—" \]

L 440 —==— 1000 MAX

r*—.800 MAX.—J
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To assure a new order
of reliability

CRO-MODULE

EQUIPMENT

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

Tmk(s) ®

February, 1960
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velocity, target position, barometric pressure,
and other data into information for surface to
surface missile firings. The soldier-technician
monitoring the exchange of computer data will
have modularized communications with the
other elements of his tactical organization. RCA
is the leader contractor of this important United
States Army Signal Corps program and is work-
ing in close harmony with the electronic com-
ponents industry.

RADIO CORPORATION of AMERICA

DEFENSE ELECTRONIC PRODUCTS
CAMDEN, NEW JERSEY
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BALLANTINE'S MODEL 305A VOLTMETER
measures peak, or peak to peak

PULSES
0 B YT

AT PULSE RATES AS LOW AS 5 pps
.« VOLTAGES OF 1 mv TO 1000 v

Also measures

Complex Waveforms
having fundamental of

5 eps to 500 ke with
harmonics to 2 me.

Accuracy
is 2% to 5% OF
INDICATED
VOLTAGE, depending
upon waveform and
frequency.

Scale

is the usual Ballantine NS e
log-voltage and linear db, | i
individually hand- :
calibrated for optimum
precision.

Input Impedance

is 2 meg, shunted by
10 pf to 25 pf.

Price: $395.

THIS “A"” MODEL is the result of improvements
and new features AFTER 11 YEARS OF MANU-
FACTURING THE VERY SUCCESSFUL MODEL 305

Write for brochure giving many more details

- Since 1932 =

Ji) BALLANTINE LABORATORIES e

Boonton, New Jersey

CHECK WITH BALLANTINE FIRST FOR LABORATORY AC VACUUM TUBE VOLTMETERS, REGARDLESS OF YOUR REQUIREMENTS FOR
AMPLITUDE, FREQUENCY, OR WAVEFORM. WE HAVE A LARGE LINE, WITH ADDITIONS EACH YEAR, ALSO AC/DC AND DC/AC
INVERTERS, CALIBRATORS, CALIBRATED WIDE BAND AF AMPLIFIER, DIRECT-READING CAPACITANCE METER, OTHER ACCESSORIES.

é’}_ﬂn Induslrial

Engineering Notes

{Continned from page 56.-1)

includes 55,113 sets capable of receiving
UHF signals as against the 51,555 such sets
made in September and 42,171 UHF re-
ceivers made in October last year. Cumu-
lative UHF output during the first ten
months of this vear totaled 340,980 com-
pared with 353,980 such sets made at this
time last year. Year-to-date T\ output
totaled 5,195,440 compared with 4,067,606
televisions made during the like January-
October period last vear. ‘The number of
radios produced in October totaled 1,795,-
718 including 331,116 automobile receiv-
ers, compared with 1,981,208 radios made
in September including 717,501 auto re-
ceivers, and 1,218,575 radios made in Oc-
tober last vear which included 296,067
auto sets. The nuimber of FM radios made
in October totaled 62,959 compared with
76,942 made in September and 59,586 F M
receivers made in October in 1958, Cumu-
lative FM output during the 10 month
period this vear totaled 430,763 compared
with 235,647 such receivers made at this
time last vear. Cumulative over-all radio
output during the first 10 months of this
vear totaled 12,722,970, including 4,682,-
962 automobile receivers, compared with
the 8,904,772 radios made during the like
1958 period which included 2,679,618 auto-
mobile receivers. Factory sales of transis-
tors in September set a new ali-time
monthly record, EIA figures show. Sale~
during September alone were more than
double the number of units sold during
calendar vear 1955, Cnmulative sales dur-
ing the first nine months of 1959 exceeded
the total number of transistors sold during
calendar vear 1958. Toual factory sales of
transistors in 1958 amounted to 47,031,000
units valued at $112,730,000.

MiLiTArRY ELECTRONICS

The Department of Defense released
for the consideration of the electronic in-
dustries early in January, 1960 the pre-
liminary recommendations of its Ad Hoc
Study Group on Parts Specification Man-
agement for Reliability-—a DOD appointed
producer-user-Government group that for
the past year has been working to establish
guidelines for increased reliability in elec-
tronic parts and tubes. The office of Per-
kins McGuire, Assistant Secretary of [le-
fense (Supply and Logistics) said that the
group’s expanded program aflecting the
procurement of electronic parts and tubes
is part of the over-all DOD effort to in-
crease the reliability of complex weapon
systems.

The group, headed by Dr. . S, Dar-
nell, of Bell Telephone Laboratories,
Whippany, N. J. expects to submit its pre-
liminary recommendations to Dr. Herbert
F. York, Director of R&E, and to Mr.
McGuire following its January 5 meeting.
Mr. McGuire's office said that the group's
recommendations will be released for study
to the electronic industries before they are
acted upon by the DOD.

(Continued on page 624)

60A WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE February, 1960



100% load, 95v input

100% load, 115v input

100% load, 130v input

Output wave shapes under vorying input and load conditions. Sola Catalog No. 23-13-150 used in this test,

Sola’s moderate-cost static-magnetic
voltage regulator has sine-wave output

Sola now offers sinusoidal output in every standard-type
regulator with no price premium. This development —
a result of major design and production innovations —
greatly widens the field of use for static-magnetic voltage
regulation. The new standard sinusoidal design is now
ideal for use with electrical and electronic equipment
requiring a regulated input voltage with commercial sine
wave shape — especially where harmonic-free supply
had previously been too costly. The sinusoidal output
also contributes to ease of selection and ordering, since
this Sola stabilizer is virtually universal in application.

The Sola Standard Sinusoidal Constant Voltage
Transformer provides output with less than 39, rms
harmonic content. It automatically and continuously
regulates output voltage within =19, for line voltage
variations of +=15%,. Average response time is 1.5 cycles
or less. The new line includes nine stock output ratings
from 60va to 7500va.

Besides the improved electrical characteristics, these
units are substantially smaller and lighter than previous
models, Size and weight reductions were accomplished
without any loss of performance or dependability.

With the Sola Standard Sinusoidal Constant Voltage

PROCEEDINGS OfF THE IRE February, 1960

Transformer you also get all the proved benefits of a
static-magnetic regulator. It is simple and rugged.
There are no tubes . . . no moving parts . . . no replace-
able parts. Maintenance and manual adjustment are
not necessary.

Its current-limiting characteristic protects against
shorts on the load circuit. It is available in step-up and
step-down ratios, allowing substitution for conven-
tional, non-regulating transformers. These units can be
used in any electronic or electrical application requiring
a regulated’ sinusoidal power source where the peak
power demand does not exceed the capacity of the con-
stant voltage transformer. Circuit design formulae
based on sinusoidal wave shape are directly applicable.
Custom units to specific requirements are available in
production quantities,

' SOLA

SOLA ELECTRIC CO.
4633 West 16th Street

Write for Bulletin €VS

B P A Division of
o | Basic Products
C H Corporation

Chicago SO, lllinois
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SLOPE GAIN TWT FOR

IMPROVED SYSTEM OPERATION
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RECORDED PLOT OF SMALL SIGNAL GAIN VS FREQUENCY
OF A MODIFIED HUGGINS HA—20 PM FOCUSED TWT AMPLIFIER

standard X-band PM-focused amplifier
resulted in an average gain which ir-
creased by 1.5 db per 1000 MC increase
in frequency over the 8.0 to 12.0 KMC
band. Response of this type is possible
with no adjustment necessary by the user
external to the tube — the curve is pre-
sented with all potentials and currents
fixed. Other types of gain responses are
also possible, such as TWT amplifiers
whose gain varies at some fixed rate
over certain particular frequency bands.

The production department at Huggins
Laboratories has become very adept at
providing traveling wave tubes having
specific performance characteristics.
These characteristics generally have
stressed achievement of o prescribed
small signal gain as a function of fre-
quency over definite frequency bands,
depending on customer requirements.

As an example, tubes can be provided
in which small signal gain varies at
some prescribed rate as a function of
frequency. The use of a TWT whose gain
increases as frequency increases makes
it possible to compensate for losses of
other microwave system components,
which generally increase with frequency,
also. The over-all result is a system which,
between two given points, has a re-
sponse which is very nearly independent
of frequency. Traveling wave tubes hav-
ing such properties have been supplied
over several specific frequency ranges
within the 2.0 to 12.4 KMC bands.

The curve is a plot made with a pen
recorder used in conjunction with a con-
stant power system. This system makes
use of a gridded low-level TWT and the
use of feedback to control its output such
that it is very nearly constant as a func-
tion of frequency and drive (over certain
input level ranges). Such a system is de-
scribed in Huggins Engineering Note,
Number 8, “"The use of the TWT in con-
stant power systems.’”

A copy of this is available upon your
request, and is bound in our two-volume
catalog set which is also available should
you not already be on our mailing list.
Submit inquiry on company letterhead.

The curve above gives an example of
the extent to which the small signal gain
response of a TWT amplifier may be
controlled. Here, the modification of a

"-. r;?- o
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999 East Arques Avenue + Sunnyvale, California
REgent 6-9330

LABOR
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&/\“JJ'A Invdustrial

Engineering Notes
(Continued from page 60A4)

Concerning the nature of the group's
recommmendations, Mr. McGuire's office
said it is expected to urge uniform criteria
for use by the military Services in specify-
ing desired reliability levels in equipment,
including specific reliability parameters for
various selected types of components. The
group also is said to be considering changes
in the QPL procedure that would require
producers to furnish considerably more re-
liability data for qualification, and the
possible use of incentives in procurement to
encourage parts producers to develop com-
ponents with a higher degree of reliability.
The DOD's Ad Hoc Study Group is de-
scribed as a subgroup of the Advisory
Group on Electronic Parts, located at the
University: of Pennsylvania, Engineering
Bldg., Philadelphia.

Publication of quarterly supplements to
its electronics reliability design handbook,
temporarily suspended in January, 1959,
has been resumed by the Navy’s BuShips.

T'he supplements are sold by the Office
of Technical Services, Dept. of Commerce,
Washington 25, D. C., on subscription at
$2.25 a vear or individually at 75 cents a
copy.

The handbook is intended as a source
of information on ways of achieving great-
er simplicity, economy, and reliability in
electronics equipment for the Navy.

OTS still maintains stock of previous
issuances. The basic handbook (I’B 121839)
sells for 81. Six previous supplements,
PB 121839-S1 through I'B 121839-S6,
October, 1957 through January, 1939, are
75 cents each.

a >
e A
-
| ﬁ \ Section
| Meetings
==
ALAMOGORDO-HOLLOMAN
“Solar Disturbances and Their Effect on Radio
Transmission Phenomena,” Dr, john Evans, Cam-
bridge Research Center. 11/16/59,
ALBUQIUERQUE-LLOS ALAMOS

Annual Christmas Social Party. 12 /5/59

ANCHORAGE

“Reliability and Maintainability,” Myron
Bakst, Federal Electric Corp. 10 5 59,

“1 P M

QOrganization. 11/2/59.

“Kngineering Calculations with Digital Com-
puters,” Dr. ). G. Tryvon, University of Alaska.
12 59,

ATLANTA
“IZlectronics in the Space Age,” Dr. Ernst
Weber, IRE President. 11 /30/59.
BEAUMONT-PORT ARTHUR

“Off-Shore  Gas-Condensate Production by
R. Scroggs, Pure Oil Co.; “Prob-

Electronics,”

{Continued on page 644)
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Good anywhere in or out of this world

This system adds greatly to your credit when applied
to the development of communications, telemetering,
control and other devices. Under terms of membership,
a wide range of toroids, filters and related networks are
available. These include a complete line of inductors.
low pass, high pass and band pass filters employing the
new micro-miniature M/CROID © coils so valuable in
transistorized circuitry. Tvpe MLP and_ MHP MICROIDS
are micro-miniature counterparts of the popular Burnell
types TCL and TCH low pass and high pass filters. The
band pass filter results when cascading a TCL with a
TCH filter.

S ﬂlLP and 400 cps to L9 kes— Was x 110 x 12

'|[HP 1[/CRO/DS 2kesto 4.9 kes— Mo x IPhx e

Skesandup —78x Wiex 2
Weight of all MLP and MHP Microids—approx. .3 ozs. each

Send now for your free membership card in the Space

Shrinkers Club. And if you don't already have our

PIONEERS IN microminiaturization OF
TOROIDS, FILTERS AND RELATED NETWORKS

PROCEEDINGS OF THE IRE February, 1960

Catalogue =104 describing Burnell's full line of toroids.
filters, and related networks. please ask for it.

FREQUENCY
| 3 625F . 16F 3 5 10
. I 0
[~ MLPLOW PASS ﬁlLfER_K. MHPHIGH 'PASS FILTER—|
10 —_ + e | !
s 20 | | : l ‘ i L
5 [ ;{ \! [
% 30| MicrOID | | \i_kﬂt%
2 | TYpE e & Mup 4 —
] 40L | oy ! J 1 ]
E I 11 |
< | \ B R
l . \! J I I

Note: First informal meeting of Club members will be
held in Burnell Booths 2919-2921 during the IRE Shouw,
New York Coliseum, March 21-24. See you there.

EASTERN DIVISION
DEPT. P-14

10 PELHAM PARKWAY
FELHAM, N.Y.

PELHAM 8-5000
TELETYPE PELHAM 3633

PACIFIC DIVISION
\m DEPT, P-14
N ( 720 MISSION ST,
SOUTH PASADENA, CAL.
MURRAY 2-2841
TELETYPE: PASACAL 7578
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Interelectronics Inter-
verter solid-state thyra-
tron-like elements and
magnetic components
convert DC to any num-
ber of voltage regulated
or controlled frequency
AC or filtered DC outputs
from 1 to 1800 watts,

Light weight, compact,
90% or better conversion
efficiency.

Ultra-reliable in opera-
tion, no moving ports,
unharmed by shorting
output or reversing input
polarity. Complies with
MIL specs for shock, ac-
celeration, vibration, tem-
perature, RF noise.

Now in use in major
missiles, powering tele-
metering transmitters, ro-
dar beacons, electronic
equipment. Single and
polyphase AC output
units now power airborne
ond marine missile gyros,
synchros, servos, mag-
netic omplifiers.

interelectronics — first
and most experienced in
the DC input solid-state
power supply field, pro-
duces its own solid-state
gating elements, all mag-
netic components, has the
most complete facilities
ond know-how—has de-
signed and delivered
more working KVA than
ony other firm!

For complete engineer-
ing data write Interelec-
tronics today, or call
LUdlow 4-6200 in N. Y.

INTERELECTRONICS
CORPORATION

2432 GR. CONCOURSE, N.Y. 58, N.Y.
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(Continwed from page 62.4)

lem: of Broadcasting™ (Technical Brief), Ren
Hughes, KTRM-AM Broadcasting Co. 9/22/59.

“What is a Good Capacitor™ “How to Reduce
Your Capacitor Cost!™ D. L. Harris, H & M Re-
search & Development Co.: “Microwave Communi-
cations for Power Utilities,” \W. Haack, Gulf States
Utilities Co, 10/20/59,

“Computers for Engineering,” Lloyd [Hubbard,
IBM: “Ampex VR-10008B Video Tape Recorder,”
Iarold Bartlett, KFDM T\, 11 .17 /50

BUENOS AIRES

“Microwave Spectroscopy,” Dr. Gunnar Er.
landsson. 7/2/59.

“Stereophonic  Systems,” L. M.
Goni. 7/16/59.

“Biological Risks in the Radiations,” Dr. Dan
Beninson. 8/6/59,

“TV Relay Systems,” .. J. Leibson, A.LLR.E.
8 20 ‘50,

“Digital Computing Machines of Associative
Words,” I, R. Taneo. 9 17/59.

“Some Applications of the Radioisotopes in the
Argentine Industry,” C. C. Papadopulos. 10/1/59.

Visit to ILlectronic Argentine Navy Labora-
tories, 108 (59,

“Possibilities ot .\stronautics in Argentine,
Teotilo Tubanera. 10 15,59.

“Contribution of the IG\ to the Development
of Telecommunications,” J. A. Rodriguez. 11/5/59,

Radrizzani

BUFFALO-N1AGARA

“The How, What and Why of the Ampere,
1. H. Miller, Daystrom-\Weston. 11/18 59,

Transistorized
Amplifier
SeriesT-330

A new series of completely transistorized
I-F amplifiers offered to fill the need for
standardized, high quality units. These
T-330 series amplifiers by 1.F.l. are avail-
able in a variety of center frequencies and
bandwidths. They also can be equipped
with emitter foll , cathode detector or
low noise tube input.

The quality of construction is high. The
use of printed circuitry and guality control
procedures provide rigid standards, Indi-
vidual inspection and testing of each unit
prior to delivery assure the superior quality
of IFl transistorized I-F amplifiers. These
transistorized amplifiers meet all applicable
mititary environmental specifications.

Unit

Quantity Price
1-10 $800
11-25 700

INSTRUMENTS FOR INDUSTRY, Inc.
101 New South Road, Hicksville, L. 1., N.Y.

CENTRAL PENNSYLVANIA

“The Generalized Machine,” R. A. Strand
Pennsylvania State Univ. 10 20 50,

CINCINNATI

“Data {landling Systems,” \W. C. Nash, Minne-
apolis-Honeywell Regulator Co.: “Planning for
Central City Industry,” H. W. Stevens, Clty ot
Cincinnati Planning Div. 11/17 /59

CoLuMmsrs

“Dew Line Radar,” Alfred Ruppel, Bell Tele-
phone Lahs, 11 24/59.

“Thermoelectricity.” Dr. & Angello, Westing-
house. 12/15/59.

DaLLas

Panel Discussion “Trans-horizon Communica
tions,” R, M. Mitchell, J. H. Bistrup, H. D. Hern,
A, ]. Svien, Collins Radio Co., 12/15/59,

EGyer

“Some Aspects of TV Transmitter and Studio
Equipment,” Mr. Tokunoh, Shibaura Electrie Co..
Ltd., Japan. 11/4/59.

EMporivM

“Infrared Radation,” F. C.
Kodak. 11/17/59

Bennett, Jr.

EVANSVILLE-OWENSBORO
“Inertial Guidance,” W. G. \Wing, Sperry Gyro-
scope Co. 12/9/59.
I'LoriDa \WisT Coast

“Cominunications on a Strategic Air Command
Base,” Maj. \W. E, Smith, MacDill AFR 11718, 59,

{Continved on page 70A4)

SPECIFICATIONS

Center Freq. T-3304 30 me
T-330B 30 me
Bandwidth T-330A 10 me
7-3308 3 me
Gain T-330A 80 db min.
T-330B 100 db min.
OQutput (max) T-330A + 5 DBM
7-3308 10 DBM
Input Impedance T-330A 50 ohm
7-3308 50 ohm
Noise Figure T-330A 10 db
7-3308 9 db
Mean Stage Gain T-330A 11,5 DB
T-330B 140 DB

Graduate engineers with two or more years of circult application in the Gelds of electronies or physies are invited to meer with Mr.
1

John Hicks in am inf

or send

lete resume to: Dir. Personnel, IFl, 101 New South Road, Hicksville, New York.

See us at the IRE Show~—Booth 1424
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Distributed constant delay Pulse transformers « Me-

lines « Lumped-constant - dium and low-power trans-
delay lines « Variable de- formers « ['ilters of all
lay networks « Continu- types « Pulse-forming net-
ously variable delay lines works « Miniature plug-
« Pushbutton decade delay in encapsulated circuit

lines « Shift registers - assemblies

ESC DEVELOPS
DELAY LINE WITH
170 to 1 DELAY TIME/
RISE TIME RATIO

- — - - S

Model 61-34 Perfected
! For Specialized

Communications Application

L :

PALISADES PARK, N. J.—An entirely new
Lumped-Constant Delay Line, with a proven
170 to 1 delay time rise time ratio, has been
announced by the ESC Corporation, Palisades
Park, N. J. The new delay line, known as
Model 61-34, was specifically designed for a

specialized communications application call- SPECIFICATIONS OF NEW DELAY LINE
ing for the exceptionally high delay time/rise MODEL 61-34
time ratio. Delay time rise time ratio: 170 1

ESC, the world’s leading manufacturer of Delay: 200 usec.
custom built and stock delay lines, is already Rise time: 1.16 usec.
widely recognized in the electronics industry | Attenuation: less than 2 db
for its exceptional engineering advances. In Frequency response: 3 db = 325 KC
October, 1958, ESC broke through an existing 50 taps with an accuracy of +—0.2 usec. at
design barrier and produced a delay line with each tap.
a 145 to 1 delay time/rise time ratio. It had Complete technical data on the new unit
been thought, prior to the announcement of can be obtained by writing to
the Model 61-34, that ESC had reached the ESC Corporation, 534 Bergen Boule-
ultimate in this type of delay line. | wvard, Palisades Park, New Jersey.

PROCEEDINGS OF THE IRE February, 1960 65A




ABSOLUTE MAXIMUM RATINGS AT 25°C

Forward Current If
Minimum Breakover Voltage

50 mA

18W-30 30V
TSW-60 60V

TSW-30 30v
TSW-60 60V

Storage Temperature —65°C to 150°C
Ambient Temperature Range —55°C to 4125°C
e e

SPECIFICATIONS AND TYPICAL CHARACTERISTICS
(At 25°C Unless Otherwise Stated)

Vbo

Reverse Breakdown Voltage Vr

Test Conditions
Saturation Voltage
Forward Leakage Current
Reverse Leakage Current
Forward Leakage Curtant
Reveise Leakage Cufient
Gate Voltage to Switch “ON”
Gate Current to Switch "GN
Gate Voltage to Switch “OFF”’
Gate Current to Switch “OFF”
Holding Cuttent

SPECIALLY DESIGNED FOR:
* Miniaturized Memory Circuits
o Ring Counters
« Shift Registers
» Controlled Rectifier Driver
« Flip-Flop Equivalent
» Simplified Information Storage
« 0.3 m second Switching

Turn on

2mA
==

Turn oft
0.5 usec

Base Current

Collector Current

Trangitron
announces a NEW computer element

for: Greater Reliability- Circuit Simplicity

The TRANSWITCH is a new bistable silicon device that can
be TURNED OFF with gate current.

This PNPN latching device “remembers’ its last gate
signal. High current gain, both turn-on and turn-off, leads
to greater circuit simplicity and inherent reliability. Excel-
lent linearity of electrical parameters over a wide current
range fulfills both low logic level and medium power needs.

Here is a unique device that replaces Two transistors plus
resistors in most bistable circuits and permits increased
component density.

Furthermore, the transwitch is FAST . .. requiring only
0.3 microseconds to turn ON or OFF!

The TRANSWITCH is now available from TRANSITRON in
the popular JEDEC TO-5 package, ready to solve your
switch-on-switch-off requirements.

For further information, write for Bulletin TE-1357A

Tra ngitron

electronic corporation ¢ wakefield, massachusetts

“Leader Shlp m Sem iconductor S *%See vour LOCAL AUTHORIZED TRANSITR‘ON DISTRIBUTOR FOR QUANTITIES FROM 1-999.




NEW UNIVERSAL
SPECTRUM ANALYZER

-

Polarad Model SA-84W being used to make pulse analysis of radar aboard a Pan American Boeing 707, Jet Clipper

MODEL SA-84W 10 to 44,000 MC in a single unit

FEATURES:

@ Over 80 mc dispersion @ Dual Resolution @ Provision for use with a ® Expanded, direct-read-
1 mc to over 80 mc for 7 ke or 50 ke automati- multi-pulse spectrum de- ing, slide rule dial,
narrow pulse analysis. cally set by dispersion coder (Polarad Model

control. SD-1) Accurately calibrated IF
100 kc to 7 mc for wide attenuator
pulse analysis. . Crystal controlled mark- .Log-linear amplifiers

ers from 10 to 44,000 mc.

The Polarad Model SA-84W is the most accurate
universal microwave analyzer to measure nearly all
parameters — Pulse, CW, FM, VSWR, antenna pat-

900000 0000000000000 00000000000000000000000000000000000000000000000060000!

terns, bandwidths and filter characteristics. &
i POLARAD ELECTRONICS CORPORATION:
. MEP
. Please send me information an ificati 2
' MAIL THIS CARD : i d specifications on
gg’m J e '5 for specifications. E [0 Model SA-84W Universal Spectrum Analyzer POLARAD
j FREE LIFETIME SERVICE Ask your nearest : O Model SD-1 Multi-Pulse Spectrum Selector o
4 ON ALL POLARAD Polarad represen- : (see reverse side of page)
3 INSTRUMENTS tative (in the :
; R - Yellow Pages) for : My application is B - e
R T a copy of “Notes :
on Microwave . Name
o D Measurements." kK Title Dept
ELE NI Lo
LECTRONICS - _
CORPORATION T .« — o
43-20 34th Street, Long Island City 1, N.Y. 4
Representatives in principal cities. K

£

'orld Radio Histol




Isolate and gate a pulse.
Intensified pulse has
been 1solated by a
Model SD-1 Multi pulse
Spectrum Salector.

Analyze the puise on
the scope of any
Polarad Spectrum
Analyzer.

- ,
\ ) -
1 VL .
10 to 44,000 mc. The Polarad spectrum selector permits spectrum analysis and de
coding of any selected pulse within a multiple pulse train. Sweep,
Signal Analysis 'Or gate width and position can be controlled. Model SD-1 permits the

selection and gating of a group of pulses up to 180 usec. in length

Missiles' Telemetry' lFF' (Model SD-1X permits 350 usec.)

Works with POLARAD Models TSA, TSA-S, TSA-W, SA.84 and SA-
Beacons and Radar 84W spectrum analyzers.

MAIL THIS CARD

for specifications. 3
Ask your nearest
Polarad represen
tative (in the
Yellow Pages) for
a copy of “Notes
on Microwave
Measurements.”’

POLARAD
ELECTRONICS
CORPORATION

43-20 34th Street, Long Island City 1, N.Y.
Representatives in principal cities.

Na
Pastage Stamp
Necessary

Postage
Will be Paid

Fy
v,

If Mailed in the
United States.

by
Addressee

FREE LIFETIME SERVICE
ON ALL POLARAD
INSTRUMENTS

N senia

BUSINESS REPLY CARD
First Class Permit No. 18, Long Island City 1, N.Y.

POLARAD ELECTRONICS CORP
43-20 34th 8¢, Long island City 1, N. V.

POLARAD

LN



ultimate

FREEDOM
amplvﬁer NO'SE

\/wnuour THE NEED FOR COSTLY
CORRELATION TECHNIQUES

pe VS-04R

A2l s e
oﬂ" -
SATTIRIES
MILLIVAC INSTRY v
ApACTADT M

VAVAII.ABI.E IN MILLIVAC’S VS-64A
HUSHED TRANSISTOR AMPLIFIER

Check these specifications in the light of
your own amplifier requirements . .

NOISE VOLTAGE, O
REFERRED TO SHORTED INPUT: ([ ay @

"""" Bandpass E Nonse
20 cps—300 cps 50x 0% V
o 20 cps—14 ke I55x 10—? V
e 20 cps—90 ke 445x 102 V
, : 20 cps—180 ke 615x10—°V
MEMORANDUM SELECTION OF INPUT IMPEDANCES:
From the desk of Walter K. Volkers LS J07 TS (X Al 2t LS, G
proximately 50% higher noise.
ffeatien . AL T)eesk BANDPASS SELECTOR SWITCHES:
7 Upper Frequency Limiting Switch, 11 posi-
77, o/, tions, 300 cps to 180 kc; Lower Frequency
//(644( Zl = ec.afg'egcx“w Limiting Switch, 11 positions, 2 cps to 120
Q/&o £ ke,
/Wy«a 2o Me /.{-644
GAIN:
—/'towe Coelo /&«4(54 g Selectable in 8 steps, 10 db to 80 db.
“
Awad e Al 5 sroef
Jprof - fee %Wﬁd — EXTENDED FREQUENCY RANGE AND HIGHER INPUT
A felfces ! 2 O IMPEDANCE AVAILABLE IN SPECIAL DESIGNS TO
: ATV MEET SPECIFIC REQUIREMENTS.
tomorrow
l's ouyr A DIVISION OF

ELECTRONICS, INC.
Box 997 Schenectady, New York
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( 1
H i 23 5
Co
Rel \ 5
I ative
1 1 r. | Musch 1
I i 12 10 59
The What 1
P LT Mi
1118 59
lectrical characteristy .
-« o CLECLTICAl Ccnarac erzstzcs, e Institute, 1117 59
b k . . .
ut no physical dimensions . . . . |
124 §¢
SR
“High Speed Binary Arit ¢ 4 P
R. W, A 1, 1BAI Lab.; A\« “\
Motion,™ 11 10 39
Los ANGELES
“Com ation at Vandenberg AFB,” (
N. Gaynos, VAFRB. 11 /10 59
Lunnock
“SAC Con unication Syste ( t
p< Dyess AFB. 11 23 50
Miax
“Doppler Radar Navigation Syste C, K
Hlartwi Flection of Officers, 12 10 59

"New Developmer and Things to ( v
Telephony,™ W, D, Bulleck, Bell Telephane Lal
12 14/59,

MoNtRIEA)

“Lngineerimg in Med 1A oy

1 Research Co il. 11 25 59

NEWFOt N1
=0 T Mes 10 29 59
Vit Traffic Control,” Mr. 1. (
Dept. of Transport. 11 20 39
1w (O
“New A Ster i
luetion, P. W. Kl Klip=. A
10 27 5
N¢ it B¢
id 1,71 nee, RCAL11,13,59
1 ) t Guid « Vel
R. N. Hu 1, Cl \
/ 11 25 59,
\ "
2 Spuce i
SN e ’ Labs 12 4 89
1 A\ N. | RCA

Ofticers. 10 15 59
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ANTENNAS ¢ ANTENNA SYSTEMS

TRANSMISSION LINES

ANDREW CORPORATION offers a wealth
of engineering experience in the field
of super power RF transmission de-
vices. A broad line of standard equip-
ment is offered and AnDREW facilities
for the development and production
of special equipment are without
equal.

Available on a production basis is
antenna equipment in all of the new,
very large waveguide and transmis-
sion line sizes, including high power
coaxial lines designed with specially
shaped inner conductors and insula-
tors to substantially increase voltage
ratings.

Typical too, of this equipment are
patch panels such as the 9” line model

New
High Power

shown above, used for occasional re-
arrangement of antenna and trans-
mitter connections.

For high speed circuit switching,
ANDREW has developed peak reli-
ability, non-contacting waveguide
switches such as the 21” model above.
Similar switches are also supplied
with transitions for use with coaxial
line.

Of definite advantage to you is the
completeness of the ANDREW line
which permits a systems approach
with integrated equipment for best
performance of the overall system.

Our newly expanded production
facilities assurc prompt deliveries.

9°* TRANSMISSION LINE
WITH SINGLE BOLT ELANGE CLAMP

21" ALUMINUM WAVEGUIDE
WITH BRANCHING SWITCH

We would welcome your inquiries
for product information and engineer-
ing assistance on:

Antennas * Feed Horns * Switches *
Patch Panels * Duplexers * Power
Dividers * Filters * Coaxial Line *
Waveguide * Transitions * Adaptors *
Bends * Hangers * Dehydrators

WRITE FOR BULLETIN

VISIT THE ANDREW DISPLAY
AT IRE SHOW, BOOTH 1502-04.

/417//?()11

O CORPORATION
363 EAST 75TH STREET o CHICAGO 19
New York ¢ Boston ¢ Los Angeles ¢ Toronto
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MICROWAVE

| Ovana-Lisconx

MODEL FM-4A

FR[ UENBY - - e - NORTHERN NFW 1 RSLY
s iy sy | (o “Guidance ot Lunar Probes,™ h. S, Darl
MUI.II P l I [R i > | ton. Bell Telephone Lubs, 11 18 89,

*The  Changing  Chiallenge e
Training.” La) Peters Or Radi

-measures 100 fo 30.000me | v Tt 1120 5,
generates 300 to 30.000mc o
wnh hlgh acc"racq and stah"itu Army HQ, Ottawa: “Army Field Comn t

and Field Fgmpment” “Radiac Fguipment
This phase-locked oscillator transfers the accuracy and stability of

Militury Use,” Capt. ). 7. Bradley and Capt
WoORL Smale, Army H1O, Ottawa, 12 3 59

a VHF driver into the microwave region, giving continuous coverage. PRILADELPIA

You can drive the unit with Gertsch frequency meters FM-3, FM.6, New Developmentsin Low Noise \ln) "IA;.--—
or FM-7. Fundamental frequency range is 500 to 1000 Mcs, with 1\ Review of Tow Noixe ;I‘\’;I:"i"‘;:"' Ty
harmonic output to at least 30,000 Mcs. Amplifiers — Vatiable Canacitines Parametiic \t

plitie Pro 1< Reed, Bell Labotatories. 12 2 59,
Ideal for calibration of cavity wavemeters...for precise measure-
ments, or as an ultra-stable frequency source. Unitized construction.

Adaptable for rack mounting. & I.rz: \mpliti e t~ and Ap
1. Patton, Neromag, b Tt 18 S0

PhoeNix

——— y ——=_.. Complete data o
& in Bulletin FM-4A. T 7
GERTSCH PRODUCTS, Inc. Present and Fotnre,” C. L. Sanvie, Otegon St
Planning & Development Deg 1 23 59
3211 South La Cienega Boulevard, Los Angeles 16, Califorma / UPton0-2761 — VErmont 9.2201 ( meeting. 11 28 350
N » T SO ED S D SO e T S S G WD an A SR e I,N“'( ¢
]
t ‘Randor 1 | n-i 0
1 bert Wiener, M
" . . t
Engineers! Designers.’ Miniaturized design permits g 11zse
engineers to employ these I s
THERE IS NO SUBSTITUTE new components in transis- ' T N v St
FOR RELIABILITY! tonzec! printed circuit as- : dy i Dr. }. B e, 1 1 niy
semblies and wafer type i 11 24 59
’ . structures. All models offer 1 Tnertial ) 1 "igat
Speczfy— maximum reliability, fully ] ) Sy 1 \ hitney. 12 1 Sv
PERFORMANCE ruggedized construction and !
conform to MIL-T-27A speci- Rio D
PROVEN ‘“MAG MOD" icati ‘ ‘
fications. ' . )
1 Pfano Bandeirante,” D
' Brasileira, 12 2 59
® COMPLETE RELIABILITY L]
"  INFINITE LIFE . Row e
MAGNETIC || R . S
® NEGLIGIBLE HYSTERESIS Ve MM Tall RCA Nueei, DOD: 1. len
® EXTREME STABILITY 1 Gl R
(Ambient Temp. Range T ’
from —75° to 4+135°C) ] Sax D1
* COMPACT SIZE : )
e LIGHTWEIGHT ' “New Developnient Rac ‘.tronomy,”
'?i'% P e 1 DAL O Frickson, Convinr Researih La v.
| R [}
- ] r' ) Typical circuit applications ' UUSSHEE , ‘
St for Magnetic Modulators are ' RO
Actual '.'"“j’&' . algebraic addition, subtrac- : The \pplicati lectromagnetic Radiat
cslilzae \C ,‘.l"-?. tion, multiplying, raising to a ' tn Geoph ] Prospecting, ™ 1.\, Morriss, USAFE
1\ d power, controlling amplifier ' 13 89,
gains, mechanical chopper : Processing  and  Rebuilding TV Pia
replacement in DC to funda- ] nbes,” B. Bernstein, lmperial Electronics, |1
mental frequency conver- : Tour of Imperial Electronios Factory, 12 1759
sion, filtering and low signal 1
P A Sot 1 CaroliNa
| level amplification. [}
, : ‘Capacitor Design and  Develog t.” Ray
| GENERAL ¢ | Tane, Pyramid Electric Co, 11 21 59,
>olem) > MAGNETICS *INC | e e
< | For complete ! President, 12 2 59
licati ,-‘ll'“‘fﬁ";;""':,":;" 135 BLOOMFIELD AVENUE :
application data on “Magy Mod™ ; -
Miniature and Standard BLOOMFIELD, NEW JERSEY : Toreno
Components, call or write. Telephone: Pilgrim 8-2400 ' “Human Survival Space,” Renato Cont
: ] New York Universite, i1 19 59
| '
| SR | (Continiwed on foge 7401)
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RELIABLE SILICON TRANSISTOR SWITCHING

NON-SATURATED SWITCH WITH LONG-STORAGE-TIME TRANSISTOR

+V3

Dy, D2 and D3 are fast recovery dindes

Dy is a Zener diode -V2

9 COMPONENTS REPLACED BY 4

SATURATED SWITCH WITH 2N1252 TRANSISTOR
+Vee—12v
] b1 psec % 200 +12VU
— +2v
~ 12V 200 N AT .
4 e M»'\ - }
J &/
2K 2
T |
Collector current: 0.5 ampere ~Vbp ~10V
L Typical switching time: tq==20mys., ty=60mus., tg —30mus.,tf=4(31us. N -

HOW ? — By using Fairchild's 2N1252 or 2N1253 lowstorage silicon mesa transistors. The guaranteed
low storage characteristic permits a simple saturating circuit to achieve switching speeds that pre-
viously required complex non-saturating” circuits.

WHY? — Improved reliability and reduced cost — one semiconductor instead of five and fewer sol-
dered connections. Power dissipation is only 1/3rd to 1/5th as great, making possible much higher
component densities in packaging. Cost and reliability are improved all the way from development
through volume production.

WHERE? — Switching circuits in general. The 2N1252 and 2N1253 are ideally suited to high-speed
high-current switching applications such as magnetic-core drivers, drum and tape write drivers,
high-current pulse generators and clock amplifiers. In addition, the transistors are applicable to
medium-speed saturated logic circuits.

FAIRCHILD 2N1252 and 2N1253

Symbol Characteristic Rating  Min Ty_p Max Teitgrﬂi@s
hre D.C. pulse current
gain 2N1252 15 35 45 lc=150mA  Ve=10V
2N1253 30 45 90
Pe Total dissipation at 25°C 2 watts
case temperature
VBE saT, Base saturation voltage 0.9v 1.3v Ic=150mA  Ig=15mA
VeE saT.  Collector saturation 0.6V 15v lc=150mA  Ig=15mA
voltage
hie Small signal current gain
at f=20mc 2N1252 2 4 Ig=50mA V=10V
2N1253 25 5.5
i Collector cutoff current 0.1xA  10u4A Ve =20V T—=25°C
Y 100;4)‘11 600:A Vg 20V T=150°C
ts4-t§ Turn off time 75mus  150mus  lg=150mA Ig1=15mA
Ig2 =5mA Ry =402
Pulse width=10ms

For full specifications, write Dept. E-2

SEMICONDUCTOR CORPORRATION

545 WHISMAN ROAD « MOUNTAIN VIEW, CALIFORNIA ¢« YORKSHIRE 8-8161 * TWX: MOUNTAIN VIEW CAL 122

New York Area: Ploneer 1-4770 e« Syracuse: GRanite 2-3391 « Philadelphia Area: TUrner 6-6623
Washington D.C.: NAtional 8-7770 + Chicago: BRowning 9-5680 « Los Amgeles: Oleander 5-6058
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\ HEATHKIT V-7A
Kit model $2 595

HEATHKIT W-V-7A
Wired model $3 595

NOW...THE WORLD'S
LARGEST SELLING VTVM

in wired or kit form

® ETCHED CIRCUIT BOARDS FOR EASY ASSEMBLY, STABLE PERFORMANCE
® 1% PRECISION RESISTORS FOR HIGH ACCURACY
o LARGE, EASY-TO-READ 4Y;‘ 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

HEATH COMPANY
Do []D a subsidiary of Daystrom, Inc.
¢ ?@ ® Benton Harbor 4, Michigan

HEATHKIT

NAME

ADDRESS 000000000000

5) a subsidiary of Daystrom, inc. [N ZONE____STATE

Note: All prices ond specificotions subject to chonge without
I notice. Prices net, F.O.B. Benton Horbor, Michigon.

— }

4| sestien

“Magnetic Amplifier~.” Henry Patton, Detr
11/19 59,
VIRGINTIA

“Radio Astronomy and the Nutional Radio
Astronomy Observatory,”™ Dr. J. AV, Findlay, N
tional Radio Astronomy Observatory. 11/13 59,

“Tunnel Diodes,” Dr. R.Hall, GE Co 12 4 39

ass Works. 11 18 59

St BSLCIIONS

EASIERN NORTII (CAROLINA

“*The Federal Aviation Agency—FElectronic
Guandian of the Airways,” J. Mears and T. R,
Hight, FAAD 11 13 59,

Kiicniser-\WATrRLOO

“Noivwe, It~ Effects on Communications,” Dr,
K. Neely. Defense Rewearch Medical Labs,
7,59,

-

1

Las Cr1cLs-A\VHITL SaNDs

“Inira-Red Physies,” Dr. . A, Daw, New
Mexico State University; Flection  of  Officers,
1124 50

Lemici VaLery

*BMEAWS - Ballistiv Missile [Zarly Warning
System,” H, F. Baker, RCA, 10/28 59,

MEMPIIS

“SQatellites and Their Scientitic Import Dr.
Carol Ijams, Memphis State Univ. 12 9 59,

MERRIMACK VALLEY

Insttumentation ot Atlantic  Missile Test
Range.” ). A, Luceri, AVCO. 11 23 59,

Atin-HensoxN

“Cablevizion (\Wide Band Video Distribution},”
H. J. Giest, Giest-iYetz, [ne. 10 15 59,

“Control ot the Machine By the Spoken Word,”
H. AW, Dudley. Bell Telephone Labs, 10 20 89,

“Radio Interference Testing of Large Scale
Comwting Sy~tems  Theory and Practice,” Nor
man Taytor, IBNL 11 12 59,

AMoNyot TH

3 |

“Parimetric Amplitier: Histori Backgrounc
and Recem Resplts \With UBEF Travelling Wave
Amplifiers Using Diodes,™ AWV, AW, Mumford and
R. & Engelbrecht, Bell Telephone Lab<, 10 21 59

“Fxploration of the EFartl's Outer Atmos
phete, " Dro &1 Baver, UL S0 Army Laho 11 18 59

N1 w TEavesiirg
“Radio A~ttonomy,” Dr. Harold Ewen, Fwen-
Knight Corp. 12 10 59,
Panasa CiTy

“Theory and Application of Instrumentation
Magnetic Tape Recording,” W. Craig, Ampex
Corp. 1215 89,

SAN FrrNANNO VALLEY

“Color TV Rehing the Seenes,” NBC tour of
Studio. 10 20 59,

“X-15," Q. . Harvey, North American Avia-
tion. 11,11,59.

(Continned on page 70.4)
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NEWEST way to write performance ...

*k

SELF-BALANCING POTENTIOMETRIC RECORDER

NO OTHER RECORDER OFFERS YOU AS MANY
HIGH PERFORMANCE FEATURES...at any price!

The old cliché, “You can pay more but you can’t buy
better” was never more applicable than in the new
“servo/riter” recorder. Texas Instruments has devel-
oped a self-balancing potentiometric recorder that
incorporates premium engineering refinements, sensi-
tivity, reliability and quality construction as standard
equipment.

High-Sensitivity — Standard electrical span of 2.5
millivolt d-c with off-balance input resistance of 4
megohms gives a power sensitivity of better than
10—17 watts.

Fast Pen Speed — Span step response is less than
0.5 second.

High Interference Rejection — Good filtering provides
high orders of rejection to common-mode d-c and all
types of 60 cps interference. Guard shields permit
making full-accuracy measurements at hundreds of
volts above ground.

Long-Term Reliability — Tube life is prolonged by

TEXAS INSTRUMENTS

INCORPORATED

GEOSCIENCES & INSTRUMENTATION DIVISION
3609 BUFFALO SPEEDWAY ® HOUSTON 6. TEXAS ® CABLE: TEXINS

heat-dissipating shields. Amplifier gain is stabilized
by partial negative feedback. Non-lash, non-wearing,
toothed belt drive gives long consistent performance.

Superior Operating Conveniences — Recorder func-
tion is easily changed by plug-in input units. Presently
standard are 2.5, S, or 10 millivolt d-c electrical spans
. . . special applications and ranges are easily accom-
modated. “Micrometer” control for zero adjustment
and main amplifier gain control are readily accessible
as are all other adjustments, connections, and con-
trols. The popular 10-speed chart gears and the high-
capacity, easy-prime ink handling system proved on
the “recti/riter”® recorder are standard equipment on
the “servo/riter” recorder.

There are four “servo/riter’” recorder models to choose
from . . . Single Channel, Narrow Grid; Single Channel,
Wide Grid; Dual Channel, Narrow Grids; and Dual
Channel (overlapping pens), Wide Grid. Write for
technical literature and TI engineering assistancc in
your specific end or OEM use.

The new “servo/riter”
recorder is a companion to
the proved ‘“recti/riter”
recorder.

*“servo/riter” is a trademark
of Texas Instruments

281
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BETTER CONNECTIONS

JONES BARRIER .

2 ¢ Flectron, Researct Rex
T E R M l N A L s T R I P s Oy 4 Adm. R. Bemnett, Dept t
) 1117 59.
Leakage path is increased — direct shorts from frayed SANTA Baknara
terminal wires prevented by bakelite barriers placed Econar lectronics, ™ Burgess Denupster,
between terminals. Binder screws and terminals brass, - leetronic Engineering Co 117 59,
nickel-plated. Insulation, black molded bakelite. Finest )
construction. Add much to equipment's effect. s e
< Con ted Tour ot NIKIS Plant, Doualas \ir-
Jones Means Proven Quality . 0 &0
llustrated: Screw Terminals—Screw and Solder Terminals—Screw Terminal above Panel A
with Solder Terminal below. Every type of connection. FF!»%' 1
Six series meet every requirement: No. 140, 5-40 screws; No. 14i, 6-32 screws; No. “'—9' MemberShlp

142, 832 screws; No. 150, 20-32 screws; No. |51, 12-32 screws; No. 152, /.28 screws.

) . . . . The following transfers and admissions
Catalog No. 22 lists complete line of Barrier Strips, and other Jones Electrical Con- have been approved and are now effec-

necting Devices. Send for your copy. tive:

Transfer to Senior Member

Bect I Brooklyn

HowaARD B. JONES DivisiON R

CINCH MANUFACTURING COMPANY

Benl k. E .
Bouchier, P.. Brns<e Belgum

CHICAGO 24, ILL[NOIS Catanzarite, F. J., Davton. Ohi
DIVISION OF UNITED-CARR FASTENER CORP. SHEILL, & Lo SIRALHL BT

:)e~{, nt. ‘] ( { ‘.\, ol un
Detwiler. 8. I>., New Hyde Park. N, Y
Eck~ , G len B A

Forster. M. C., Sa

UP TO 1000 BITS/SEC OPERATION ON . . . quston 1D Bk A

Harmer A Tons, t
A 14 rg ~ LY BB 14 Hines. W, S u Gallie. ]
VOICE BANDWIDTIH CIRCUITS Hoffmann. 1. 4., ruscls,
Howell, T. F Tilwauhkee, W
Marique. 1., Uc -
Matthews, E. W., Ir. Moore« N T
Mushiake, Y.. Sendai, |
Yverby, H. S0 Odo. Norwa
Ro~enblith, W d M
AN Schueider Ny
~ Seals, R. B, Irvi
. N Rellers, J. 1., Melbourne, Fla.
P y : Sharpe. G., Murray Hill. N. ]
- s 0 Q e [ - i 49 - Silvey, T. O., Fort Wayne. Ind.
J ! _— EE Stoklas, F. P. Eau Gallie. Fla.
Sundaram, V. R., Geneva, Switzerland
KY-612 TONE KEYER TD-635 TONE DEMODULATOR 5

Swartz. E. E.. Utica. Mich
Talhot, R. V.,

3 ] 3 B R 3 3 Corona, Culif
A transistorized system—basic principle of operation 1s audio frequency sub- WD GHI

carrier, keyed on and off. Input and output a-f filters designed for multiplex ‘:;”\]\ '“‘“D;’::‘ (\"l R
operation. Up to six 1000 bit multiplex channels 1n 20 k¢ band—more channels N o ‘{:;;‘ml‘m,v“ ’ o o
at lower data rates. Waller, S 1. ‘\;,mm, 0 Va
CONDENSED SPECIFICATIONS R A
eston, . ., Albuquerjue. ! )
Max. Data Rate (keying speed) 1000 bits sec (50C cps square wave) Wever. .. R., Cocoa Beach, Fla
Time Jitter at DeMod Output +5% max. in lowest freq. channel (500-2500 Wolf, F. A.. Columbus, Ohio
¢/s) at 1000 bits sec. Woodbury, H. L.. Orland Park, Il
Input-Output Signal +20 volts d-¢
Carrier Frequencies Between 1.5 and 20 kc at frequency intervals Admission to Senior Member
approximating 3x MUX bit rate . Benjamin, R. B., Newport Beach, Calif.
AF Output-Input Levels —24 dbm to +6 dbm on 600-ohm bal, line . . . ;
. . Bosenberg, W. A.. Somerville, N. J.
Primary Power (each unit) 105-135 volts a-c, 6 watts Boudreaux. F. I.. Lafavette. La
Dimensions (each unit) 19" x 315" x 8" L L

Cardwell, I.. R., Orlando, Fla.
Doherty, R. H., Boulder, Colo.
sarrow, H. 1., San Mateo, Calif.
Graham, . E.. Stratford. Conn

R I x o N E L E c T R o N I c S I N c . Heaton, A. R., The Hagne. Netherlan
’ Herrlin, R. C.. Dayton, Ohio

2414 Reedie Drive Silver Spring, Maryland Lefkov, S.. Washinzton. b, ¢

Ask for Engineering Bulletin No, 57
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CBS

E

Flat, even junctions avoid ‘*hotspots.” Precise control 1
of time and temperature (20.0377) of alloying process
eliminates localized heating, gives long reliable life.
Characteristics are more uniform.

Ruggedness exceeds MIL specification. Severe
requirements for shack (1000 g, 1 ms), vibration (10 g,
100-3000 cps) and acceleration (20,000 g) are met by:-

electronic welding of formed lead wires, honzontal base
tab, and welded JEDEC T0O-9 case. !

More reliable products through Advanced Engineering

semiconductors

®

GIVE YOU

MISSILE RELIABI

Contamination is eliminated. Baking, surface treatment, electrical
testing and package welding are all conducted in dry-boxes at a
dewpoint temperature below — 90°F.

(|1
NPN SWITCHING TRANSISTORS
| 3

'
¥

z‘i

Here Are

Some

of the

Reasons Why .. .

CBS NPN switching transistors have proved
themselves in flight in many of our important
“birds.” They have been found to have the advan-
tages of fast switching, high voltage, low cutoff
current, and low saturation resistance. All 28 of
these CBS transistors exceed the MIL-T-19500A
specification.

This same proven reliability under the most
adverse environmental conditions is yours for
military or industrial core drivers, logic circuits or
general switching functions. Write for complete
data sheet E-353. Order from your local Manu-
facturers Warehousing Distributor.

Choose From. ..

2N306  2N357. 2N388  2N439A  2N445  2N558  2N1000
2N312  2N358  2N438  2N480  2N44A  2NR34  2N1012
2N356 2N377  2N438A  2N440A  2N447  2N635  2N1090
2N356A  2N385 2N439  2N44d  2NS56  2N636  2N1091

CBS ELECTRONICS, semiconductor Operations « A Division of Columbia Broadcasting System, Inc.
Sales Offices: Lowell, Maxs., 900 Chelmsford St., GLenview 4-0446 « Newark, N. J., 231 Johnson Ave., TAlbert 4-2450 « Melrose Park, 11, 1990 N. Mannheim

Rd., EStebrook 9-2100 s Loz Angeles, Calif., 2120 S. Garfield Ave., RAymond 3-9081
Minneapolis, Minn., The Heimann Co., 1711 Hawthorne Ave., FEderal 2-5457

PROCEEDINGS OF THE IRE February, 1960

Atlanta, Ga., Cary Chapman & Co., 672 Whitehall St., JAckson 4-7388
Toronto, Ont., Canadian Gencral Eleetric Co., Ltd., LEnnox 4-6311
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WATER-COOLED

LAPP INSULATION

FOR

SYSTEMS

For carrying cooling
water which must
undergo a change in
potential,useof Lapp
porcelain eliminates
trouble arising from
water contamination
and conductivity,
sludgingand electro-
Iytic attack of fittings. Permanent cleanness and high resist-
ance of cooling water is assured with the completely vitri-
fied, non-absorbent Lapp porcelain.

PORCELAIN WATER COILS

Twin hole or single hole models to provide flow of cooling
water from 2 to 90 gallons per minute. Each assembly in-
cludes ceramic coil, aluminum mounting base, nickel
plated brass attachment fittings ... and is proof-tested to
100 Ibs. per square inch water pressure.

PORCELAIN PIPE

Practically any piping layout can be made with these pieces
...swivel flanges provide automatic alignment. Straight
pipe up to 60" lengths. 90° and 180° elbows. fittings for
easy attachment to metal pipe; marching support insula-
tors. Inside diameters 3" to 3",

WRITE for Bulletin 301 containing complete
description and specification data. Lapp

Insulator Co., Inc., 222 Sumner Street,
Le Roy, New York.

g a-:_“

hPe

g Membership

(Continued from page 764)

Metzelaar, \W., The Hague. Netherlands
P’ace, N. C., Washington, D. C.
Pollard, B. \WV., Pasadena, Calif.
Rogers, T. W., Wa-hington, D. C.
Rooney, \W. R., Fulton, Md.
Shockley, W. L., Richardson. Tex.
Tani, K.. Tokyo. Ohta-ku. JTapan
van Hall, J. N., Hilversum, H«

Wheeler. C. R., Harrison, N. J.

Transfer to

Member

nd

Adams. R. R, Upton, I.. I.. N. Y.

Albert, B., Behnont, Ma-xs.

Albon, R.. Ir.. Lynwood. Calif
Amort. D. L., Corvallis, Ore
Austn. R, C., Camp Hill, I’a,
Ayers, D C., Cedar Rapids. low:
Baiamonte, F. I.., Greeley, Calo.
Bain, F. D.. Columbus, Ohin
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One of a series

On the riddle of rolling friction

It doesn’t take much to roll a hard ball across a hard.
smooth, level surface — actually only ahout 0.00001 times the
normal foree acting vertically on the ball. But by careful
measurement of this tiny relling force. scientists at

the General Motors Rescarch Laboratories

are helping to unravel the riddle of volling friction,

An important relationship recently uncovered

in this fundamental study: the rolling force is proportional

to the volume of material that is stressed above

a certain level. As a result, a GM Rescareh group have not only
confirmed the hypothesis of how a rolling hall loses energy

(Answer: elastic hysteresis} but also have learned where

this lost energy is dissipated (Answer: in the interior of the material,
not on the surface). Mathematical analyses have indicated

the exact shape of the clastically stressed volume

in which all the significant frictional loss takes place.

The purpose of friction research at the GM Research Laboratories
is to learn more about the clastie and inelastic hehavior

of materials. This knowledge — of academic interest now — will
eventually give GM engincers greater control of cnergy lost through
friction. This is but one more example of how General Motors

lives up to its promise of “More and hetter things for more people.”

General Motors Research Laboratories
Warren, Michigan
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AMPHENOL RF

Quick-Crimp* T SERIES -\ _‘Vs \
’ “\C—lfﬁl{%} ‘*m 7

TNC ~ C T

b —-4

Quick-Crimp* TR P SERIES ek
g CGEED | Tellasd

SUBAinax®© ‘1'- :-—-ta'" SEK;ES

SERIES
LT/LC

SERIES  g==>er ETRY
HN ==

1 BROAD AVAILABILITY from a single source. All popular RF Series,
In addition to those illustrated above, series UHF, BN, Adapters
and Specials are also manufactured by AMPHENOL.

2 SERVICE & ASSISTANCE based on the experience of over twenty
years of designing and manufacturing RF connectors.

3 ENGINEERING facilities are the finest of any components manu-
facturer. AMPHENOL has the know-how and the equipment to
assist you in “problem areas” and in special designs.

SPATENT FENDING

AMPHENOL)conNECTOR DIVISION

1830 S. 54TH AVENUE, CHICAGO 50, ILLINOIS
Amphenol-Borg Electronics Corporation
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BACKWARD

Features:
SMALL SIZE
LOW VOLTAGE
LONG LIFE
RUGGED CONSTRUCTION
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Bendix
Craftsmanship
at work for you

ONE IN A SERIES

)
R/
] ROL

-~ K3

R/ Membership

WIDEST RANGE OF MICROWAVE GAS
NOISE SOURCES AVAILABLE ANYWHERE

Since accurate measurement of a
receiver’s inherent noise level is
vital in determining a value for
absolute signal level for a given
signal-to-noise ratio, it stands to
reason that the noise source tube
used should fit the specific job
requirements exactly.

The tremendous variety—
biggest in the industry —of
Bendix® Microwave Gas Noise
Source Tubes is your best guar-
antee of matching noise sources to
the application—whether that

application be in the laboratory,
in field service, or as a component
of the system.

Our new improvements in design
make Bendix tubes suitable for use
in pulse circuits with an increase
of one order of magnitude in life.
And our improved manufacturing
techniques have resulted in a
smaller spread of excess noise out-
put from tube to tube. Many
Bendix types are now available to
a tolerance of + 0.1 db on excess
noise output.

Complete engineering data on the Bendix Microwave Noise Source Tube
line and on auxiliary circuit designs can be obtained by writing . . .

SPECIAL-PURPOSE TUBES DEPARTMENT

2o &onk” Division -2

EATONTOWN, NEW JERSEY

AVIATION CORPORATION

West Coast Sales & Service: 117 E. Providencia Ave., Burbank, Calif.
Expart Sales & Service: Bendix Internatianal Division, 205 E. 42nd St., New York 17, N, Y.
Canadian Distributor: Computing Devices of Canada, Ltd., P, O. Box 508, Ottawa 4, Ontario
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Fuastesl
recovery
yet...

. . . in a high-current silicon switching diode. The 1N920-
1N923 series is the latest result of Sperry Semiconductor’'s
unique developments for the computer field.

The most advanced addition to the industry’s most com- /2 A M P E R E

plete line of high conduction fast recovery diodes, this series
meets the severe requirements of high current pulse cir- SILIGUN SWITGHING nlunns
cuits for high speed computer switching, pulse clamping,
gating, blocking, and diode logic circuits.

Designed for high temperature operation (to 175° C), the SPECIAL SAMPLE OFFER
1IN920 series features high forward conductance (500mA

at 1.0V.) and low leakage (50zA at 150° C). Peak dissipa- Order a sample lot for your own application at
tion is 800 mw. the special price of only $50 for a ot of 10 1N921

All units feature a maximum recovery time of 0.3 micro- diodes. Direct your order to the So. Norwalk plant
seconds to return to 10K ohms when switched from a for- or the nearest Sperry sales office as listed below.

ward current 2 microsecond puise of 500mA to a reverse
voltage of —50 volts (—30 V for 1N920), with a loop imped-
ance of 1K ohms. Faster switching speeds are obtained
at lower currents.

TENTATIVE DATA

Max. Min. .

Warking  Max. Forward Inverse Saturation |

Type Jnv.BC  Voltage Drop Current Voltage at Recovery

Voltage at 25°C (uA) 100 Time

{Voits) ) 2500 150°C 25°C Hsec, i
1NS20 36 1.0atS500mA 25 S0&@ 30V. 40 0.3
1N821 70 1.0at 500mA .25 S50@ 60OV, BO n3
INS22 100 1.0 at 500mA 25 S0@ 90v. 120 03
l IN923 130 1.0 at 500mA .25 50 @ 120V. 150 03

*Refer to Sperry Bulletin No. 2103

SPERRY SEMICONDUCTOR DIVISION, SPERRY RAND CORPORATION, SOUTH NORWALK, CONN.
Call or write: Sperry Semiconductor, Wilson Avenue. SOUTH NORWALK, Conn., VOlunteer6-1641;
in NEW YORK Plaza 2-0885,;/3555 W, Peterson Ave., CH/ICAGO 45, 1/l., KEystone 9-1776;
2200 East Imperial Highway, EL SEGUNDO, Calif., ORegon 8-6226.
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| R Hunt, D. P,
Hurst. A. H.. Erie, Pa,
5 . s'ﬂv.l’. ol cs Tacobs, E. (.. \‘:l”-t‘.\' Stream, .. L. N. Y
AI I I E D s ; Jacobs, R.. Wakefiell. Mass.
Janone, V.. White NOY

Tansen, J. J.. Washington, ). (
Tohn<on, J. E.. Detroit. M

1960 CATALOG

@ecccccssssesccccccccsss ot e

T H. V.. O~si NV

BUY AT FACTO RY PR'CES Ka . Colonia Del Vale. D. F.. Mex
WORLD'S LARGEST STOCKS AT YOUR COMMAND :::zlrp. D, Wayloul, Ma
z - B ¢

specialists in the complete supply of: :::;\ :)D Concord. .\In:‘s,\

® Semi-Conductors ® Special-Purpose Tubes e Conftrols, Resistors Kelly, R. J., Baitimore. Md.

e Connectors o Test Equipment & Meters o Switches & Timers i Kidder. R. W, Medford. N. |

® Relays ® Knight-Kit” Instruments  ® Knight® P.A. Equipt. IKUE:"' - G{Em}{ ‘\.(.’fk}]“ i'l' - \\[

. o Achmann, G F. G, Brookhine, ass,

e Transformers ® Electronic Parts for Every Industrial Need Lasch, K. B., Wakefiell. Mass,

ONE ORDER TO ALLIED FILLS THE WHOLE BiLL: Your ALLIED Cata- Lassetter, T. A, Lexington. Ky.

log is the best single source for electronic supply. It puts the world’s : Ledgerwood, I, .\.. Melbonrne, Fla.

largest stocks at your command—there’s no need to deal with hun- ‘ Lee, A., Florisamt, Mo.

dreds of separate factories—one order to us fills the whole bill. You Leonard, P. F.. 8t. Paul. Minn.

get same-day shipment (fastest service in electronic supply) and Levine, G.. Silver Spring, Md,

you buy at factory prices. Send today for your FREE 1960 ALLIED Levy, I., Milano, Ttaly

Catalog- - your one-source electronic supply guide. \ Ligis. T.. Flizabeth, N J.

I.illev. C. M., Denver, Cal

your dependoble | Toaec. G, L.. Huntington 8 n, N
ALLIED RADIO T

direct foctory source Lovely, C.,

for everything in 100 N. Western Ave., Dept. 35-B Lovely. H. E.. San Antonio. Tex
electronic supply Chicago 80, III. Lynch. 1. F.. Downey, Calif,
1 MacKenrzie. M. V', Winchester. Mase
our 391h year :Iﬂ’zw »’1 [RA | M
Macleod,
Y| M. ( )
__‘ Mar L L. s
Martin. J. B, R He
Murtinez. P J..
Maustalli, P M 1

May. I Webster. N. Y
MeCarthy, W. A Wayland, M

Mctonnell, W, E.. Gran s, (
MceGih R. K., Churlestn
McGunigle, R. D., Garfield Heights, €

Mead, D. ¢, Jr.. Ridgewood.
Melotf, M., Ph ia, Pa.

Meltzer. M. I., Newton Centre, Maxs
Mener, J, M., Seaitle. Wash.

Mever, R. 1., Cedar Rapids, Towa
Migneanit. . B., Pont-Vian. Montreal,

Canada
Mild, E.. M., Annapolis. Md
Miller. M. 8., Holliston. Mass.
Maonteiro. R, Norristown. ’a
Moore. I. H.. Havertown. Pa.
Moore, T. H.. Torrance, Calif.
Morrison, R. G., Las Veg
Motes. I. H., Owego. 5
Murphy, W. V.| Jach<on Heighte, L. I, N Y.
Myers, G. A, Palo Alto. Calif.
Myhre, R. W, San Brune. Calif.
Myrberg. 1. E.. Ralt Lake City, Utah
Nakamura, F, T., Charlotte. N. (
Narendra, K. 8., Cambridge, Mass
Nippe, L. O., Poughkeepsie, N, Y.
Nowick, W., Bowie, Md.
Qlson, H. H., Glenolden, P’a.

Measure fractions of a microvolt...approaching the Johnson noise limit... Orsino, R. I., Washington, D, C.
with Beckman DC Breaker Amplifiers. These high gain, low drift amplifiers Osborn, T. F.. Jr., North Hollywood, Calif,
are insensitive to vibrations, provide fast response and feed outputs directly Pal, G. .., Hamilton, Ont,, Canada

Parish, R., Winston-Salem, N, C.

to standard recorders. This means you can measure dc and low frequency ac Pavell. P. I.. Falls Church. \'a
voltages which were impossible or too tedious with devices like suspension pnym.; R. R, lLos Altos, Calif.
galvanometers. A few applications include use with ultra-precision bridge cir- Peltzer. K. E., Adelphi, Md.

cuits for measurement of differential thermocouples, nerve voltages,and other Perez-Belisario, H., Caracas, Venezuela

Pipher, M. D., West Hollywood, Calif.
Polhamus, J. R., Fort Wayne, Indiana

Ponce de leao, H. B., Rio De Janeiro, Brazil
Quam, W, M., Las Vegas, Nev.

Raggi, F., Milano, Italy

extremely low voltages. For detailed specifications write for Data File 9-2-11

Beckmanr
Scientific and Process [ Instruments Division

- . ) Backman Instruments, Inc.
Note low notse level...less than .003 microvolt 2500 Fullerton Road, Fullerton, California (Continucd on page 88A)
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MILLIMICROSECONDS

Just about. The new Raytheon 2N1468 silicon
Avalanche Mode transistor switches in less
time than it takes the light to reach your eyes
from this page!

Fast! About 214 millimicroseconds, in fact.
We guarantee a maximum of 10, an average
of 4. .. and speeds faster than 115 millimicro-
seconds are feasible. Detailed specs are on the
other side of this ad.

You will appreciate what this means in
wave-form. sampling data systems, pulsing
microwave tubes...in any equipment where
transistor switching capability has heretofore

What! A faster-than-light transistor?

limited the speed and efficiency. Here’s a major
technical breakthrough that advances elec-
tronic equipment performance by several
orders of magnitude.

Advanced technology such as this has long
heen accepted practice at Raytheon Semicon-
ductor. When vou need transistors...diodes...
rectifiers engineered for your circuit designs
it will pay vou tolook into the reliable Raytheon
line. Semiconductor Divi-
sion, Raytheon Company,
215 First Ave., Needham
Heights 94, Mass.

RAYTHEON SEMICONDUCTORS



Scope shows millimicroseconds! Reproduced from
unretouched Polaroid photograph of trace on
Lumatron Model 12AB sampling oscilloscape.

1ovDC +300vDC

—r—
11
INPUT VOLTAGE
WAVEFORM

—{ FelOMu SEC
MAX

QUTPUT VOLTAGE

Switching circuit employing the Raytheon 2N1468  WAVEFORM

avatanche mode transistor

CHARACTERISTICS OF 2N1468 AT 25°C

Thermal Dissipation Coefficient {in air) K, — 0.5°C mw.

Min. Avg Max. Units
Avalanche Voltage 40 70 vdc

Emitter Cutoff Current
VEB-10V wAdc

Switching Time in Circuit J musec
Peak Collector Current A max
Junction Operating Temperature C max

I RS T FROM

NEW
8 AVALANCHE MODE
SILICON TRANSISTOR
SWITCHES IN
2, MILLI-JLSEC!

FASTEST SWITCHING! The new Raytheon
2N1468 silicon NPN transistor, designed for
Avalanche Mode operation, has a guaranteed
switehing time of 10 millimicroseconds maxi-
mum when used in the circuit shown. Speeds
faster than 1'% millimicroseconds are feasible.

HANDLES 40 WATTS! The new Raytheon
Avalanche Mode transistor is capable of
switching 40 watts peak power. Average
power dissipation is 250 milliwatts.

HIGH TEMPERATURE! Silicon—the
maximum operating temperature of the new
Raytheon 2N1468 is 125°C.

PATENTED! Protected by U.S. Patent

No. 2,843,515 (covering junction transistors
exhibiting current amplification of at least unity
when operated in the avalanche breakdown
region), this revolutionary new transistor

is a Raytheon exclusive.

AVAILABLE NOW! Production quantities
of this new Raytheon 2N1468 are available now:
for your evaluation. For data sheets and other
technical information, contact your nearest
Raytheon office.

Your local authorized Raytheon Distributors
carry in-stock inventories for immediate delivery.

SEMICONDUCTOR DIVISION

RAYTHEON COMPANY

SILICON AND GERMANIUM DIODES AND TRANSISTORS
SILICON RECTIFIERS « CIRCUIT-PAKS

NEW YORK, PLaza 9-3900 < BOSTON, Hilicrest 4-6700 « CHICAGO, NAtiona!
5-4000 * LOS ANGELES, NOrmandy 5-4221 + ORLANDO, GArden 3-1533 «
SYRACUSE, GRanite 2-7751 « BALTIMORE, SOuthfield 1-0450 « CLEVELAND,
Winton 1-7716 « SAN FRANCISCO, Fireside 1-7711 « CANADA: Waterloo, Ont.,
SHerwood=5-6831 » GOVT. RELATIONS: Washington, D.C., MEtropolitan 8-5205
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From MICROLOCK to microlock

One of the most interesting and
useful scientific activities at JPL has
been the development of MICROLOCK,
a radio tracking and communication
system for satellites.

Microlock is designed to transmit
information over extreme ranges of
space with a minimal amount of trans-.
mitter power and weight. The objective

CALIFORNIA

was achieved by sophisticated design
of the ground receiving equipment. The
design utilizes basic electronic circuits
and techniques carefully combined in
a novel manner to provide superior per-
formance and sensitivity.

The satellite transmitter consists of
a radio-frequency oscillator, phase-
modulated by telemetering signals, and

0

radiates a power of 3 mW. It is capable
of operating for several months on a
battery weighing one pound.

Used successfully in previous space
vehicles, microlock remains a useful
and expandable instrument for contin-
uing space exploration. It is a prime
example of JPL’s activity on the space
frontier,

INSTITUTE OF TECHNOLOGY

JET PROPULSION LABORATORY

A Research Facility operated for the National Aeronautics and Space Administrotion

PASADENA. CALIFORNIA

Employment opportunities for Engineers and Scientists interested in basic and applied research in these fields:

INFRA-RED « OPTICS » MICROWAVE » SERVOMECHANISMS » COMPUTERS « LIQUID AND SOLID PROPULSION
* STRUCTURES » CHEMISTRY « INSTRUMENTATION « MATHEMATICS » AND SOLID STATE PHYSICS »
Send prafessianal resume, with full qualificatians and experience, far aur immediate cansideratian
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MHX ventdated cabinet
with heavy duty dolly.
Note adjustable rear
chassis-slide mounting
rail, center stiffener on
rear door, louvered top.

Rear view—same cabinet,
Note recessed stainless
steel handle, lift-off
door, clean-cut design.

® Choice of steel or aluminum construction ® Panel space as
required—in 1%’ increments (for 19" or 24" width panels) ® t N
Cabinet depths 18-36” in 2" increments ® Choice of Three o
types of cabinet front ® Choice of hinged, lift-out or bolt-on
doors ® Choice of square or rounded front and/or rear top
corners ® MIL spec (standard) or special finish ® With or with-

VARIABLES... ALL TO CUSTOMER SPECS

Refrigerated cooling —insulated if required —

V2 and 1 ton systems built in with high

efficiency insulation—all MIL spec.
® Ventilated or non-ventilated .. .Panel-mounting blower pro-
vides 600-900 CFM of filtered air to pressurize duct in left side
of ventilated units—air is then accurately directed through fully
controlled openings to temperature-critical areas—see sche-
matic at right... Natural convection in non-ventilated units
draws air through louvers in lower portion of rear door and
exhausts heated air through louvered top cap.

SURPASSES

NEW MIL-T-4807
30 G SHOCK AND
VIBRATION TESTS

HEAVY DUTY "M” SERIES
RELAY RACK CABINETS

These MC and MH Series cabinets were
designed for those who must have excep-
tional strength, superlative quality in
material and every detail of design and
construction, the utmost in flexibility and
dependability—and a wide choice of
semi-custom features with which to satisfy
their own highly specific requirements.

Standard models surpass the 30 G shock
and vibration requirements of MiL-T-4807
(steel construction), but reinforcement for

higher shock loading is available.

Mount standard 19" or 24’/ panels, All-welded
frames in choice of 12-ga. steel or .125" aly-
minum alloy 5052 SH32. Side panels, lou-
vered top cap and rear door in choice of
18-ga. steel or .062’’ aluminum. Continuously
adjustable rear mounting rail is 12-ga. steel.
Ali tapped holes are 10-32 tapped and spaced
per MIL-STD-189. Rear door panel has 4 cen-
ter stiffener, Neoprene seal, lift-off hinges.

AR OUT THEOUGH LOUVERS

Fs/=/5

od \
?8@
2=

=
] f&ﬁ, :
i ="
8 g
g
Hi(E=——"
E |\ T
é *x‘f\"ij\

SCHEMATIC
OF AIR FLOW IN
VENTILATED MODELS

out heavy duty dolly —to Customer specs.

Also available—matching consoles and a complete line of MIL spec and
high grade commercial accessories: chassis, panels, Chassis-Trak®,
blowers, handles, cable retractors, slope- and turret-front console
fronts, desk top consoles, fixed and retractable writing surfaces.

ONE SOURCE. . .
for VENTILATED RELAY RACK CABINETS,
Lconmm CONSOLES, BLOWERS, CHASSIS,

CHASSIS-TRAK®, RELATED COMPONENTS

Write for complete data

ORegon 8-7827

) WesTern Devices, Inc.

600 W. FLORENCE AVE., INGLEWOOD 1, CALIF,

|

!
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Rainbird, K. \'. K., Raleigh, N. C.
Rakunitz, J. (.. Sun 'rancisco, Calif.
Randig, G, W., West Acton. Mass
Rapoza. E. J., Westinont, N,

Rapp, F. J.. Ouawa. Ont,, Canada
Ray. H., Washinzton. . (.
Reynolds, R. K., Cocoa, Fla.

Roberts, B. C., Lo~ Altos, Calif.
Roberts, H. I... Englewood, Cola.
Roig, R. W, Wright-Patterson AFRB, Ohio
Rosa. J.. Smititown, 1. 1., N. Y.
Rosellini, (i. R., Milano, Italy

Rossi, R.. Bolugna, Italy

Russell, H. I.., New York, N. Y.
Sanders. H. L., Albuquergque. N. M,
Sarabaclia, ., Oxnard, Calit.
Sasaki, T.. Kobe. japan

Saunders, T. H., Roslindale, Mass.
Schneider, L. J.. Woodhaven, N. Y.
Schreiber, 8., Wayne, N, |
Schumacher, R. B. F.. Basking Ridee, N. J.
Scott, R. J.. San Diego, Calif.
Seltzer, A. D)., Glen Oaks, N. Y.
Sharko, N., Morris Plains, N. J.
Sinclair, J. C.. Oak Park, Tl

Sippel, R. I., Poughkeepsie, N. Y,
Skinner, A. .. Ft. Huachuea, Ariz,
Smith, J. F., Philadelphia, ["a.

Sohel, R. [... Evanston, 111

Sondik, 1., Brooklyn, N. Y.

Spiess, E. R,, Las Vegas. Nev.
Sprague, J. I.., North Adam«. Mass,
Spruth, W. G., Poughkeepsie, N. Y.
Stalberg. N. (.. Gotehorg, Sweden
Steinsto. ()., Oslo, Kjelsas. Norway
Stern. .\, J., Peabody, Mass,
Sturman, J. C.. Cleveland, Ohio
Subrahmanyam, V., Bangalore, India
Suchannek. R. G., Elmira, N. Y.
Swamy, A., Machen, Germany
Tabusso. .. Milano, Haly

Taylor, W. V., Winter Park. Fla
Thomas, P. 8., Scattle, Wash.
Thomas. P’. R.. Downend, Bristol, Fngland
Thornton, H. I.. H., Seattle, Wash.
Tinkle, T. M., Albuquerque, N. M.
Touw, C. L... North Highlands, Calif,
Tucker, C. K., Seattle, Wash.
Turner, V. D., Andover, Mass.
Urseny, W. (5., Carmichael, Calif.
\acea, R.. Rome. Italy

Verdooren, H. W., Wakefield, Mass,
Watanabe, H., Kawasaki, Kanagawa, Japan
Watson, H. L., Washington, D. C.
Watson, J. P.. Weston, Ont., Canada
Weaver, C. B.. Jr.. Chevy Chase, Md.
Webh, D. O.. Wichita, Kansas
Wecks, R. F., Los Angeles, Calif.
Weiss, ). W., Bayshore, I.. 1., N. Y,
Whiteside, R. B.. Maple Shade, N. J.
Wilbur, W. C.. Jr.. Torrance. Calif.
Wilkins, b, R.. Winsten-Salem, N. C.
Wilmanns, L. G., Sierra Madre, Calif.
Witham, R, G.. St. Paul. Indiana
Woodruff. J. Gi.. Jr.. Whiteshoro. N. Y.
Woodward, R. M.. Ir.. Eatontown, N. J.
Yonge, I’. K., Sunnyvale. Calif.

Admission to Associate

Abell. D. P.. Falls Church. Va.

Aivazian, S, G.. Jackson Heights, 1. ., N. Y,
Albert, C. C., McClellan AFB, Calif

Anders, BT M irh, Calif

Andersen, E. C.. Omala, Nebr,

Atkinson, M. 11, Rome. NOY
Aunerbach, 8. 8., Levittown, I’
Aver. H. (.. San Diewo, Ca
Bengtson., Co N A wrdo, NOM
Blank. i F.. Cleve )
February, 1960



Lockheed P3V

AIRBORNE SUB-HUNTERS USE Tl ASW SYSTEMS
~ iR - ‘— “—d-.\

Five major ASW aircraft today use antisubmarine . '
warfare systems supplied by Texas Instruments. ' 1
These include radar, sonar, magnetic anomaly detec- E .x' E\ i
tion, interval computers, intercom, and advanced ' '
detection systems. ' ‘ '
Now, TI is applying its 14-years’ antisubmarine expe- E Sikorsky HSS-IN Hartn Faii-2 E
rience to newer and better methods for detecting, ! ;
localizing, classifying and positively identifying both 1 =3 1
conventional and nuclear-powered submarines. E E“ * i
For detailed information about these special activities, E Lockheed P2V Grumman S2F-1 E

] ]

properly cleared personnel with a need to know are | e —————— N N =
invited to contact SERVICE ENGINEERING:

TEXAS ‘P@} INSTRUMENTS
INCORPORATED
APPARATUS DlVlSIoN \" 6000 LEMMON AVENUE

DALLAS 9. TEXAS




NOW...
A HIGH-HEAT
NON-SLIP
LACING TAPE

Y

Gudebrod synthetic rubber
finish has now tamed slippery
Teflon* by coating it with syn-
thetic rubber. Once cables are
laced with Temp-Lace H,
they're laced for good. .. be-
cause there's no knot-slip; no
harness slip. Assemblies stay
tight and firm.

Flat-braided of pure, inert
Teflon, Temp-Lace H is non-
corrosive to hands or instru-
ments. Now coated with Gude-
brod’s non-flaking, fungistatic
rubber finish, it's non-slip, and
flexible from —40° to 220°C.
It won'tcut through insulation.

Temp-Lace H is available in
five sizes; or we will engineer a
tape to meet your specifica-
tions. Write today for Data
Book giving complete informa-
tion on ALL Gudebrod Lacing
Tapes and Drive Cords.

* Du Pont s TFE fHuorocarbon

Temp-Lace H. Pit. Pending

GUDEBROD

BROS. SILK CO., INC.

ELECTRONIC DIVISION
225 West 34th Street, New York 1, N.Y.

EXECUTIVE OFFICES

12 South 12th Street, Philadelphia 7, Pa.
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GUDEBROD’S
TEMP-LACE H

Tay~on. RO M. Wroicht-Patterson AP, O
Tohnson, X, K., Ir.. Fort Worth, Tex
L tsbann.3 Tohnson, . H., Center Valley, 1’a
-

H ws, B.1 Ottawa, Ont., €
=g Membership e e
: y, o1, Concord, Mass
Kline, I... Buenos A Ary
Iander, B., San Diego, Calif.
Bosler, R. .. Boston, Mass Lannan, K. F. felphia, T
Bycroft, E. E.. 1 City, Tl Lea. R, Danville,
Caligiuri, G. 1., Rome, laly Leach, R o . Cal
Carrara. A. S, Ba Lo TN L a ‘H:u onfield. ,‘
Ceretta B ], ( I Lenso E. L. New York,
Chehab. E. R. C.. Berat, 1.eha l.odl l.. nard, Caht
It TS Jan Mo e logan, S, Madras, It
Clark, K.. Hampton, Middlesex. Englar lj on, (Lt Vlllgv tstown, \" ]
Colello. .. Milno. Ital Mugiera, 1. E.. Lansing. Mich.
Cory, C. W, Palo Alto, Cal DT, Uop MSERSE Tk ko o
Cax G.oAL M o M ~en. M., Coper D
( ’ May, G Ml 1‘\r“
o Ml 1, WL, Toledo, Ore
Diger. I. E.. M \ir
. R T Mo J‘rn;n‘;"' <11|l,l R. Warrington, L
Fliret, . W, Burlingron, lowa BLEIEY .
Eisler St 1’s. Newfoundland, Ca Stz & o J
McFarland, T. O.. Moline, Micl
. Mewcall, J. I, Santa Barbara, €
" " o Moranti. F.. Milano, lial;
e M. 1. Buffale, N. Y . 2 SUIENR o
I . F.o M M f1al R L ;
Friedlander. M. 0. B¢ L LN Y N 8. S lon. Englan
Fritz. G. L... Fren i N te, R., Jr.. Los Anucles, Calif
' Nisbett, J. R.. Rome, N. ¥

Ga an, T. AW, Danvers, Mass

Giles, 1. R.. Midland, Tex Noll, R. AL, North Little Rock, Ark

Norling, A. E.. Mansfield Depot, Con

o E © : I Oswald, J. R.. Versailles, |
Guth, R. U, n A L
Hai T H.. 1 . Calid Owens, TN Seattle, Was
““"“‘ ) o B ' . Patterson, A, D.. Mhuquerque, N. M
ar . . (¢
Havnes. F. 11, | t. Mo i il Ly S5 RS 25 D A
Hinz, 1. E. Hu om. L L. N Y enit oy = r.,. Soen . Ma
o . Perry, F. G., Barrinuton, R, 1

Hadde, R, L. Florissant. M Prette. M. Mila Tl
Holtzer. .. Brooklyn, N. Y. Jee e e T

ubes, W, R.. Cleveland. ( S L AL S

pULD - - Re Glos.n SN
Hu ST Ont.. Ca Mo | :
IRt OO0 ] \r

crimp-type, snap-locked contacts

s

& Modular

i H ¥
i HYFEN

t§ connector

feed-thru. multiple insert

Makes possible the design
of lighter and more com.
pact equipment. Each insert
holds 35 contacts. Frames
available for 5 or 8 inserts.

B u R N Dy For complete information. write: OMATON DIVISION, BURNDY—Norwalk, Connect

$9-1

Pioneer in Electronics Engineering Instruction
Since 1927

IECPD Accredited
Techmeal Institute
Curricula

CAPITOL
RADIO

ENGINEERING
INSTITUTE

Rovueat yuny f

p
un He ! I3 4
Resident Sehool Catalon by iting to: Dept. 260206

3224 16th St., N. W. Washington 10, D. C.

Approved for Veleran Training

Advanced Home Study and Residence Courses
in Electronics, Automation and
Industrial Electronics Engineering Technology

Febrvary, 1960
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ANTENNA
PATTERN
RECORDER

% Notse suppressor for better S/N ratio % Bolometer

burnout protector *x DB meter for signal monitoring

* Automatic single ¢hart cycle advance

Scientific-Atlanta's new series of rectangular antenna
pattern recorders bring you new standards of performance,
reliability and flexibility.

Compare these key features

Writing speed of better than 40 inches per second o log,
linear, or square root pen response obtained with plug-in
balance pots ¢ One electronics system drives both polar
and rectangular recorder heads ¢ Overload indicator to
prevent amplifier saturation 60 db dynamic range system
available ¢ Chart scale expansion of 1:1, 6:1, and 36:1
* Page size recordings optional at extra cost « 100 db
gain in bolometer amplifier ¢ Lighted chart o Improved pen
mechanism ¢ DC input pre-amplifier available ¢ Plug-in
selective filter ® Simplified controls.

PRICES, Series APR-20 Rectangular Antenna Pattern Recorders
APR-21 linear, $4100 — APR-22 logarithmic, $4300 —
APR-23 linear, logarithmic, $4700 — APR-24 linear,
square-root, $4700 — APR- 25 linear, logarithmic, square-
root, $5300.

S A
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THESE PLUG-INS MEAN
FLEXIBILITY AND EASY SERVICE

New high gain,
low noise bolometer —
crystal amplifier

New pen function
amplifier

New pen balance
potentiometer

Call your nearby S-A engineering rep for a demonstration and complete technical
information or you may write directly to the factory. Please ask for data sheet

SCIENTIFIC-ATLANTA, INC.
2162 PIEDMONT ROAD, N.E. * ATLANTA 9, GEORGIA

Dept. 432
91A




TARZIAN

M-500...

a high efficiency

silicon rectifier

commercially

ferrule rectifier
connects easily to standard clips

priced

500-ma

The Sarkes Tarzian M-500 silicon rectifier is rated
at 500 milliamperes dc, with a peak inverse voltage rating

of 400 volts. This was the first commercially

priced silicon rectifier, and more M-500’s are now
in use than any similarly rated unit.

The Tarzian M-500 is a cartridge type rectifier with
end ferrules that snap quickly and easily into standard
clips. These silicon rectifiers are made by a special
Tarzian process that provides optimum forward

to reverse ratios and long, useful life.

For additional information, practical application assistance,

and prices on the M-500, write to Section 4393C,
Semiconductor Division, Sarkes Tarzian, Inc.,
Bloomington, Indiana.

M-500 Characteristics

OC amps | Peak Inv. Tarxianl Max. RMS ':::;T;::::: Max. Surge | JEDEC
{100° C) Voltage Type I Volts {100° C) Amps 4MS No.
s
|
0.5 400 M-500 l 280 5 30 1N1084

SARKES TARZIAN, INC,

SEMICONDUCTOR DIVISION

BLOOMINGTON, INDIANA
In Canada. 700 Weston Rd., Toronto 9, Ontario

Export: Ad Auriema, Inc., New York City
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Richardeon, C. E.. Silver Spring, Md
R r. I, 1. Hu ca City, Ariv
Rider. 1. M., New York, N. Y
Ruffman, X, H., Jam I..N. Y.

Schmitt, M, I, Towson, Ml
Schwelb, O, Montreal, Que, Canada
Shelton, W, D., Pitt=burgh, I’
Siahatear. S, Hyattsville, Md
Simon. S, S, Stamford, Conn,
Susuhi. C.o K., Honoluhi, Haw

Siete, DL L., Anchorace, Alasha
Terada. H., Toks an

T LML (

Tittern n. £ I.. Socorro. N. M.
Trevisan, S.. Milano. laly

Troth. B. I.. Columbhia, Mo.
Vaehha, R P Bombay, Ind

Wall, C. K., Montclair, N. |
Warehan, W, 8., Fort Knox. Ky
Woarner, C. E., Hialeah, FL

Wati~. M. AL Edmonton, Alta, Cat

White, K. F.. Flori~~ant, Mo.
Whyte. ). Do Apzac, Alta, Ca
Wood., R. AL Lo~ Altos, Calif
Zalter. R.. Omaha. Nebr.

K NEWS
. New Products

These manufacturers have invited PROCEEDINGS
readers to write for lite«ature and further technical
information. Please mention your IRE affiliation.

mted from page 36.1)

Counter-Timers

Three new all solid-state de to 10
megacyele counting, thning, and frequen-
¢y measuring  instruments—the  irst
suceessful high frequency application ol
transistors to high speed cirenitry equip-
ment— have been developed by Computer-
Measurements Co., 12920 Bradley Ave,,
Syvimar, Calif.

v @ o M====2x= X

v v

The firm offers these instruments with
tWo yer free service warrantics,

These 10 megacvele units: the Model
727\ Transistor Universal Counter-Timer,
the Model 707\ Transistor  frequency-
PPeriod Meter, and the Model 757\ Trans-
istor Time Interval Meter are now in pro-
duetion.

The Model 727\ combines the func-
tions of a counter, time interval meter, and
irequency period meter. Tt performs five
hasic finetinons selectable by a front panel
awiteh. Inpt circuitry as boon desiined
to exploit the desirability of retmote opera-
tion and switching withont specind regard
to cable lengths, type of cable, impedance

d
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ACTUAL SIZE

TRIMPOT MODEL 220

As many as 17 of these compact units can be mounted in a space of
just one cubic inch. Designed for printed circuits and modular assem-
blies, Trimpot Model 220 measures less than 3/16” x 5/16” x 1”. Power
rating 1s 1 watt arnd maximum operating lemperature is 175°C. This
Potentiometer meets or exceeds Mil-Specs for humidity, salt spray,
fungus, sand and dust, as well as acceleration, vibration and shock.
Self-locking 15-turn shaft insures sharp, stable settings...exclusive
Silverweld® fused-bond termination and ceramic mandrel provide
extreme temperature stability. The Model 220 is available in a wide
variety of resistance ranges and a choice of two terminal types—
gold-plated Copperweld wire or insulated stranded leads.

Stocked by leading electronic distributors across the nation, these
units are ready tor immediate delivery. Write for complete technical
data and list of stocking distributors. AVAILABLE ASPANEL MOUNT
UNIT (illustrated at right) with same specifications.

Subminiature ...
Proven Reliability

BOURNS

Bourns, Inc., Trimpot Division
6135 Magnolia Ave., Riverside, Calif:
Plants: Riverside, California
and Ames. lowa

Exclusive manutacturers of Trimpot*, Trimit*. Pioneers in potentiometer transducers for position, pressure and acceleration.



RIGHT ANGLE DRIVES

Extremely compact, with provisions for many
methods of mounting. Idea! for operating po-
tentiometers, switches, etc., that must be lo-
coted, forshortleads, in remote parts of chassis.

JAMES MILLEN MFG. CO., INC.

No.10012 for ! {inch shafts. No. AOI2 Miniature

for 1 inch shafts.
»
Production

DESIGN-IN “eiabiy

FYNENE SENERURNN!
414

4

Single Diffused Silicon Junction
MEDIUM POWER

RECTIFIER DIODES

PIVs from 50 to 700 volts, extremely
high forward conductance, minimum
saturation current. 1N1907
through 1N1924 series

u. S. SEMICONDUCTOR PRODUCTS
A DIVISION OF TOPP INDUSTRIES, INC.
3540 WEST OSBORN ROAD, PHOENIX, ARIZONA

B G
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NEWS
.. New Products

matehing, ete. M functions are broueht te
the re I his H(\llnhl\ tkes the m-u
unent uselu 1 1 progr Ol
the control functions.

IThe Universal Counter-"Timer consists
of three mput channels, a specal decade
countdown time base, time which ¢l

tes the ned livider adjustment, and
a4 serie plu transistorized decade
counting units, Qutput information from
cach DCU will operate digital printe
punches, inline readouts and other data
processing cquipment, Readout i~ avail-
able i either the standard vertical numeral
panels as <hown or in the inline Nixic
version,

The Universal Counter-Timer's meas
urement ranges are de to 10 me for fre
quency: 0.1 psee 10 107 second for time
tnterval; 0.1 psce for period. Frequeney
converters are available for higher fre
quencies

Accuracy 15 =1 count —o~cillator sta
bility. Sensitivity 1= 0.23 volt rms; input
impedance is 23 K ohme per volt

Price< of the three mstruments are
Model 7277 Universal Counter-Timer,
83,500, Nadel 707\ Frequeney  Perind
Moter, 82,700 Maode! 757\ Time Interval
Meter, 82,500,

For complete information, write to the
fir,

MALDEN
MASSACHUSETTS

Kaminski Heads New

Clare Firm
C. P. Clare Transistor Corp., (¢

Head, N. Y., ainoonees the ot
Ao~ Kaminski, former chiel  rescarch
scientist of General Transistor Corpe

tion, as president. The new comprany i
sister company to Co P Clare & €
Chicago manutacturer of refays and allied
clectronic components. C. P Clare, presi-
dent of the Chicago company, and exevu-
tive vice president of Universal Controls, iz
chairnan ol the board of the new company,
L he new Clar
transistors  are

the ned

tion type and arc
custom-huilt te
mect  the  specitic

desi roqui
ments of compute
and  other  high
speed devices. 1
major clas~
tions inchude Ger-
marnium NP, Ger-
maninm NPN, Sili
con PNP, and Silicon NPN. Al are of low
and medium  power  dissipation rmmq:
(up 1o 250 mw). Frequency cutofl iz be-
tween 3 and 30 me, varying from type to
type.

The new uansistors will be sold
through all C. P. Clare & Co. sales offices
A projected ultra-madern plant specially
desigiied for the manufacture of semi-
conductor circnit components is expected
to greatly increase production facilities
next vear

finnea on 7 8. 1)

Febrvary, 1960



STABILITY-HEAT BARRIER BROKEN

COLLECTOR TERMINAL
ANCHORED TO CERAMIC BASE

EXCLUSIVE METAL-CERAMIC
ELEMENT FIRED
TQ CERAMIC BASE

END TERMINALS
BONDED TO RESISTANCE
ELEMENT AND CERAMIC

SILICONE FIBLEK
GLASS ROTOR

METAL ALLOY
MAINTAINS PRESSURE
ABOVE 175°C

SINGLE PIECE
CERAMIC BASE

TRACK

43 / AND ELCMENT
~

SPECIAL GRAPHITE

Newly developed 500°C Metal-
Ceramic Resistance Elementis
separately available for other
applications than variable re-
sistors. Because the elementis
very stable to 500°C, it is ex-
tremely reliable at the elevated
temperatures currently de-
manded and anticipated in
military requirements. Ceramic
bases can be made in a wide
variety of shapes and sizes; the
metal resistance film can be
made to cover an entire sur-
face or an accurately defined
pattern. Consult CTS engineers
on your requirements.

BurTON BROWNFE ADVERTISING

Founded @ 1896

CHICAGO TELEPHONE SUPPLY

%owfta_/ion

HIGH

RELIABILITY
STABILITY
TEMPERATURE

CeraTrolS’ rugged, hard-surfaced
metal-ceramic element, having been
fired at temperatures exceeding 600°C,
meets temperatures up to 500°C with

Miniature

CeraTroLS

with new metal-ceramic element

New Series 600 Characteristics:

e Infinite resolution.

e 100 ohms thru 5 meghoms (linear taper) resistance
range.

¢ 5" diameter; interchangeable with Style RV6
MIL-R-94B.

high safety factors at ratings listed * Power ratings: % watt @ 85°C, }5 watt @ 125°C, zero
below. load @ 175°C.

COMPARATIVE TEST DATA: No carbonaceous variable resistors (either film or moided) can
equal Series 600 performance. Ideal for critical applications requiring high stability and re-
liability. Far exceeds MIL-R-948.

MIL-R-94B
(Style RV6,

Series 600
CTS Maximuri

Series 600
Tests Char. Y) CTS Average

Reyuirement

Lnad life 1000 hrs.
vatt 125, 350 V max.
"% walt @ 85°C

+10% @ 70°C  t7% @ 125C :4% @ 125C

¢ “Thermal STabty NG Testn
(1000 hrs. @ 175°C no load) MIL-R-948B +5% =3%
Temperature Co-efl.» NoO test Iin
(Room to —63°C; room to +175°C) MIL-R-948B
7oK and over 250 PPMTT * 15U PPMTT
under 25K i 500 PPM;"C #300 PPM7TT
Moisture Resistance ilgé 2,;’5;(. ; ﬁ;‘; fr‘,'ag,'(. Sfebo
Cow Temp. Storage +2% +1% =5%
“Tow Temp. Operation *3% =2% TI% o -
“Thermal Cycling +8% +3% +72%
Voltage Co-efficient p‘}ﬂt;sgt‘i% - 3 L0 voll
+10% +10% +7.5%
Rotational Life gafter
25,000 cycles)
Acceleration +3% 2% +1%
High Freq. Vibration 2% 7% +1%
“Shock +7% +7% +1%

¥ Lower temperature coefficient can be developed for specific applications,

Note Exceptional Stability. Note extent that MIL-R-34B is exceeded.

Complete Series 600 CeraTrolS electrical and mechanical specs and dimensional draw-
ings will be sent upon request.

CTS manufactures a complete line of composition and wirewound variable resistors for
military, industrial and commercial applications. CTS specialists are willing to heip solve
your variable resistor problems. Contact your nearest CTS office today.

Factories in Elkhart & Berne, Indiana, South Pasadena, California, Ashevitle, No. Carofina and
Streetsville, Ontario. Sales Offices and Representatives conveniently located throughout the world.

-/
8/
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LOWER SIDEBAND

Do you face tough filtering problems in: Single
Sideband, Doppler Systems, Missile Guidance,
Radio Communications, Radar and Navigation,
Spectrum Analyzers. Carrier and Multiplexing,
Frequency Shift, High Selectivity Amplifiers?

Check these advantages of Hughes precision
crystal filters: Small size, light weight, low
insertion loss, low passband ripple, precise selec-
tivity, high frequency filtering, wide tempcra-
ture stability, high reliability. rugged resistance
to shock/vibration. quick delivery in quantity.

UPPER SIDEBAND

(9P} uoupnUANY

60
50
40
1.75 Mc CRYSTAL FILTER
UPPER/LOWER SINGLE
SIDEBAND

Passband width . . . ... . 2.7 Ke

Carrier rejection . . . ... 55 db 30

Maximum ripple . . . . . =+ 0.5 db

Maximum insertion loss . . .3 db

Impedance (in/out) . . 50/50 ohms

Size .......... 8.5 cu. in.

This single sideband crystal

filter represents one of many

varieties of crystal filters now 20

in production or under devel-

opment at HUGHES.

HUGHES has the highly

skilled personnel, the ‘“know-

how,”” and the production

facilities to fill your every

crystal filter need—in any 10

quantity—and with on-time

delivery!
0

1748 1750 1752 1754

FREQUENCY (kc)

TIGHTEN YOUR “SPECS” WITH
HUGHES CRYSTAL FILTERS
Your difficult filtering problems solved with high-performance,
precision crystal filters custom-designed and produced for you!

Experienced Hughes Application Engineers are avail-
able to work with you on your filtering problems. For
additional information on crystal filters with center
frequencies of 30 ke to 52 me, and fractional band-
widths of 0.01%-6.0%, write: HUGHES, Industrial
Systems Division, International Airport Station,
Los Angeles 45, California.

For export information, write:
Hughes International,
Culver City, California.

96A
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Tee Circulator—FD-TC531 —typical of Sylvania’s
tee circulator and isolator line is this model, which

2 | operates at 24 KMC, weighs only three ounces and
MICIOWGVG Component NGWS ‘ is 115" xl ll{;l” x 3/}4"} It is l(iss expen}s)ive than con-
ventional phase shift circulators. The line covers

@ from SYLVANIA @ from 5.4 to 26 KMC,

e

22 TYPES OF (St
FERRITE DEVICES ~&>="2
NOW IN

FULL PRODUCTION
AT SYLVANIA

..........

e

cencs
ooco.-..cooo.-:-oo.o

: Y
: OMPETITIVEL
- ¢ PRICED

Waveguide Isolator—FD-5213A — this minia-
ture X-band isolator is representative of Syl-
vania’s success in miniaturizing these impor-
tant components. Units from 2.6 to 26 KMC
are available.

Coaxial Isolator—FD-151P — representative of

3 & Sylvania’s coaxial line, it gives octave coverage.

FTely e The ur:'ifts in this line exhibit u}r)lequalled ?lectn-

SRR Ve e cal performance and cover the range from 1
--":_.(:, _fﬁg“?‘f,ﬁ through 11 KMC.

f

EXPANDED facilities now make it possible for Syl- full production on these new items within 60 days
vania to offer 22 different ferrite devices as full after design approval.

production items at competitive prices. These pro- All ferrite devices in the line are made to Syl-
duction units represent over one-third of the types vania’s recognized high standards and have these
now in Sylvania’s growing line of ferrite devices. characteristics

Modifications of Sylvania ferrite devices can be

provided within three weeks. In addition, new types FREQUENCIES from 1 to 26 KMC

developed to meet your special requirements can be IsorATION up to 80 db
delivered in as little as 60 days, and we can be in InserTION Loss as low as 0.2 db
Subsidiary of New Catalog— Get this new ferrite
GENERAL TELEPHONE & ELECTRONICS catalog free from your Sylvania
. . 1 b b iting t
Sylvania Electric Products Inc. fﬁeeié’ﬁﬁﬁs c};;lo)vzv.wntmg ¢

Special Tube Operations
500 Evelyn Ave., Mountain View, Calif,
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1 NEWS
| s New Products

I These manufacturers have invited PROCEEDINGS
readers to write for literature and further technical
information. Please mention your IRE affiliation.

[ nto e

The OFA-TS, for coils with a PSR s LG

1.21

great number of turns, is oy ,) : Bulletin DLI159, released by Valor
the highest speed machine avallable ; | OFA-TS

Instruments, Inc., 13214 Crenshaw Blvel.,
Gardena, Calif., describes a standard line
of miniature lumped constant delay lines
IMPORTANT SPECIFICATIONS: Available with the Data are provided on the electrical spedili-
Max. Coil Dia. 315" famed MICAFIL ac- cations, packaging and the construction
Max. Layer Width 434" e cessories, to make it techniques which enable a high degree of
Motor, with rheostat for - A one of the most ver- Lo . PR,
infinitely variable control Ve hp B \ satile coll winders In miniatarization. Design f.l('l(!l's that bll‘(fllld
the plant. be considered when establishing specitica-
tions for special delay lines are also ex-
plained.
NO CAMS A 2 N q
OR R _ - Multi-Channel Transducer
CHANGE GEARS eyl P R Supply

P to SIX transi regulated isolated
power supplies can hc relay-rack mounted
| onastandard 33-inch panel using the new
MA603A Panel Monnting Assembly now

v offered by Eleor, Inc., 1225 \V. Broad St
CARL HIRSCHMANN COMPANY, INC, Fall- Church, Va. Desighed for supplying
30 PARK AVENUE MANHASSET, N. Y., multiple strain gage or other transducer
Bronches: 6015 N. Cicero Ave,, Chicogo 46, L svstems, the siv small isolated power sup-
® 5124 Pocific Bivd., Los Angeles 58, Colif. ® Corl plies (ISOPLYS)Y that are O in
Hitschmonn Co. of Canoda Ud, 5112 Dundas St ensemble are individually isolated from

West, Torento, Conodo. | Sy lRodh : 1

ground and individually adjustable

ontput voltage. The two or three units
niy be emploved initially in this assembhly
and other units added later as the system
is expanded. Al units are casily removable
for replicement, repair or testing.

B i o D o T

Sinteen  models  of  power  supplies
covering from five to fifty volts dec output
make this mounting assembly useful with
diverse transducer systems. kEach of the
Unusual and difficult engineering six channels may have its regulated out-
put voltage adjusted from the front panel
over a range of about 15%. Speciad features
by single or multiple electro- of the power supplies include 40 uuf shunt
capacitance between output and ground,
less than 10 microvolts of hum and noise
variety of metals is available, per kilohm impedance to ground, tempera-

. ture cocllicient for output voltage less than
both as the core wire and as the 0.029, per degree F, and leakage resistance
plate. Inquiries invited. to ground greater than 100,000 megohms.

problems may be solved, at times,

wy3A dyp,

plating of small wires . . . A wide

<
' a0

T
v,
904,

Computer Training Course

SINCE An industrial training course in analog
computers is offered for technicians, eng-
neers and management by EBEX Tech-
nical Institute, Inc., Orem, Utah, The
course is entirely conductetd by vorre-

spondence with a certificate of completion
SIGMUND COHN MFG. cu' INC. given. No  prerequisites are required.

Theory, practical nppln ations, case histo-

.*O“" L

121 SOUTH COLUMBUS AVENUE, ries and illustrated equipment evalnation
ure ui\‘()v1, \Wrire o 11T indistrial train-
DTV REME 05 ing Lept,, LBEN Sales Inc., Urem, Utah,
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FREQUENCY

STANDARDS

PRECISION FORK UNIT
TYPE 50
Size 1" dia. x 3%"” H.* Wght., 4 oz.

Frequencies: 240 to 1000 cycles
Accuracies:—

Tvpe 50 (+.02% at —65° to 85°C)
Type R50 (=%.002% at 15° to 35°C)
Double triode and 5 pigtail parts required
Input, Tube heater voltage and B voltage

Output, approx. 5V into 200,000 ohms

*31%" high
400 - 1000 cy.

FREQUENCY STANDARD : 1
TYPE 50L ”I».-' }
Size 33" x 4%"” x 5%" High A [ &
Weight, 2 lbs. et "‘
Frequencies: 50, 60, 75 or 100 cycles —3

Accuracies:—
Type 50L (=.02% at —65° to 85°C)
Type RG0L (2.002% at 15° to 35°C)
Qutput, 3V into 200,000 ohms
Input, 150 to 300V, B (6V at .6 amps.)

PRECISION FORK UNIT

!ll TYPC 2003
Size 138" dia. x 414" H* Wght. 8 oz.
: Frequencies: 200 to 4000 cycles
! Accuracies:—
Type 2003 (=.02% at —65° to 85°C)

b

Type R2003 (+.002% at 15° to 35°C)
Type W2003 (2.005%, at —65° to 85°C)
Double triode and-5 pigtail parts required
Input and output same as Type 50, above

*314” high
400 to 500 cy.
optional

FREQUENCY STANDARD
TYPE 2005

Size, 8" x 8" » 714" High
Weight, 14 lbs.

Frequencies: 50 to 400 cycles
(Specify)

Accuracy: *.001% from 20° to 30°C
Qutput, 10 VWatts at 115 Volts
Input, 115V. (50 to 400 cycles)

FREQUENCY STANDARD /',
TYPE 2007.6

TRANSISTORIZED, Silicon Type™

Size 1%" dia. x 3%" H. Wght. 7 ozs.
Frequencies: 400 — 500 or 1000 cycles
Accuracies:

2007-6 (*+ .02% at —50° to 4-85°C)
R2007-6 (+.002% at 415° to 435°C)
W2007-6 (+.005% at —65° to 4+125°C)
Input: 10 to 30 Volts, D. C., at 6 ma.
Output: Multitap, 75 to 100,000 ohms

FREQUENCY
STANDARD

TYPE 2121A
Size
834" x 19" panel
Weight, 25 1bs.
Qutput: 115V
60 cycles, 10 Watt
Accuracy:
+.001% from 20° to 30°C
Input, 115V (50 to 400 cycles)

FREQUENCY STANDARD
TYPE- 2001.2
Size 3% " x 438" 2 6” ., Wglit. 26 oz.,

Frequencies: 200 to 3000 cycles
“f  Accuracy: =.001% at 20° to 30°C
‘ Qutput: 5V. at 250,000 ohms

Input: Heater voltage, 6.3-12-28

B voltage, 100 to 300 V., at 5 to 10 ma.

FREQUENCY
STANDARD
TYPE 2111C

Size, with cover

10" x 17" x 9" H.
Panel model

10" x 19" x 831" H.

Weight, 25 lbs.

Frequencies: 50 to 1000 cycles
Accuracy: (=.002% at 15° to 35°C)
OQutput: 115V, 75W. Input: 115V, 50 to 75 cycles.

ACCESSORY UNITS
for TYPE 2001-2

L —For low frequencies
multi-vibrator type, 40-200 cy.

D—For low frequencies
counter type, 40-200 cy.

H—For high fregs, up to 20 KC.
M—Power Amplifier, 2W output.
P —Power supply.

This organization makes frequency standards
within a range of 30 to 30,000 cycles. They are
used extensively by aviation, industry, govern.
ment departments, armed forces—where maxi-
mum accuracy and durability are required.

WHEN REQUESTING INFORMATION
PLEASE SPECIFY TYPE NUMBER

PROCEEDINGS OF THE IRE

American Time Products, Inc.

Telephone: PLaza 7.1430

N,

-—-—-—.deh @ Mas/rer

580 Fifth Ave.,, New York 36, IN. Y.

Timing Systems
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Miss Fmily Sirjane

IRE A

Transactions

ra"SachonS

O Mices,
WAYE Th
Y And Tee

At least one of your interests
is now served by one of IRE’s
28 Professional Groups

Each group publishes its own specialized papers in its Transactions,
some annually, and some bi-monthly. The larger groups have organ-
ized local Chapters, and they also sponsor technical sessions at IRE

Conventions.
Aeronantical and Navigational Electronics (G 11) Fee §2
Antennas and Propagation (G 3) Fee $4
Audio (G 1) GGRSE]
Automatic Control (G 23) Fee 82
Broadeast & Television Receivers (G 8) Fee &2
Broadeasting (G 2) Fee §2
Cirenit Theory (G 4) Fee 83
Commmnication Systems (G 19) Fee $2
Component Parts (G 21) [Fee $3
FEducatton (G 23 Fee S
Llectron Devices (G 13) Fee $3
Electronic Computers (G 16) Fee 84
Engineering Management (G 14) Fee 83
LEngincering Writing aned Speech (G 26) Fee 82
Human F